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Tue Mines Eight Hours Bill was hurried through the 
tinal stages in the House of Lords and Commons on the 
18th inst., and is now on the Statute book. It is a measure 
pernicious in itself, in spite of the amendments made in the 
upper House, but it is doubly bad as introducing a 
principle which is wholly against the best British tradi- 
tions. The laws that exist for the regulations of trade 
have hitherto been directed almost wholly to the protection 
of young people and women who it was considered were 
unable to look after themselves, or to the regulation of 
admittedly dangerous or unhealthy trades. The Mines 
Rill is devised to guarantee leisure to a class of men who 
already take holidays whenever they please, are 
notoriously not hard workers, and are thoroughly well 
able to look after themselves ; and to ensure health in a 
trade which all statistics show to be far from insalubrious. 
It is not difficult under the circumstances to believe that 
political wire-pulling has had not a little to do with the 
passage of the Bill. The only amendment ot importance 
made by the Lords and accepted by the Commons was 
that the statutory eight hours should be exclusive of both 
windings. It may therefore be taken that the time has 
been raised from eight to eight and a-half hours. The 
gain of half an hour is a matter of some importance. The 
Act comes into force on July 1st next, but Northumber- 
land and Durham are given an extra six months to make 
their arrangements. 


Tue first application under the new Act for the revoca- 
tion of patents, on the ground that they were not adequately 
worked in this country, was made during the month, and 
satisfaction was generally expressed with the decision of 
the Comptroller that the patentee had failed to show 
cause why his patents should remainin force. They were 
consequently immediately revoked, and the applicant 
was allowed the cost of his application. A full account 
of the case may be found in our issue of December 18th, 
but the details are of no particular moment. 
invention was for imitation stone slabs. . The interesting 
fact is that the Comptroller has shown his intention of 
using the law—it is not going to be a dead letter, as some 


people prophesied. The patentee adduced all the reasons | 
he could why his patent should be upheld, amongst them | 


the curious plea that the application was made by an 
interested person. But it was of no avail. 
troller decided quite rightly that the source of the 
application did not matter, and that it did not matter 
whether the patent was ultimately worked in this country 
or not. The patents were therefore revoked forthwith, 
although the Comptroller has it in his power to specify a 
period of grace, and it is presumably now open to any- 
body to manufacture, according to thelr terms, or to 
import articles so made from abroad. 


Tue Aéronautical Society of Great Britain, which is the 
oldest society of its kind in the world, has just acquired a 
large experimental ground. It will be remembered that we 


referred a short while ago to the report that this society | 
was looking for suitable accommodation, and it is now | 
announced that an excellent site has been obtained near | 


Dagenham Station, on the London, Tilbury, and South- 
end Railway. The greater part of it is flat, and suitable 


for experiments with full-sized machines, but on a | 


portion to the south there are steep mounds, some 50ft. 
high, well fitted for testing models of all kinds. 
accommodate full-sized machines are to be erected, and 


equipped scientific laboratory containing a whirling table 
and other aéronautical testing apparatus. Everyone will 


wish the society success in its new venture. For more 


than fifty years it has been working in the cause of aéro- 
nautical science, and the acquisition of a really good 
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experimental ground, such as it is claimed has been 
obtained, will do much to help and develop the objects 
for which the society exists. 


Anoruer stage in the developmentof wireless telegraphy 
was reached early in December when the first commercial 
wireless telegraph Post-oftice station was opened by Mr. 
Sydney Buxton—the Postmaster- General. The new 
station is situated on the bleak point called Bolt Head, 
South Devon, two miles from Salcombe, and is an unpre- 
tentious one-storied building, which has been erected and 
equipped by the Marconi Wireless Telegraphy Company 
at a cost of £2000. There is already one Post-oftice 
experimental station in the Isle of Mull, and another on 
the Wash, but the new station is a much more serious 
step, and one of more practical importance. Mr. Buxton, 
in the course of his speech, remarked that it was intended 
to be a business affair for a commercial purpose. One of 
the chief objects the Post-office had in mind was to carry 
out its obligations under the Radio Telegraph Conven- 
tion of 1906. But perhapsthe most important statement 
made by Mr. Buxton was that the Government were 
determined to see that nothing in the nature of a 
monopoly was allowed to grow up in wireless telegraphy, 
as they had learned a lesson with the telegraph and tele- 
phone systems. 


For some little while now an agitation has been going 
on amongst a considerable number of the members of the 
Institution of Civil Engineers regarding the policy and 
general administration of that body. It is urged that the 
changes which have taken place during recent years, not 
only in the general practice, but also in the advancement 
and expansion of the profession, require that to some 
extent there should be a similar movement in the policy 
of the Institution if it is to keep abreast of the times. 
The matter was discussed at a meeting held at Caxton 
Hall, Westminster, in June last, when a committee of 
seven was chosen for the purpose of endeavouring to 
promote and further questions of reform in the Institu- 
tion. This Committee during last month sent a circular 
letter to all the members of the Institution requesting 
replies to a series of questions having to do with the 
constitution of the council, the regulation of charges for 
professional work, the helping of workers or employers to 
obtain situations or workers respectively, the modification 
of the Institution’s examinations, the publication of the 
“ Proceedings,” and the arrangements of the Institution 
building. The results of this circular letter are not yet 
known; nor, indeed, is it likely that all replies have as 
yet been received. We must admit that there is room 
for considerable improvement in the conduct of the 
Institution. Its machinery is old-fashioned and unwieldy, 
and its meetings leave a good deal to be desired. 
Moreover, as the Institution is soon to build a new 
home—though we gather that there is some hitch 


| about the site at first proposed—the present is a good 
| opportunity for reforming the building. The example set 


by the Institution of Engineers and Shipbuilders in Scot- 
land might be followed with advantage in several 
respects. 


DurinG the past month the long-contested question 
as to the locality of the new capital of the Australian 
Commonwealth was settled by the choice of the 


| Federal Parliament of the Yass-Canberra district in New 
Sheds to | 


South Wales as the Federal Territory within which the 


| capital is to be situated. The further selection within 
at some future date it is hoped to build a properly | 


this district of some 800 square miles of a suitable site 


| for the new city is somewhat limited by the fact of the 
/main line of railway between Sydney and Melbourne | 
touching only one corner of the new Federal Territory, | 
/and it being practically essential that the city should 


adjoin this Jine. Many engineering, architectural, and 
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other considerations will be involved, both in the selection 
of the site, and in the design of the new bush capital. 
It will be remembered that two of the main conditions 
governing the selection of the site for the new capital 
were that it was to be within the State of New South 
Wales, and not less than 100 miles from Sydney. Some 
discussion turned on the meaning of 100 miles, one party 
urging that it should be measured by the shortest existing 
main road or railway, and the other that it was to be 
measured as the crow flies; the latter reading was 
accepted. We may repeat, as some confusion has arisen 
about the point, that Yass and Canberra are two distinct 
places some distance—about 30 miles—apart, and not 
one, as some reports would leave one to believe. The 
double name, Yass-Canberra, indicates the territory in 
which these two places are included, and is used as a 
matter of convenience. 


A MEETING of considerable importance was held at the 
Mansion House on the 11th December, for the purpose 
of advancing the movement for the establishment of 
cheap, easy, and uniform cable rates within the Empire. 
Nearly all the speakers were in favour of State owned 
cables. Lord Strathcona predicted that a State cable 
across the Atlantic would lower the cable charges between 
England and Canada 50 per cent., and it would at once 
bring down charges on messages between this country 
and Australia to at least half of the present exorbitant 
rates. The Hon. R. Lemicux, the Postmaster-General 
for Canada, declared that public opinion in Canada was 
overwhelmingly in favour of any movement which would 
bring a reduction in the present almost prohibitive prices. 
This view permeated the remarks of most of the other 
speakers, several of whom represented different Govern- 
ments of the Empire. Viscount Milner, in seconding a 
resolution put forward by the Duke of Argyll, dwelt upon 
the advantages gained by the recent reduction of postal 
rates to Canada. Important as a reduction in the cost of 
transmitting mail matter is from the Imperial pointof view 
of promoting closer relations between the different parts 
of the Empire, Lord Milner expressed the belief that a 
reduction in the cost of telegrams would be much more 
important. It was decided to ask the Prime Minister to 
receive a deputation composed of influential men in the 
commercial, industrial and banking enterprises of the 
Empire, in order that the different resolutions passed at 
this meeting could be laid before him. 


NEARLY two years ago we suggested, in connection with 
the loss of the Suevic off the Lizard Point, the possibility 
of providing a submarine bell signal as an additional 
warning to mariners approaching the Lizard in fog, and it is 
with satisfaction we note that the Trinity House has been 
asked by the London and North-Western Railway Co. 
to establish such bells in deep water off the Lizard 
Pointin Cornwall, and the South Stack, near Holyhead. The 
bells will be attached to heavy sinkers placed on the sea bed 
| and will be operated electrically, current being supplied 
| by cable from the shore. These installations will be the 
| first of the kind to be provided in this country, although 
| several similar bells have been placed in position and 
| successfully operated in the United States, France, and 
| elsewhere. Hitherto submarine bells in the United 
| Kingdom have been provided only in connection with 
| light-vessels and experimentally in association with buoys. 

The operation of a fixed bell on the sea bed at a distance 
_from the shore presents considerable difficulty, and the 
| development of the new proposals of the Trinity House 
| will be watched with interest. We give particulars of 
| somewhat similar installations recently completed in 
| France in the present issue. 


Curistmas found nearly every one of the twenty-six 
thousand houses in Vienna without water, that is to say, 
the supply had been cut off in all the apartments, only one 








THE ENGINEER 








Jan. 1, 1909 








= 


tap being left open in the basement of each house. The 
abnormally dry season—there has not been a really wet 
day in the last five months—had brought the supply in 
the reservoirs to such a dangerously low point, that the 
authorities were forced to resort to this extreme measure. 
Indeed it is doubtful whether the house service will not 
have to be cut off entirely and the residents compelled to 
fetch water from hydrants in the streets. Vienna enjoys 
in normal times an abundant supply of excellent pure 
clear cold water brought direct from the Alps, about 
a hundred miles distant. But this was not adequate for 
the needs of the rapidly increasing population, and in 
1900 work was begun ona second service, also from 
the mountains, 120 miles from the city. This 
new supply, however, will not be available before 
December, 1910. The construction work was greatly 
delayed by the legal difficulties in buying up water rights 
and properties along the whole route, which involved 
many lawsuits. The technical difficulties too were not 
inconsiderable. The aqueduct has a total length of 120 
miles, with an equal depth and breadth of about 93in. 
It is carried through many tunnels, the longest of which 
is 5500 yards. Preliminary estimates placed the total 
supply of water from the new source at forty-four million 
gallons per day, but it has since been found that fifty- 
seven millions will be nearer the actual quantity. The 
water will flow through the channel at the rate of 40in. 
per second, taking forty-eight hours to travel from the 
furthest point at the source to Vienna. The whole 
work will cost something over three millions sterling. 


Tue financial arrangements in connection with the 
Great Northern-Great Central-Great Eastern and the 
Taff Vale-Rhymney-Cardiff railway amalgamations 
have now been made known. The former only differ 
from the terms of a year ago in that the Great Eastern 
is included, which permits, among other things, for the 
bringing in of the Lancashire, Derbyshire, and East 
Coast Railway, and of the Sheffield District, which had 
been excluded owing to the Great Eastern. being inter- 
ested therein prior to the lines being absorbed into the 
Great Central. The arrangements are to date from 
January Ist, 1910. The capital expended up to 
December 31st, 1906, has been determined, also the 
profits for the year 1906, and these have again been 
taken as a basis. On the amount expended on capital 
during 1907-8 and during the present year —1909—the 
Joint Committee are to pay the company 33 per cent. in 
perpetuity. The profits for 1906 have been agreed to as 
amounting to £6,167,422, and out of the profits the 
Joint Committee are to pay this amount to the 
three companies in similar proportions to the profits 
made by each company during 1906, which have 
been scheduled as G.N. 85.73 per cent., G.C. 25.88 
per cent., and G.E. 37.39 per cent. The Great Central 
has also again secured preferential treatment, and 
is to receive in perpetuity the additional sum of 
£100,000, if such an amount be available over and 
above the six millions just named. If it is not available, 
the two other companies are not to make up any 
deficiency. By the end of 1912 it is expected that the 
undeveloped works of the Great Central, e.g., the new 
Humber Docks at Immingham, will have become 
profitable, and their percentage for 1913 and 1914 is 
therefore to be increased to 27.19 per cent., to which the 
Great Northern contribute .15 per cent., and the Great 
Eastern .16 per cent., which terms are again altered as 
from January Ist, 1915, to Great Northern 35.42 per cent. 
Great Central 27.51 per cent., and Great Eastern 
37.07 per cent., at which amounts they are thereafter to 
remain. The Welsh proposals relate to a capital 
expenditure of £20,731,421, with a property of 214 miles 
of railway, and 242 acres of docks, through which 17 million 
tons pass yearly. The transfer of the Rhymney and 
Cardiff properties to the Taff Vale will be achieved by a 
simple exchange of stock. 


It is a matter for satisfaction that the Port of London 
Bill became law before the end of the late session of 
Parliament. The discussions on the Bill in both Houses 
were not concluded until the last days of the session, and 
the measure received the Royal Assent on December 21st. 
The new Act provides for the constitution of a London 
Port Authority, which will come into existence on 
March 31st of this year, or on such later date as may be 
appointed by the Board of Trade. The Authority will 
consist of ten nominated members and eighteen members 
elected by payers of dues, owners of river craft, and 
wharfingers, but in the case of the first Board the elected 
members will be appointed by the Board of Trade. The 
Authority takes over the whole of the undertakings of 
the London and India Docks, Surrey Commercial Dock, 
and the Millwall Dock Companies, as well as the duties 
and powers of the Watermen’s Company and of the 
Thames Conservancy with respect to the lower river. 
The purchase price to be paid for the dock undertakings 


is upwards of 22 millions sterling, and the Port Authority 
will have power to acquire other dock and wharf 
properties and to construct new works. An important 
clause in the Act confers power to acquire land and to 
construct works within certain limits without recourse 
to ordinary Private Bill procedure. The income of the 
Port Authority will be obtained by means of new dues 
on goods imported, in addition to the existing dock and 
tonnage dues. The passage of the Act marks the 
beginning of a new era in the history of the Port of 
London, and the measure, although it has been severely 
criticised in certain details, is generally accepted as a 
practical solution of the Port of London question and 
welcomed as affording the means for the further 
development and improvement of the river and its 
trading facilities. For years past the port has remained 
in a state of practical inaction, awaiting the long- 
expected legislation which has now been effected. It 
is not too much to say that the credit for the measure 
is in the main due to Mr. Lloyd George, who, when 
President of the Board of Trade, successfully overcame 
the initial difficulties and arrived at agreements with 
the dock companies. 


Tue Departmental Committee appointed some sixteen 
months ago to inquire into the alleged evasion of the rule 
that in all Government contracts the current rates of 
wages should be paid, made their report this week. It 
is quite a grey and unsensational document. The Com- 
mittee were evidently satisfied that the occasions when 
there is a departure from the fair wages clause, as it is 
called, are comparatively rare, and they found the recom- 
mendations put before them by trade union witnesses 
impracticable. To all intents and purposes the inquiry 
will lead to little noticeable change, the few proposals 
adopted being quite of a minor character. The trade 
unionists did their best to get the words, “current rate 
of wages,” which are now used in the terms of Govern- 
ment contracts, to be changed to “trade union rates,” 
but without avail, and they equally failed to induce the 
Committee to recommend that contracts should only be 
awarded to “fair”? houses. The Committee very pro- 
perly would not lend their support to a boycott of the 
kind, and contented themselves with advising that care 
should be taken in seeing that contracts were given only 
to good employers, a very different thing. 


Tue unfortunate province of Calabria, in Southern 
Italy, has been partially devastated by an earthquake 
which occurred on December 28th, but the disturbance 
was by no means confined to it, for parts of Sicily have 
suffered most terribly, and Malta, and other even more 
distant places, were also affected. At the time of writing, 
it is impossible to give with any degree of accuracy the 
extent of the catastrophe, but it is evidently very serious. 
Bagnara, a town of 10,000 inhabitants, is reported to be 
completely destroyed. The reports from Messina, which 
had a population of 150,000, are exceedingly grave, two- 
thirds of the town being, it is said, in ruin, partly by the 
earthquake, partly by fire, and partly by tidal wave. News 
of damage also comes from Catanzaro, Monteleone, Stefa- 
naconi, Sant’ Onofrio, Mileto, Majerato, Joladi, San Gre- 
gorio, San Vito, Reggio, Palmi, Borgia, Belpasso, Trapea, 
Riposto, Nicotera, Caltanissetta, Mineo, Noto, and Catania. 
The shock was felt as far west in Sicily as Palermo, where 
it lasted 32 seconds. At Riposto the roof of the Cathedral 
fell in and parts of the town were flooded, earthquake 
waves of a height of 30ft. being experienced. Shocks 
were also felt at Foggia, Brindisi, Florence, Pavia, and at 
Moncaliere, near Turin. At Malta a sharp shock was felt 
about the same time as those in Italy and Sicily, while 
three hours afterwards a tidal wave tlowed over the sea 
wall at Valetta and flooded some of the low-lying houses. 
The line taken by the earthquake appears to have been 
much the same as that of the terrible disturbance of 
1905, and it is to be feared tht the loss of life will prove 
to be many times greater than it was then. Already 
report puts the total at 120,000, and each hour brings 
worse and worse tidings. It seems possible that the 
majority of the towns and villages on the Straits of 
Messina have been damaged, many of them being entirely 
wiped out. 


His Majesty’s Treasury have, on the recommendation 
of the Harbour Grants Committee, made a grant in aid 
of £33,000 towards the construction of harbour exten- 
sions and improvements at Buckie, a fishing port in 
Banff, on the Moray Firth. The Buckie Town Council 
last year acquired the old Cluny harbour at Buckie, and 
it is this harbour which they now propose to improve at 
a cost of approximately £100,000. An earlier scheme, 
comprising the construction of an entirely new fishery 
harbour at Craigenroan, to the east of the town of Buckie, 
for which the Council had obtained the promise of a 
Treasury grant in aid of £15,000, has been abandoned in 
favour of the new scheme, and the offer of the grant 
withdrawn. At present there is no harbour on the Moray 











Firth which possesses a depth of over 8ft. at low water 
of spring tides, and those which have a depth of 6ft. or 
7ft. at low water are of comparatively limited area, with 
the exception of Fraserburgh, which has a depth of 6ft. 
over 19 acres. The existing Buckie harbour has an area 
of 6} acres, and an average depth of about 7ft. at low 
water. Buckie is almost entirely a fishing port, and of 
late years the employment of steam drifters in the Moray 
Firth has so largely increased that there are now over 
170 of these vessels registered in the Buckie district, of 
which the existing harbour cannot accommodate mor 
than about fifty-five. The plans for the proposed works, 
which have been prepared by Mr. W. T. Douglass, oi 
Westminster, provide for an eastern extension of the 
harbour of 43 acres, having a depth of 11ft. at low water, 
and the extension seaward of the existing entrance pier 
by 100ft. The entrance channel and a portion of the 
existing harbour will be deepened to 11ft. at low 
water, and additional quay space provided. 


Most persons will no doubt wonder at the assertion 
that the people of Berlin are contemplating with extreme 
satisfaction the fact that ere long they will be justified in 
claiming that their city is a maritime town. This, 
however, they will be able to do as soon as the direct 
waterway to the Baltic, the great ship canal from Herlin 
to Stettin, the excavations for which were commenced 
this December, is completed. Four large steam navvies 
are at present engaged at work at four different places, 
namely, in the Spandau Ship Canal near Saatwinkel. to 
the north of the Lehnitz Lake near Oranienburg, near 
Zerpenschleuse on the Finow Canal, and to the north of 
Eberswalde. The new canal will be made 3 m. deep and 
33 m. broad, except where the ground is soft and peaty, 
where the breadth will be 37 m. to 38m. Throughout 
25 kiloms. of its length, where the water-level of the 
canal is higher than the underground water-level, its 
bottom and banks will be coated with clay. At one 
point it will be led across a creek on a dam 28 m. in 
height, and a passage through the dam, 160 m. in breadth, 
will be provided for the creek. The construction of this 
dam is already finished. Eleven locks in all will be 
required, at four of which there will be a drop of 9 m. 
The building of these locks is to be commenced this 
year. The thirty-seven bridges which are to cross the 
canal will each have an iron superstructure different from 
all the rest. Forty-three million marks have been set 
apart for this canal, and an extra two millions have been 
granted for the purchase by the State of suitable sites 
along the banks, which are to be reserved for industrial 
enterprises, so that these latter may not be checked by 
the high prices for the land on the banks of the canal, 
which would inevitably result if it were left accessible to 
private speculation. The greater part of all the necessary 
land has already been acquired. 





Tur annual general meeting of the Agricultural Society 
was held on the 9th December. That the Society did 
well to abandon its permanent site at Park Royal and 
again to take to a roving existence has been more than 
ever demonstrated by the results of the year’s working. 
Taking the Newcastle Show alone, the receipts were 
£35,598 and the expenditure £25,544, thus leaving a net 
profit of £10,054. In 1907 the show at Lincoln yielded a 
profit of £5056, and thus was considered good; but this 
last year has been very nearly twice as successful finan- 
cially. Moreover, the membership of the Society has 
increased. Everyone will be glad that this valuable 
Society has apparently quite regained the ground it lost 
by its unhappy venture in coming to London. It was 
sound though somewhat drastic policy to cut its losses 
and to return to its more accustomed habit of moving to 
a different place each year. Newcastle was successful. 
There is every indication that Gloucester will be equally 
so, and already a cordial invitation has been received for 
a visit to be paid in Liverpool in 1910. 


Provosats are being made for the amalgamation of a 
number of marine engineering firms on the North-East 
Coast, and at a recent meeting of the shareholders of 
Richardsons, Westgarth and Co., Limited, Sir Christopher 
Furness gave an outline of a scheme, with which, whilst 
disavowing any share in its formulation, he expressed very 
strong approval. “It was unquestionable,” he said, 
“that marine engine building presented an ideal proposi- 
tion for the application of such a scheme, and if it became 
an accomplished fact, and was carried out with an enthusi- 
astic determination to make it a great success, then it 
would not fail to have a favourable and permanent 
influence on the shipbuilding industry on that coast.” 
As in all similar amalgamations, the basis principle is the 
distribution of work amongst the participating firms. 
It is hoped thus to remove the necessity for working 
night shifts and overtime, and to keep all the works 
more evenly and steadily engaged. The individuality 
of the firms is to be presorved as far as possible, 
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HARBOURS AND WATERWAYS, 1908. 


The Port of London. 

One of the most notable events of the past year was the 
passing of the Act of Parliament, after several attempts 
extending over the last ten years, for the better manage- 
ment of the Port of London, and the substitution of a 
representative and elected board in place of the Thames 
Conservancy. The Board of Trade, by whom the Bill 
was promoted and carried through Parliament, deserve 
great credit for the way in which this matter has been 
handled, and for the settlement, upon what appear to be 
fair and equitable terms, for the purchase of the docks, 
thus saving the enormous cost of the arbitration proceed- 
ings such as were involved in the settlement of the claims 
of the various water companies when the Metropolitan 
Water Board was formed. With a more representative 
Board, and the consolidation of the various interests in 
the river and navigation, and the means of obtaining an 
increased revenue by levying dues on goods, there is now 
every prospect of London retaining its position as the 
principal port of the world, which no doubt it would have 
lost if the old state of things had continued much longer. 

In the meantime the Conservancy have been carrying 
out works of improvement by improving the waterway so 
far as the funds placed at their disposal would allow. The 
deepening of the Thames from the Nore to Gravesend, so 
as to give from 24ft. to 26ft. at low water, ultimately to 
be increased to 30ft, and from Gravesend to the Albert 
Dock to 20ft. to 24ft., has been accomplished. The con- 
tract for the removal of half a million cubic yards of 
material in the Lower Hope Reach has been completed ; 
and the new bucket and suction dredgers built specially 
for the Thames have been engaged in the Lower Hope 
and Sea Reaches. According to the last annual report 
up to April, the number of vessels entering the port with 
eargoes and paying dues was 29,208, of 17,278,288 net 
tons, which was about the same as in the previous year. 


Port of Liverpool. 

During the year the Mersey Docks and Harbour Board 
have given orders for the commencement of the new 
works for the accommodation of the largest class of 
vessels, for which they had obtained parliamentary powers 
in the previous session. The total cost of these works is 
estimated at about three million pounds. The works nowin 
hand include a half-tid> dock with river lock 870ft. long, or 
90ft. longer than the last two Cunarders, and 130ft. wide, 
with the sill 80ft. below old dock sill, or 8ft. more than the 
present deepest sill. The sill of this lock will be 20ft. 
below L.W.3.T., giving 40ft. at H.W.N.T., and 50ft. 
H.W.S.T, This half-tide dock will give entrance to 
another dock, connecting with two new basins, and by a 
new lock with the Hornby and old dock system. A 
plan of these new locks and docks was given in THE 
ENGINEER Of May 15th last. 

Another striking feature of the past year was the 
launching of the largest screw pump dredger afloat for 
work in the Mersey. This boat, called the Leviathan, is 
487ft. long, ard 69ft. beam, with a cargo carrying capa- 
city of 10,000 tons of sand, which can be placed on board 
in fifty minutes. The maximum depth to which the 
pumps can work is 70ft. The dredging plant consists cf 
four sets of engines working four centrifugal pumps; 
the tubes are 90ft. in length and 42in. in diameter. An 
illustrative description of this dredger was given in THE 
ENGINEER of October 23rd. 

The quantity of material removed from the navigable 
channel of the Mersey in one year, as given in the last 
report of the Conservator, was 12 million tons; th'e 
quantity since the commencement of the dredging in 1890 
reaching nearly 116 million tons. 


Manchester Ship Canal. 


The Canal, in common with all other ports, has suffered 
during the past year from the general depression of trade, 
the return for the last half-year showing a decline of 
£10,598 in profit. This, however, still left sufticient to 
pay the Manchester Corporation for the money lent to 
the undertaking—£47,479. At the previous half-year’s 
meeting the chairman had been able to announce to the 
shareholders that there had been a gradually growing 
increase in the grain, coal, and fruit trades, that cotton 
was showing signs of making Manchester the principal port 
of import, and that the revenue of the company had 
arrived at the stage of being able to pay all interest due 
out of revenue. 

As the result of nearly four years’ dredging, a depth of 
28ft. of water has been obtained from the entrance at 
Eastham to the docks at Manchester. This dredging has 
involved the removal of a large quantity of rock from the 
bed of the waterway. 


West Coast. 


At Fleetwood, owing to the increased number of fishing 
trawlers using the port, the Lancashire and Yorkshire 
Railway Company have constructed a new dock at a cost 
of £30,000, and have in hand works for still further 
accommodating this trade. The Victoria Pier Company 
is proceeding with the pier, 700ft. in length, at the north 
end of the tcwn, for the use of the passenger boats, for 
which powers were obtained in the last session of Parlia- 
ment, the estimated cost of the works being £30,000. 


English Chancel Ports. 


The construction of the new wet deck at Southamptcn 
for the accommodation of the White Star liners has made 
gocd progress during the year. This dock is being made 
on the site which was enclosed from the sea about eight 
years ago, and will have a water area of 16 acres, with 
35ft. at L.W.S.T., which can be increased to 40ft. if 
required, The walls, which are being built of concrete, 
are 75ft. high, with a width at base of 89ft., diminishing 


to 10ft.at the top. Two outside quay walls are also under 


construction. The London and South-Western Railway 


.Company has deposited plans for a new dry dock on the 





Woolston side of the river Itchen, which is outside the 
jurisdiction of the Southampton Harbour Board. 

The advantages of the ports in the English Channel for 
the passenger traftic with America have for some time past 
been recognised, and Southampton has already become 
an established port for American liners. Several attempts 
have been made to draw this traffic to Plymouth, but 
hitherto all the schemes that have been brought forward 
have been dropped on account of the opposition of the 
Admiralty to the use of Plymouth Harbour as a large 
mercantile port. Plans have, however, now been 
deposited, and application is to be made to the coming 
session of Parliament for power to construct the largest 
and deepest dock in the kingdom by utilising Wembury 
Bay, which lies about 24 miles east of Plymouth. This 
bay is sheltered by the eastern headland of Plymouth 
Sound on one side, and the Mewstone, a rocky islet 250ft. 
high, on the other. Between these two points lies em- 
bayed a spacious tract of deep water. By the scheme it 
is proposed to enclose 1000 acres of this deep water with 
three breakwater or sea walls, within which there would 
be accommodation for vessels of much larger dimen- 
sions than the leviathans of the present day, with depths 
of from 35ft. to 48ft. at low water. Connection is to 
be made with the Great Western and South-Western 
Railways at Plymstock, which is from 2} to 3 miles 
distant from the site of the dock. The estimated cost of 
this scheme is 2} millions. 


Bristol Channel. 

In July last the new dock built by the Corporation of Bris- 
tol at Avonmouth (see supplement) was opened by the King, 
this being about the time of the hundredth anniversary of 
the opening of the first dock at Bristol. For along time 
Bristol held a position only second to London as a port, 
and at a time when Liverpool was hardly known. Bristol 
is the nearest port to the Midland districts of England, 
with which the port is connected by two competing lines 
of railway. It is to the development of trade with the 
centre of England that the Corporation must look for a 
return on the outlay of over three million which has been 
expended on the construction and outfit of this new dock. 
For many years there has been a large deficit of the dock 
revenue, which has to be made good out of the rates of 
the city, which are increased for this purpose to the 
extent of two shillings in the pound. The Act for this 
dock was obtained in 1901. The entrance lock is 875ft. 
long and 100ft. wide. It has 46ft. over it at H.W.N.T, 
but owing to the great rise of the tide in the 
Bristol Channel, the depth at L.W.S.T.is only 4ft. A 
full description of this dock was given in THe ENGINEER 
in July last. 


The East Coast. 

At Parkeston the extensions of the Great Eastern quay 
and sheds, which were commenced in 1906, have been 
practically completed, This extension gives accommoda- 
tion for three berths 320ft. each. The bed of the river is 
being dredged to 20ft., giving 32}ft. H.W.S.T. The quays 
and sheds are equipped with electric cranes and capstans. 

At Yarmouth a scheme is under consideration by 
the Corporation for the extension of the harbour by the 
construction of a basin 16 acres in area, with 3800ft. of 
quay, giving accommodation for 280 fishing boats. The 
estimated cost of this work is £7200. 

The harbour works for the fishing boats at Southwo'd 
were completed early in the year, and several Scotch 
fishing firms made preparation for curing the herrings by 
sending salt, barrels, and other stores. 

At Boston Dock the Corporation are making preparation 
for dealing with the increasing coal trade. One supple- 
mental coal hoist has already been put in operation, and 
the work of supplying a second hoist, capable of dealing 
with 20 ton trucks, and having duplicate engines, is well 
in hand. Additional coal sidings are also to be provided. 

In the Humber the works of the new Great Central 
Dock at Immingham have made considerable progress. 
A large portion of the dredging at the entrance to the 
lock, of the timber for the piers and of the concrete walls of 
the dock, has been completed, also the railway lines con- 
necting the dock with the Great Central Railway at 
Uleeby. 

The new North-Eastern and Hull and Barnsley joint 
dock at Hull is also making progress. The export ot 
coal from the Humber, which reached a record in 
the previous year, although well sustained, has consider- 
ably fallen off during the past year. 

In the Tees, works of an extensive character for the 
improvement of the navigable waterway are in progress, 
and an additional bucket dredger has been added to the 
plant, at a cost of £20,000. From the last annual report 
of the Commissioners it appears that about three-quarters 
of a millon cubic yards of material had been removed 
from the channel by dredging in the previous twelve 
months, at a cost of £22,296, equal to 8.29 pence per 
cubic yard. The material removed consists principally of 
clay mixed with boulders, of which 2564, weighing from a 
quarter to five tons, were lifted by the dredger, and also 
several trunks of large trees ranging from 10ft. to 40ft. in 
length. The training walls have also been raised and 
strengthened where required. The breakwaters at the 
entrance to the river have been strengthened by the 
deposit of 1} million tons of slag; and several 16-ton 
concrete blocks have been deposited to act as wave 
breakers. 

At Hartlepool the North-Eastern Railway Company is 
carrying out extensive works for improving the facilities 
for the development of the fishing at an estimated cost 
of £130,000. 

At Scarborough improvements are being carried out 
for the benefit of the fishing boats. Additional quay 
space and walls are being provided and the basin 
is being deepened, the old walls being underpinned. 
The new marine drive which links the north and south 
bays, which was commenced in 1897, was opened in 
August last. This sea wall and promenade, which has 
cost upwards of £120,000, has from time to time during 





heavy storms given considerable anxiety tothe engineers 
having charge of the works, During one very heavy 
gale and high seas a length of 540ft. of the wall, and at 
another time 400ft., moved slightly seaward, involving 
the construction of works of protection for the prevention 
of further movement. 

At Whitby, which has the only accessible entrance for 
vessels over a length of 120 miles of dangerous coast, the 
approach to the harbour had become almost impossible 
from the accumulation of sand outside the pier heads, and 
in consequence the drying of the bar at low water. Inside 
the pier heads the depth of the channel at low water is 
only from 1ft. to 2ft. over a width of from 50ft. to S0ft. 
The entrance faces nearly due north, and with onshore 
gales the range of the waves at high water in the 
harbour is so great that boats cannot lie at the quays. 
The revenue of the harbour being insufficient to provide 
the funds necessary for carrying out improvements, an 
Act was obtained transferring the harbour to the Urban 
District Council and authorising the construction of the 
works necessary for improving the harbour and entrance. 
These works consist of the construction of two piers 
extending for a length of 500ft. seaward beyond the exist- 
ing pier heads; the blasting and dredging a deeper 
channel between the entrance and Whitby, having a 
depth of 7ft. at low water; and the construction of 
a new fish landing-stage. A contract for carrying 
out these works for £59,344 has been entered into, 
towards which the Board of Trade contribute £24,400. 
The new piers are designed so as still to leave a free 
run for the waves from a northerly direction into the 
harbour, and do not extend out into sufficiently deep 
water to prevent the sand drifting along the coast from 
working round the ends and choking the entrance. An 
illustrated description of the harbour and proposed new 
works was given in THE ENGINEER of September 4th. 

The authorised depth of 22ft. at low water at the 
entrance to the Tyne not being found sufficient for the 
navigation of the large vessels using the river, the Com- 
missioners began dredging to a greater depth. The Cor- 
poration of Tynemouth, who are the owners of the quays 
used by the steam trawlers and other fishing boats at 
North Shields, commenced an action to restrain the 
Commissioners from going beyond their authorised depth, 
on the ground that the range of the swell entering the 
harbour was increased by this greater depth, to the in- 
convenience of the vessels lying at the quays, and 
obtained an injunction restricting the dredging to the 
authorised depth. In the Tyne Improvement Bill, which 
came before Parliament this session, the Commissioners 
obtained the necessary power to dredge to 30ft. at low 
water, subject to the carrying out such works as might 
be found necessary to protect the riverside properties 
from damage that might arise from this increase in depth. 
The reconstruction of the 1500ft. length of the Tyne- 
mouth pier, after seven years’ work, was completed early 
in the year. This pier is made of concrete faced with 
granite, and terminates in a roundhead 80ft. in diameter, 
with a lighthouse on it. From this extends, the whole 
length of the new pier, a tunnel or subway, in order to 
facilitate the connection between the lighthouse and the 
shore in stormy weather. A further length of the pier 
for about 600ft. shoreward is now being repaired. 


Colonial and Foreign Ports. 


At Bombay the construction of the Alexandra Dock, 

which has been in hand since 1904, has made consider- 
able progress. When completed this dock will provide 
accommodation for vessels 1000ft. long, 100ft. beam, with 
draught of 36ft. There is also to be provided a dry dock 
for vessels of the same dimensions The estimated cost 
of the work now going on, when completed, is £2,600,000. 
The total outlay contemplated when the whole scueme of 
improvement is carried out is 4$ millions. The Port 
Trustees are also providing a large area of land and a depét 
where goods received for export can be sorted and stored. 
The land for this, over 600 acres in extent, is to be 
reclaimed from the mud flat and foreshore in the upper 
harbour by suction dredging and discharge through pipes. 
A plan and description of these works was given in THE 
ENGINEER of August 14th. After three years’ work the 
breakwater protecting the marine docks has been com- 
nleted. 
The report of the Suez Canal, which was issued at the 
beginning of the year, shows that the number of vessels 
using the Canal was 4267, with net tonnage of 14,728,434 ; 
an increase of 292 vessels and 1,282,930 tons as compared 
with the previous year. The British vessels numbered 
2651, an increase of 318 over the previous year. Taking 
only merchant vessels, the net tonnage of the British 
vessels was 78 per cent. of the whole, which was an 
increase over previous years. German traffic had fallen 
from 16 per cent. of the whole to 15.3 per cent. France, 
the Netherlands, Austria-Hungary, Italy,and Japan con- 
tributed 18 per cent. 

In the United States the principal works for the im- 
provement of navigable rivers comprise the completion 
of the new channel up to New York for the use of the 
large liners. Up to Philadelphia a channel has been 
dredged giving 30ft. over a width of 600ft. Upto Balti- 
more a 35ft. channel, 600ft. wide, and 25 miles long, is 
expected to be completed next year. The new jetties in 
the South-west pass, four miles in length, replaciag those 
constructed by Captain Eade thirty years ago, have been 
completed at a cost of £1,200,000. 

At Salina Cruz the construction of the new harbour is 
approaching completion. The breakwater forming the 
outer harbour has been finished, and the dredging of the 
inner harbour to a depth of 33ft. is neariy completed. 


Havre. 

The Florida lock of the Havre Port Works, which is 
illustrated in the Supplement, was described in our issue 
of June 5th, 1908. ‘This new lock connects the Bassin 
de l’Eure and the Bassin Bellot with the outer harbour. 
The new lock is about $54ft. 6in. in length between the 
gates and OSft. Gin. in width. The fouudation ovr tle 
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geeater part of the area of the work is clay, more or less 
compact, but a portion of the structure is on sand and 
gravel. 


Panama Canal. 


Considerable progress has been made with the works on 
the canal during the past year, but several unexpected diffi- 
culties have arisen which must necessarily delay the com- 
pletion of the work and increase the cost. Land slides have 
developed in the Culebra cutting, and also at other parts. 
At La Boca, where it was intended to construct the sea 
ward group of locks, and where tipping of material to 
form the enclosure banks had already commenced, it was 
found that the site was impracticable, and the prelimi- 
nary works have had to be abandoned and a new site 
selected three miles further inland. Further borings at 
the intended position for the great dam at Gatun have 
shown that the unsatisfactory character of the substratum 
is such that it will be necessary to drive a triple row of 
sheet piles across the valley of the Chagres River. The 
report of the Isthmian Canal Commission for the year 
ending June 30th shows that in the previous twelve 
months 28 million cubic yards of excavation had been 
effected, about one-fourth of which came from the Cule- 
bra cutting. The average number of men employed was 
43,000, of which 12,000 were whites. Owing to the ex- 
tensive sanitary works that have becu carried out by the 
present Commission, the death-rate had decreased to 
18.32 per thousand, the rate among the white men being 
15.34, and it is now claimed that the “labour problem 
may be considered as solved.” 








ELECTRICALLY-OPERATED SUBMARINE 
BELLS. 


THE success which has attended the use of sub- 
marine signal bells worked by compressed air has induced 
the French Service des Phares to establish similar bells, 
operated electrically, in positions where the use of 
compressed air as motive power would be either 
inconvenient or impracticable. Several submarine 
bells worked by compressed air or by the action 
of the waves have been installed in France, notably at 
Havre and at the Sandetti¢é light-vessel, near Dunkirque. 
The new electric bells are established at the Cherbourg 
breakwater and the lighthouses of Ar-men and d’Ouessant. 
In September of this year an electrically-operated bell 
was also placed experimentally at the entrance to the 
outer harbour at Havre, on the sea bed about 115ft. sea- 
ward of the outer extremity of the North Breakwater. 

The bell, submerged to a depth depending on the situa- 
tion, is made of small size and of great thickness with 
the object of obtaining a very short period of vibration— 
about 955 of a second—as well as to reduce as much as 
possible the deadening of the vibrations by the water. 
The bell is attached to a water-tight case containing the 
actuating mechanism—Fig. 1. The latter consists of a 
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Fig. 1—ELECTRIC SUBMARINE BELL 


train of four spur wheels, the first of which is driven at 
constant speed by a three-phase electric motor. The last 
wheel of the train carries a series of cams which engage, 
at intervals of about three seconds, with a lever which 
raises the bell hammer against a spring resistance and 
ultimately releases it sharply. The hinged shaft of the 
hammer passes through a hole in the water-tight 
casing, the joint being made water-tight by means 
of ‘a flexible tube, as shown in Fig. 2. The 
machine case is filled with petroleum, the préssure 
of which is maintained equa] to that of the outside water. 
Electric current is transmitted through a three-wire 
submarine cable which enters the casing by means of a 
water-tight gland. Current is supplied direct to the 
motor when the bell mechanism is suspended from a light- 
vessel, or from a lighthouse surrounded by deep water, 
“but in the case of a bell established at a distance from 
the lighthouse, high-tension current is carried to the 


mechanism and reduced to low-tension by means of a 
transformer placed within the water-tight casing. 

The submarine cables employed are made to a 
specification similar to that adopted for ordinary power 
cables under water. They are heavily insulated, and 
double armoured with steel tape. The bell shown in 
Fig. 1 is used in situations where the mechanism can be 
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Fig. 2—WATER-TIGHT JOINT 


suspended without coming into contact with the bed of 
the sea. When the apparatus has to rest on the sea bed 
the form shown in Fig. 3 is adopted. The water-tight 
casing is bolted on top of a cast iron pedestal, forming a 
cap to a heavy cast iron sinker, which rests on the sea 
bottom. The bell is carried on a fixed standard bolted to 
the top of the casing. The weight of the bell is about 


2 cwt., that of the casing 5 cwt., and the base casting 
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Fig. 3—-BELL FOR SEA BOTTOM 


weight about 1 ton or more, according to the force of the 
waves and current in the particular situation. 

In Fig. 3, B is the cast iron box, A the clockwork 
mechanism, M the three-phase electric motor, C lever 
raised by the cam wheel against a spring resistance, D 
water-tight bracket carrying the hammer, G lifting eye, 
F gland for cable, E box containing an insulating 
mixture, 6 cable with steel armouring removed, T trans- 
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former, and P clamping plates holding the ends of the 
steel armouring. The cable also contains a double pilot 
wire independently insulated, by means of which the 








mechanisin box, and also to detect, by induced current, 
any leakage of water into the casing. 


attendant at the generating station is enabled to hear the | 
signals with the help of a microphone placed in the | 


| The electric generating machinery consists of a } horse- 

power “Millot” oil engine and a 250-watt dynamo. 
| Fig. 4 shows the installation at the Ar-men lighthouse, 
where the bell and mechanism are suspended in the sea 
alongside the lighthouse from a jib projecting from the 
tower. 

Three-phase current has been adopted for working the 
bells” in pref2rence to any other, for the following 
reasons:—(1) The timing of the signal is obtained by 
means of the cams, and without interruption of the 
current, which remains constant, permitting the generator 
to run at constant speed; (2) during the intervals 
separating the signals there is an aeveupliition of energy 
in the mechanism; (3) the use of alternating current 
allows high tension to be employed with conductors of 
small section; and (4) the motors are simple and trust- 
worthy, needing little attention, and can be run 
immersed in petroleum. 

The cost of the submarine bell at Cherbourg, with its 
electric generator and 500m. of cable, was about £240. 
We are indebted to M. Ribiére, the engineer-in-chief of 
the French Service des Phares, for particulars of the instal- 
lations. 








WATER SUPPLY IN 1908. 


Charges for Water in London. 

During the year there has been much dissatisfaction 
in London owing to the new scale of charges brought into 
operation by the Metropolitan Water Board. The 
charges made by the late water companies varied between 
about 3 and 11 per cent. of the rateable value. When 
the Act constituting the Water Board was passed, a 
clause was inserted imposing on the Board the obligation 
to institute by a given date a level rate of charge over the 
whole area. This rate has now been levied, and it 
amounts to 5 per cent. on the yearly value of the pro- 
perty supplied. The consequence has been that whereas 
some districts have obtained relief others have been 
more heavily taxed, and among these is the City proper. 
Here, of course, property is very valuable, and the 
amount which has to be paid for water is very consider- 
able. An agitation against the new charges was set on 
foot, and it received the recognition of the ex-Lord 
Mayor, who forwarded copies of resolutions passed at a 
specially convened meeting to the Board. The Board's 
reply was, however, that they did not see their way to 
make any variation in charges which were levied in 
accordance with Act of Parliament; that more people 
were benefited than had to suffer; and that to get less 
from one district would be to throw heavier burdens on 
to others. It has yet to be seen how the flat rate of 
5 per cent. will finally work out financially. When it was 
decided on it was calculated that there would be a deficit 
of something under £20,000 on the basis of things as they 
were, but we imagine that it was considered the growth 
of population, and hence of supplies, would more than 
counterbalance this. As a matter of fact, however, the 
first year’s working has, we understand, shown a deficit 
of some £78,000. 


Metropolitan Water Board. & 
The works carried out by the Board during the past 
year have been the completion of pumping station at 
Selhurst with gas engine capable of lifting 750,000 gallons 
in a day; the acquisition and adaptation of a tank at the 
Crystal Palace for supplying the upper portion of that 
district ; the further construction of a covered service 
reservoir at Honor Oak to contain 52,000,000 gallons; the 
commencement of a pumping station at Walton for 
pumping the unfiltered water from the river Thames, the 
machinery for which will be capable of lifting about 
130,000,000 gallons every twenty-four hours. This 
machinery consists of four sets of triple-expansion in- 
verted engines and a series of driving centrifugal pumps 
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Fig. 4—SUBMARINE BELL INSTALLATION AT AR-MEN 


also three turbines. Two new filters have been completed 
at Barn Elms; a new engine and boiler-house at Wester- 
ham and a steam turbo-pump erected at Waltham- 
stow. At Island Barn, Molesey, the construction of a 
reservoir to contain 1,000,000,000 gallons has been com- 
menced, and also the laying of a 54in. main to connect it 
to the pumping station. At Chingford a contract has 
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been entered into for the construction of a storage and sub- 
siding reservoir having a total capacity of 3,050,000,000 
gallons ; and 6 acres of filter beds are being constructed 
at Ditton. There have been considerable extensions and 
additions made to the distributing plant and mains, 
ranging in diameter from 42in. downwards. 


Water from Thirlmere. 


Manchester has decided to lay the third pipe line 
between it and Thirlmere. This lake, it may be 
mentjoned, is about 96 miles from Manchester, and it is 
eventually intended to have five aqueducts, when the full 
available supply of 50,000,000 gallons a day is required. 
Several contracts for 44in. pipes have been let, and the 
pipes are being delivered along the route. No contracts 
have yet been let for the excavation. The total cost of 
the work will be about £800,000, and the difficulties to be 
met with will be greater than with the present pipe lines. 
Work is progressing on the Heaton Park reservoir, which 
is fed by the first and second pipe lines. Some 450 men 
are at work. The new aqueduct will probably take some 
four years to construct, and the water it will carry will 
at that time be most acceptable. The population of 
Manchester is increasing very rapidly, and the consump- 
tion of water is on occasion very nearly 40,000,000 gallons 
a day. Certain of the towns in West Lancashire — among 
them being Chorley—are permitted to abstract water 
from the pipe line, and at the end of June water was 
turned into some 27 miles of mains through a connection 
made at Heapey. The new mains are to supply eight 
townships. 


The Derwent Valley Scheme. 

Work or the masonry dams at Howden and Derwent 
in the Derwent Valley has been proceeding, the speed of 
building during the greater part of the year being much 
the same as that of 1907. Latterly, however, the con- 
struction of the Howden dam has been carried on more 
slowly owing to the fact that the top part of the dam, 
which is now being built, is very narrow and allows little 
room for machinery and men to work. During the year 
some 250,000 tons of masonry have been built into the 
dams, and during the same period 227,000 tons of stone 
have been quarried from Board’s Boll Hill quarry at 
Grindleford, and delivered at the dam sites. The work 
on the aqueducts leading to Derby, Leicester and Not- 
tingham has gone on rapidly, and at the present time 
about 40 miles of tunnel, cut and cover, and pipes have 
been completed. The remainder, consisting of some 
1} miles of cut and cover and 10 miles of pipes, will pro- 
bably be finished during the next six months. The filter 
beds at Bamford are well advanced towards completion, 
and the service reservoir at Ambergate, which is to have 
a capacity of 30,000,000 gallons of water, is about half 
built. 


New Reservoir for Leeds. 

The construction of the Leighton Reservoir, in the 
valley of the Ure, was commenced. This forms part of 
an extensive scheme, by means of which Leeds proposes 
to add to its water supply. The proposal also includes 
reservoirs at Colster Dale and in the valley of the Laver, 
the total estimated cost being about £1,000,000 sterling. 
The first sod of the Leighton Reservoir was cut in July. 
It is to impound 1136 million gallons of water, and will 
have a water surface of 106 acres, and a drainage area 
of 4702. An earth embankment will be employed. It 
will be 112ft. high and 1445ft. long, and will be, it is 
stated, both the highest and the longest earthen embank- 
ment in this country. It is situated about 41 miles from 
Leeds, and an aqueduct 24 miles long will connect the 
new reservoir with the present source of supply in the 
Washburn Valley. This aqueduct will convey the water 
to the Swinsty Reservoir by way of the Kettlesing Tunnel, 
which is only just finished, and which has cost about 
£100,000, An additional daily supply of 7 million gallons 
of water is to be obtained from the new reservoir. 


Water from the Severn Tunnel. 

It was proposed during the year that Cardiff should 
obtain an additional supply of water from the Severn 
Tunnel. It is curious that this idea should ever have 
been definitely brought forward, as it appears that it 
would have cost over £370,000 to carry out, whereas it 
seems that a new reservoir could be constructed near the 
Corporation’s existing Cantreff and Beacon reservoirs 
which would impound 850 million gallons of water and 
cost some £250,000. However, the rival schemes were 
discussed, and it is hardly to be wondered at that the 
tunnel undertaking was abandoned. It appeared that it 
would involve a total annual charge of over £15,000, not 
including the cost of distribution or of the water soften- 
ing. The water possessed a high degree of permanent 
hardness, and was, in fact, condemned as unsuitable for 
domestic or manufacturing purposes by Dr. Walford, the 
City Medical Officer of Health. 


New Supply for Coventry, 

The scheme by which Coventry is to derive an 
additional supply of water from the Birmingham Cor- 
poration’s reservoirs at Shustoke was satisfactorily 
completed. The ceremony of turning the water on to 
flow into the Coventry mains was performed at Coundon 
on the 17th September by the Mayor of Coventry. This 
scheme enables Coventry to participate in the advantages 
which Birmingham has obtained by bringing water 
from Rhayader, and the additional amount which the 
former city will have at its disposal is 2,000,000 gallons a 
day, though we understand that at present it is not pro- 
posed to draw on the new supply to the full extent 
permissible. The pipe line joining the reservoirs at 
Shustoke with those of the Coventry Corporation at 
Coundon is 11} miles long. It varies in diameter from 
16in. to 20in., and it is laid partly along highways and 
— through private lands. A satisfactory agreement 

as been arrived at between the two authorities by which 
Coventry agrees to pay a certain sum of money per 





annum and Birmingham agrees to provide the water and 
to pump it at its Whitacre pumping station into the 
Coventry main. At two points on the line a local 
authority has power to take a supply of 10,000 gallons 
daily for the service of reservoirs in its area. 


The Filtration of Upland Water. 


Edinburgh, in common with other places enjoying a 
supply of soft upland water, has found the necessity of 
filtering the water obtained from the Talla before it is 
delivered to the mains. This filtration is, of course, to 
remove the minute vegetable growths with which such 
water is impregnated, and which, if not removed, would 
eventually adhere to the pipes, and grow to such an 
extent that the carrying capacity of the mains would be 
seriously interfered with. The original proposal was to 
construct seven sand filters, but before putting the work 
of these in hand a deputation of the members of the 
Edinburgh and District Water Trustees made a tour of 
inspection of various towns in England where mechanical 
filters were at work. The result of this tour was that it was 
decided to recommend the use of mechanical] filters, and 
the report of the deputation was adopted. This involved 
the laying down of twelve Bell pressure filters at Fair- 
milehead, these filters to be capable of dealing with 
2,000,000 gallons a day. Some of the reasons brought 
forward for making this decision were that the first cost 
of mechanical filters would be half that of sand filters ; 
that the cost of working the former would be one half 
that of working the latter, and that large settling reservoirs, 
which would be required if sand filters were used, might 
be dispensed with. 


Water from Loch Braden. 


The Town Councils of Troon and Prestwick and the 
Ayr County Council have entered into a joint agreement 
for the provision of their respective districts with a new 
gravitation water supply. The water is to be drawn from 
Loch Braden, which is nearly 1000ft. above sea level, 
and which discharges into the river Girvan. Loch 
Braden is fed by several other smaller lochs, and to one 
of these—Loch Lure—it is to be joined by a channel 
70 yards wide. The intention is to abstract at first a 
supply of 2,000,000 gallons a day, in addition to compen- 
sation water, but to arrange matters so that later on 
4,000,000 gallons a day may be taken. The pipe line to 
Troon will be some 26 miles long, and the work, which is 
to cost some £80,000, will, it is thought, take about two 
years to carry out. 


Report on Cambridge Water. 


A report has just recently been presented to the 
Local Government Board by two of its Inspectors, Dr. 
Theodore Thomson and Mr. P. M. Crosthwaite, on the 
water supply of Cambridge. The sources of supply of the 
Cambridge University and Town Waterworks Company 
are to the east of Cambridge, near the villages of Cherry 
Hinton and Fulbourn. It appears that some part of the 
supply is obtained from the lower chalk and some from 
the lower greensand. According to the report that 
portion which comes from the chalk is, under present 
conditions, “ dangerous to the lives and health of the 
large and important community to whom it is supplied,” 
and the recommendation is that, as measures which 
would effectively safeguard the water against risk of 
dangerous pollution are not practical, the water from the 
lower chalk (near the villages) should be condemned. 
No objection is, however, made tothe water coming from 
the lower greensand, and it is urged that this source of 
supply should be supplemented by the further utilisation 
of the water in this formation, or by resorting to sources 
in the chalk in a neighbeurhood where the risk of 
dangerous pollution does not exist. In a letter sent to 
the press by the Chancellor of the University, it is pointed 
out that every precaution has been taken with the water 
supplied to the University, and that it is of excellent 
quality. 

New Works Completed and Begun. 

Among the new water supply schemes to be completed 
during the year may be mentioned that of Arbroath. 
The works included the building of a concrete dam across 
the Noran Valley, the amount of water impounded being 
about 60,000,000 gallons. The top water level is 767ft. 
above Ordnance Datum. The water is conveyed into 
the town by means of a line of pipes some 20 miles long. 
An automatic appliance has been provided at the dam for 
the discharge of excessive floods. This is designed to 
come into action when the waste water is in excess of 
that for which the waste weir and channel have been con- 
structed. The opening ceremony was performed in June. 
A few days before this the first sod of the new reservoir 
for Bolton, which is to contain 500 million gallons, and to 
cost some £300,000, was turned. A week or two later the 
new works which Motherwell has been for some time 
constructing were formally opened. The works, which 
are situated in the Culter Valley, about 30 miles from the 
town, include a storage reservoir witha capacity of 5000 
million gallons, the dam being 90ft. high. The water 
surface is 1150ft. above sea level. The puddle wall in 
the dam absorbed 40,000 tons of clay, and the total cost 
of the undertaking was nearly £200,000. New supplies 
were also commenced during the year to the Blairgowrie, 
Rattray, and Rosemount water district, Brixham, Colwyn 
Bay, which completed the laying of a second line of pipes to 
Lake Cowlyd, 10 miles away, and Market Harborough. The 
new reservoir to hold 80 million gallons, which has been 
constructed on Stanley Moor at a cost of £150,000, was 
practically completed. Work has been commenced on 
the new reservoir which is intended to provide an addi- 
tional supply to Kilmarnock. The reservoir is to be 
about a mile in length and half a mile in width. It will 
have a surface of nearly 150 acres, and a capacity of over 
400 million gallons. In August Penrith commenced new 
works at Haweswater above Patterdale. The scheme is 
to cost nearly £50,000. Selby opened its new works at 
the end of April. They comprise two sets of deep well 





pumps, each capable of raising 32,000 gallons of water 
per hour—rather over 14 million gallons per day for the 
two. 


The New Waterworks’ of Monterey. 


The city of Monterey, in Mexico, has for about two 
years been engaged on the construction of waterworks 
which, when completed, are to be capable of supplying 
by gravitation a daily amount of some 10,000,000 gallons 
aday. Prior to the construction of the present works 
the city was entirely dependent on individual wells for its 
supply of water, the drainage being chiefly carried to 
cesspools, often in dangerous proximity to the wells. We 
may add that the scheme of improvements includes a 
system of sewers. The water is drawn from two sources, 
the Estanzuela River at a point 12 miles to the south of 
the city ; and San Gerdénimo, about 3} miles to the west 
of it. A feature of the undertaking is the use of rein- 
forced concrete tubes for the pipe line. These tubes are 
of two sizes, 22in. on a gradient of .53 per cent., and 
25in. on a gradient of .43 per cent. They are made in 
2ft. lengths, the smaller diameter pipes being 23in. thick, 
and the larger pipes 3in. thick. They were formed in 
moulds of one part of English Portland cement to three 
parts of finely crushed limestone rock and sand, Each 
tube is reinforced with four rings of No. 8 gauge galvan- 
ised steel wire. These pipes and some reinforced con- 
crete bridges carrying them are reported to have given 
great satisfaction. 








SANITARY ENGINEERING IN 1908. 


The Report of the Royal Commission. 

At last the long expected final Report of the Royal Com- 
mission has made its appearance. In commenting on it 
at the time it was published, we said that it was unsatis- 
factory. We have seen no reason to alter our opinion. 
It is a document which has involved an immensity of 
labour, and which, for the most part, is excellently com- 
piled and put together. As a record of results achieved 
it is good; it contains a vast amount of information well 
set out. Yet it is unsatisfactory; more, it is dangerous. 
It is dangerous because it argues from one case to another, 
and because an inexperienced person, when he has read 
it, imagines he knows everything there is to learn regard- 
ing sewage disposal. Further, it contains estimates of 
cost, many of which, in our opinion, could only be realised 
under practically ideal conditions. As a book of reference 
to the man who knows what he is about, it will be valu- 
able, but as a guide as to what to do under certain sets of 
conditions, it will be useless. The Report contains 
nothing which the sanitary engineer, well up in his work, 
did not know beforehand. We are very much where we 
were four or five years ago. 


Artificial and Land Treatment. 

There is one point which strikes the reader particularly. 
When the Commissioners started their labours the Local 
Government Board insisted on final land treatment for 
the sewage all places not on or near the sea coast. In 
fact, it was more or less because of the demand that this 
decision should be altered that the Commission was 
appointed. The Final Report is very nearly all devoted 
to the consideration of different so-called artificial pro- 
cesses, and the final treatment on land is by no means 
always required now-a-days when powers to raise a loan 
for sewage works are being sought. As a matter of fact, 
we believe that, Commission or no Commission, the use of 
biological processes artificially applied would have been 
adopted in large numbers of cases. The Local Govern- 
ment Board was beginning to realise their advantages in 
cases where suitable land was not obtainable, and one of 
the very first utterances of the Commissioners had the 
effect of still further weakening the Board’s insistence as 
regarded passing effluents through land before letting them 
discharge finally. It is the difficulty of obtaining really 
suitable land at a reasonable price which is the crux of 
the matter. The point of gceatest importance to observe 
is that, whichever method of treatment be adopted, it is 
applied in a proper and scientific manner, and not 
haphazard. 


Standards of Purification. 

The Commissioners have done one thing which is 
certain to be well received. They have realised that 
there are cases in which a considerably lower standard of 
purification of the effluent may be accepted than in 
others. There have, undoubtedly, been cases in the past 
where a much too high standard of purity has been 
demanded. The cost in some instances has been very 
high. In this country, where, practically speaking, it is 
impossible to make sewage farms remunerative, it is of 
importance that sewage disposal should be carried out at 
as cheap a rate as possible, due regard having been had 
to the safeguarding of all interests concerned. Where an 
eflluent can be discharged, say, into a stream in which it 
cannot possibly be a nuisance to or injure anyone or 
anything, it is unreasonable to require that it should be 
purified to the same extent as would be necessary were 
it to be delivered into a watercourse which may sooner 
or later be drawn upon for domestic purposes.° 


Gas Engine Driven Sewage Pumps.’ 

During the year some interesting tests have been 
carried out in connection with the installation of gas 
engines and sewage pumps which pump the sewage of 
Colwyn Bay into a high-level reservoir, from which it is 
discharged into the sea. This plant is believed to be the 
largest gas-driven sewage pumping station in this 
country. There are four sets of pumps, two being 
driven by 34 horse-power engines, and two by 65 horse- 
power engines. In the tests the four engines developed 
34.44, 34.87, 67.87, and 68.7 horse-power respectively, 
and they consumed respectively 12.66, 18.8, 12.27, and 
13.82 cubic feet of gas per brake horse-power hour. 
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The guaranteed consumption of all the engines was 
14.5 cubic feet per brake horse-power hour, so that in 
each case the consumption was less than the guarantee. 
These figures are reduced to standard temperature and 
pressure. The guaranteed consumption of gas per 
1000 gallons of sewage lifted was 4.5 cubic feet, and the 
figures attained by the engines were 3.351, 3.106, 3.487, 
and 3.612 cubic feet respectively. The total height 
through which the sewage is lifted is 44ft. Town’s gas, 
with a calorific value of 620 British thermal units per 
cubic foot, is employed. 


New Sewerage Works at Toronto. 


At the end of last June Toronto decided to spend no 
less than 2,400,000 dols.—nearly half a million sterling— 
on trunk sewers and sewerage disposal works. Toronto, 
as is well known, is on Lake Ontario, into which it dis- 
charges its sewage, and from which it draws its water 
supply. Toronto Harbour is a nearly Jand-locked bay 
formed by a curiously shaped island in the lake immedi- 
ately facing the centre of the city. The extreme outer- 
most point of this island is about two miles from the 
shore, and the harbour itself measures about two miles 
long by something over a mile wide. A good deal of the 
sewage of the city has hitherto been, and still is, dis- 
charged into the bay, while the intake of the water 


supply is outside the island. The water has been drawn | 


in by a pumping station on the mainland through con- 
duits laid in the bay, though steps have been taken to 
alter the method of procuring the water, and to bring it 
to the city by means of a tunnel under the harbour, 
this work being well on towards completion. The ten- 
dency is, therefore, for polluted water to be drawn in 
through leaky joints in the conduit should these exist. 
There is also the danger of the bay water being taken by 
currents to the intake. The new scheme provides for a 
comprehensive system of intercepting sewers, taking the 
sewage to disposal works to the east of the town, and con- 
ducting the final efiluent, after treatment, a quarter of 
a mile into the lake at a considerable distance from 
the water intake. At first it is only intended to provide 
septic tank treatment, but land is being acquired so that 
bacteria beds may be constructed if they are found 
necessary. 


Sewage for Condensing Purposes. 


An ingenious method of utilising sewage in the place 
of condensing water has recently been put to work in 
Edinburgh. It is used in connection with a condensing 
plant which has lately been installed in the McDonald- 
road Electric Power Station, in the northern district of 
Edinburgh. All the various proposals for procuring a 
supply of water for this plant—whether from the sea, 
ponds, or the river—could only be carried out at very 
heavy expense, and after much time and trouble. 
It was, however, suggested by Mr. L. B. Barclay, the 

* engineer to the Water of Leith Purification Commissioners, 
that the sewage in the large main sewer belonging to the 
Commissioners, which passed under McDonald-road, 
might be utilised. The proposal was adopted, and a shaft 
26ft. in diameter was sunk in the road to a depth of 35ft. 
It was lined with cast iron rings, which were placed one 
on the top of the other and foreed downwards by heavy 
weights while the excavation was going on. The sewer 
is of brick, 6ft. 6in. in diameter. Where the shaft met it 
a portion was removed, an inlet being formed on one side 
of the shaft and an outlet on the other. About 3ft. below 
the inlet a suction pit was constructed, 8ft. long by 5ft. 
wide, and copper wire screws were so placed that the 
sewage had to pass through them before entering the suction 
pit. The sewage is forced by centrifugal pumps through 
four 16in. pipes to the condensers in the power station 
near by, and after having done its work is returned by a 
26in. pipe to the shaft, where it is discharged into a chest 
about 4ft. square, in which are fixed baffle plates of steel, 
jin., 4ft. long, and 18in. wide. These are co arranged 
that the water is dashed from side to side, to throw off any 
foul gases which may have been generated. The outlet 
chamber is sealed, and two motor-driven extractors draw 
off the gases, and force them up to the power station, where 
they are consumed in a furnace. The cost of the work 
was between £5000 and £6000, but it is anticipated that 
a saving of coal of from £1150 to £1550 per annum will be 
effected because of the condensing, and further, that 
there will be a saving in the cost of water of some £450 
@ year. 


The Recovery of Grease from Sewage. 


A process for the recovery of grease from sewage 
sludge—the invention of Dr. Grossmann—has been worked 
at the experimental station of the Oldham Corporation. 
In this process the crude sewage, after coarse screening, 
passes to settling tanks where the solids settle. The 
supernatant liquor is syphoned off, and the sludge remain- 
ing is passed through presses; the resultant cake is 
mixed with chemicals, placed in a retort, and distilled 
with heat from superheated steam. The steam as it 
escapes is said to carry along with it every trace of grease 
from the sludge, and on being passed into cooling towers, 
condensation takes place, and the grease is thrown down 
on to water, on the surface of which it collecis in whitish 
flake; What remains in the retort is described as being 
a fine, dry powder, black, quite odourless, and rich in 
nitrogen. It is stated that one ton of pressed sludge 
yields 1 cwt. of grease. The amount of dry residuum is 
from 7 cwt. to 8 cwt. per ton of pressed sludge. Excellent 
manurial properties are claimed for it, and it is said to be 
worth 25s. per ton as a manure if mixed with phosphates. 
It is estimated that the grease will fetch from £7 10s. to 
£10 per ton, The cost of working is given as 5s. per ton 
of pressed sludge, and it is calculated that the products 
of each ton will realise as much as 9s., so that there 
should be a profit of 4s. per ton of pressed sludge. 





Kinning Park Pumping Station, Glasgow. 


An interesting expedient has been resorted to during 
the excavating operations in connection with the Kinning 
Park pumping station of the Glasgow South-side Sewage 
Works—to which works we make reference a little later 
on in this article. For this work it was necessary 
to excavate to a depth of from 45ft. to 50ft. through 
strata which, with the exception of the top 19ft., consist 
of fine running sand, the work being carried on in the 
midst of a number of other buildings. Six hundred Qin. 
and 12in. timber piles, 40ft. to 47ft. in length, were first 
of all driven down to the boulder clay. Excavation was 
then commenced. In the case of six out of eight pockets 
alongside other buildings the operation was successfully 
carried out, and the resulting holes filled with concrete. 
In two of the pockets, however, the symptoms were not 
satisfactory, and it was decided not to proceed with them 
till certain precautionary measures had been taken and 
the strata allowed to rest for a week or two. One of 
these precautionary measures consisted in displacing a 
quantity of the running sand by means of a pipe forced 
down with the aid of water pressure, turning off the water, 
and substituting lime grout for the displaced sand. This 
operation was carried out in the middle of December, and 
there is every reason to believe that it will prove entirely 
satisfactory. 


Works Completed and in Hand. 


Twickenham opened new works at the end of May. 
They have been designed for an ordinary capacity of 
3,000,000 gallons a day, but as the engines are in dupli- 
cate, 6,000,000 gallons could, if need be, be pumped. The 
plant is quite a model in its way, as the boilers are 
destructor fired, the whole of the refuse of the neighbour- 
hood being burnt, this refuse just furnishing sufficient 
fuel to carry out the requisite amount of pumping. 
Carlisle completed its new and important sewage works. 
The system comprises six pumps with a total daily capa- 
city of over 21 million gallons. The sewage is lifted 25ft. 
Sedimentation tanks and spraying nozzles are employed. 
Liverpool is laying a large outfall sewer for the relief of 
Wavertree and the southern districts of the city. It 
varies in size from 8ft. circular to an egg shape of 6ft. by 
4ft.6in. An underground pumping station at Southsea, 
capable of dealing with 450,000 gallons of storm-water 
per hour, has been put to work. Gas engines for driving 
sewage pumps have been installed at Fareham, where 
two sets of pumps are capable of dealing with nearly 
400,000 gallons of sewage per day. Tenrith’s new works, 
which have cost about £40,000, were opened in March. 
The new Witton pumping station of the Handsworth 
District Council was opened in November. Ferro-con- 
crete storage tanks are employed, and the sewage is 
raised by electrically driven pumps capable of discharging 
over 8,800,000 gallons per day. The ultimate dry- 
weather flow will only equal some 620,000 gallons a day, 
but the Local Government Board insisted on provision 
being made for six times this amount. Bradford has 
received the sanction of the Local Government Board 
to its Esholt scheme. Two proposals for taking the 
sewage across the valley of the Aire were brought for- 
ward. One of these was to cost £75,000, and the conduit 
was all of masonry work, while the cost of the other was 
estimated at £45,000. The latter comprised a steel trough, 
carried on earthen embankments, with masonry aque- 
ducts across the canal and river. The latter was recom- 
mended to the Council by the Sewage Committee. The 
Leeds Bill also passed through Parliament. 


Glasgow Main Drainage. 


Rapid progress has been made during the past year 
with the principal works of the Glasgow main drainage 
undertaking on the southern bank of the river Clyde; the 
works on the north side of the river having been com- 
pleted in May,1906. The southern main outfall has been 
completed throughout its entire length. The contracts 
for the low-level sewers have all been placed, as have also 
the contracts for the rising pumping main, and the storm- 
water overflow. The contract for the precipitation tanks 
and outflow at Shieldhall has been completed. The work 
remaining to be done includes the completion of the low- 
level sewers, the pumping main, the storm-water overflow, 
the pumping station at Kinning Park, and the machinery 
installation at Shieldhall. It is expected that something 
under two years will suffice for the work still to be 
carried out. 


The Effect of Nitrates in Effluents. 


A question to which but little attention has as yet 
been paid, but which will have to be seriously considered 
in the near future, is the effect which the nitrates in 
effluents are likely to have on the rivers and streams 
into which they are discharged. Nitrates, of course, 
stimulate vegetable growths. If the effluent is of a high- 
class order with little organic matter in its composition, 
but rich in nitrates, only water weeds of various kinds 
will probably flourish. These, as far as nuisance from 
effluvium is concerned, will generally be innocuous, but 
the higher the degree of nitrification of the effluent 
attained, the greater the rate at which the weeds will 
grow, and it is by no means an impossible result that the 
streams may be seriously clogged. If, on the other hand, 
the effluent, while containing a certain amount of nitrates, 
also carries with it a considerable quantity of organic 
matter, the growth of sewage fungus will be encouraged. 
This scourge not only grows at a great rate, and may 
well interfere with the flow of the stream, but is also 
open to the objection that it dies and putrefies, with a 
result which can only be termed horrible. In both cases, 
if the effluent were passed through land, the deleterious 
results would be avoided, or at any rate minimised, as 
the land would remove the excess of nitrates. 





ELECTRICAL ENGINEERING, 1908. 


The home trade in Great Britain having been bad during 
the past year, prices have been low and profits small, 
but the export trade has been better than the home trade. 
It seems clear that the manufacturing firms must pay 
more attention to the foreign markets. and not allow the 
American and the German to take so large a proportion 
of them as they have done in the past. The com. 
petition seems particularly severe in South America, to 
which Germany is devoting special attention, and a very 
large contract which an English firm hoped to secure in 
South Aixieca has also gone to Germany. German and 
other foreign apparatus is being put down in England 
in units of large size, as is pointed out later in this article, 
the powerful combinations upon the Continent and the 
financial assistance of the large banking concerns pro- 
bably rendering this possible. 


Bulk Supply. 

The supply of electricity in bulk is making progress, 
but not nearly so rapidly as was expected. Some 
of the companies have passed through very troublous 
times, and several are still in financial difficulties. The 
most prosperous is the Newca-tle-upon-Tyne Electric 
Supply Company , Limited, which in addition to its already 
large number of consumers it has taken over the supply 
of electricity to the Tynemouth Corporation. Although 
its large power stations were only put down seven years 
ago there is scarcely a single firm of shipbuilders or 
engineers on the north bank of the Tyne which does not 
take 95 per cent. of its power from the public mains. On 
the Tees, although the power supply was only started in 
1907, there are considerably over 25,000 horse-power of 
motors already connected. The Cleveland and Durham 
County Electric Power Company is giving a bulk supply 
to the Middlesbrough Corporation and the Yorkshire 
Electric Power Company is supplying the town of 
Calverley. 

In France the immense undertaking with initial 
plant at St. George’s has been extended by the new 
auxiliary station at Aguzou; these supply current at 
20,000 volts. There are now about 375 miles of high- 
tension mains, the most distant point being 80 miles 
away ; these mains extend already over two departments, 
and supply a very large number of towns, such as Nar 
bonne and Carcassone. 

In Norway there is a large power-house at Kykkelsrud, 
which uses the water power of the river Glommen; the 
alternators generate current at 5000 volts, which was 
raised to 20,000 volts. Owing to the increasing demand 
the plant has recently been increased by the addition of 
two three-phase generators, each of 3750 horse-power, 
which generate at 5000 volts, and this is transformed up 
to 50,000 volts and used on the overhead line. 

Steam turbine sets have now usually the preference for 
large size units in electrical stations, but we were sur- 
prised to see that orders were placed in Germany for two 
sets each of 6600-kilowatt capacity for one of the most 
important power stations in the North of England. On 
the other hand, the Zoelly turbine, which is the best 
known in Germany, where 20,000 horse-power is in use, 
has been taken up in England by Mather and Platt, 
Limited. They have been built in sizes up to 7700 
horse-power, and two of that size are now in use in Paris. 
In the United States the Curtis type seems to be most 
favoured and is used at Detroit, Port Morris, Yonkers, 
and many other stations. 

The London and District Electric Supply Bill was 
before the Select Committee of the House of Commons 
last year. A great deal of technical evidence was taken 
and drawings were submitted of the proposed new 
generating station at Barking. After careful considera- 
tion for fifteen days, the Committee reported unanimously 
to the House that the preamble of the Bill had not been 
proved. 

Extensions of the public supply stations are always in 
progress. The Corporation of Manchester ‘made con- 
siderable additions last year by installing two 1000-xilo- 
watt turbo-alternators, each developing three-phase 
current at 6600 volts and 50cycles. This station supplies 
the municipal tramways as well as current for power and 
light. 

The number and size of the large power stations con- 
tinue to increase. At Niagara Falls the total hydraulic 
power available is 3,500,000 horse-power, but nothing like 
this is yetin use. The electro-chemical group of indus- 
tries is one of the most flourishing, and the caustic soda 
and potash industry has been revolutionised. 

In the Queen Victoria Park the Canadian Niagara 
Power Company has double Francis turbines in use, 
each of 10,000 horse-power. The revolving mass of 
hydraulic and electrical machinery weighs in each case 
100 tons. Three-phase current is generated at 12,000 
volts and 25 cycles. 

The Grand Rapids Muskegon Power Company had 
been transmitting electric current at 70,000 volts, but, in 
order to cope with the recent increase in demand, it has 
put up 35 miles of steel tower line, and is now working 
at 100,000 volts. 

In Mexico about 60,000 horse-power is now being 
supplied jointly by the hydro-electric installation at 
Necaxa and the steam-driven plant in the city of Mexico. 
A second water-power plant is now being erected. The 
generators are of the revolving field type by Siemens, 
Schuckert, each of 5000 kilowatts. They generate three- 
phase current at 4000 volts and 50 cycles. This is trans- 
formed up to 60,000 volts, and transmitted 94 miles to the 
city of Mexico. 

Gas engines are now becoming of great importance for 
the cheap generation of electric energy. A thirty days’ 
test was made last year at the Richmond works of the 
American Locomotive Company on a horizontal tandem 
producer gas engine, and at full load it was found to use 
1.6541b. of coal per kilowatt-hour. The coal had a 
thermal value of 14,392 British thermal units. The 
thermal efficiency per brake horse-power was 15.51 per 
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cent., the dynamo was a 800-kilowatt machine, and the 
plant is stated to be 13 per cent. more efficient than a 
steam turbine plant of the same size. 

Even in such a remote district as the high Andes, in 
Northern Chile, a hydro-electric plant has been erected 
upon the river Loa, whence energy is transmitted at 
5000 volts, and used for the extraction of saltpetre at 
mines a long distance away. 

In Japan the progress is remarkable; there are now 
more than 100 hydro-electric works, including one of 
20,000 kilowatts, transmitting power 25 miles at 40,000 
volts to Tokio, and one of 32,000 kilowatts which is to be 
erected between Kyoto and Osaka. In New Zealand the 
Waipari River hydro-electric power station has been put 
down by the Corporation of Dunedin for the supply of 
electricity to that city. In Durban considerable develop- 
ments have taken place in the Natal Government Railway 
electrical installations ; the harbour station has been closed 
down, and the whole supply is now given by the railway 
power station, to which has been added two Willans- 
Parsons steam turbine sets and Bruce Peebles generators. 


Electric Railways. 

The electrification of railways in England has made 
some progress, the section of the Midland Railway from 
Heysham to Morecambe and Lancaster, consisting of 
double track 10 miles long, has been equipped with over- 
head transmission, fed with single-phase alternating 
current at 6800 volts and 25 cycles. This is the first 
application in England of the single - phase current 
railway working, and the overhead conducting wire is 
supported from the catenary of the carrying wire in the 
same manner as the platform of a suspension bridge. On 
the London, Brighton and South Coast Railway, the sec- 
tion from Victoria to London Bridge, nine miles in length, 
and consisting of 23 miles of single track, is in process of 
electrification, but the work has made very slow progress 
during the past year. The overhead transmission work 
is, however, completed for some distance. In Victoria 
Station five platform lines, and at London Bridge six 
platform lines, will be equipped, and there will be seven 
working trains and one spare train. The supply of 
current will be taken from the London Electric Supply 
Corporation, which will provide four units each of 2000 
kilowatts at Deptford to supply the power, although one 
unit is expected to be sufficient for the usual work. 

The tube railways in London have cost about 
£27,575,178, and they are some 814 miles in length, while 
the railways of the whole of Ireland are 3363 miles in length, 
and cost about 44} millions. The comparison shows the 
very great relative cost of these London lines, upon which 
the net receipts per car-mile varied from 3d. to 5.43d. for 
the half-year ended 30th June, 1908. The lowest cost for 
energy was 4.816d. per train-mile on the City and South 
London Railway. At the Lots-road Station of the Under- 
ground Electric Railways of London there were five 
5500-kilowatt turbo-generators in service on Saturday, 
the 3rd October last, when, at 2.45 p.m., one phase of 
the supply became suddenly earthed, necessitating the 
shutting down of the central station, and also of the twenty- 
six sub-stations, and causing very great inconvenience 
to the passengers. Fortunately there were no personal 
injuries. 

On the Austrian State Railways electrification has 
begun. It is understood that electric locomotives 
are to be employed upon the Arlberg section instead 
of steam, owing to the material increase in the 
capacity of the line thus obtained. The electric locomo- 
tive used in the Simplon Tunnel weighs 80 tons, and 
develops 2700 horse-power, whereas the most powerful 
American steam locomotive weighs 280 tons, and only 
develops about 2000 horse-power. 

On the Milwaukee Northern Railway running com- 
menced at the end of 1907 upon the first section of 
80 miles. The total length will be 112 miles of over- 
head transmission. The motive power consists at 
present of three gas engines, each driving a 1000-kilowatt 
generator, but each engine is capable of developing 2000 
horse-power. The standard gauge road, 29} miles long, 
between Baltimore and Annapolis, including a branch 
four miles long, has been electrified. The steam trains 
have been replaced by single cars holding sixty-two 
passengers, and these are run at frequent intervals by 
alternating current. In Caracas, the capital of Venezuela, 
of which we are hearing so much just now, about 10 miles 
of electric tramways have been installed, to take the 
place of the old horse tramways. 

Of the United States railways worked by electricity, 
there are now five using the single-phase overhead 
trolley system; three of these use 11,000 volts on the 
overhead line, five use the direct-current third-rail 
system, and others the 600-volt and 1200-volt direct- 
current trolley and the three-phase system. 

The North-Eastern Railway Company has put two 
petrol-electric cars upon its Hartlepool branch line, and 
some trial cars are being built by the London, Brighton 
and South Coast line on the Pieper ‘ Auto-Mixte” 
system. 


Tramways. 

In the tramway world steady but slow progress has 
been made. The G.B. surface-contact system, which has 
given considerable satisfaction in Lincoln, has been 
applied to the Mile End-road line, and the results have 
not yet satisfied the London County Council. The Presi- 
dent of the Institution of Electrical Kngineers, Mr. Mordey, 
has been called in to report, and has recommended that 
the design of the contact studs should be altered. 

In their report upon the London County Council tram- 
ways the auditors laid'stress upon the insufficiency of the 
renewals reserve fund account, and the apportionment of 
the expenditure as between street improvements and the 
tramway accounts. The electrical officials say that at 
least 1d. per car-mile should be allotted to the reserve 
and renewals account. If this rate had been charged the 
reserve would have been £182,636 at the 31st March, 
1907, whereas the actual amount set aside was only 
£105,000. 





Two 1500-kilowatt induction motor generators have 
been supplied for the Elephant and Castle sub-station ; 
they receive three-phase current at 6600 volts, with a 
frequency of 25 cycles, and deliver direct current at 500 
to 550 volts. 

Electric tramways started running last year between 
Luton and Dunstable, and about £63,000 has been ex- 
pended upon the 5} miles of route. 

Work upon the widening of the Blackfriars Bridge is 
making good progress, and it 4s hoped that it may be 
completed this year, thus enabling the electric cars to pass 
over and connect the lines on both sides of the river. 


Mining. 

In mining of all kinds the use of electricity is making 
rapid progress. In South Wales the Ferndale Collieries, 
about 20 miles from Cardiff, have an output of about 14 mil- 
lion tons of coal per annum; here a central generating sta- 
tion has been put down, with overhead transmission at 6600 
volts; the plant unfortunately is all of foreign make, the 
three engines, each of 2500 horse-power, being by Sulzer 
Brothers, and the three-phase generators by Lahmeyer. 
This plant supplies several pits and the works of the 
company. Electric haulage gear of 350 horse-power has 
recently been put down for Messrs. Pease and Partners 
at the Loftus mines, and will be supplied with three-phase 
current from the mains of the Cleveland and Durham 
Electric Supply Company at a pressure of 2750 volts and 
40 cycles. In the United States coal getting has been 
vastly cheapened by the use of electricity. Iron also at 
the Edison mine is worked entirely by electricity ; before 
the reducing process the ore is crushed fine and passed 
between electro-magnets, the product being almost pure 
ironsand. 

The enormous use of electricity in the metal world 
can scarcely be better illustrated than by the revolution 
which it has made in the production of aluminium. In 
1886 the metal cost about 5s. per ounce, now it costs 
less than 1d. per ounce; in 1886 the annual production 
was under 50 tons, now it is over 20,000 tons per annum. 
The first works for the production of aluminium in 
North Wales were begun last year. The water power is 
about seven miles from Conway, and a dam was built 
at Lake Eigiau; the works are at Dolgarrog, and four 
Pelton wheel turbines by Ganz and Co., of Budapesth, 
are used for driving direct-current generators, each of 
1000 kilowatts; these supply 125 furnaces. The general 
arrangement of the works is very similar to that at 
Wallsend, which the same company has just erected 
near the Carville Station of the Newcastle-on-Tyne 
Electric Supply Company, Limited, in order to obtain 
the advantage of a cheap supply of electricity. 

The same process of substitution is going on in other 
works; the rolling mills in Messrs. Dorman and Long’s 
works at Middlesbrough have been recently fitted up 
with electric driving on the Ilgner system. The plant 
consists of a 950 horse-power motor operated by three- 
phase current at 2750 volts and 40 cycles coupled direct 
to a 1250 to 3600 horse-power dynamo giving 600 volts 
pressure. At the Newport Ironworks of Sir B. Samuel- 
son and Co., Middlesbrough, eight blast furnaces, produc- 
ing about 6000 tons of iron, are in use. Quite recently 
Messrs. Willans and Robinson have supplied two exhaust 
steam turbines, each driving a dynamo of 1350 kilowatts. 
These are the largest turbines of the kind in this country, 
and receive exhaust steam from the blowing engines. 
At the Danora Steel Works in the United States, which 
forms part of the United States Steel Corporation, the 
operations throughout are worked by electricity. Perhaps 
the most important pieces of apparatus are the Wellman 
open-hearth charging machines and the travelling electric 
cranes. On the European continent there are now a 
good many plate rolling mills driven by electricity, and 
over 150 of them have been equipped by the Siemens 
companies alone. 

In Germany the Friiserfabrik at Bonn makes tool 
steel and other steels of high quality, and has now given 
up the ordinary crucible furnaces, each holding about 
77 lb. of metal, and has installed one Stassano revolving 
electric smelting furnace with a capacity of one ton. 
This requires 250 electrical horse-power. Three-phase 
current at 5200 volts and 50 cycles is transformed down 
to 110 volts and then used in the furnace, which is 
occasionally rotated by a motor of 5 horse-power to keep 
the molten metal properly mixed. The economy of this 
method over the old crucible process is stated to be very 
considerable. The Rasselstein Steel Works generate 
alternating current at 5000 volts, and this is transformed 
to 500 volts to operate motors, some of which are of 
400 horse-power, and used for the finishing sheet rolling 
mills. 


Lamps. 

The metallic filament incandescent lamps have been 
much more largely used during the past year, and Osram 
lamps are being manufactured on a large scale in this 
country. As yet the small candle-powers cannot be 
obtained for 100 volts, and, therefore, a large business has 
been done in small transformers, to reduce the pressure 
to 25 volts, and thus enable lamps of 10 candle-power to 
be used. Probably in thenear future means will be found 
to produce the low candle-power lamps for considerably 
higher voltages; at present the direct-current supply 
suffers a disadvantage in comparison with the alternating 
current, as the former cannot so readily be reduced in 
pressure for small private consumers. A new form of the 
Jandus lamp has recently been put on the market; this is 
an enclosed regenerative flame are, the design of which 
is, of course, a difficult matter. Train lighting has made 
progress, and in the United States small Curtis turbo- 
generators have been latterly used with storage batteries ; 
the first cost and operating costs are said to be less than 
that of the dynamos driven off the axles formerly used. 


Road Cars. 5 
Last year the “ Hallford”” omnibus was built by Messrs. 





Hall, of Dartford, for Messrs. Tilling; it is fitted with a 
four-cylinder petrol engine of 30 horse-power, coupled to 
a shunt wound dynamo which supplies current to two 
electric motors; the electric control of the speed seems 
to be very easy. The Westinghouse Company is now 
using in its works storage battery trucks, and finds there 
is a very considerable advantage, as the movement of the 
cranes is very largely obviated. In America the Alden 
Sampson Manufacturing Company has brought out a 
petrol-electric train, which appears to give satisfactory 
results upon the roads. The front carriage has the petrol 
engine and dynamo and motors, and each of the other cars 
has two electric motors. Greenwood and Batley, Limited, 
of Leeds, fitted an omnibus with a 36 brake horse-power 
Mutel petrol engine coupled to a direct-current 4-pole 
compound - wound generator, feeding two independent 
series-wound motors each driving one back wheel. The 
Silvertown electric vehicles have a four-wheel drive with 
two electric motors, a secondary battery, and what is 
known as a fool-proof control. 

The Electrobuses have continued to run regularly 
between Victoria and Liverpool-street. The cost per 
car mile is stated to be 9d. and the receipts 13d. In 
Berlin electromobiles are being used in the fire service. 
There is a fire engine provided with a battery of 80 cells 
of 90 to 100 ampére-hours capacity, which feeds two elec- 
tric motors, and also an electrically propelled ladder and 
hose wagon. The running expenses are said to be less 
than with horsed vehicles. Encouraged by the success 


-of the petrol taxi-cabs in London, a company has been 


formed, we understand, to put electric taxi-cabs upon 
the streets. At the Paris Motor Car Show last year 
several types of electric vehicles were shown—notably 
the Electros-Cardinet cab, the Dinin Victoria, Krieger, 
and Gallia cars. 


Telegraphy. 

In radio-telegraphy speeds up to twenty words a 
minute have now been obtained by the Marconi Com- 
pany, but as yet it does not seem to’ be a serious com- 
petitor of the submarine cable companies. On the Eiffel 
Tower, which is 1084ft. in height, wires are to be fixed at 
the top and spread out at the bottom for the purpose of 
sending and receiving wireless messages. The new 
Admiralty block in London has been fitted with a set of 
wires from tower to tower by Siemens Brothers and Co., 
Limited. In certain installations the messages are 
audible at considerable distances, and at night the dot 
and dash are actually visible on the antenne of stations 
of fair power. ; 


Exhibitions. 

There have been several exhibitions of electrical appa- 
ratus, the first being the Franco-British in London. The 
London electric supply companies appealed to the trade, 
and received a good deal of support, and a good exhibition — 
of apparatus resulted. Subsequently a very successful 
Exhibition was held in Manchester. An International 
Conference on Electrical Units was held in London. The 
first subject discussed was the value of the ohm, and the 
C.G.S. system of measurement was formally adopted ; 
the ampére was afterwards chosen as the second primary 
standard. 

Mill Driving. 

Considerable attention has been devoted to the problem 
of driving cotton mill machinery by electricity. In 
some doubling sheds each machine is now driven by an 
electric motor, which renders it easy to adjust the 
speed as desired. Brown, Boveri and Co. had applied 
about 1000 single-phase repulsion motors to textile 
machinery up to August last, and claim that an increased 
output of about 15 per cent. is thereby attained from 
the machinery. The special motor of this company was 
described in our issue of October 23rd. Thenew Premier 
Mill at Stalybridge is built on the shed principle, and is 
supplied with three-phase current from the mains of the 
Stalybridge, Hyde, Mossley, and Dukinfield Joint Board 
at 6000 volts, which is reduced to 400 volts at the mill, 
and all the machinery is driven by electric motors. 


Agriculture. 

Sir Oliver Lodge has been experimenting on the applica- 
tion of electricity to agriculture, and has employed over- 
head wires upon fields sown with wheat, and hopes to 
have proved that the use of the current improves tbe 
yield of wheat per acre. Inthe United States electric- 
milking outfits are in use. One plant which has been 
described milks four cows at a time, and will operate on 
fifty cows in 1} to 2 hours. It is said to supersede 
three men. An ingenious apparatus is stated by an 
American journal to be in use in Saxony, where 
moth traps have been erected. Each consists of a 
powerful arc lamp, with a suction fan below it. The 
moths are said to be attracted in immense numbers, and 
sucked in by the fan and destroyed, thus preventing a 
plague of caterpillars. 








Roaps AND TAR SPREADING.—At a lecture given in Berlin 
recently it was announced that although layers of tar spread over 
the roads for the prevention of dust had proved very effective in 
many large cities, this method had not been altogether a success in 
Berlin, and that the Berlin municipal authorities were always on 
the look out for new means of combating the dust nuisance. The 
old method, consisting of spraying with ordinary water, has been 
almost entirely superseded by the use of water which has under- 
gone previous chemical treatment, and to which an admixture of 
salts, which are soluble in the atmosphere, has been added. 
Although this is a rather expensive method, it must be resorted 
to where the health of thousands of human beings is involved. 
Trials with mineral oils, westrumite for instance, as a means of 
reducing dust on asphalted roads to a minimum had, it was said, 
been pursued with so much success that considerable sums had 
been included in the budget for 1909 for the application of this 
special method of dust prevention. Trials were made on a road 
leading to the much frequented Tegel Lake, near Berlin, duralit, 
tar and westrumite having been used in succession. In 1909 
another substance called apokonin is to be tried. Practical steps 
in the matter of the prevention of dust are now being taken all 
over the province of Brandenburg. 
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“The Engineer~ 


CEMENT WORKS AT SOUTHAM. 
No. I. 

THE cement works of Kaye and Co., Limited, are 
situated at Southam, which is on the branch line of the 
London and North-Western Railway joining Weedon and 
Leamington. The works have been built alongside the 
railway, and there are sidings running into it. What is 
known as Kaye’s Arm of the Warwick and Napton Canal 
also enters the works, this canal forming part of the 
direct waterway communication between Birmingham 
and London. There are hence excellent facilities for the 
importation of the only raw material needed—coal—and 
the export of the finished cement. Works were first 
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firm has shown steady progress, improvements and 
additions being made from time to time. When rotary 
burning had to be considered the management decided 
that it would be a better policy to lay down an entirely 
new plant than to attempt to adapt the existing works to 
the new system. New works were accordingly built 
adjoining the old, and they were erected to the design of 
Mr. William Gilbert, M.Inst.C.E., who worked in con- 
junction with Mr. D. B. Butler, A.M. Inst. C.E., the actual 
erection of the works being superintended by Mr. A. H. 
Bristow, A.M. Inst. C.E. 

At the old works the necessary proportions of stone 
and shale or clay were passed through a Mason crusher, 
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started there in the year 1854 by the late Mr. Oldham, of 
Southam, who realised that the deposit of limestone in 
the district was exactly the material with which to make 
cement. This gentleman, however, does not appear to 
have done very much, for in the year 1868, when the 
works were taken over by the present owners, but a 
small quantity of cement had been made, and that of the 
type of the Roman cements then mostin vogue. The late 


Captain Lister-Kaye, R.A., father of the present manag- 
ing director, perceived that the raw materials were 
capable of yielding a much stronger article, and it was not 
long after he started operations that a cement was made 
that was found to possess all the properties of first-class 
Portland cement. 


From that time the history of the ! 











residue on a 76 by 76 mesh sieve. The cement was of 
excellent quality, but we understand that, since the new 
works have been started, manufacture by the older method 
has been discontinued. The making of hydraulic lime, 
which was carried out at the old works, still goes on. 
The limestone—the same as that which is used for the 
production of cement—is burnt in kilns with coke, the 
carbon dioxide being driven off and the oxide of calcium 
or lime remaining. 

We have already referred to the limestone deposit of 
the neighbourhood. This forms a belt of considerable 
extent, stretching for miles in the direction south-east 
of Leamington. The deposit consists of alternating and 
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Fig. 2-SECTION THROUGH CRUSHING AND DRYING PLANTS; 


from which they were elevated to the “raw mill,” which 
consisted of a set of millstones made of the hardest 
selected French burrs. These reduced the materials to a 
fine powder, which was then conveyed to mixing pans, 
where, with the addition of water, it was made into a 
stiff slurry. This slurry was dried by spreading it on 
floors which were heated by having exhaust steam passed 
beneath them. When drying was complete the desiccated 


“compo,” as it was called, was placed in alternate layers | 
When calcination was | 


with coke in pot kilns and burnt. 
complete the grinding of the clinker was brought about 
by the use, first of all, of French burr millstones, and 
afterwards of two horizontal tube mills. The ordinary 
grade of fineness was that which gave only a 6 per cent. 


well-defined layers of stone and clay of the lower lias 
formations. The following table gives analyses of the 
product of the quarry as a whole, of the clay and of the 
stone :— 


Analysis of raw Stone and clay, Clay, Stone, 
materials. per cent. percent. per cent. 

Water and organic matter ., 3.02 ae 2.27 

ee ny ee ere 11.99 29.36 .. 8.98 

Oxide of alumina (Al,Q3) ... 4.80 10.80 . 3 85 

»» 9) iron (FeQ,) ..._... LGB S19 .... 1.09 

| aleium carbonate (CaCO,) 76.64 ... 4566 ... 82.11 

| Magnesia(MgO)... ... ... 120 ..° 2a ... 1.00 

Sulphuric-anhydride (SO,)... ‘ee ‘ae 61 

RIK: GE Ws cs os ake ae Bil gas: 09 

100.00 100.00 100.00 
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It will be observed that, whereas the stone has a calcium | The distance from the quarry face to the works is 
carbonate content in excess of that which is required for | something over a quarter of a mile, and the railway line 


the manufacture of Portland cement, the clay is | just before it reaches the latter passes over a weighbridge. 


considerably less rich in this substance. 
mixture of the two ingredients produces a raw material 
which contains exactly the proportions required for the 
manufacture of Portland cement of high quality. 

An exceedingly interesting part of the works is the 
quarry, which is being worked in a business-like and 
thorough manner. The strata of stone and clay are well 
defined, which facilitates accurate blending and propor- 
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Fig. 3—-DETAILS OF 


tioning. Moreover, the stone is a good deal fissured and 
is loosely packed, so that quarrying is easy and no blast- 
ing is required. The materials are got out at several 
levels, as may be seen in Fig. 5, page 12, which is a view 
looking approximately south-east and away from the 
works. We may here say that the strata are almost 
horizontal, though there is a very slight dip towards the 
workings. This dip is not enough, however, to cause 
trouble with water, and when this shows signs of accumu- 
lating it is readily got rid of by digging a sump down 
through the 6ft. or so of clay which forms the working 
bottom of the quarry, and draining the water into it. The 
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Fig. 4—SECTION 


water then sinks through to other strata and disappears. 
The depth to which the workings extend is about 40ft., 
and as at this level the 6ft. bed of clay was encountered, 
it was decided not to go any deeper. Lines of light rail- 
way are run at various levels, and the materials are 
loaded into tipping trucks and hauled from the quarry by 
means of small locomotives—see Fig. 6, page 12. Some 
of the trucks which are filled at the intermediate levels 
are lifted bodily by jib cranes and dropped on to the rails 
at the upper level. Up till some little time ago horse 
haulage only was employed, but we understand that the 
introduction of the locomotives and cranes has very con- 
siderably reduced the cost of quarrying. 





A proper | Each separate truck of material is weighed, and as all the 
| tare weights of the wagons are known, an accurate record 


is kept of all the material going into the works. 

Chemical analyses are being continuously carried out, 
and the subsequent operations are all performed in accord- 
ance with instructions from the chemical department. 
The stone and clay are hauled up an incline which has 
been constructed above a stone crusher feeding platform 
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RAW MEAL SILOS 


and are there shot. A certain amount of storage space 
is necessary, since, though the works are in operation 
continuously, the stone and clay are only quarried in the 
daytime. The stone crusher is of the Hadfield type, with 
which our readers are familiar—see Taz ENGINEER, 
October 28th, 1904. In this the stone and clay are broken 
up into small pieces and delivered on to a rubber band 
conveyor, which, in its turn, delivers the broken pieces 
into the feeding shoot of a two-roll Hadfield crusher, 
where they are still further broken up, finally falling into 
a bin constructed to hold about 150 tons, and erected in 
a chamber excavated below ground level. The first Hadfield 


| properly dried in passing through the drum. A section 

through the stone crushing plant is given in Fig. 2, and 
the incline to the dryer is shown in the foreground of the 
general view—Fig. 7, page 12. 

An examination of the accompanying engraving— 
Fig. 1-—-which is aplan of the works, will aid the reader 
in following the raw material through the various stages 
until it becomes finished cement. The gases coming 
from the rotary kilns, to which we shall refer in due 
course, can either be sent up two riveted iron chimneys, 
immediately over their ends, or—as is ordinarily the case 
—be diverted through the drying drum, thence passing 
through a Cyclone dust remover, and away through a 
third riveted iron chimney. The drying drum is revolved 
by an ingenious arrangement of rope drive, the power 
being obtained from the shaft in the raw meal crushing 
shop. The crushed stone and clay are fed into the drum, 
which is arranged on an incline, and in their passage 
from one end to the other become thoroughly dried. 
Should it for any reason be desired not to divert the 
kiln gases through the drying drum, or for use when the 
kilns are not being worked, a stove has been provided in 
which the burning of coal will produce sufficient heat for 
the drying. 

The drying drum discharges into a shoot delivering 
into a hopper. Into this hopper, we may add, the 
material collecting in the cyclone is also dropped, there 
being a special apparatus running on rails which is 
used for receiving the dust from the cyclone hopper and 
conveying it to the crushing shop. From the hopper in 
this shop the whole of the material is lifted by an elevator 
and delivered into two hoppers, shoots from which lead 
to the feeding tables of two Kominor grinders, which, in 
their turn, deliver into hoppers leading to two tube mills. 
These grinders are of the usual types, and require no 
special description. They receive their motion from a 
shaft which runs right through the building, and are all 
belt driven. It is this shaft which also works the drying 
drum, as already explained. The tube mills are on the 
ground level, the Kominor grinders being arranged on a 
raised platform supported on rolled steel joists. 

The raw meal, which is ground so as to leave only a 
residue of 5 per cent. on a 180 by 180 sieve, is delivered 
into a horizontal worm conveyor which feeds a vertical 
elevator. The discharge from the latter is received into 
a further horizontal worm conveyor which runs over the 
tops of a battery of six armoured concrete bins, which have 
been erected by the New Expanded Metal Company. These 
bins—see Figs. 3, 4, and Fig. 8, page 12—are carried 
on ferro-concrete uprights and supports, and are arranged 
in two rows of three each. The conveyor travels along 
the centre line dividing the two sets, and branch conveyors 
are led off to the centre of each bin. It is hence possible 
to feed any one of the bins as required. Each bin is 
provided at the bottom with a worm conveyor for with- 
drawing the raw meal. These conveyors deliver into 
another worm conveyor, which itself discharges into 
another conveyor. The latter feeds an elevator which 
raises the raw meal and delivers it into two hoppers above 
the kiln-charging platform. The power to drive all this 
machinery is obtained by means of one single rope 
running off the main shafting. The subsidiary drives are 
carried out with belting. The raw meal bins have a 
capacity of some 350 tons, and they hold a store sufficient 
to enable the kilns to be kept at work during week-ends 
and other holidays when the raw meal grinding mills are 
not running. 

The raw meal is now ready for charging into the kilns. It 
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crusher is driven by a 36 brake horse-power Thomas Parker 
motor, and the second by a 26 brake horse-power motor 
by the same firm, these being contained in a separate 
room, to protect them from dust. The discharge from 
the bin is through an automatic percussion feeder on to 
another belt conveyor, which travels up through an 
inclined tunnel made of armoured concrete, to ground 
level, and thence up an inclined staging to the hopper 
of the shoot leading to the drying drum. This band can 
convey the broken stone at the rate of eight tons per 
hour. The materials, after passing through the two sets 
of rolls, are broken up into very fairly small pieces; 
at any rate, they are small enough to ensure their being 
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is withdrawn from either of the two hoppers just mentioned 
by a worm conveyor in each case. Each of these dis- 
charges into one end of a horizontal cast iron trough in 
which mixing knives revolve, these also acting as con- 
veyors, forcing the meal from one end of the troughs to 
the other. One trough is fixed over the end of each kiln, 
and both are arranged ona ferro-concrete platform. Just 
as the meal enters the troughs there is a slight admixture 
of water, but this is only added in such quantity that the 
meal clings together in granules. The discharge from 
each trough falls down a shoot into the charging end of 
its own kiln. 
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AEROPLANE EXHIBITION IN PARIS. 


Tuer Salon which was held in the Grand Palais last 
week was oflicially known as the first International 
Aeronautical Exhibition, although by far the greater part 
of the display had nothing to do with aeronautics at all, 
consisting as it did of industrial motor vehicles, motor boats, 
and machine tools. The reason for this official designation 
was partly to render the exhibition attractive to the 
general public, who would not go out of their way to see a 
collection of wagons, motors, and similar exhibits, but it 
is probably to be still more accurately explained by the 
attitude which has been taken up by the automobile 
industry towards the Automobile Club, which is respon- 
sible for the organisation of the Salons. As the leading 
manufacturers have come to the conclusion that they 
can no longer bear the burden of exhibiting at shows 
carried out upon such costly lines as those promoted by 
the Club, and have decided not to exhibit during the 
present year, preparatory, it is believed, to taking over the 
organisation of the shows themselves, the Automobile 
Club has seen no alternative but to fall back upon the 
movement in favour of mechanical flight as a means of 
providing material for a new series of interesting exhibi- 
tions. If the automobile industry shouid‘fail the Club, it 
seems fairly certain that it will give prominence in the 
future to Aeronautical Salons at which the motor firms 
can exhibit vehicles if they desire. 

At the show last week the display was interesting 
because it brought together for the first time sufficient 
elements to allow of the public seeing what is the actual 
position in the new art of mechanical flight. As was to 
be expected, the exhibits of aeroplanes wh'ch have 
actually demonstrated their flying capabilities was not 
large, but there was a fairly big display of untried 
machines and models, the variety of these affording 
striking evidence of the degree of attention which is 
being given to mechanical flight on the other side of the 
Channel. Seen within the restricted area of a building, 
the aeroplanes conveyed a far less favourable impression 
than when taking their flight, and it seems suftliciently 
obvious that the crudeness in general design and con- 
struction opens up almost unlimited possibilities in the 
way of modification and refinement. So far as the 
progress in aeroplane construction has gone, the results 
obtained in the way of combining lightness with power 
are remarkable. It would probably be impossible to find 
any other mechanical combination in which power has 
been adopted under such apparently difficult conditions. 
The fitting of a petrol engine of 50 horse-power and more 
to a flimsy structure composed of rubber-solutioned fabric 
stretched over a frame, and held by light struts and wire 
stays, would have been deemed impracticable had it not 
been accomplished with distinctly satisfactory results. 
lor the first time an opportunity has been afforded of 
comparing the Wright aeroplane with the Voisin and 
other French machines, and the closer it is examined the 
clearer does it become that in conception the Wright aero- 
plane is superior to anything else of the kind. The two 
main planes are practically in three equal parts—that is 
to say, a rigid centre, with each end capable of being 
inclined up and down through the medium of wires 
actuated by levers on each side of the driver. It is this 
bending of what is equivalent to outstretched wings 
which has enabled Wilbur Wright to preserve stability 
in even stiff breezes. The central frame is maintained 
rigid by means of long struts from the top plane to the 
runners, where they curve up in front to carry the two 
small planes for rising and falling. 

These small planes are manipulated by parallel bars 
pivoting on the struts and actuated by a foot lever. 
Behind the main planes are the vertical planes for steer- 
ing. On his early machines Wilbur Wright had only one 
propeller; but on the aeroplanes he is now using he 
employs two carried on hickory wood frames and driven 
by chains. As the accident to Orville Wright in America 
is supposed to have been due to the breaking of one of 
the chains, the employment of two propellers has been 
criticised as offering too much danger; but it is under- 
stood that a new device is to be adopted whereby both 
propellers will be driven by one chain, so that in case of 
breakage there will be no risk of the aeroplane turning 

over. 

Another characteristic feature of the Wright aeroplane 
is the flexibility of the sustaining surfaces, due to their 
extending beyond the rear of the frames. In fact, the 
Wright machine is obviously based upon the flexible 





features of special interest to railway engineers. They are, 
for instance, equipped for using superheated steam, the 
Schmidt system having been adopted. The design of the two 
types is on exactly similar lines, many of the parts being in- 
terchangeable, so that the description of the one will serve 
for both. The dimensions vary a little. 

The frames follow standard practice. They are cut in one 
length from solid steel plates, and are braced together with | 
flanged steel stretcher plates and gussets, the motion plate 


provided with boxes to receive rubber pads which absorb road 
shocks, and inherently increase the life of the springs. The 
frame is mounted on a bogie of the spring link type, fitted 
with helical springs, two to each axle-box. To prevent re- 
bounding, india-rubber pads are used, and these are placed in 
cast iron casings. The back pair of wheels is arranged as a 
Bissell truck with a helical check spring, and with the bogie, 
we are informed that it gives great flexibility to the engine 
and freedom in running. 

With regard to the engines, it will be noticed from the 
appended table of dimensions that the cylinders vary in size, 
those for No. 33 being lin. less in diameter than those for 


being of cast steel, as are also the spring brackets, which are | 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE TRUE PRINCIPLES OF MECHANICS. 

Sir, —1 see that Mr. Sidney A. Reeve has resumed the writing 
| of a series of articles the first of which was published on October 
| 25th, 1907. That article was criticised by Professor Smith. 
Possibly it will be in the recollection of both gentlemen thet at the 
time | wrote a lerter, which you were good enough to publish, in 
which I called the attention of your correspondents to the vital 
importance of definitions, so that we might know precisely what 
were the conce? <s round which they were writing ; and | particu- 
larly asked Mr. Reeve to define the sense in which he uses the 
words Energy and Force. 

No notice of my letter was taken by either Mr. Reeve or Profes- 
sor Smith. That definitions are essential does not require proofs, 
Yet it seems that Mr. Reeve is quite ignorant of that necessity. 
Take, for example, the word ‘‘ force.” It is used in two different 
senses every day. Thus Mr. Reeve speaks of it vaguely as an action 
of some kind by which motion can be modified in direction or 
amount. But Tait defines it in quite a different sense, as the 





No. 22, but the length of stroke in each case is the same. 
The cylinders have flat cast steel pistons, provided with three | 
small cast iron rings, the rods being carried through and the | 
tail rod guided in a sleeve held in a casting attached to the | 
cylinder cover. A rather unusual feature for this type of engine 
which has been embodied in the engiaes under consideration | 
is the adoption of piston valves. These valves are of large dia- | 
meter, and each piston is fitted with a single wide cast iron ring | 
of special design, admission being between the pistons, and | 
exhaust at the ends. Water relief valves are fitted at the 

back and front of the cylinders in addition to the cylinder 

water cocks, and large vacuum relief valves communicate with 

the valve chests, the external openings being concealed behind | 
the makers’ name-plates, which are shown in the engraving 

below the smoke-box. 

There is little to say about the valve gear. It is the ordi- 
nary Stephenson link motion, the link suspended at the 
centre, and the valve spindles driven through rocking shafts 
carried on the motion plates. 

The boiler is made of steel, and has a copper firebox and 
tubes. The three top rows are of large size in order to con- 
tain the small iron tubes, in its passage through which the 
steam is superheated. A steel casting is attached to the | 
mouth of the steam pipe on the smoke-box tube plate, divided 
into two compartments, the steam leaving one as saturated | 
and returning to the other and down the two pipes to the 
valve chest, superheated. The boiler isclothed with magnesia | 
lagging fitted in blocks, and the cylinders with the same com- 
position in plastic form. 

The tank and bunker capacity is unusually large, enabling | 
these engines, with the economy effected by superheating, to 
do all of the heavy fast work previously handled by tender 
engines only. Before being fed to the boiler the feed water 
is heated. Part of the exhaust steam is directed into the 
tanks, a control being provided so that the driver may regulate | 
the heat of the water, which is fed into the boiler by pumps | 
worked off the cross head through clacks placed as near the | 

















surfaces offered by the wings and the tail of a 
bird, the central rigid frame representing the body, 
and the inclining planes the head. A _ compari- 
son between the Wright aeroplane and the French 
machines also explains why it is that the power 
required for the latter is so much in excess of that 
employed in the Wright machine. When an aeroplane 
has to rise by propelling itself along the ground a 
tremendous power has to be developed momentarily. At 
that moment engines of 50 horse-power and more have 
to develop the maximum power possible, and such 
engines are required more for rising from the ground 
than for actual flight. As the Wright machine is shot 
forward by a dropped weight, this excess of power is not 
needed. In every way the Wright machine is of simpler 
and more scientific construction, and much more com- 
pact than the bi-planes used by French experimenters. 








NEW TANK ENGINES. 





IN the Supplement which accompanies this issue we illus- 
trate one of the latest tank engines built by the London, 
Brighton, and Soyth Coast Railway Company to the designs 
of its locomotive engineer, Mr. D. Earle Marsh. Two engines 
of this class have been built, the first of which was introduced 
in 1906. They are of ‘the 4-4-2 type, and both possess 





smoke-box tube-plate as possible. At the rear end of the side 
tanks diaphragms are placed with the double object of | 
localising the hot feed water andvuf preventing the tanks in | 
the cab from becoming unduly hot. To prevent grease being | 
delivered into the boiler, and also to get the hottest water, | 
floats are fitted to the feed valves of the pumps which take | 
the feed water from a point about four inches below the sur- | 
face of the water in the tanks. 

Particulars of Tank Engines. 
| 


rate of acceleration of momentum—quite a different concept. 

No modern writer of position ever defines force as that which 
can modify motion. That would be to assume that an unbalanced 
force can exist. I find that according to one of his definitions 
Mr. Reeve admits this, for he admits that action is always equal 
to reaction. Now, if the reaction is equal to the action, is it not 
clear that change in the amount or direction of the motion of two 
bodies is due to something else than force ? 

In the recognition of this truth lies 
mechanics. 

(1) All manifestations of energy are due to the transfer of 
motion from mass to mass. 

(2) Contact is necessary for the transfer. 

(3) The effort with which the masses are kept in contact may for 


the foundations of 


| convenience be called ‘‘ the force,” but it is not, as Mr. Reeve will 


have it, an active agent, but simply the measure of an action. 
Force plays the same part as the drawbar between a locomotive 
and a train, and so long as it is used in this sense, so long is its 
use quite admissible, and no longer. 


A corollary of very wide range follows. It is simply that 


| action at a distance, in Newton’s sense of the word, is impossible, 


which is a negative proposition ; and, further, that contact being 
essential to the transfer of motion, the gravity of a mass must be 
due to the contact of something which is the strict analogue of 
matter. This condition is supplied by the ether. 

There is no such thing in reality as potential energy. The ex- 
pression is simply a convenient way of speaking of a special con- 
dition due to its position of a mass. 

May I venture to hope that Mr. Reeve will at least acknowledge 
that he has seen and read this letter ’ 


| December 28th, 1908. ¢. TI. 
LIVERPOOL AND MANCHESTER ENGINES. 
Sir, — An investigation of the Railway Collection at the 


Leicester Corporation Museum shows that amongst the quantity 
of information, some of which has not yet been placed on view, 
they have very interesting details relating to the early engines on 
the Liverpool and Manchester Railway. 

A return dated 3lst December, 1830, shows that at that period 
the company owned twelve engines, exclusive of ballast engines. 
The first eight are officially described as of the Rocket type, 
having four wheels, driving wheels in front, and cylinders outside. 
These eight engines drew the procession of eight trains at the 
opening ceremony on the 15th September, 1539. The Rocket 
No. 1, is dated 1829. Meteor 2, Comet 3, Arrow 4, Dart 5, 
Pheenix 6, North Star 7, Northumbrian 8, are all recorded as 
built in 1830. The Planet, No. 9, is the first inside-cylinder 
engine which Stephenson built for this railway, and it is remark- 
able, as the Rocket design is not followed. The Planet had 
smal! leading wheels and driving wheels behind, but the outside 
frame was under-hung—that is, below the axles. 

The Planet was ordered to be the leading engine at the opening 


Cylinders— sii a | of the line, but, being delayed on its way from Newcastle to Man- 
“Diameter 2lin. 20in. | chester by water, it was too late, and Northumbrian had to 
Stroke 26in. | 26in. | convey the first train. The Majestic, No. 10, was made to the same 
Centres cs -- 2ft. lin. : aft. lin. | drawings as the Planet. The Mercury, No. 11, and the Mars, 

a 10in sin | No. 12, built 1830, complete the list. They are of the same 
Travel, full gear .. 4zin. :. Qin. | design as the Planet, but the frame is placed above the axle. In 
Lap, full gear 1gin. 1jin. | 1831 Stephenson gave instructions for the frames of Planet and 
Lead, full gear ain, din, | Majestic to be raised to make them exactly like the Mercury. 

Wheels— : : N. Wood—* Railroads, 1838,” page 352—refers to these engines 
Diameter of neat rae * . a 6in. }and gives dimensions. ‘‘ Locomotive Engineering,” Colburn, 

Fe rec i is aft. ‘a is | page 30, gives some interesting experiments with two of the out- 

Frame— . | side-cylinder engines Phoenix and Arrow. 

Between fronts 4ft. 1jin. . 4ft. L4in. | It is also satisfactory to find that the Liverpool and Manchester 

» rear Sft. Sin. Sft. Sin. | list agrees exactly with the information preserved by Messrs. R. 

Length .. .. .. .. S7ft. 83in. Sift. yin. | Stephenson and Co., the builders of all the twelve engines in use 

Width over platform — iin. 8ft. bin. | on the Hne in 189, 

a — “a a | Leicester, December 26th, 1908. CLEMENT E. STRETTON, 
a _ _ og _ [Mr. Stretton will oblige us by stating what is the ‘‘return ” to 
Totel # 3lft. 2in. 30ft. 10in. | Which he refers, and by whom it was prepared. It has hitherto 
Total rigid | been accepted as certain that only one Rocket was built.—Ep. 

Boiler— THE E.] 

Largest diameter. . m 4ft. 10in. 4ft. 6in. | ee aee oe 

Length between tube plates .. 1lft. 2}gin. 10ft. 8}ain. 

»  fire-box casing, outside 7ft. Tin. 5ft. 84in. F ? 7 
outside 6ft. 84in. 4ft. Ogin. DEPRECIATION OF MACHINERY. 
smoke-box, inside 4ft. 6Zin. 4ft. 6Zin. bs 

Tubes encoun “i d om cui Srtr,—Any method of accounting which is rendered complicated 
Diameter of fire tubes, outside 43in. 44in. by recording monetary facts is in urgent need of overhauling. 
Number of fire tubes : 21. 18 “The interest earned by the instalments is an essential part of 
esa - ab mecewg ber wa wa a the depreciation fund ; and if it be wrong to consider the question 

Tubes (flue) — coca of profit and loss when fixing the depreciation rate, it cannot be 
Diameter, outside 1gin. liin correct to treat the interest in another way. 

Gauge ay _ 10 11 December 30th, 1908. A. WILLIAMS PRICE. 

Number.. .. 165 112 
Heating surface— ee 

WWO-DOK... .. ~.. 126 sq. ft. 94 sq. ft. 

eet ~~“ Santi ro sq. = = Sq. - THE DEATH OF HUSKISSON, 

ue . sq. 8q. 

Total noe 1281 a. ft 883 sa, ft Srr,—It always seems very remarkable how Mr. Huskisson was 
Grate surface .. 24 sq. ft. 17.43 sq. ft. | killed. Eight trains started from Edge Hill for Manchester, yet 
Capacity of tanks 2110 gallons 2238 gallons | at Parkside Mr. Huski son was talking to the Duke of Wellington 
watuuges ies sas : : con Sq. in. deo th oa. in. and was knocked down by another train. Had some of the trains 
Tractive force per Ib. of pressu.e in been shunted into sidings, or how could the accident happen ! 

cylinders 4. «. .. .« . .. 145.51b. 157.57 1b. December 29th. X. 

, eo . i tee [Huskisson was run over by the Rocket, which had left its _ 


19 tons 10 ewt. 
18 tons 10 ewt. 
14 tons 10 ewt. 
73 tons, 


» driving wheeis 
,;, trailing wheels 
», truck wheels .. 
ee 8 Ga. be 
The cabis particularly roomy, and is fitted with a clerestory 
roof with adjustable ventilators. A door gives access to the 
coal bunker for raking and breaking down coal, and lockers 
for the men’s tools. There is a pyrometer for registering the 
heat of the steam, and a regulator for adjusting it, by means 
of dampers in the smoke-box. The engine is fitted with the 
latest pattern of the Westinghouse brake, which acts on all 
the wheels with the exception of those on the Bissell truck. 
Apparatus for heating trains by live steam from the boiler ir 
also provided. Above we give full dimensions of these 
interesting engines. 





train to get water, and was returning on the other line. 
THE E.] 


ROLLING RINGS. 


S1r,—On reading ‘‘ Bothered’s” letter, I took my umbrella and 
rolled the india-rubber ring —with which it is fitted - slowly along 
the shaft of the handle. The explanation of the difficulty was at 
once obvious, the piece of rubber behaving in the manner of that 
theoretical conception, a vortex ring—the whole of one side of the 
ring, that is, turning together inwards, and then outwards again 
to the other side. I, S. ALLEN. 

London Institution, E.C., December 23rd, 1908. 















































Jan. 1, 1909 


THE ENGINEER 





11 














RAILWAY MATTERS. 

Ir is announced that the Railway Commissioners, after 
considering Mr. Merz’s report on the electrification of Melbourne 
city and suburban railways, have reported to the Premier of Vic- 
toria against certain features of the scheme, and recommended 
that nothing further should be done at present towardselectrifying 
the lines. 


An important development in the London County 
Council electric tramway service in South London was recently 
made, when, without formal ceremony, an extension along Lord- 
ship-lane, from the Passmore Edwards Free Library for Dulwich, 
opposite Barry-road, to Forest Hill Railway Station was opened. 
The distance is about a mile and a-half, and the new line passes 
through a district which has hitherto not been easily accessible. 


THE new Washington-street subway, Boston, which 
vasses through the heart of the shopping district, is considered to 
2 the most costly mile of underground railway in the world. Its 
construction and equipment has cost about £2,000,000, or about 
£400 per lineal foot. The first section of Boston’s modern 
system of rapid transit, consisting of subway tunnels, was opened 
about fourteen years ago. This was followed by the erection a 
few years later of the elevated road; and subsequently to that 
the system was extended by the construction of the East Boston 
tunnel under the harbour. The opening of the Washington-street 
tunnel marks the latest and one of the most important extensions. 


Ir has recently been announced that the Pennsylvania 
Tunnel and Terminal Railway Company had decided to use a 
third-rail direct-current traction system in the terminal zone from 
Newark, N.J., to Long Island City, N.Y. This is contrary to the 
general expectation that a high-tension alternating-current 
overbead system would be adopted. A projected third rail, for 
over-running contact, will carry 600 volts, and transmission from a 
power station at Long Island City to sub-stations will be made 
with 11,000-volt, 25-cycle, three-phase alternating current. The 
suburban trains will be arranged for multiple-unit control. The 
design of the locomotives for through trains has not been decided. 


AccorpiInG to the Manchester Guardian, a Great 
Central Railway official has stated that, in view of the proposed 
working arrangement with the Great Northern and Great Eastern 
companies, the Great Central Company contemplates closing a 
portion of its Gorton locomotive erecting and repairing shops and 
doing the work at Annesley, near Nottingham, where a more 
up-to-date plant will be built for the purpose. Under existing 
arrangements badly disabled engines from the Midlands and 
the South have to be conveyed to Gorton for repairs, which, in 
the present circumstances, is regarded as a waste of time and 
expense. It is expected that about 500 persons will be employed 
at Annesley. 


An American contemporary gives an account of two 
40-ton electric locomotives which have just been built for shunting 
purposes on the Chicago Railway. They are designed to haul 
loads of from 400 to 500 tons at speeds not exceeding seven miles 
per hour. Great attention has been paid to strength. The 
electrical equipment comprises four 75 horse-power motors. 
These are connected permanently in two pairs of two in series. 
The gear ratio is 72: 16, and the trolley voltage is 500 The usual 
controlling arrangements are provided, and braking is effected by 
compressed air. For this purpose, an air compressor, driven by a 
t vo horse-power motor, is employed. A special attachment has 
been provided for the air sander, consisting of two valves and 
operating stems so arranged that changing the reverse handle on 
the top of the controiler changes the admission of air to the 
sanders, and ensures that sand will only be poured on the rails in 
advance of the forward wheels. 


TuE most powerful locomotives which have yet been 
designed for use on the Pennsylvania Railway are to be built at 
the Juniata Shops at Altoona, Pa., where the construction of 
fifteen of these locomutives has just been begun. The engine 
and tender complete and ready for service will weigh 384,000 Ib. 
Tbe engine alone will weigh approximately 241,000 lb., and the 
tender carry 7000 gallons of water and 134 tons of coal. The 
locomotive is of the consolidation type, with one pair of truck 
wheels and four pairs of drivers. The diameter of the truck 
wheels is 33in. and that of the driving wheels 62in. Walschaerts’ 
valve gears with ]4in. piston valves will control the steam distribu- 
tion. The boiler is of the standard Belpaire type, having a 
minimum inside diameter of 76fin.; it contains 465 Zin. tubes, 
180in. long, giving a fire area through tubes of 7.77 square feet. 
The total fire-grate area is 55.13 square feet, and the total heating 
surface is 3839 square feet. The boiler is designed to safely with- 
stand a pressure of 2051b. per square inch. The total tractive 
power is 42,661. These new locomotives will differ from the type 
already in use mainly in the increased weight and size of drivers, 
giving a somewhat higher hauling capacity and greater speed. 


A sEconp report has been issued with reference to the 
causes of tramway accidents in London and the provinces. In 
consequence of recent accidents, the Board of Trade suggested 
that those concerned in tramway management should conduct 
special investigations with reference to the brakes. A few weeks 
ago the Tramways and Light Railways Association presented a 
report, and now the Municipal Tramways Association has issued a 
report with regard to its investigations. “The Municipal Associa- 
tion concludes that accidents are due rather to the failure of ‘‘ the 
human element” than to the failure of brakes. For example, it 
is pointed out that recent mishapsindicate the careless or thought- 
less breaking, or ignoring, of important regulations. There is, 
too, a growing tendency to have tramways of very steep gradients 
and to run the cars on those steep gradients too quickly. More- 
over. it is said, men are employed who, from various causes, are 
not fit for their position, and there is an insufficient training and 
testing of the men in charge of tramcars. The association 
advocates complete training and periodical medical examination 
of motormen. It suggests a more careful consideration on the 
part of the Board of Trade and of tramway authorities to questions 
respecting the selection, training and control of tramway workmen 
and staff. Improvements, it adds, in tramcar brakes should be 
largely in the direction of reducing the importance of the human 
element. 


A RECENT issue of the Electric Railway Journal con- 
tains a brief description of the automatic block system and signal 
discs which have been in use on the Lebanon Valley Street Rail- 
way for several years. The operating mechanism is in a box 
situated above and on the same pole as the discs. The contact 
makers, which operate only in one direction, are small in size and 
weigh only 5lb. They are mounted on the overhead wire, and 
are actuated by the trolley wheel. The setting and releasing 
contact makers are situated opposite the pole, just ahead of the 
pole carrying the signal-box, thus giving the motorman ample 
time to see the operation of the signals. This system requires two 
line wires, one for setting and the other for the lamp circuit. 
The latter contains two lamps connected in series, neither of which 
is lighted when the signals are not in operation. The lights are 
discernable in the day ‘me, even if the sun shines directly upon 
the lenses, Should a car pass the overhead contact maker after 
the danger signal has been set by an approaching car it will not 
interfere with the signals, since the circuit has been cut out 
automatically. No current flows through the magnets except 
momentarily at the time of operation. An electric bell arrange- 
ment has been recently put into use on one of the blocks. Should 
the lamp circuit be inter:upted for any reason, a car upon enter- 
ing the block and touching an insulated rail will close the circuit, 
and thus cause the ringing of the bell on an adjacent pole, and 


NOTES AND MEMORANDA. 


Tue construction of the Metropolitan Life Insurance 
building tower in America, about which there has been so much 
comment in building and engineering circles, presents some in- 
teresting figures. The tower is 680ft. from the cellar floor to the 
top, 65ft. square, 47 stories high, and weighs 84,000,000lb. It 
contains 1400 windows, and required 8135 tons of steel as well as 
utilising 40,000 barrels of cement. 


Tue problem of conveying crude oil in a pipe line has 
been solved in a peculiar manner in a1 ne which has recently been 
laid from the Kern River Oilfield to tide-water near Fort Costa, 
Cal. The oil is so thick and heavy that previous attempts at pipe 
transmission have been unsuccessful, It was proposed to put 
down a rifled pipe, and to introduce water with the oil. The 
circular motion induced by the rifling throws the heavier fluid, the 
water, to the outside, making an annulus of water which flows 
along with its core of oil without undue friction. 


Ir is expected that a new productive oilfield will be 
developed in the southern portion of San Joaquin County, Cali- 
fornia. Several rigs are now sinking wells. A third stratum of 
sand is being bored through by the pioneer company at work 
there, and this is below 1500ft. depth. Some oil was met at 
1200ft., and the new wells will be sunk to the depth of those in 
Kern and Coalinga districts. The new field is within easy reach 
of tide water, so that oil can be shipped cheaply. One company 
has bonded a strip of land two miles wide and 15 miles long. 


Tue Llektrotechnik und Maschinenbau gives an 
account of a new electric sounding apparatus due to Srhortau. 
The ordinary apparatus possesses the disadvantage that the 
weight in deep sounding must be hauled on deck for each 
measurement to be made. The Schortau equipment consists of a 
glass tube, which is closed at the top, and in which are placed two 
resistance wires. These wires are connected at the bottom with a 
metal cap in which the tube is firmly fixed. The cap is itself 
screwed into an iron box whose sides are corrugated, and 
therefore act as springs when under pressure. This box is filled to 
the cap with mercury. When the apparatus is sunk the increased 
pressure forces the mercury up the tube and short circuits, more 
or less, of the resistance wires, thus giving on deck an indication 
of the depth. The resistance bridge may be calibrated in metres, 
and only corrections for atmospheric pressure and, in very 
accurate measurements, for the specific gravity of sea water, need 
be introduced. 


THE results of experiments to determine the expansion 
of valves and fittings in service involving high temperature are 
given by the Valve World. Three flanges were taken—one of 
cast iron, one of ferro-steel, and one of steel. They were exposed 
to varying degrees of heat for a period of 130 hours, the tempera- 
ture being less than 500deg. for eighteen hours, 500 deg. to 
700 deg. for ninety-seven hours, 710deg. to 800deg. for twelve 
hours, and over 800 deg. for three hours. The average or 130 
hours was 583deg. The view previously put forth by the Vadve 
World was that cast iron subjected to continued temperatures of 
approximately 500deg. to 600deg. takes a permanent expansion, 
and does not return to its original volume when cooled. The 
results of the above-mentioned experiments are stated as 
follows :—Cast steel flange -no change. Cast iron flange—outside 
diameter increased ;}%,in., inside diameter increased ,,7;;in. 
Ferro-steel flange—outside diameter increased ;3%;in., inside 
d‘am 2ter increased ,/7;in. 


EXxaMIninG the two theories of the rate of heat-transfer 
which have been advanced, the author of an article in the Lngi- 
neering Record shows that if heat-transfer varies directly as the 
temperature difference then Q = «a, when Q = heat transferred 
per unit of area, x = difference of temperature, and a = coefficient 
of resistance. Supposing W lb. of gas pass per hour through a 
boiler having S square feet of heating surface and C = the specific 
heat of the gas then the curve which would be followed where the 
theory of direct variation was correct would be expressed by 
Sic Wa loge 1; — loge x. The expression for the curve of 
variation, on the theory that the heat absorbed is proportional to 
the square of the temperature difference, would be S/e Wa = 

Za — 1/2} In the absence of reliable heat measurements from 
boilers the relations of the various drops in temperature deduced 
from the.evaporation in different sections of boilers is relied upon 
for a comparison of results by the two methods. The experiments 
carried out by the engineer to the Northern Railway of France 
are examined in this light, and the figures show, according to the 
author, that it would be difficult to accept the theory that heat- 
transfer varies directly as the temperature difference unless proof 
can be furnished by other tests. 





Tue best way to destroy ordinary black gunpowder is 
to throw it into a stream under conditions that prevent any harm 
coming to human beings or animals through the dissolving of the 
saltpeter. If no suitable stream is available, the gunpowder may 
be stirred with water in tubs, or the dry gunpowder may be poured 
out on the ground in a long thin line and ignited with a fuse at 
one end. To destroy dynamite cartridges, the paper wrappings 
should be carefully removed, the bare cartridges laid in a row 
with their ends in contact, and the first cartridge ignited with a 
fuse without a cap. Even with these precautions a simultaneous 
explosion of the entire mass may occur, so that it is wise to retire 
to a safe distance. The row of cartridges should be laid parallel 
with the wind and ignited at the leeward end, so that the flame 
will be driven away from the mass, Frozen dynamite should be 
handled with especial care, as its combustion is peculiarly liable to 
assume an explosive character. A small quantity of dynamite 
may be destroyed by throwing it, in very small bits, into an 
open fire, or the cartridges may be exploded, one by one in the 
open air with fuses and caps Dynamite should never be thrown 
into water, as the nitroglycerine which it contains remains 
undissolved and capable of doing mischief. Other explosives 
which contain nitroglycerine should be treated in the same 
way as dynamite. Ammonium nitrate explosives may be thrown 
in small fragments into an open fire or, if they do not contain 
nitroglycerine, may be destroyed by means of water. Explosive 
caps should be exploded singly with pieces of fuse. 


In the course of recent French experiments, a basic 
open-hearth steel containing carbon, 0.12 per cent.; silicon, 0.03 ; 
sulphur, 0.02; phosphorus, 0.018; and manganese, 0.36, was 
investigated, gas samples being collected at various intervals of 
heating, and analyses made of them. The results showed that the 
disengagement of gas began between 150 deg. and 400 deg. The 
ratio of the volume of the temperature showed a minimum at 
200 deg., a maximum at 390 deg., and a maximum at A, between 
500 deg. and 550 deg. A minimum value of this ratio was again 
found at A», 710 deg. Ag, 790 deg., again showed a maximum 
somewhat lower than those previously reached. Alpha iron gave 
up the gas slowly, the amount evolved, however, increasing with 
the temperature. The transformation of alpha iron into beta iron 
was marked by an abundant evolution of gas. The disengagement 
began again with the transformation of beta into gamma iron, 
reaching a maximum toward the end of the transfermation, falling 
off, and then increased slightly with the temperature in gamma 
iron. The transformation of carbon as cementite into temper 
carbon had no influence on the occlusion of gas when the carbon 
content was 0.12 per cent. The gas evolved consisted of a 
mixture of CO, CO, H and N. CO, disengaged first, and formed 
almost the whole of the gas evolved, but above 500 deg. it began 
to be reduced by H. N appeared at 550 deg. and persisted to the 
highest temperatures. Above 400 deg , H and CO appeared and 
soon made up almost the total bulk of the gas evolved. The gas 









MISCELLANEA. 


Ir is announced in the Electrical Review and Western 
Electrician that the street sweepers who have to work at night in 
in the ‘‘ boulevards and parkways” of Chicago are to be provided 
with small electric lamps to their caps, in order to prevent risk of 
their being run down by rapid traffic. Two-volt tungsten lamps 
are used, supplied from a pocket one-cell accumulator. 


FourTEEN-INCH guns for the United States navy have 
been designed, and will be manufactured for future battleships in 
the Washington gun factory as soon as Congress authorises the 
small appropriation necessary for the enlargement of the factory 
building to accommodate this additional product. The facilities 
of the factory are not at present adequate for assembling a gun of 
the length required. 


Tue use of ashes for replacing pillars in coal mines is 
being extensively practised in the anthracite region in the vicinity 
of Scranton, Pa. At a number of large power plants in these 
mining regions the ashes are fiushed into the vacated workings by 
water carried in wooden troughs, which are diverted to fill aban- 
doned breasts or gangways. After this filling it is usually found 
possible to remove the pillars of coal which were left during the 
mining. 

AN interesting departure in steel works practice is 
about to be commenced by the United States Steel Corporation in 
the establishment of a bureau for scientific research near 
Duquesne, Pa. A laboratory is to be erected, the work starting 
in the spring, and experiments will be systematically carried on 
with the purpose of improving the processes and methods of steel 
manufacture for the benefit of the various constituent companies 
of the United States Steel Corporation. 


AccorRDING to a contemporary, arrangements are being 
made for an international exhibition devoted to the application of 
electricity to be held at Brescia this year. The province of Brescia 
is one particularly rich in water power, and it is hoped that the 
exhibition will give an impetus to electrical power developments 
therefrom. Ths exhibition will be also under the patronage of the 
municipality of Milan. The fourteen groups into which it is pro- 
posed to divide the exhibits cover a wide range of engineering and 
other applications of electricity and historical and statistical 
information relating thereto. 


THE experiment of lighting Fleet-street, London, with 
high-pressure gas has begun. Thirty-six double upright incan- 
descent burners, with ordinary pressure, on the footpaths between 
Ludgate-circus and Temple Bar, have been supplanted by thirteen 
lamps, suspended over the pavements on alternate sides of the 
street. The new lights are a great improvement on the previous 
seventy-two. Large inverted mantles under glass canopies are 
utilised, and each light covers a circle of about twenty-five yards 
diameter. When the high-pressure experiment was sanctioned 
the City Corporation made it a condition that the cost should be 
limited to £264 per annum —the present charge for lighting Fleet- 
street. 


Ir is reported that the first Exhibition of Aéroplanes in 
England will be held in the third week in March at Olympia, 
under the auspices of the Society of Motor Manufacturers and 
Traders and the Aéro Club. It will form an important section of 
the Commercial Motor Vehicle Exhibition, and the whole of the 
annexe, which covers an area of more than an acre, will be devoted 
to the aéro exhibits. In addition to numerous exhibits of British 
and foreign motors for use in airships, it is hoped that several of 
the aéroplanes which have made actual flights in the hands of 
Messrs. Wilbur Wright, Maurice Farman, M. Blériot T. Moore- 
Brabazon, and others will be on show. Mr. T. F. Woodfine, 
secretary of the Motor Manufacturers’ Society, is now in Paris 
negotiating for the bringing over of these atroplanes. 


Discussion as to what disposition was to be made of 
one hundred and fifty thousand odd patent models that had been 
accumulated by the United States Patent-office up to the year 
1880 is reported to have been finally settled by an Act that has 
been passed directing that the entire collection be placed in the 
new National Museura Building, in Washington, and be under the 
supervision of the Commissioner of Patents. Among the collection 
are a great many mechanical devices showing in the most interest- 
ing manner possible the development in mechanical lines up to 
the year mentioned, at which time the requirement of submitting a 
model with each application for patent was discontinued and 
mechanical drawings only were required. This disposition of 
these models will be looked upon with favour, because of their 
historical value, which will increase as time goes on. 


A REpoRT from Paris, dated December 22nd, states that 
in the Chamber of Deputies General Picquart opposed the motion 
for the adjournment calling upon the Government to introduce 
immediately a Bull for increasing the number of guns with each 
army corps to 144, distributed in six gun batteries, so that the 
French might be superior to the Germans. The battery of four 
guns was an excellent fighting machine, and the immense majority 
of officers favoured it. it was true the Germans had now a quick- 
firing guu similar to the French, but the superiority of the 147 
G-rman guns over the French 120 was more apparent than real. 
Taken asa whole the French organisation was better than the 
German. France had a much larger number of guns than actually 
appeared, and they could at least consider themselves on an 
equal footing. The Minister declined to accept responsibility for 
such a critical period of disorganisation as would ensue if the 
motion were accepted. 


“Tue Utilisation of Brown Coal” was the subject of a 
paper read at a meeting of the Society of Chemical Industry, in 
Melbourne recently, by Mr. Wykeham Bayly. The authcr 
stated that Victoria, more than any other State, was favoured 
with valuable brown coal, the deposits being practically beyond 
computation. Ia many respects the deposits were equal in value 
to those in Germany, which produces nearly 50,000,000 tons of 
brown coal annually. He had obtained ammonia sulphates and 
other valuable products from the coal, and found it exceptionally 
well adapted for making producer gas__ By reducing the watery 
contents 10 to 18 per ceat., and using hydraulic pressure, he had 
made briquettes, which were superior in calorific value to those 
manufactured in Germany. He estimated that briquettes could 
be manufactured at Morwell on a large scale, and delivered in 
Melbourne at 13s. 6d. per ton. It was, however, for producer gas 
purposes that the brown coal in Victoria could be best utilised. 





THE processes in use in Germany for the removal of 
dissolved iron from water are stated in the (resundheits-Ingenienr 
to vary so greatly that scarcely any two can be said to be alike. 
They depend mainly on ample exposure to the atmosphere, and 
on filtration affected in open towers filled with coke, or through 
layers of sand and gravel. In some cases the water is finely 
divided and made to fall through the air as raindrops, or dispersed 
as fine spray. Upward filtration under pressure is relied upon for 
certain of the processes, and the water is forced through felt or 
wood wool. Good results have been obtained by driving the water 
outwards by means «f centrifugal action, and in some of the 
plants filtra.ion is effected through slabs of porous natural or 
artificial stone. The use of cascades is found effectual, and in 
some instances compressed air is made to bubble upwards through 
the water. While gravel or sand is employed in the great 
majority of cases for filtering purposes, it is found necessary in 
some parts to precipitate the dissolved impurities by the addition 
of lime and sulphate of alumina. More than thirty different 
methods of treatment are described, some of these only being 
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was very irregularly distributed through the pieces investigated. 


used for drinking water puritication. 


1, 1909 


J AN. 


ER 


y 
+ 


THE ENGIN 


























SOUS IVAW MVE-8 “314 SMHOM 3HL JO MBIA IWHSN3SD—2 “*!4 
































AuYVND AHL 4O dOl 3HL LV SSAILOWOD01—9 “414 








Atl MPtaZ . 




















(8 Mind gas nond)toxap og) 


KAVHLOAOS LV SYUOM LNHWAO AGNVITLAOd 





SUPPLEMENT TO THE ENGINEER] 


FLYING MACHINES OF 1908 
































THE BONNET-LABRANCHE AEROPLANE THE LATEST TYPE OF FARMAN MACHINE 



































THE VOISIN TYPE OF AEROPLANE IN FLIGHT THE ESNAULT-PELTERIE MACHINE 
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THE BLERIOT MONOPLANE IN FLIGHT 





THE WRIGHT AEROPLANE IN FLIGHT 
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HAVRE—THE FLORIDA LOCK UNDER CONSTRUCTION 
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ROYAL EDWARD DOCK, AVONMOUTH 
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KING'S DOCK, SWANSEA—THE LOCK, LOOKING TOWARDS THE DOCK 




















KING’S DOCK, SWANSEA—FERRO-CONCRETE WHARF 
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FOUR-CYLINDER NON-COMPOUND EXPRESS LOCOMOTIVE, GREAT WESTERN RAILWAY 

















FOUR-WHEELS COUPLED EXPRESS LOCOMOTIVE, SOUTH EASTERN AND CHATHAM RAILWAY 























FOUR-CYLINDER COMPOUND LOCOMOTIVE, CHEMIN DE FER DE L’ UEST 
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THREE-CYLINDER TANK LOCOMOTIVE, GREAT CENTRAL RAILWAY 
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TEN-WHEELS COUPLED COMPOUND LOCOMOTIVE, {ITALIAN STATE RAILWAYS 




















FOUR-WHEELS COUPLED TANK ENGINE, LONDON, BRIGHTON AND SOUTH COAST RAILWAY 
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HIS MAJESTY’S FIRST-CLASS BATTLESHIP BELLEROPHON 




















HIS MAJESTY’S ARMOURED CRUISER INDOMITABLE 
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THE BRAZILIAN BATTLESHIP MINAS GERAES 

















THE RUSSIAN ARMOURED CRUISER RURIK 
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De Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and i 
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REPLIES. 

A. 8S. ©. (Paris).—Your letter has been forwarded. 

W. A. W. (Dundee).—Your letter has been forwarded to the Institution. 

Racine Nit.—(1) Very many marine engine governors have been invented, 
and one at least, the Aspinall, is used in many ships; it depends upon 
inertia. (2) A perfect system that would anticipate racing would cer- 
tainly be taken up. (3) Shipbuilders of all kinds, The Admiralty 
demands would be comparatively small. 

W. B. (Barnstaple) —Certainly, a pipe exposed to the air will act as a 
condenser ; atmospheric condensers on steam trams, &c., work on that 
principle, and if the pipe is sufficiently long and the other conditions 
correct and favourable, a good vacuum is produc ed. The pipe has to be 
of great length, and when possible it is found more economical to let a 
thin layer of water trickle over the pipes. The evaporative condenser 
is the result. 


INQUIRIES. 


DESIGNING DIES AND MOULDS, 

Sir,—I shall be grateful if any of your readers can give me the 
following information, or refer me to any literature on the subject :—The 
method adopted in practice for designing the dies or moulds in which 
ebonite articles are pressed, and what are the hydraulic pressures generally 
worked under. L. J. 

December 22nd, 1908. 
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Mustrating the Progress of Engineering in 1908. Every copy as 
issued by ‘the Publisher includes copies of thes: Supplements, and 
subscribers are requested to notify the fact should they not receive them. 
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MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, January 4th, at 8 p.m., at 
58, Romford-road, Stratford, E. Discussion on Mr. Robert Bruce’s paper 
on ‘Some Recent Developments in Surface Condensing Apparatus.” 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, January 6th, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Ordinary meeting. 
Discussion on Mr. Somers H. Ellis’ paper on ‘‘ Pile Wharves in Tidal 
Waters” Paper, ‘“‘The Salvage of H.M.S. Gladiator,” by Mr. Fred. W. 
Young, M.I. Mech. E. 








DEATH. 
On Sunday, 13th Deceinber, 1908, at his home at Swaffham, Mr. ALFRED 
DopMan, the Chiarman and Founder of Alfred Dodman and Co , Limited, 
of Highgate Works, King’s Lynn. 
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WE have never found it more difficult to forecast 
the prospects of trade than at this moment. An 
old proverb, optimistic and comforting, tells the 
world that when things are at their worst they 
will mend. Those who keep their eyes open will 
find it difficult to believe that trade prospects can 
be worse than they are now. Abroad we have 
fierce competition and hardening tariffs against us. 
At home a suicidal war is being waged against 
capital. The national expenditure has been far in 
excess of the income, and the Chancellor of the 
Exchequer threatens “ to rob hen roosts’ to supply 
the deficiency. We have here a further onslaught 
on property, indicated by a neat metaphor derived 
from an all too popular practice in the United States. 
To augment the manufacturers’ difficulties we have 
the passage of an Act of Parliament which will in due 
course cause a rise in the price of coal. The first 
essential to national prosperity is commercial con- 
fidence. It was once wittily remarked in the 
course of an after-dinner speech by Sir Robert Ball, 
that during the trouble in Ireland in 1848 Irish- 
men sent their sons to Trinity College, Dublin, but 
they sent their plate to England. We in 1908 have 
spent enormous sums on technical education; but 
we have invested more than £200,000,000 abroad 
which ought to have been invested at home. It 
finds work for thousands of foreigners, while this 
land is torn by the cry of the unemployed. A 
member of the Government whose ignorance of 
political economy is no excuse for falling into an 
absurd error, stated a few months ago that he 
could name a number of capitalists whose joint 
income would give employment to many thousands 
of men. He forgot, or never knew, that this is pre- 
cisely what all large incomes do. The incomes are 
spent, and the Chancellor of the Exchequer would 
find that if he diverted into other channels the 
stream of wealth to which he referred he would 
only rob Peter to pay Paul. The real error is not 
the existence of large incomes, but the spending of 
these incomes in giving employment to our com- 
petitors. The man who spends £800 in buying a 
motor car in Coventry does well by his country. 
He does not do well if he spends it on a car made 
in France or Germany. We have only to follow 
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long enough the mad doctrine represented by the 
pursuit of the Cheapest to realise the story of the 
emigrant who remarked that he had to pay six- 
pence in his new country for a loaf which only cost 
threepence in his old country. Asked why he had 
not stayed there, he replied, ‘I had not the three- 
pence there, but I have the sixpence here.” 


The relations of labour and capital all through 
the past year have been exceedingly bad. . A 
blatant socialism, which means at one end a 
monotonous Utopia wherein everyone gives 
all that he has to everyone else, and at the 
other end chaos and anarchy, has obsessed the 
minds of thousands cursed with half education, 
pitying hearts, or ancestral predatory instincts. 
The result has been the hindrance of trade and the 
fostering of disputes between not only the man 
and the employer, but between man and man. We 
are all looking anxiously for the result of Sir 
Christopher Furness’s co-partnership scheme. The 
great obstacle in the way appears to us to be in the 
quarrelsomeness of the men. There is always a 
turbulent minority who have their own way and in 
the end rule the world—for the time being. 
Attempts at co-operative works have been made 
over and over again, but they have always failed, 
unless, as in the case of the South Metropolitan 
Gasworks, there is a masterful genius at the head 
who inspires confidence in himself and justifies his 
autocracy by success. In France the attempt to run 
mills on the co-operative system years ago failed 
because the hands denounced one another as idlers. 
Piecework was not permitted, and those who were 
industrious—they seem to have been in the minority 
—refused to divide equally with those who did 
little or nothing. In this country a co-operative 
cotton mill, established on a large scale, and with 
plenty of capital, had to be closed because of the 
perpetual strikes of one department against another, 
and against foremen. The new _ shipbuilding 
scheme has, however, valuable features which pre- 
vious attempts have lacked. The way to render 
strikes rare has yet to be discovered. Thé weak 
point in all schemes intended to attain this 
end is that they do not take sufficient account 
of human nature. It is by no means to be 
supposed that money is always at the root 
of trade disputes. If it were the unions would 
not waste thousands of pounds in quarrels about 
wages. The cost of a single strike may easily 
represent a sum which could not be repaid in ten 
years by the amount in dispute: and the hands 
know this very well. The fighting spirit is at the 
back of every strike, and that overcomes all sense 
of proportion and commercial prudence. The 
younger men—and women—seem to hold that a 
big fight is always worth the money. It is 
pleasant, however, to be able to add that we find 
evidence that the turbulent minority is not going 


to have its way just now without contradic- 
tion. There are indications of change of 


policy. There is much internal warfare going on 
in the unions, and the readiness with which the 
co-partnery idea has been entertained is, no doubt, 
an indication that labour begins to feel alarm, and 
that more correct views are being entertained 
concerning industrial policy. The success of the 
co-operative schemes introduced by Holyoake is 
often adduced as a strong argument in favour of 
co-partnership. But it must be remembered that 
such prosperous concerns as the Civil Service and 
Army and Navy Associations have nothing to do 
with manufacturing. They only buy and sejl—a 
difference which entirely alters all the conditions. 
No more instructive commercial lesson has been 
taught in recent years than the result of Mr. Lloyd 
George’s Patents Act. Denounced by the, Free 
Traders as a breaking away from the true principles 
of Cobden, its effects have been so admirable that 
even criticism has been silenced. The foreigner being 
compelled-to work his patents here, or else give 
them up for the free use of the Englishman, has 
adopted the former plan, and furnished employment 
to hunéreds of men who would otherwise have been 
without work. During December two foreign patents 
have been annulled under this Act by the Comp- 
troller-General of the Patent-office. In his decision, 
referring to the excuse that the patentee had done 
his best to get orders which would enable him to 
work his patents—which are for the manufacture of 
asbestos tiles—the Comptroller-General says, * It 
seems to me impossible to hold that a patentee can 
relieve himself from the duty of manufacturing in 
this country by the mere insertion at any time of 
a few advertisements, and the sending round to 
manufacturers of a few circulars to which no replies 
are received.”’ It is wise to add that the operation 
of the Act is not confined to foreigners. Patents 
owned by Britons, but only worked abroad, are 
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equally liable to revocation. There are now ‘eleven 
applications before the Comptroller for the revoca- 
tion of patents. 

Abroad, it daily becomes more evident that 
opportunities for commerce exist on an enormous 
scale. But commerce in the present day is abso- 
lutely dependent on the engineer for its successful 
prosecution. To say nothing of South Africa 
and South America, in China there is an enormous 
and extraordinarily wealthy country waiting deve- 
lopment—a country far more wealthy, particularly 
in the North, than is imagined by those who have 
not made themselves practically acquainted with 
the facts concerning a little known region. There 
has recently been developed a tendency to seek the 
aid of the European engineer, and given a powerful 
and enlightened Government—and that is more 
than possible—there will be a magnificent opening 
for trade. Who will get it? We certainly shall not 
unless we work for it. Capital is essential, but it 
will not be available if it finds its way instead into 
the businesses of our foreign competitors to enable 
them to regulate rivers, build harbours and docks, 
and construct railways—work which ought to be 
carried out by British engineers with British capital. 

The hope of the future lies in the maintenance of 
peace, and particularly of industrial peace, at home 
and abroad; and this can only be the result of a 
recognition of the rights of labour and of capital, 
and a thorough comprehension of the nature 
and effect of their interaction. The crying needs of 
the moment are a sense of proportion, less self 
assertion, and the diversion of wasted energy into 
remunerative channels. We have heard it said of 
a small borough council that if they talked less 
politics at their meetings the roads would be better 
and the streets cleaner. We have here a lesson 
which will bear very extended application. 


MECHANICAL ENGINEERING. 


The past year has not produced any noteworthy 
mechanical innovation on normal practice. Improve- 
ments have been effected probably in every class of 
machinery ; but they have been improvements in details, 
not new departures in principle. Indeed, it has become 
probable for scme time past that mechanical engineering 
has reached a limit—a boundary wall through which a 
door has yet to be discovered. All the world still seeks 
for economy in the production of power. The Diesel 
engine retains its position as the motor which uses 
least fuel. But the comparatively small demand for it 
goes to show that, after all, economy is measured by 
something else than fuel; and popularity must be attained 
by the possession of qualities the value of which cannot be 
measured directly in terms of money. But the intrinsic 
merit of the machine is gradually forcing it into pro- 
minence, and special works are being erected in this 
country for its manufacture. A Diesel engine printing a 
daily contemporary at “The White City” during the 
summer attracted a great deal of attention. 

As regards land steam engines, the Lentz engine is the 
most noteworthy novelty. Even here, however, the 
peculiarities are all in details, which are directed mainly 
to the simplification of the mechanism and a reduction in 
the cost of manufacture. The engine has already been 
fully described in our issue for July 10th, 1908, and 
December 4th. Among minor improvements may be 
named electrical governing. It can scarcely be said 
that it is new. It has been growing in favour, how- 
ever, and different modifications have been invented. 
The principle involved is the control of a throttle 
valve or of the expansion gear by a solenoid, through 
which a portion of the current generated by the 
engine is passed. The greater the current the further is 
the core drawn into the solenoid, and the later becomes 
the cut-off. There are various difficulties encountered in 
adjusting the means to the end, but these have so far 
been overcome, and the results have been so good, that a 
fairly general adoption of the system—in power-houses, 
at all events—is probable. 


Marine Engines. 

About the reciprocating marine engine there is abso- 
lutely nothing new to record. The manufacture 
of such engines has become as simple and mono- 
tonous as the weaving of calico. Attention has been 
concentrated on the turbine. The position. so far as 
marine-propulsion as a whole stands, has been made quite 
clear. The turbine, to be efficient, drives the propeller 
too’ fast for it to be efficient, except for speeds over 
18 knots. Either the turbine must be sacrificed to the 
propeller, or the propeller to the turbine. It has come to 
be fully understood that the economy of the turbine lies 
at the low-pressure end. In the reciprocating engine 
steam cannot, as a rule, be expanded much below 7 |b. 
absolute in the low-pressure cylinder. This cuts off a 
large section of the toe of the diagram. But the turbine 
can work down to 1}\b. absolute. The result is that, 
instead of exhausting direct from the low-pressure 
cylinder into the condenser, it is worth while to interpose 
a turbine and exhaust through it to a condenser fitted 
with special auxiliary air extractors. This turbine may 
be of fairly large diameter running at a reasonable speed. 
Three screws are then used to propel the ship. This 
system of propulsion has been for some time under 
discussion, and has at last been put to the test on a large 
scale. The first merchant steamer to be fitted is the 
Otaki, the property of the New Zealand Shipping 





Company, Limited, London. The vessel was built by 
Messrs. W. Denny Brothers, and engined by Messrs. 
Denny and Co., Limited. Dumbarton. The Otaki is 
fitted with two sets of reciprocating engines in the 
wings, driving twin-screws; between these two engines 
is interposed a low-pressure turbine of very large 
size, which drives a centre screw. The turbine revolves 
only in the ahead direction, and changé valves are fitted 
so that the steam may be either passed directly into the 
condenser or to the turbine. Hence in mancuvring the 
vessel becomes an ordinary twin-screw. The twin-screw 
engines are triple-expansion of the ordinary design, 
having cylinders of 24}in., 39in., and 58in., by 39in. stroke. 
The Otaki is virtually a sister ship to the Orari, which 
was built and delivered in 1906 to the same company. 
The boiler installation is precisely the same as in the 
Orari. The only alteration that was made by the 
builders was that the length was slightly increased to 
make up for the loss due to the three tunnels, as against 
two in the Orari, and the stern post was so arranged that 
the third screw could be fitted in an aperture. The 
dimensions of the Otaki are 464ft. by 60ft. by 34ft.— 
4ft. 6in. longer than the Orari. Otherwise the vessels are 
the same. The economical results seem to be very good. 
During the trial trip of the ship, which were made in 
November, the consumption of water for all purposes 
came out at 12.31b. per indicated horse-power per hour, 
a consumption probably the best ever attained at sea. 
The ship is far on her way to New Zealand. She 
left Teneriffe on the 4th of December. The results of the 
trial trip have, we understand, been confirmed so far. 
We may recall to our readers’ minds the fact that the 
torpedo destroyer Velox is fitted with reciprocating en- 
gines for cruising purposes, but there the similarity ends. 

The purpose of the combination we have just described 
is the attainment of the economy of fuel. It has not 
been adapted to get over the speed-efticiengy trouble. 
During the last year a radically different scheme has 
attracted a good deal of attention. It is to let the 
turbine run at that number of revolutions which best 
suits it, and the propeller at its best speed, the 
reconciliation of conflicting conditions being effected 
by the interposition of transmission gear of some kind. 
When the screw propeller was first introduced it 


was found that it would have to be run too fast for the | j 
| Great Western Railway Company, not dreaming that the 


slowly revolving steam engines of those days. Therefore 
gearing was introduced, the screw making two or three 
turns for each one of the crank shaft. Now we find the 
conditions reversed, and it has been proposed to drive the 
screw by spur gearing. The circumstances are more 
favourable than those just mentioned, because a pinion 
will drive a spur wheel with less loss of power, less fric- 
tion and vibra‘ion, than a spur wheel will drive a pinion. 
But electricity provides a better way out of the difficulty. 
The turbine drives a dynamo at one speed, and that drives 
motors at a much lower speed. All the arguments in 
favour of this plan were very ably set forth by Mr. W. P. 
Durtnall to the Institute of Marine Engineers on the 2nd 
of July, and dealt with in our impressions for July 24th 
and November 6th. 

Superheating enjoys a strictly qualified popularity. 
Used in moderation it promotes economy without draw- 
backs. Attempts to use very hot steam, however, have 
not been commercially successful. It would occupy far 
more space than we can spare to set forth the reasons 
why in any detail. Great benefit is obtained by drying 
the steam thoroughly in the superheater, and raising its 
temperature about 100 degrees in the valve chest above 
that normal to the pressure. With such steam, and a 
pressure of 160 lb., and clearances reduced to a minimum, 
an indicated horse-power may be had for a pound of good 
coal per hour, and this may be regarded asthe most that 
can be obtained from any commercial kind of steam 
engine whatever. 


Rolling Stock. 

Turning to railways, we fail jo find that anything very new 
in rolling stock has been introduced during the last year. 
The railway companies have wisely determined to call a 
halt, and to study retrenchmentinstead of expenditure. Not 
long since it appeared that there was going to be no limit 
to the speed and weight of trains ; and the demands made 
by traffic managers on the locomotive superintendent 
became out of bounds. In fact, the only limit seemed 
to be the strength of the bridges. Many companies have, 
indeed, reason to be grateful to the engineers who insisted 
on enormous factors of safety in the multitude of small 
bridges which exist all over the kingdom. A train can 
be wrecked by the breakage of a girder 10ft. long just as 
effectively as by one 200ft. long. We think it may be 
said that such locomotives as Mr. Churchward’s Great 
Bear represent a maximum limit of size and weight 
which will not now be overpassed. The combination of 
railway companies must tend to limit extravagance not 
only in the working but in the design and construction 
of passenger rolling stock. Take, for example, a 
fairly usual type of corridor coach. Its weight 
is 36 tons, and it is carried on two four-wheeled bogies. 
We find that the enormous weight is very largely due 
to the great length of the vehicle. The points of support 
are so far apart that a heavily trussed underframe is 
required to prevent sagging. To withstand collisions 
the frame is built up almost solid, and on top is placed a 
coach body rendered enormously heavy by the construc- 
tion of the seats and lavish decoration, which is quite 
needless. Then we have dining cars, very much heavier, 
carried on six-wheeled bogies at each end. We are 
indebted to the courtesy of Mr. Churchward for the 
following particulars of Great Western stock :— 


Length Length 
Heaviest types over over Weight 

of coach. mouldings. _ buffers. 
ft. in. ft. in. t £. a. 

4-wheel bogie dining car ... 70 0 ... 73 1 ... 37 0 

*6-wheel bogie dining car ... 70 0 ... 73 1 ... 39 0 0 
4-wheel bogie sleeping car 56 0 ... 59 4 ... 28 4 0 
*6-wheel bogie sleeping car 70 0 ... 73 1 ... 4210 0 
Passengercoach... ... ... 70 0 ... 73 1 33.15 0 





* Very few of these have been built. 








A complete change of policy is wanted, for economical 
reasons, in the construction of passenger rolling stock, 
and it is to be hoped that it will come under the new 
régume. 

As an example of the demands made daily on the 
modern locomotive, the following facts, for which we are 
indebted to the courtesy of Mr. George Hughes, chief 
mechanical engineer of the Lancashire and Yorkshire 
Railway, will be read with interest. The particulars of a 
few of the principal trains are as follow :— 


Length. Weight. 
ft. ‘ 2& @ 
8.10 a.m. Southport to Manchester 492 238 14 2 


2.10 p.m. Liverpool to Hull ... ... 535 ... 247 6 0 
5.10 p.m. Manchester to Blackpool 488 ... 24011 3 

The running of very heavy express trains on the 
Lancashire and Yorkshire Railway is not an easy matter, 
The gradients are severe in many parts of the line, and 
junctions are extremely frequent. It is good work, for 
example, to run the 2.10 p.m. Liverpool to Hull, with 
10 bogies on, in 40 minutes between Liverpool and Man- 
chester from start to stop, a distance of 36} miles. The 
8.10 a.m. Southport to Manchester with 9 or 10 coaches 
runs the 35 miles in 45 minutes, over gradients as severe 
as 1 in 96,1 in 112, and 1 in 116, and the 10.3 a.m. 
Bradford to Sheffield does the 39 miles in 73 minutes 
with eight bogie coaches, a load of 222 tons, over 
gradients of 1 in 50, 1 in 96, and 1 in 100. 


Automatic Couplers. 

It will be remembered that an attempt has been made 
to force automatic coupling on the railway companies. 
The attempt failed, in the first place, because no coupling 
has been devised which will satisfy the conditions ; and, 
secondly, that there is no money available to defray the 
cost, which must be estimated in millions. It has been 
conceded that good either-side wagon brakes would be 
useful in that they would reduce the risk of life and limb 
among shunters. The pursuit of this kind of brake 
began several years ago. Various plans were tried, and 
as far back as 1902 a Railway Clearing-house Committee 
appointed by the Board of Trade passed a brake devised 
by the Great Western authorities as complying with the 
conditions, which were that the brakes must admit of 
being released as well as applied from either side. The 


Board would go back on its wish to have such a brake, 
commenced to fit this brake to new wagons, and has con- 
tinued to do so up to the present. The Board of Trade 
now promulgate an order that the antiquated form of 
lever brake shall be fitted to both sides of all wagons! 
Not satisfied with this, they go further, and order all 
brakes which are capable of being released as well as 
applied from either side to be removed! The case of the 
Great Western, having come before an arbitrator, he 
decided in favour of the company, which is allowed to 
retain the two side brakes it has fitted. 


Locomotives. 

The most recent additions to the locomotive stock of 
this country have been engines of the 4—6, or, in some 
cases, 4-6-2 type. It may be taken as settled that on 
the average one pair of drivers can keep time with 
120 tons behind the tender under all conditions, one pair 
of coupled drivers is good for 240 tons, and three pairs 
for 360 tons. Whether there is boiler and cylinder power 
enough to use the adhesion is another matter. It is well 
to bear in mind, however, that on level stretches of line— 
such as abound, for example, on the Great Western—the 
single engine is quite competent to hau! 240 tons behind the 
tender at maximum speeds. The number of six-coupled 
express engines in this country is still, however, small, 
and it seems to be quite possible that the type will 
not be perpetuated. 

The motor coach and the “halt” or the little road- 
side stopping place grow in favour. It is an interesting 
fact, however, that for some reason not very easy of 
explanation the demand for accommodation in motor 
coaches has increased so much that single coaches often no 
longer suffice, and they are constantly run with trailers. 
On the Great Western, indeed, a curious system has been 
adopted. A little tank engine is placed between two 
carriages. By a system of rods it can be stopped and 
started from a driver's compartment at each end of the 
train. The engine only carries a fireman. This planseems 
to answer very well. 

Compounding and superheating are both receiving a 
fair trial in Englard. As to the first, we hear nothing but 
good things of Mr. Deeley’s Midland engine, which is 
much liked by drivers and firemen on the Leeds to 
London long run express work. The engine steams well 
and gives little or no trouble—excellent testimony to 
itseconomy. Indeed, their working as regards coal con- 
sumption, freedom of running, and hauling capacity have 
been such—Mr. Deeley holds—as to warrant his adding 
to their number for this service. At the present time he 
has nearly completed an order for an additional 10, which 
will bring the total number of compounds on the Midland 
line up to 45. The boilers are pressed to 220lb. per 
square inch, and, as we have said, are easily fired, 
although the fire-box is 9ft. long, and the engines steam 
very freely. The simple engine No. 999, described in our 
issue of July 5th, 1907, page 18, has proved an excellent 
engine. The boiler is the same as those used for the 
compounds, but works at the pressure of 200lb. per 
square inch. Like the compounds this engine steams 
very freely, and although the driving wheels are 6in. less 
in diameter than those of the compounds, the locomotive, 
owing to the position of the piston valves at the extreme 
ends of the cylinders, keeps splendid time with very 
heavy trains on the fast expresses from Manchester to 
London. This engine has no excentrics, and even 
though ic has been used for experimental work to a large 
extent, it has done an excellent mileage on the express 
trains. 

Although Mr. Deeley tells us that he is well satisfied 





* The timings for this train include several stops. 
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with the working of this simple engine, and is building 
nine more to complete the ten, the compounds have 
proved so economical in fuel and satisfactory in other 
respects that the number will be increased in future. 
The Midland compound is, in certain respects, superior to 
other compound locomotives. We shall probably have 
more to say about it in an early impression. 

The Schmidt superheater is being tested on a consider- 
able scale. The Lancashire and Yorkshire Railway has 
two standard six-wheeled coupled goods engines fitted 
with the Schmidt superheater. They have run about 
40,000 miles each, with resuits sufficiently gratifying to 
warrant Mr. Hughes in going on with twenty-five more, 
viz., converting five of Mr. Aspinall’s 4—4—0, and build- 
ing twenty new standard six-wheeled coupled goods. 
Two of the passenger engines have just gone into traflic, 
and the remaining three go early in the new year. The 
twenty goods will be built also in the new year, and get 
into traffic about the middle of the year. One of the 
passenger engines just sent into traffic has ordinary slide 
valves, with special precautions to enable the oil to get 
between the faces. The coal economy is found to be 
23 per cent., and subsequently the hauling capacity to be 
10 per cent greater, consequently the rating of these 
engines has been increased 10 per cent., and they are 
doing this extra work on the same fuel consumption as 
the ordinary engines of thisclass. Engines with capacity 
for doing work must be had, and coal consumption 
becomes a secondary consideration, of course, within com- 
mercial limitations. Rather a superior oil is used for the 
valves and pistons, injected by a force-feed lubricator. 
The wear and tear is encouragingly small; the tempera- 
ture of the steam is 600 to 650 deg. Fah. as it leaves the 
superheater, the superheat being 200 deg. to 250 deg. 

On the London, Brighton and South Coast Railway 
Mr. Marsh has introduced a special type of tank 
engine of exceptional power, which we illustrate in 
a supplement and describe elsewhere. Two of these 
engines have been fitted with Schmidt superheaters 
for experimental purposes; the results so far seem 
satisfactory. Mr. Marsh in a manner pits the superheater 
working at 150 lb. against the compound engine working 
at 220lb. It is well known that boiler difficulties handicap 
the high pressures, and this is peculiarly true of engines 
using the chalk waters, which are alone available on the 
Brighton line. The extra cost of a superheater for a new 
engine is, including royalties, now only £120; and even if 
the superheater wears out quickly, which does not appear 
to be the case, the longer life of the fire-box would more 
than pay for it. The extra weight of the superheater used 
by Mr. Marsh is about 29 cwt. The experiments thus 
being carried out in compounding and superheating can- 
not fail to give valuable information, and will be watched 
with interest. Our readers will find in our last impres- 
sion an exhaustive article on the relative merits of com- 
pound and superheater engines, which is full of informa- 
tion not before published. Six of the most notable loco- 
motives of the year will be found illustrated in one of 
to-day’s supplements. 


Internal Combustion Engines. 


It is not infrequently said that the inventive manufac- 
turer has his opportunity when trade is bad. It is then 
that he can enter upon experiments which he has not 
time to perform when business is flourishing, and it is 
then that he can overhaul and modify designs that cannot 
be touched as long as the full capacity of the works is 
reached by the demand. The observation is sounder in 
theory than in fact. Advantage, no doubt, is taken of 
slack times to make many minor changes and improve- 
ments, but no great events take place in a year of bad 
trade, for the very simple reason that the money for them 
is lacking, and employers are not prepared to take up 
new ideas. The seeds of future developments are, no 
doubt, often sown in lean years, but they donot germinate 
until more clement times come. We cannot feel any 
surprise then that the reports on all hands from gas 
engine builders are that few new developments have been 
made. There is, however, no despondency about the 
trade ; the gas engine is very steadily making its way, 


and year by year larger and larger engines are 
put to work successfully. The engines driven by 


gas from the blast furnaces or coke ovens is now to be 
regarded as the rule rather than the exception in iron- 
works, and it is safe to assert that the days of the steam 
blowing engine are numbered. Furthermore, the spread 
of electricity in ironworks has led directly to the intro- 
duction of the central power station, and the improve- 
ments in the governing of gas engines has brought about 
their use for driving generators. These two facts react- 
ing upon each other have made the use of blast-furnace 
gas engines for power purposes also quite sound practice, 
which is likely to spread greatly as opportunity arises. 
So far there does not exist, we believe, a direct gas-driven 
rolling mill, and the impossibility of reversing big gas 
engines renders the probability of a large mill ever being 
made slight, but there is no reason why small not- 
reversing mills should not be made. However, the 
inventions of ingenious systems of electric driving like 
the Ilgner set started in the summer at Dorman and 
I.ong’s works, and described in our issues of September 
25th and October 2nd, fall into line better with 
the general idea of a central power station, and are 
likely enough to stand in the way of developments 
in this direction. On the other hand, gas engines 
are being built for driving high-pressure pumps, and 
where they can be kept running constantly there is no 
reason why they should not do such work well, but where 
frequent starting and stopping are demanded it must be 
admitted that they are still unsuitable. Here again, too, 
the electrician is doing wonders, motors now being built 
which will run at any speed between zero and their maxi- 
mum with perfect regularity. 

A few notes as to the actual work done by a few firms 
during the past year will perhaps indicate better than 
anything else the line that development is taking. We 
may note first what has been done in the way of large 





engines in this country. Two engines of 1000 brake horse- 
power each have been built by William Beardmore and 
Co., Limited, one for Parkhead and the other for Mossend 
Steel Works. The latter embraces several new features 
evolved from experiments carried out in 1907. The 
engine is of the Oechelhauser type, and in the usual 
arrangement the gas and air pump are placed tandem to 
the working cylinder and on the same piston-rod. In the 
new design the pump is placed beside the power cylinder 
and is driven by double helical gearing from the main 
crank shaft. By this means not only is a very much more 
compact engine produced, but the effects of inertia are 
greatly reduced. The design also makes for a better 
arrangement of receiver and pumps, which results in less 
work being expended in pumping, and affords facilities 
for getting the best explosive mixture. The results, we 
are told, are distinctly satisfactory. 

An interesting development of the large gas engine is 
its application to textile mills work, to which Mather and 
Platt, Limited, have given much attention. They build 
a simplified form of the Koerting engine, and showed a 
fine example of such an engine developing 1000 horse- 
power at the Franco-British Exhibition. These engines, 
the makers inform us, have been driven successfully 
by the gas from copper blast furnaces. The Premier 
Gas Engine Company, which also makes engines of 
the largest size, built a blowing engine for the works 
of Sir Alfred Hickman, Limited, which delivers 40,000 
cubic feet of free air per minute at about 80 revo- 
lutions per minute. The engine is of the quarter- 
crank type, and has two pairs of horizontal tandem 
cylinders with two vertical blowing tubs. Crossley 
Brothers, Limited, have also built a number of two- 
cylinder horizontal engines, and have continued to develop 
their vertical inverted engine. The vertical design, 
indeed, appears to be making good progress in the 
smaller sizes, and the Campbell Gas Engine Company, 
one of the earliest advocates of the type, has done good 
work with it. An interesting modification has been brought 
out by D. Stewart and Co. (1902), Limited, which aims 
at reducing the weight and cost per horse-power. Six 
cylinders are used arranged in pairs vee-wise and 
working on three cranks. The design is compact and 
the engines simple, whilst retaining the firm’s definite 
ejector scavenge, by which the high velocity of the 
newly-opened exhaust induces a vacuum in the cylinder 
whose exhaust is just finished, and which is thereby 
flushed out with air. This design is being worked out 
as a reversing engine for marine work. In this con- 
nection we may recall that the old gun-boat Rattler, 
fitted with non-reversing engines by Beardmore’s, made 
some runs with encouraging results. 

Amongst other makers of large engines we must men- 
tion the Lilleshall Company, which has built the first two 
Nurnberg engines in England. They are for the Barrow 
Hematite Iron and Steel Company. These engines deve- 
lop 1100 brake horse-power each, and compress 26,000 
cubic feet of air per minute to 8 lb. pressure. Richard- 
sons, Westgarth and Co., Limited, have turned out eight 
engines of a collective horse-power of 9500, amongst 
them being one of 1750 horse-power driving a dynamo. 
The National Gas Engine Company is also working at 
large engines, and has designed a four-cylinder engine of 
700 horse-power suitable for blast furnace or other gases. 
The plant consists of two duplex engines side by side 
with a large fly-wheel between them. Each cylinder 
being wholly independent of the others, any one may be 
cut out entirely, keeping the others up to their full power, 
and so ensuring efficiency. Besides theic T-type engine, 
which is now built up to 440 brake horse-power, Tangyes, 
Limited, inform us that they have continued to develop 
their market for suction gas engines. Quite a number of 
producers have been sent to the East to work with 
charcoal, and a special dust collector has been designed 
to meet one of the great difficulties presented by that 
fuel. The feature of this collector is that the bottom 
portion can be shut up by a valve which during ordinary 
work remains open, allowing the dust to fall into a 
bottom box, from which it is removed periodically after 
first closing the valve. In this way the dust is removed 
without stopping the producer. We might also mention 
here that Fielding and Platt, Limited, have sent a 240 
horse-power suction plant to Calcutta, which is working 
with very satisfactory results on foundry coke. 

There have been no remarkable developments of the 
oil engine, the opening of Mirrlees, Bickerton and Day’s 
works at Manchester, for the building of Diesel engines, 
being the most notable. 

Motor Cars. 

The motor car industry during the past year has been 
“under a cloud.” Over-capitalisation and excessive pro- 
duction have had much the same result on the motor 
trade as they exercised on the cycle industry a 
decade or more ago. From an engineering point of view 
not much of importance has happened, with the exception 
of the introduction of a new type of petrol engine by the 
Daimler Company. As most of our readers are aware, 
the usual poppet valves and gear have in this engine 
given way to two sliding sleeves provided with inlet and 
exhaust ports. The sleeves are caused to move up and 
down between the piston and the cylinder walls by a lay 
shaft which is driven from the crank shaft by chain 
gearing, the rotary movement of the lay shaft being 
converted into a sliding movement of the sleeves by 
excentrics. There has been a remarkable diversity of 
opinion amongst motor engineers regarding the value of 
this design. The engineruns silently and well even at slow 
speeds, but whether it will prove successful as regards 
wearing qualities and freedom from trouble remains for 
time to decide. If no other feature in motor car con- 
struction stands out quite so prominently as this new engine, 
the ingenuity of designers has left its mark on the minor 
details of the car. A year or two ago it appeared to the 
users of mechanical vehicles as if the designers had 
endeavoured to show their ingenuity either by intro- 
ducing a superabundance of complex parts or by arrang- 
ing the most important items, so that when once 





assembled nobody could obtain access to them who was 
not something of an acrobat. The tendency of to-day is 
to remedy these defects. For instance, for the circula- 
tion of the cooling water pumps are rapidly being dis- 
placed, and by making the flow and return pipes of 
ample proportions the water is found to circulate quite 
well on the thermo-syphon principle. Lubrication of the 
working parts, such as big ends and crank shaft bearings, 
has been much improved, but still further improvement 
is possible to enable the driver to observe what is 
actually taking place in the crank chamber, for forced 
lubrication systems are liable to get out of order, and 
when they do fail the trouble encountered is likely to be 
more serious than it was with the old splash systems. 
The tendency of recent years to build cars of greater and 
quite unnecessarily high power seems at last to have 
come to its inevitable end. 

As regards the commercial motor car, beyond a ten- 
dency to profit by the exhaustive tests carried out in the 
autumn of 1907, no marked improvements are to be 
recorded. Although the builders of heavy vehicles have 
been by no means overwhelmed with orders, yet a field 
undoubtedly exists for the employment of these useful 
machines, which is certain to become larger. The builders 
of motor omnibuses have passed through a trying period 
owing to many causes, some of which have nothing to do 
with the engineer. The electric omnibus, if time proves 
it to be commercially successful, seems so far the nearest 
approach to the ideal of this means of locomotion. 


The Power of Cars. 


Amongst the builders of petrol vehicles some dissatis- 
faction exists with regard to the simple formula which 
was devised in 1906 by the Royal Automobile Club for 
enabling persons interested to obtain an approximate idea 
of the power of an engine without becoming involved in 
difficult mathematical calculations. For this purpose the 
linear velocity of the piston was taken as a constant. 
As a basis for the rating formula the area of the piston 
was taken, which is proportional to the square of 
its diameter. The formula thus resolved itself into 
n X D* + a, where n is the number of cylinders, D the 
diameter of the piston, and 2 a constant. It was considered 
that a constant 2.5 gave a result about midway between 
the maximum and minimum limits which may be 
expected from average engines, and the rating formula 
thus became D*n + 2.5. The Royal Automobile Club 
made use of this formula as a basis for rating cars 
entered in competitions, with the result that the 
designers of engines found little difficulty in taking 
advantage of it by increasing the piston speeds, using 
higher compression, &c. A Committee of the Society of 
Motor Manufacturers and Traders have been sitting on 
the subject, and have recently published a report on the 
formule proposed, and a Commission, comprising the 
names of several well-known men, is now endeavouring 
to frame a new and scientifically accurate rating formula 
which shall embrace the necessary features. It will 
probably be found necessary to assume a very much higher 
piston speed than hitherto, for it has recently been 
demonstrated that a 6 horse-power engine (R.A.C. rating) 
in a speed test on a track developed about 15 horse-power, 
the energy absorbed by the car in air resistance alone 
being over 6 horse-power. 


Machine Tool and Textile Machinery. 


The machine tool industry of Lancashire and York 
shire has passed through a period of slackness which has 
become more and more acute. The extension of the 
manufacture of large steam turbines has, however, found 
a certain amount of work for the builders of large lathes, 
planing machines, &c., but the makers of lighter tools 
have suffered in sympathy with the depression in the 
motor car and electrical trades. Firms requiring to 
replenish their machine tools will probably never have a 
more favourable opportunity to do so than the present. 

The position of the makers of textile machinery has 
undergone a great change for the worse. At the beginning 
of last year this important branch of engineering in 
Lancashire was fairly well employed, but with the prevail- 
ing depression in the cotton trade there is not only a 
dearth of new orders, but makers claim that the ruling 
prices do no more than pay the cost of production. 





MECHANICAL PLIGHT. 


Among the developments taking place during the past 
year probably the most noteworthy are those concerning 
the art of mechanical flight. A twelvemonth ago the 
possibility of obtaining practical results with a machine 
which could rise in the air and be propelled and steered at 
the will of the pilot was entertained by only a few enthusi- 
asts who had followed up the experiments with gliding 
machines and found their predictions partially verified by 
the short flights of Santos Dumont in October, 1906, and 
by Farman in October, 1907. Between these dates 
nothing very convincing had been done, if we except the 
reported flights of Wilbur and Orville Wright, which were 
generally discredited on this side of the Atlantic. 

Since Henry Farman began to carry out his systematic 
experiments with a Voisin type of aéroplane—see sup- 
plement—the art of flying has made such rapid progress 
that it is now universally regarded as having a great 
future, and is even seriously occupying the attention of 
Governments. So much has been done during the past 
twelvemonth that the practical character of the aéro- 
plane can no longer be in doubt. As the year opened 
Henry Farman made a first long-distance flight in 
Europe when he covered a kilometre on January 13th, 
and five weeks later he doubled this distance, which was 
again doubled by Delagrange, who covered nearly four 
kilometres. It then became evident that, apart from the 
necessary skill in handling the machine, the great factor 
was the engine, which became singularly unreliable when 
subjected to various inclinations, and as the propellers 
were inefficient it was impossible to carry a load repre- 
sented by a water tank of sufficient capacity to keep the 
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engine cool for any considerable time. Attention was 
therefore centred in these improvements, with the result 
that the distances flown by aeroplanes continued to 
increase, and at the end of May Farman demonstrated 
the capabilities of the machine by taking a passenger on 
board. During the next three months it can hardly be 
said that any progress was made in the machines them- 
selves, both Farman and Delagrange contenting them- 
selves with demonstrations and competing for prizes, and 
in July Farman succeeded in flying 12 miles in 20 minutes. 
It is worthy of note that in all the different performances 
the aeroplanes have flown at an average speed of approxi- 
mately 37 miles an hour. 


Record Flights. 

Meanwhile a syndicate had been formed in France, 
with M. Lazare Weiller at its head, to purchase the 
French patents in the Wright aeroplane, subject to its 
fulfilling certain conditions, and for this purpose Wilbur 
Wright went to France with his machine, and took up 
his headquarters at Le Mans, which was for the time 
being a world-wide centre of interest. The somewhat 
crude construction of the machine did not predispose 
the French critics in its favour, nor did the enigmatic 
attitude of Wilbur Wright tend to arouse public sym- 
pathy, but as soon as the aeroplane started its series of 
flights the critics admitted that the Wright machine was 
in advance of the French aeroplanes, and the public were 
strongly impressed by the ease with which the machine 
was kept under control. Wilbur Wright showed that 
under ordinary weather conditions, that is to say, with 
the wind not exceeding a fair breeze, there was no reason 
why he should not fly two or three hours at a stretch, 
and having on several occasions fown more than thirty 
miles, his patents were purchased by the French syndi- 
cate, and since then Wilbur Wright has been engaged in 
training pilots for the aeroplanes now under construction. 
This striking success of the American principle of aero- 
plane construction has stimulated the French to further 
efforts, and at the end of September Farman made the 
first cross-country flight by going from Chalons to 
Rheims, a distance of twenty-six miles, in 43 min. In an 
attempt to win the Michelin Cup, which is to be awarded to 
the experimenter flying the longest distance before the 
end of the year, Wilbur Wright covered officially close 
upon sixty-two miles at Le Mans on December 18th, 
although it is estimated that the actual distance flown 
was not far short of 100 miles. As Henry Farman was 
completing his new machine with heavier engine and 
large slow running propeller—thus adopting some of the 
features of the Wright machine—it was expected that he 
would finish the year with a still more sensational per- 
formance. 


The Monoplan. 

It is certain that the art of mechanical flight would have 
made far less progress during the year had it not been for 
the influence of the Wright machine. Wilbur Wright in- 
troduced new principles which were entirely at variance 
with those adopted by the French experimenters, and 
while his simple and clever device of bending the ends of 
the planes to preserve stability can hardly be copied by 
the French, who have to rely mainly upon a rear cellular 
plane, he has shown them that robust and fairly heavy 
engines can be used instead of light motors, in which 
reliability is sacrificed in an effort to reduce weight. It 
is now generally recognised that within certain limits 
weight is a determining factor in the stability of aero- 
planes. It is this which makes it so promising as an in- 
strument of transport. The success of the Wright and 
Voisin types of aeroplanes, the latter being used by 
Farman, Delagrange, and others, has so entirely over- 
shadowed the monoplan that it is now regarded simply as 
a curiosity. Nevertheless, the old idea that the mono- 
plan is the only type of machine capable of flying at high 
speeds is still making it attractive to ascore of inventors 
who have brought out many weird designs, of which 
only four or five have succeeded in rising from the ground. 
The only two which have accomplished any noteworthy per- 
formances are the Blériotand Estiault-Pelterie—see supple- 
ment—the latter having flown a couple of miles at a very 
high speed, but the flights of the monoplan, as developed up 
to present, are due as much to luck as to merit, while 
its descents are generally detrimental to the machine. 
Flights can only be carried out at long intervals, owing 
to the time occupied in repairs. The fatal lack of the 
monoplan is stability. In the present state of the art 
it cannot safely be said that this type will not even- 
tually be developed into a special class of machine 
capable of flying at very high speeds, but all expert 
opinion is in favour of the apparatus with two or more 
planes. Even M. Blériot is apparently so far dissatisfied 
with the results obtained with his monoplan that he is 
having a new ‘machine constructed with two planes. 
Efforts are now being made to increase the area of the 
planes as much as possible by superposing them, and 
Henry Farman has recently added a third plane to his 
machine, apparently with satisfactory results. 


Prizes and Competitions. 

The practical character of the aeroplane having been 
demonstrated, a great national movement was created in 
France in favour of mechanical flight, when the Ligue 
Aerienne was formed with the idea of accomplishing for 
tne new art what the Maritime League has done for the 
marine in Germany. Upon the initiative of the well- 
known scientist, M. René Quinton, the Ligue Aerienne 
was to become a vast popular association which would 
encourage aerial navigation in all its different forms. 
Until thenthe Aero Club, the oldest institution of its kind, 
was the only body which devoted itself to the encourage- 
ment of the new art, but recently the Automobile Club de 
France has taken mechanical flight under its wing, with 
the result that a great deal of friction has existed between 
the two clubs. Meanwhile, prizes have been offered by 


clubs, associations, municipalities, journals, and private 
donors, of which the total amount cannot be far short of 


£100,000, and the Chamber of Deputies has voted funds 
for a prize of which the conditions have not yet been 
made known. 


principal engineering unions became involved in a dis- 
pute with their employers. On the Tyne and the Wear 


The International Sporting Club of | all the great yards were affected, and at one time it was 


Monaco will hold a first meeting of aeroplanes in the | thought possible that the dispute might spread to the Clyde 


spring, when flights against time will be carried out for 


}and Belfast. 


Thousands of men were thrown out of 


two months, the prizes being awarded to the pilots who | work, and since many of them were drawing in strike pay 
fly their machines in the fastest times from the break- |more than they could have earned in the shipyards 


water at Monaco to Cap St. Martin and back. 
machine will be allowed to make several trials. If this 
meeting is a success it will he followed by the organisa- 
tion of similar competitions all over the country, and the 
coming year will see a remarkable activity in experi- 
mental work. That the work is not all regarded by our 
French neighbours as experimental is seen in the fact 
that the construction of aeroplanes has actually become 
an industry, and that a Commission has been formed to 
train pilots to take charge of the machines being built. 
By training men France is rapidly increasing her lead 
in the art of mechanical flight, and she appears likely 
to have a strong battalion of machines in expert hands 
before her neighbours have succeeded in mastering the 
principles of flying. 


The Past and the Future. 

Having taken the lead in mechanical flight, our French 
neighbours lay claim to being the inventors of the flying 
machine, the first having been constructed in 1890 by 
M. Ader, the well known electrical engineer, and for 
about seven years he worked secretly on his machine 
with folding wings like those of a bat. Government pro- 
vided funds for constructing the machine, which was 
finally tested in 1897 in the presence of a military Com- 
Propelled by a two-cylinder steam engine, it 


mission. 
had to fly in a circle, and after running about 250 


yards the “ Avion”’ left the track and flew off at a tangent 
for 300 yards, when it turned over and wasdamaged. As 
the test was not considered satisfactory, the Government 
subsidies were withdrawn, and M. Ader was unable to 
continue his experiments. The Avion has since remained 
in the Conservatoire des Arts and Métiers, and is now 
being exhibited at the Grand Palais. 

While our French friends are devoting themselves with 
characteristic energy to the practical development of the 
aeroplane, it does not follow that the problem is anywhere 
near complete solution. It is true that the performances 
already accomplished are remarkable enough, but they 
have shown the aeroplane to possess limitations which 
may be overcome either by improved design or by the 
skill of pilots, when the machine may safely venture out 
in all weathers. As the principles are now clearly 
understood, progress may be more rapid, but it is quite 
possible that, with an increase in knowledge and 
experience, other principles may be introduced which will 
result in the creation of an entirely new type of machine. 
It is known, for instance, that a machine can be made to 
fly without engines, by simply utilising the motive power 
provided by air currents, but this implies the possession 
of anew faculty, which it is to be feared will never be 
acquired by the human pilot. 

As to the effects of the new art, they are far reaching. 
The military aspect of the question need not be discussed 
here, but reference may be made to the singular change 
it has wrought in one particular branch of industry. The 
belief which is prevalent on the other side of the 
Channel, that the automobile industry is being adversely 
affected by the public interest being taken in aeroplanes, 
cannot be accepted seriously, but it is certain that motor 
manufacturers are looking with hopefulness to the new 
branch of business opened up by the construction of 
aeroplanes. Nearly all of them are building special 
engines for flying machines, of which the weight is 
only a little more than 2]b. per horse-power. The 
aeroplane is offering a special incentive to the construc- 
tion of air-cooled engines, and owing to the more exacting 
conditions required by the flying machine, it is likely to 
stimulate further progress in engine design than has been 
done by the motor car. That the automobile industry in 
France is being overshadowed to a certain extent by the 
flying machine is seen in the supersession of motor races 
by aeroplane contests, and in the fact that the motor 
shows are arousing far less interest than the exhibition of 
aeroplanes, which are to be the principal feature of the 
show being held in the Grand Palais, in Paris. 


Air Ships. 

If the aeroplane is looked forward to as a thing of parti- 
cular promise, a good deal of practical work is being done 
upon the motor balloon, and both in France and Germany a 
certain number of them are being constructed for military 
purposes. Each of these countries has its distinct type, 
the rigid balloon of the Zeppelin type having been adopted 
in Germany, where naval stations for these airships are 
to be created at Wilhelmshafen and Kiel, while in France 
a smaller and lighter type of balloon, with a rubber fabric 
kept inflated by small air balloons inside, is the only one 
which is meeting with any favour. Like the aeroplane, 
the utility of the motor balloon is limited by the impos- 
sibility of navigating in anything like rough weather, and 
while the progress being made by both is interesting, it 
is obviously prudent to await further developments before 
prophesying that they will become anything more than 
fair-weather machines. 


LABOUR AND INDUSTRIES. 


The Strikes. 

The whole of the year 1908 was disfigured by industrial 
unrest. Before the first month was out trouble began in 
the shipyards of the North-East Coast. [Faced with the 
gloomiest prospects for the months before them, the em- 
ployers decided upon a reduction of 1s. 6d. per week on 
day wages and 5 per cent. on piece-work rates. A few 
unions agreed at once, many others held out, and a 
struggle which did not come to an end for many months 





began. Hardly had the strike and lock-out in the ship- 
yards been declared than, for the same reason, the three 





Each | almost depleted of work, they showed little inclination to 


return. On their side the employers made genuine efforts 
to put an end to the dispute, or mitigate its evils, though 
in many cases they would have found it anything but 
easy to provide work; but the men refused all offers of 
conciliation, repudiated their own ofticials, and showed 
in the case of the engineers such a lack of respect for the 
services of Mr. Barnes, the secretary of the Amalgamated 
Society, that he resigned his appointment. In April a 
further extension of the trouble took place, the employers 


| posting many lock-out notices, which they had with- 


held as long as possible. Barrow, Hull, and several 
Scotch shipbuilding centres were involved, and it was 
estimated that something like 70,000 men were out 
of work. But just when things were at their worst 
the Board of Trade succeeded in inducing the shipyard 
unions to take a national ballot, with the result that the 
employers’ terms were, by a narrow majority, accepted. 
The engineers, however, still remained recalcitrant, and 
ominous grumblings on the North-Eastern Railway, 
instigated by a rebellious section of the railway unions, 
gave further cause for uneasiness. Fortunately, a general 
ballot resulted in a majority opposed to the opinions of 
the turbulent party, and peace was restored. But for 
many more weeks the engineers refused all attempts at 
conciliation, and not till September 18th, seven months 
after the strike had begun, did they finally give way. 
The unions had gained little or nothing by the struggle, 
and they had lost, besides a large reserve fund, 
their wages, and the respect in which they were held 
by the broader-minded employers. The only redeeming 
feature of the whole thing was that the officials of the 
unions did their best in their conferences with representa- 
tives of the masters to bring the struggle to an end. 


Co-Partnership. 

As a result in a measure of these strikes, but more largely 
of the petty sectional disputes which are so common an 
occurrence in northern shipyards, Sir Christopher 
Furness determined upon a bold experiment. He called 
the unions together, and offered them two things—either 
that they should take over the Middleton and Harbour 
yards themselves, or that they should agree to a scheme 
of co-partnership which he had drawn up. To the 
surprise of a great many people, and to the annoyance of 
some of the more precise trade-unionists, the second offer 
was accepted on trial for one year,and in due course 
every workman with Furness, Withy and Co., Limited, 
will become a shareholder in the firm. The scheme is 
hedged in with several carefully devised restrictions, and 
the machinery for working it has been thought out with 
great acumen. The experiment, which is similar in many 
respects to that devised by the late Sir George Livesey, 
is being watched with lively interest. If it succeeds, an 
attempt will certainly be made to extend the plan -to 
other yards and works. 

As a further effort to improve the condition in the 
marine engine trade, an extensive scheme for the amal- 
gamation of firms on the North-East Coast has been 
vroposed, and seems not unlikely to be adopted. Sir 
Christopher Furness explained the broad features of the 
plan to the shareholders of Richardsons, Westgarth and 
Co., Limited, a few days ago, and spoke strongly in its 
favour. The bulk of his speech will be found in another 
place in this issue. 


Railway Conciliation Boards. 

Another labour event of considerable moment is the 
election of the servants’ representatives to the railway 
conciliation boards. The election began early in the 
year, and we believe some of the Jesser fry have still to 
be gathered in. But there is no doubt about the result. 
The trade unionists have succeeded in returning an over- 
whelming majority of their nominees, and the Amalga- 
mated Society has been pre-eminently successful. On 
every board in the kingdom the unionists will be able to 
earry their opinion by weight of number. The boards 
began their work in September, and so far no disturbance 
has occurred, but a dread is felt in some quarters that at 
any moment an impasse may be reached, and a struggle 
between the companies and the men precipitated. 


Other Events. 

One other event of prime importance to labour stands 
to the credit of the year just closed. In November the 
Court of Appeal heard a case brought by a Mr. Osborne 
against the Amalgamated Society of Railway Servants. 
Mr. Osborne protested against a compulsory levy made 
by the union for the payment of a labour member in the 
House of Commons. The Court decided in his favour, 
and unless the case is taken higher and reversed, the law 
will remain that no trade union can enforce its 
members to pay anything towards the support of a par- 
liamentary representative. 

Amongst industrial affairs of a less turbulent kind we 
must put on record the beginnings of the new patent law. 
There is now no doubt whatever that the compulsory 
working clause is going to be enforced, and that it is 
going to work for the good of the country. The first con 
clusion is proved by the decision of the Comptroller in an 
appeal for the revocation of two patents recently brought 
before him. The patentee used all the arguments he 
could to protect his invention, even urging that since the 
appellant was an interested party, the appeal should fail ; 
but all to no purpose, the Comptroller revoked the patents 
even without giving—as was in his power—any extension 
of the period of grace. That the law will lead to new 
industries being established cannot be doubted, already 
many licences have been sold to British manufacturers, 





and sixteen or seventeen new factories are actually to be 
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built to carry on industries—in several cases dyes—which 
have hitherto been prohibited in this country by an illogical 
law. 

We cannot conclude this section without seizing the 
opportunity to protest again against the absurd census of 
production for which the schedules have now been issued 
to many trades. These schedules seek for information 
which in many cases it would be impossible to give, in 
some undesirable, and in others very costly. The Board 
of Trade is without any means of confirming the accuracy 
of the returns, and, in view of the trouble that their 
preparation will involve, we have little doubt that any- 
thing like precision is impossible. No safe deductions 
can possibly be drawn from the returns, and they will be a 
source of irritation and expense. We trust the experi- 
ment may not be repeated. 

Another important event which must be put to the 
credit of the year was the establishment by the Board of 
Trade of a permanent court of arbitration for the settle 
ment of labour disputes. The court will consist of three 
or five persons drawn from three panels, members of 
which have already been appointed. The first panel, 
from which chairmen will be drawn, is composed of 
“persons of eminence and impartiality;’’ the second 
employers, but impartial with regard to the particular 
dispute ; the third workmen and trades unionists simi- 
larly situated. Finally, at the very end of the year 
there appeared the report by the Treasury Committee 
appointed to inquire into the operation of the fair wages 
clause in Government contracts. It contains nothing of 
a remarkable character, and concludes that no wide- 
spread defects in the working of the clause exist. 


RAILWAYS AND TRAMWAYS. 


E.xcept in Canada, West Africa, and parts of Australasia, 
railway and tramway construction has not been much in 
evidence during 1908, the monetary crisis early in the 
year in the United States, and commercial depression in 
South Africa, usually scenes of vigorous life in this 


respect, having had serious effect on progress. Generally, 
as regards materials and methods in this class of work, 
attention has been drawn to the application of ferro- 


concrete to sleepers, more especially in view of timber 
scarcity in America, and to improvement in that country 
in the manufacture of steel rails, owing to the frequent 
breakages of late, though these are said not to be so much 
attributable to the ditticulty of rolling the larger sections 
demanded by the rapidly increasing loads and speeds as 
to failure to improve simultaneously the road beds, thus 
throwing all the work on otherwise sufficiently sound 
rails. ‘The latest developments to resist wear and frac- 
ture are looked for in the provision of nickel, chrome, and 
rolled manganese steels, and recent tests on the Boston 
elevated railway have been of great use in this connection. 
Rail corrugation, especially noticeable on electric lines, 
has had much attention, Professor C. A. Carus-Wilson 
having produced a valuable paper on the subject at the 
meeting of the Tramway Congress of the 10th July last. 
Thermit and electric welding have got well beyond the 
experimental stage, no less than 50 tram systems in this 
country alone having adopted the former, while the most 
important instance abroad of its use has been in Sydney, 
N.S.W., where a large mileage of electric tramway has been 
relaid with the chemical weld superseding the ordinary 
joints. ‘The adoption of all-steel cars largely in America, 
and on some ot our London tubes, is also a step in 
advance by which the closing year may be marked, the 
scarcity of timber in the case of the United States and the 
greater immunity from fire risks being the chief causes. 

The application of the single-phase system to electric 
traction has given rise to much controversy, and no 
doubt greater experience will have to be gained befure 
the allotment of this and rival systems to particular sets 
of circumstances can be best made, and much the same 
can be said of the various systems of power signalling, of 
which several have been successfully installed. Wholly 
in the stage of experiment is Mr. L. Brennan’s mono- 
railway, the small model which he has been exhibiting 
being now in the course of replacement by a full-sized 
railway and car. It is understood that the War-office and 
the Government of India are assisting inthe development 
of what is certainly a most ingenious contrivance. 


London Railways and Tramways. 


Leaving these general matters, we come to the more 
important particular instances of the progress of the year. 
In the metropolis and its neighbourhood we have the 
completion, on the 1st July, of the London and Brighton 
Company’s large additions to their Victoria Station, with 
its nine platforms of from 1200ft. to 1430ft. long, while 
the London and South-Western has completed the 
enlargements in progress for some years back at Water- 
loo. The later additions include three new platforms, 
700ft. by 30ft. to 88ft., in which ferro-concrete has been 
used. Another metropoiitan railway work in a fairly 
advanced state is the single-phase electrification of the 
South London connection of the Brighton line, nine 
miles in length, but comprising 23 miles of single track. 
There will be seven trains and one in reserve, each con- 
sisting of two motors and one trailer, seating 188 
passengers, and covering the distance in 25 minutes, 
including stops. Each motor car will have four 125 horse- 
power motors. The power will be supplied/by the London 
Electric Supply Company. Other London railway works 
of the past year are the completion of the reconstructed 
roof of Charing Cross Station, the extension to Wood-lane 
of the Central London, and the opening of the East Ham 
and Barking connection of the London, Tilbury and 
Southend Railway, electrically worked by the Metro- 
politan District Railway, while some of the above-ground 
part of Watford and Euston tube has been in progress. 

Regarding tramways, the most important work is the 
completion of the subway in April under Wellington- 
street and the Strand, connecting the 50 miles of the 
London County Council tramways north of the Thames 





with their 60 miles on the south. Conduit lines have 
been constructed in Mitcham-road, at Peckham Rye, from 
Vauxhall to Brixton; in Seven Sisters’-road, Caledonian- 
road, Queen’s-road, Battersea, Lordship-lane to Forest 
Hill, and South-street, Greenwich, to Lewisham. Recon- 
struction on the same system is in hand for the Hamp. 
stead-road and Camden-road routes. On the overhead 
system were Putney to Harlesden through Hammersmith, 
Brixton to Denmark-hill and extension to Norwood, 
Beresford-square to county boundary at Abbeywood, 
and a short length in Lea Bridge-road reconstructed. 

The horse tramway in Mile End-road and Bow-road 
has also been reconstructed on the G.B. surface contact 
system; but although this route was opened for public 
traffic for a few days, the working was found unsatisfac- 
tory, and further experiments are about to be carried out 
to see if the system can be made more efficient and safe. 
During 1908 55 miles of single track have been constructed 
or reconstructed, 26 miles conduit, 23 overhead, and six 
surface contact. The total London County Council single 
mileage electrified to date is 192, and arrangements have 
been made for early extension of about 31 miles. 


Provincial Railways and Tramways. 


Outside London there is to note the letting of the 
contract of the Mirfield to Huddersfield line of the Mid- 
land Railway, 44 miles long, which includes a viaduct of 
fifteen arches, 60ft. high, over the river Colne; the Don- 
caster avoiding line, begun in June, an important connec- 
tion freeing Doncaster Station from much through traffic 
between south-west and north-east; a heavy line, mestly 
on embankment, and including a 143ft. span bridge over 
the river Don; and a 43-mile extension from Knott End, 
near Fleetwood, to Pilling, opened in July. This lastline 
cost about £38,000, and effects a junction with the main 
line of the London and North-Western at Garstang and 
Catterall. 

Another English line which has been under construc- 
tion is that called the South Yorkshire Joint Railway, 
154 miles, from Laughton-en-le-Morthen vid Maltby, 
Cantley, and Bentley to Kirk Sandall, on the Doncaster 
and Thorne line of the Great Central Railway. In Scotland 
the heavy extensions to goods station, coal yards and 
approaches at College, and on the Coatbridge line of the 
North British Railway, costing £500,000, have been 
finished, while the new loop line of the Highland Railway 
for crossing purposes on the summit between Murthly 
and Dunkeld, with considerable duplication of single lines, 
has been in hand. There have also been in progress 
extensive additions in connection with the Glasgow 
terminus of the Caledonian Railway. 

A private line of 2ft. gauge, which, though only 14 mile 
in length, involved some comparatively heavy work, has 
just been completed by the Harrogate Gas Company from 
its works to Bilton Junction on the North-Eastern 
Railway. There is a tunnel 800 yards long, 9ft. wide, 
9ft. high, and some of the grades are as steep as 1 in 20. 
The railway has been designed and carried out by Mr. 
E. W. Dixon, M. Inst. C.E., of Leeds. 

The electrification by the Midland Company of the 
Heysham, Morecambe, and Lancaster line, which was 
completed in April, has excited more professional interest 
than any other home work of the year, it being the first 
single-phase line opened in England. There are 21 miles 
of single road fed overhead at 6600 volts and 25 cycles 
from a power-house at Heysham. There has been a 
good deal of tramway work in hand, of which mention 
may be made of the Luton system, opened in February ; 
the Dalmuir to Loch Lomond, of which a section has 
been opened ; and the line from Hamilton to Uddington 
on the Glasgow Corporation tramway, crossing the Clyde 
by the historic Bothwell Bridge. This line belongs to the 
Lanarkshire Tramways Company. Cable trams are not 
wholly extinct, as those of Edinburgh are being extended. 


Continental Railways. 


Turning to the Continent, the 57 miles of the Paris 
Metropolitan electric lines, authorised from time to time, 
are still in hand, 32 miles being opened, while therailway 
connection between France and Spain will be considerably 
helped by the important steam line now under construc- 
tion between Pau and Jaca, in Spain. This will shorten 
the route between Paris and Barcelona by about 90 miles, 
and the grades will be easier than by the existing route. 
Construction on the French side is well advanced, and 
the tunnel under the Pyrenees has been started. Several 
small branch lines in France have been decided on by 
the Société Nationale des Chemins de fer Vicinaux. 

In Switzerland, the Davos-Filisur, a very heavy narrow 
gauge line, has been well advanced, and that from 
Frutigen to Brigue, on the standard gauge, 36 miles in 
length, is in active progress, it includes many heavy works, 
such as a spiral tunnel among many others, and a horse- 
shoe bend near Brigue. But the greatest work on this 
line is the Litschberg Tunnel, 84 miles long, of which, as 
regards the headings, more than one third has been 
pierced. The Ricken Tunnel, between Uznach and 
Wattwyl, in North-East Switzerland, is almost complete, 
and the line from Wattwyl to Rornanshorn, on Lake 
Constance, is being carried out. The mountain line 
metre gauge from La Fayet, which is eventually to reach 
the summit of Mont Blanc, is well in hand, 11 miles 
being complete. Rack rails will be used, the maximum 
grade being 1 in 5, but, contrary to modern practice in 
similar cases, the traction will be by means of steam 
engines, not electricity, the reason being the danger of 
avalanches severing the wires, and the greater facilities 
afforded by independent locomotives in succouring 
passengers in case of accident. Numerous sharp curves 
and zig-zags will be necessary. In the same neighbour- 
hood the Chamounix and Martigny electric railway has 
been in progress, the portion between Chamounix and 
Argentiére having been opened. It is a narrow-gauge 
line on the combined rack and adhesion principle. 

Another mountain electric line in hand is that on the 
Zugspitze in Bavaria, which will reach a height of 10,000ft. 





above sea level when finished. In Italy an important 
branch line, Brescia to Edolo, is under construction, and 
very extensive terminal improvements have been decided 
on in Milan, where it is intended to demolish three, 
enlarge two, and build eight new stations, while very 
extensive arrangements, including new lines, are in hand 
at Stockholm, a new tunnel and a good deal of doubling 
in the approaches to the terminals being included, 
involving an expenditure of about £2,000,000. At 
Moscow the terminal arrangements are undergoing a 
considerable amount of improvement by the construction 
of an oval line round the city, which intersects nine 
railways, and thus helps interchange of traffic and 
relieves the streets. It also touches several factories. 
In Greece, the Pireus-Larissa line was opened to Larissa 
in March, the works to the Turkish frontier being well 
in hand. 

New electrical railways, and the conversion of steam 
lines, are engaging much attention on the Continent, 
Sweden being well to the front in the latter respect. The 
management of the Bavarian State Railways have decided 
on considerable conversion schemes, the power for which 
will, to a great extent, be from water, while the electvrifi- 
cation of the Italian State Railways is making rapid 
strides. In fact, two prominent firms, the Westinghouse 
and Brown, Boveri and Co. have erected works at Vado, 
near Savona, and at Milan respectively, in view of this 
development. The inter-urban line Lucca to Valdinievolo, 
single line, metre gauge, has been opened with direct 
current, 850 volts, overhead transmission. In the Austrian 
Alps, the heavy Gastein line is in progress from 
Schwarzach St. Veit to Méllbrucken through the Tauen 
Tunnel, 9260 yards long, and investigations of an exten- 
sive character are being carried out in connection with a 
large system of railways in this region to be worked elec- 
trically through the abundant water power available. 
The Thamshavn-Svorkmo Electrical Railway in Norway, 
16 miles long, was opened in July, it is worked by water 
power with a head of 195ft., actuating five turbines, with an 
aggregate horse-power of 3080. 

In Germany it has been decided to electrify, on the 
single-phase system, the Leipzig- Magdeburg, 80 miles, and 
the Leipzig-Halle, 19 miles. The Locarno-Pontebrolla- 
Bignasco line, the second single-phase railway to be 
undertaken in Switzerland, has been in hand. It is 
17 miles long, has four tunnels, and is on the metre gauge. 
There have been considerable additions to the tramways 
on the Continent, especially in Moscow, where the muni- 
cipality has taken them over ; while the Berlin Tramways 
Company has extensive connections and improvements 
in hand, of which the triangular tunnel at the Opernplatz 
is a remarkable instance. The Berlin subway extension 
— Leipziger Platz to Spittelmarkt—was opened in October. 
The Amsterdam and North Holland Electric Tram Com- 
pany has had concessions to construct 31 miles in 
various directions ; the contract has been let to the Holland 
Development Company of Amsterdam. 

A tunnel, over a mile in length, was opened in August 
for the Genoa tramways connecting the city with Rivarolo, 
being a shorter route than the present one by 1} miles. 

The Italian State-Railways management have shown a 
remarkable amount of confidence in the suitability of 
reinforced concrete sleepers, 300,000 being now made for 
them by the Gabellini Cement Company. The sleeper is 
a combination of concrete, steel, and wood, and is said to 
cost about 5s. 


Eastern Railways. 

As to construction outside Europe, owing to the 
distance and the fact of statistics being necessarily only 
available up to a considerably past date, the information 
regarding it is unavoidably less complete than that 
already given. 

Dealing with Greater Britain first,in India and Burmah 
a fair amount of progress has been in hand in various 
parts, but more especially in the centre and north. 
Several lines of the following aggregate lengths, accord- 
ing to gauge, have been under construction during the 
year :— 5ft. 6in., 838 miles; 3ft. 3jin., 657 miles; 2ft. 6in., 
271 miles; and 2ft., 67 miles. 

One of the finest terminal stations in India, that of 
Egmore, in the city of Madras, for the South Indian 
Railway, was opened on the 11th June, having been in 
progress since September, 1905. The building is in the 
Mogul style, occupying a space of 330ft. by 71ft. There 
are three platforms, 895ft., 700ft., and 650ft. long respec- 
tively. This railway is extending its system to Rames- 
waran Island, the nearest point to Ceylon, where, as at 
Manaar Island on the Ceylon side, piers will be built and 
a steam ferry service established across the intervening 
20 miles, meeting the proposed 68 miles extension of the 
Northern Railway of Ceylon. Another important work in 
Ceylon is the entire remodelling, at a cost of £300,000, 
of the terminal arrangements at Colombo, which were 
originally designed for a line of 72 miles, but will shortly 
be connected with nearly 600 miles. This estimate 
includes enlargement of Maradana Junction, near Colombo. 
The gauges of Ceylon are 5ft. 6in. and 2ft. 6in., and a 
branch on the former from Ragama, 9 miles from Colombo, 
to Negombo, 15 miles, is in hand, while the extension 
of the main line from Bandarawela to Passara, a very 
heavy line, has been surveyed and estimated. A 2ft. 6in. 
branch, 28 miles, to Ratnapura, from the narrow-gauge 
Kelawi Valley line, is under construction. 

Railway construction in the Malay Peninsula and 
Straits Settlements has been particularly active. That 
of the Johore Railway from Gemas to Johore Bahru on the 
Straits between the Peninsula and the Island of Singapore, 
is well advanced, and a wagon ferry is being established 
across the Straits, which are three-quarters of a mile wide, so 
that goods can be sent to the Singapore docks, and vice versa, 
without break of bulk. This railway will be 122 miles in 
length. A70-mile branch from Gemas to Tamerloh is also 
in hand, as well as a short branch from Ipoh to Tronoh, 
while surveys for other extensions and branches are in 
progress. All the above are on the metre gauge. The 
consulting engineer for the Ceylon and Straits Settlements 
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railways are Messrs. Gregory, Eyles and Waring, of 
Westminster. 


African Railways. 

Turning to British Africa, in the west the principal 
work has been the extension of the Lagos Govern- 
ment Railway to the north, that opened during the period 
under review being from Oshogbo to Ilorin, the works 
being heavy. The actual advance of the rails, which 
have reached the Niger, has been about 70 miles. The 
Niger bridge has been begun, and about 120 miles of 
line beyond isin hand. Another line has been started 
from Baro, on the Niger, to Kano, about 400 miles, of 
which about 150 miles of earthwork are in progress. 
Short lines are also being constructed on the Gold Coast 
and in Sierra Leone. Messrs. Baker and Shelford are the 
engineers of these West African lines. 

In South Africa, the Cape Colony, owing to financial 
depression, has not been doing much, only two lines 
having been in progress—Barkly Bridge to Alexandria, 
53 miles, and George to Oudtshoom, a heavy line of 
48 miles. The Kimberley (Cape Colony) to Bloemfontein 
(Orange River Colony), 101 miles, was opened in March. 
In Natal, the 2ft. branch Donnybrook to Umazinto, 
100 miles, was opened in June, and the completing section 
of the 3ft. 6in. gauge connecting line with the Cape 
system is in hand and will be finished early in 1909. 
Much has been done in reducing grades and curves. 
Several projected lines here, as in the Cape, are being 
held over for better times. 

In the Transvaal, the rack section on the line to 
Delagoa Bay has been cut out by a deviation at Elands- 
berg Tunnel, and a line 70 miles long from Belfast to 
Lydenburg was begun in August. The extension of what 
has been called the Cape to Cairo line from the present 
terminus at Broken Hill has made no progress beyond 
negotiations between the British South African Company 
and the Congo Free State for construction to the border. 
This length has been surveyed. Another Rhodesian line 
which has been started is that from Gwelo to Blinkwater, 
52 miles, 3ft. 6ir. gauge, connecting at the former point 
with the main Cape to Cairo line. 


Australasian Railways. 


Turning to another part of the Empire, Australasia, 
there was little done up to the date of last official reports 
except in Queensland, where all the existing lines are 
being extended, and in New South Wales, where six 
branch lines aggregating 153 miles were in active progress, 
and 33 miles of the new main North Coast line were also 
in hand. Including the remaining 278 miles of the 
latter, there were, on the 30th June, 391 miles authorised. 
The great zig-zag on the main Western line, a noted 
piece of engineering in its time, is being cut out by a 
deviation including much heavy work and several tunnels. 
Four miles of electric tramways were in progress, and 
15 chains were authorised during the official year, chiefly in 
Sydney. In Victoria the chief interest centres in the 
report of Mr. Chas. Merz, of Messrs. Merz and McClellan, 
of Westminster, on the conversion to electric traction of 
the Melbourne Suburban Railways; this has been pub- 
lished. These lines have a single-track mileage of 208, 
an annual train-mileage of 2,772,670, with nearly 60 million 
passengers. The report recommends the equipment of 
29 route miles, with steam turbine power of 35,000 electric 
horse-power, direct current, with third-rail conductor. 

The Transcontinental Railway Survey of Australia 
deserves mention as one of the longest undertaken as a 
whole, being 1100 miles in length, from Port Augusta, in 
South Australia, to Kalgoorlie, in Western Australia, in 
view of the proposed line, which is to connect the railway 
system of the latter State, hitherto isolated, with those of 
the rest of the continent. The survey, which is through 
a practically uninhabited region, was begun about June, 
and at the end of October 360 miles had been completed. 
Progress at the rate of 7 miles a day is said to have been 
attained, and completion is expected in June, 1909. The 
estimate for the survey alone was £20,000. 


Canadian Railways. 

In Canada, the work of additional railway connection 
between the oceans is being rapidly pushed on. The new 
Canadian transcontinental line is under construction in 
two sections, the Eastern, Monckton to Winnipeg, with 
connections to the ports Halifax and St. John, 1800 miles, 
constructed by the Canadian Government; and the West- 
ern, Winnipeg to Prince Rupert, 1750 miles, with numerous 
branches, by the Grand Trunk Pacific Company. The 
latter company will work the whole line. A very heavy line 
of the Canadian Northern Railway was opened in July; 
this is a branch from Toronto to Sudbury, 265 miles, with 
James Bay on Hudson’s Bay as an ultimate objective point. 
A 500-mile survey of another line to Hudson’s Bay is in 
rapid progress. This starts from Winnipeg, and follows 
the valley of Nelson River to Port Nelson, with an alterna- 
tive route by Churchill River to Fort Churchill. At 
Winnipeg the large Union Station, costing £184,600, 
and covering 70 acres, has been finished. It has eight 
through lines, with platforms from 1600ft. to 1650ft. long, 
two large goods sheds 1000ft. by 40ft. and 900ft. by 60ft., 
and forty-two tracks of sidings, with a capacity of 830 
40ft. trucks. A further important work, partly in Canada 
and partly in the States, recently finished, is the electrifi- 
cation of the tunnel traffic under the St. Clair River, 
between Sarnia and Port Huron. The working is by 
electric locomotives, over a length of 33 miles, 2011 yards 
of which are in tunnel under the river, with approach 
inclines of 1 in 50. The Windsor, Essex, and Lake 
Shore line—37 miles—has also been electrified on the 
single-phase system. Near the mouth of the St. Law- 
rence the Atlantic, Quebec, and Western Railway Com- 
pany is constructing a standard-gauge line 105 miles in 
length to the new port of Gaspé. The completion of the 
section Bolton Junction to Romford Junction on the 
Canadian Pacific, which has been three years in hand, 
will reduce by eight hours the journey from Toronto to 
Winnipeg. Itis 226 miles long, and cost about £2,500,000, 








of which the bridges absorbed nearly 10 per cent., it being 
avery heavy line. On the Canadian-Pacific itself the 
reduction of grades from 4.5 to 2.2 per cent. between 
Field and Hector, costing £312,500, has been practically 
completed. 


American Railways. 


Outside the continent of Europe and the British 
possessions abroad, the United States is the chief quarter 
of actual progress, for a good deal of the work in hand 
before the recent monetary crisis occurred has been 
completed during the year under report, and some of it 
is still goingon. The money market chiefly affected new 
work, which has been very slack indeed. Among the 
former, to which brief allusion only can be made, is the 
new Chicago Terminal, with its low roof of reinforced con- 
crete ; the Underground Terminal at the end of Williams. 
burg Bridge, New York, linking up the Brooklyn surface 
lines, completed in May at a cost of £260,000; and the 
Great Union Station at Washington, with its thirty-three 
train sheds and 60 miles of tracks, covering a property of 
160 acres. The extension of the Chicago, Milwaukee 
and St. Paul Railway to the Pacific; the Ocean Shore 
Railway, San Francisco to Vera Cruz, 80 miles; the East 
Florida extension to Key West, largely on and between a 
succession of islands, and made up, to a great extent, of 
reinforced concrete arches, of which 109 miles have been 
finished; the Kansas City, Mexico and Orient, which, 
when completed to Topolobampo, will form part of the 
shortest transcontinental line in the States; and the 
Rochester and Albion Railway, 30 miles, are the chief 
steam lines in progress or completed during the 
year. As to electric lines, the York and Hanover 
Railway in Pennsylvania, high-speed single - phase 
line, 18 miles, was opened in February; the Steubenville, 
Ohio, and Rochester, Pennsylvania, 44 miles, in July ; 
and the Portland Salem, 52 miles, was completed ; while 
the direct-current New Canaan branch, 7} miles, of the 
New York, New Haven, and Hartford line has been con- 
verted to the single-phase system—single-phase high- 
speed service was begun on the Baltimore, Washington, 
and Annapolis system on the 15th February last. Another 
important work was the piercing through, in July last, of 
the Providence Tunnel of the New York, New Haven, 
and Hartford Railway, and the completion of the Bergen 
Hill Tunnel of the Lackawanna line. The permanent 
way of this tunnel is founded on timber blocks 
imbedded in concrete. Another tunnel is the second 
one through Raton Hill on the Atcheson, Topeka, 


and Santa Fé, 930 yards, expected to be finished | 


within the year. There has been some heavy work 
on the straightening up of the Pennsylvania Rail- 
way in various places. The 120 miles of this line between 
New York and Philadelphia is to be electrified, and 
contracts for the locomotives and general plant have been 
placed. The Philadelphia one-mile subway, forming a 


connection between four systems, was finished in August. | 


It is not ballasted, the road bed-being washable. By far 
the most interesting railway work in America of the year, 
however, was the meeting of several of the subaqueous 
tunnels in the vicinity of New York. This city was 
unfortunately founded by the first settlers on a compara- 
tively narrow tongue of land, no prevision having been 
exercised by them as to its future possible extent; hence 
the requirement, in these days, of enormously expensive 
bridges over, and tunnels under, the waterways on each 
side across to the expansion of the city east and west 
beyond. Of the latter, the Brooklyn subway from the 
Battery, New York, to Borough Hall, Brooklyn, was opened 
in January, while the two tubes of the Hudson River and 
Manhattan Railroad Company, under the Hudson, were 
opened in February. These connect Hoboken, New 
Jersey, with Christopher-street, New York. Further up 
the river the shields of the four Pennsylvania Railway 


tubes, each 23ft. in diameter and 3900ft. long, met in | 
The twin steel tubes of the Detroit River | 
tunnel, 2623ft. long, which are being sunk—not driven— | 


March last. 


20ft. in diameter and 7O0ft. below water, for the New 
York Central lines, and the Washington-street subway at 
Boston, 6100f:. long, from Bennett-street to Haymarket- 
square, opened in November, should also be mentioned. 
The most important strictly tramway work—for the dis- 
tinction between this and railway work in America is not 


often clear—has been the extensive reconstruction in | 
San Francisco, where such destruction took place through | 


the earthquake. 


Leaving the States, we note the completion of the | 
Tehuantepec Railway’s southern branch to the border of | 


Mexico and Guatemala, and, in the latter country, that 


of the third transcontinental route south of the States, | 


the two others being the Tehuantepec and the Panama 
railways. This third line was opened in January last, 
195 miles long, connecting Guatemala City and Puerto 
Barrios on the Atlantic. The whole connection is 270 
miles long. The Bolivian Railway between Oruro and 
Viacha—125 miles—has been in hand, making connec- 


tion with the railways of Peru, in which latter State a | 


contract with Messrs. J. G. White and Coe has been 
signed for the construction of 65 miles of the Chimbote- 
Recuay Railway on a 3ft. gauge, serving coalfields. 

In the Republic of Colombia, the Dorado Railway— 
3ft. gauge—is being extended to Ambalema, 50 miles. 
An important extension of the Central Uruguayan Eastern 
Railway, from Nico Perez to Cerro Chato, 31 miles, has 
been opened, and work is well advanced on a further 100- 
mile length ; 
Brazilian frontier. The Transandine Railway is making 
steady progress, and though we have no details, the large 


exports of British rails to Argentina indicate considerable | 


construction activity there. We may note before leaving 
the American continent the electric three-phase tram- 
ways in Vera Cruz, opened in July, the power being from 
oil engines fed by the oil fields of Messrs. S. Pearson and 
Son, Limited; the extension of the electric tramways of 
Rio de Janeiro, a 152-mile system; the completion of 
several sections of the 75-mile system of El] Rosario in 


Argentina, at a total cost of £750,000; and the metre- | tracks, with roadway and footways. 


the objective point of this line is the | 


gauge electric line between Rio Pedras and Caguas, in 
Porto Rico. 


Other Railways. 

In North Africa the Khedive of Egypt is constructing 
a railway following the old caravan route along the 
Mediterranean coast westward from Alexandria; 130 
miles are already opened for traffic, and a point ubout 
100 miles from the frontier of Tripoli is expected to be 
reached during the present year. In March 906 miles of 
lines, estimated at £7,500,000, were sanctioned for the 
German Protectorates in Africa. 

Coming to another part of Africa, the Shiré Highland 
line in the Nyasaland Protectorate, 3ft. 6in. gauge, 114 
miles, from Port Herald to Blantyre, is just completed, 
while the Benguella Railway in Portuguese Angola from 
Lobito Bay to Katanga in the Congo Free Ssiaie is i) 
active progress. ‘The whole line, which is on the Sft. 6in 
gauge, is 750 miles in length, and 125 imiles have been 
completed. Another South African line is that from 
Lourenco Marques to the Swaziland border, to join even 
tually the Johannesburg-Brayton line. This railway wa 
begun in 1905, and has now nearly reached the border. 

In Asia the first portion of the Hejaz Railway for 
pilgrims was opened on Ist September. This line, the 
funds for which have been provided by Moslems all over 
the world, starts from Damascus, and will eventually 
reach Mecca. It was begun four years ago, and 750 miles 
have been finished; 125 miles of the Baghdad Railway 
have now been finished. This line is in the hands of a 
German company, and the whole scheme comprises a 
trunk line from Haidar Pasha, on the Bosphorus, through 
Kornia and Adana to Birejik, on the Euphrates, thence 
to Mosul and down the Tigris to Baghdad, and to Basra 
on the Persian Gulf, a total length of 600 miles. The line 
is complete from Kornia to Eregli. 

In the Philippines there were only 120 miles of narrow- 
gauge line when the United States took over the govern- 
ment, but the Manilla Railway Company had then a 
concession for 428 miles, and this has been more or less 
steadily proceeding since, and 100 miles are well in hand, 
while a large amount of survey has been done. In For- 
mosa the Japanese programme in 1899 called for 272 miles 
to be constructed in nine years. These have recently been 
completed; 62 miles were taken over from the Chinese 
| in 1895, so that the main line now is 334 miles in length. 
As to Indo-China, the railways from Hué to Kwangtzi, 
42 miles, and Bao-Chank to Phantiet, 62 miles, have just 
been finished. The Yunnan line from Laokay to 
Mongote-Yunnanfu is in rapid progress, and is expected 
to be open early in 1909. 

The history of railway enterprise in China has been 
signalised during the past year by the establishment of a 
| Ministry of Transportation, which has recommended a 
national railway system with a centre at Peking. Apart 
from this, however, we may note the completion, early in 
1908, of the Shanghai-Nanking Railway, 193 miles, and of 
24 miles of the Shanghai, Hanchow, and Ningpo line. 
The completion of the Shanghai system of electric trams, 
23 miles, was also in early last year. Further north, the 
rapid conversion of the 3ft. 6in. gauge Mukden to Hsin 
Minfu line to 4ft. 8}in. gauge, 38 miles, and its incorpora- 
tion with the Imperial Railways of China, deserve to be 
noted. 

There is little recent information as to railway 
construction in Japan, specially in 1908, but the 
railway nationalisation law of 1906 is being carried out, 
2812 miles having to be acquired from private companies 
within ten years from that date, and the length of lines 
open in 1904.5, viz., 4693 miles, had increased in 1907-8 
to over 5000. The Government have been considering 
concessions for construction, on a large scale, of electric 
railways of inter-urban type as feeders to the steam trunk 
lines. 

The last project to be noticed in this summary is also 
one of the largest. This is the Amur Railway, in East 
Siberia, 900 miles, from Stretensk to Chabarowsk, which 
| was sanctioned in June last. There will be great 
| difficulties, largely owing to climate, and the estimate 
amounts to £14,500,000. In connection with this are the 
| extensive improvements in grades and curves on the 
| Trans-Siberian line, between Achinsk and Irkutsk, 680 
| miles, now nearing completion. 








BRIDGES. 


The most important facts in connection with bridge 
| construction in 1908 have been undoubtedly the publica- 
tion of the reports by the Commissioners appointed 
by the Dominion Government on the failure of the 
Quebec Bridge in August, 1907, and by Mr. C. C. 
Schneider on the design adopted. The former attri- 
buted failure to errors of judgment on the part of the 
designer, Mr. P. L. Szlapka, and of Mr. Theodore Cooper, 
| who approved the designs. The unit stresses were put 
too high, and the dead load underestimated. The report 
also pointed out that the chief engineer to the company 
was not experienced in bridge work. Mr. Schneider's 
| report was in general agreement. The design of the new 
bridge, in which, as to the superstructure at all events, 
none of the old work will be utilised, is to be subject to 
the approval of a commission of three engineers, viz., 
Mr. H. E. Vantelet, M. Can. Soc. C.E., of Montreal; Mr. 
Maurice Fitzmaurice, C.M.G., M. Inst. C.E., London; and 
Mr. Ralph Modjeska, M. Am. Soc. C.E., of Chicago. The 
| reference to the Quebec Bridge leads naturally to the 
somewhat similarly designed Blackwell's Island Bridge 
over East River, New York, on the cantilever principle, 
which is nearing completion. The spans, exclusive of 
| long approaches, are successively, counting from west to 
east, 469ft. (anchor span), 1162ft., 630ft., 984ft., and 
| 459ft. (anchor span), with two trusses 60ft. apart and 
|185ft. maximum depth. There is 135ft. headway 
|over water. The bridge is double-decked, taking, 
| with a cantilevered floor outside the trusses, eight 
The publication of 
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the Quebec Bridge reports has raised some doubts as to 
the stability of this structure, and Mr. Hodge, of the firm 
Butler and Hodge, and Professor W. H. Burr were em- 
ployed to make independent reports. These cannot be 
considered otherwise than unfavourable, as they both 
recommend lightening both dead and live loads. 

The Manhattan Suspension Bridge, commenced in 
1901, is also under construction over the same waterway. 
The main central span is 1470ft., with one of 725ft. on 
each side, the whole bridge, with approaches, being 6500ft. 
long. It is 120ft. wide, and takes four elevated railway 
tracks, four tram lines, and a road with footways. The 
headway is the same as that of the Blackwell's Island 
Bridge, and the towers rise to 336ft. above water. It is 
expec'ed to be finished in 1910. The Williamsburg 1600ft. 
suspended truss span, also over East River, is near com- 
pletion. 

Another large bridge to be noted is that begun in 
December, 1907, for the Illinois Traction Company over 
the Mississippi at St. Louis. It has eight spans, of which 
the three central are 521ft., 528ft., and 521ft., the others 
ranging from 250ft. to 150ft., on concrete piers. At 
present the road and rail tracks are to be between the 
trussed steel girders, but provision is made for side canti- 
levers to carry additional tracks when traffic demands 
them; there is 50ft. headway. The Williamette Bridge 
on the Spokane, Portland, and Seattle line, on the north- 
west corner of the United States, is aremarkable instance 
of a large draw span, as it measures 521ft. There are also 
four fixed spans of 269ft. each. It was completed in 
August. The Cape Rouge Viaduct on the Canadian Trans- 
continental is remarkable for length—3345ft., and height 

-178ft.; it ison steel trestles, the plate girder spans vary- 
ing from 20ft. to 60ft. 

After these great bridges, the relatively important ones 
in various other parts of the world seem small indeed. 
We have at home the widening of Blackfriars Bridge 
from 75ft. to 105ft. by the addition of three arched ribs 
on the up-stream side. The foundations are expected to 
be finished early.in the present year. The bridge over 
the river Wear at Sunderland, for road and railway, 
double-decked, has a main girder span of 353ft. 9in., with 
a headway of 85ft., with land spans at each side. This 
work, which was opened in October, entailed special 
erection so as to avoid interference with navigation. The 
Caledonian Railway Bridge over the Forth at Stirling 
has been reconstructed. 

Several considerable-sized opening bridges, besides 
that already referred to at Williamette, have been 
in hand or completed during the year, such as 
that in Michigan City —Franklin-street— a bascule 
replacing a swing; a 100ft. bascule on the Portsmouth- 
Tiverton line, Rhode Island; another, the second one 
erected on the Kall system, over the Illinois River, at 
Peoria, a double leaf of 125{t. clear opening; and two 
recently begun in the city of Vancouver, one a bascule of 
130ft., and another a draw of 266ft. 6in. In England, the 
Walney Channel Viaduct, at Barrow-in-Furness, was 
completed in July. It has a Scherzer rolling lift 
opening. At Littlehampton, Sussex, a swing bridge 
of two equal arms of 9Sft., with a side trussed span 
of 104ft., was opened for road traffic on the 27th May. 
The only two remaining bridges of this class calling for 
notice are those over the Nile, at Cairo, for road and 
tramway opened early in the year, and at Khartoum, over 
the Blue Nile, which is in hand ; the former has a double 
swing draw of 220ft., with two clear openings of 66ft., 
and the latter, which carries a double-line 3ft. 6in. 
railway, has a lift of 111ft. 9in. span. 

The construction of ferro-concrete bridges has been 
very general in all parts of the civilised world, but there 
were few of sufficient size built in 1908 to warrant 
their inclusion here. A trestle bridge with piles, piers, 
girders, and bracing, all of this material, on the Chicago, 
Burlington and Quincey line, is, however, too remarkable 
to be omitted, while the Walnut-lane Road Bridge con- 
necting Roxboro’ with Germantown, U.S.A., has an arch 
of 233ft. span and 72ft, din. rise, the largest concrete arch 
in the world. The arch itself is without reinforce- 
ment, which is limited to the floor. There were 
large bridges of this class completed or in progress in 
1908, at Beja in Tunis, and across the Lambro 
Valley in North Italy, where the arches are 128ft. span ; 
a viaduct in Copenhagen for the municipal gasworks, and 
a remarkable three-hinged eight-ribbed 36 deg. skew 
arch, 138ft. span, over Cherry Creek in Denver, Colorado, 
completed in March. Another unusual design is that 
over the Sangammon River, Wabash Railway, where the 
four ferro-concrete arches of 100ft. span are on a skew of 
45 deg., the intrados being elliptic, and the extrados seg- 
mental. The use of this material for smaller bridges, to 
which it is generally better suited, is increasing largely. 


’ GAS SUPPLY. 


The chief feature of the supply of gas during the past 
year has been the extension of it to a wider circle of con- 
sumers. There has been only a comparatively small 
increase in the total consumption, but, on the other hand, 
the increase in the number of users has been very con- 
siderable. The older consumers have found it advantage- 
ous to adopt burners which afford a higher lighting duty 
than those formerly in use, and by this mgans they have 
reduced their annual consumption of gas for lighting 
purposes. In many cases the reduction under this head 
has been balanced by an increased use for heating 
and cooking. As a whole, however, there has been an 
appreciable falling off in the consumption per consumer, 
but compensation has been afforded by a continuous and 
extensive increase in the number of consumers. The new 
consumers for the most part have been of the class which 
can only be dealt with through the medium of the 
prepayment meter, and their average individual con- 
sumption is correspondingly low. The increase in the 
number of consumers, accompanied by a decrease in the 





t 
consumption per head, naturally has increased the 


expenses incurred by the rental department of a gas 
undertaking relatively to the manufacturing charges. 
Hence it has only been by the most stringent economy, 
both in the manufacturing and distributing departments, 
that it has been possible, without increasing the price 
charged for gas, to maintain the net profits of undertakings 
at their former level. 

The three comparies which supply London proper 
are at a disadvantage us compared with most other gas 
undertakings in the United Kingdom, in that they have 
comparatively little new ground into which to extend 
their mains. The smaller companies, whose districts 
include the greater part of the outlying ring of suburbs, 
chiefly benefit by the increase in the population of Greater 
London. With a view to gain further access to this 
outer ring, the Gas Light and Coke Company proposes, in 
a Bill which it is now promoting, to absorb the West 
Ham Gas Company, which has the right of supply to a 
large district with a rapidly expanding population. Not- 
withstanding the limitations under which it is at present 
working, the Gas Light and Coke Company, how- 
ever, has succeeded in increasing its output for 
the year ending 30th June last by 0.37 per cent. 
over that for the preceding twelve months, whereas 
the Commercial Gas Company has experienced a 
decrease of consumption in its highly confined district 
of supply of 0.42 per cent. The third of the metropolitan 
gas undertakings, namely, the South Metropolitan Gas 
Company, despite the fact that its district extends 
farther into the outer suburbs than that of either of the 
other two undertakings, suffered a decrease of 0.2 per 
cent. in the quantity of gas sold. Prices were main- 
tained at the same level as in the preceding twelve 
months, except that from Christmas last the Gas Light 
and Coke Company was able to make a reduction of 1d. 
per 1000 cubic feet. The reduction in this instance was 
the more remarkable because this company, unlike 
others, had not found it necessary in the preceding year 
to increase its price because of the greatly increased cost 
of coal at that time. Among provincial gas undertakings 
generally the increase of consumption has been greater 
than in London, but as a whole, owing to relatively 
greater working expenses, the prices charged for gas are 
appreciably higher than they were when gas coal was last 
obtainable at the same price as now. 


Gas Manufacture. 


There have been no very noteworthy features in regard 
to the alterations and extensions which have been carried 
out on gasworks during the year. Considerable uncer- 
tainty prevails in the minds of gas engineers as to the 
most suitable description of carbonising plant for erection 
at the present time. It is generally recognised that the 
existing types of horizontal and inclined retort settings 
will shortly become, if they are not already, obsolete. But 
the precise type of vertical retort or horizontal or inclined 
oven which is to take their place is by no means settled. 
There are already many comparatively large installations 
of different forms of vertical retorts on trial, and while, 
generally speaking, they show greater economy in work- 
ing than the older horizontal and inclined retorts, it can- 
not be pretended that finality is as yet approached in 
their design. There are also several trial installations of 
large chambers of the coke oven type, some horizontal, 
some inclined; but it is impossible to say at present 
whether any such ovens will prove more successful than 
the vertical retort. Broadly speaking, it may be said 
that retort house plant is passing more and more out of 
the domain of the civil into that of the mechanical 
engineer. The successful working of a retort house now 
depends mainly on its proper equipment with mechanical 
appliances for the handling and transport of coal and 
coke, and on their skilful manipulation and proper 
maintenance. With the extension of the use of larger 
carbonising vessels, it has been found necessary to 
provide even for the opening and closing of the 
retort or oven doors by mechanical power. In respect 
of the adoption of new types of carbonisers and of 
mechanical retort-house equipment many continental 
gasworks are to the fore. In June last some eighty 
members of the Institution of Gas Engineers visited 
Berlin on a tour of inspection of the works in that city, 
both of the Imperial Continental Gas Association and 
of the Municipality. The visit proved very instructive, 
both on account of the advanced character of the plant 
there and of the extremely high efticiency of the street 
lighting by high-pressure gas. In regard to the gradual 
but marked improvement in duty of gas burners, it may 
be noted that, using the inverted type, from 60 to 70 
candles is now obtainable per cubic foot of gas consumed 
per hour when the gas is supplied at high pressure, 
and from 35 to 45 candles when the gas is at ordinary 
pressure. The use of gas at high pressure has also been 
considerably extended in the direction of heating in indus- 
trial furnaces. By the application of high pressure, coal 
gas has been enabled to displace both producer gas and 
coke in furnaces for tue uniform heating of large masses 
of metal, owing, in many cases, to the economy effected 
by the saving in time in attaining the requisite high tem- 
perature. 


Sir George Livesey. 


The death of Sir George Livesey in October last de- 
prived the gas industry of its most notable representative. 
As an engineer, he will go down to posterity as the pioneer 
in the construction of gasholders of large capacity having 
one or more lifts rising above the guide framing. As an 
administrator, he will always be remembered for his 
successful effort to liberate gasworks’ labour from the 
control of the executives of trade unions, and for his 
conception and development of a scheme of co-partner- 
ship of the workpeople with the shareholders of a gas 
company. It is proposed to raise a fund for the endow- 
ment of a Chair of Gas Engineering and Fuel at the 
University of Leeds as a tribute to his memory. 





Residual Products. 

In regard to residual products, the price obtainable for 
coke has fallen in harmony with the price of coal. Pro- 
mises were freely made early in the year that a form of 
semi-carbonised coal would be put on the market in Jarge 
quantities without delay under the name of “ Coalite,” 
but various obstacles have so far stood in the way of 
the fulfilment of these promises. The amount of 
coalite produced up to the present has been so small 
that neither the competition of it nor of the 
by-products of its manufacture with the corresponding 
gasworks residuals has been felt in the slightest 
degree. It is difficult to realise that coalite production 
can possibly be carried on as a commercial success 
except in connection with a gas undertaking, and so far 
gas engineers have practically unanimously refused to 
entertain offers to instal coalite plant on their works. 
The opinion has been freely expressed among them that 
if a demand for such a fue! should arise it can be met by 
gas undertakings with comparatively slight modification 
of their existing plant and modes of working. The 
application of both coal tar and the tar from carburetted 
water gas plant to the treatment cf road materials and 
surfaces has continued to extend during the year, and no 
alternative mode of treatment for the suppression of the 
dust otherwise raised by pneumatic tires appears to have 
met with any measure of success. 


CHEMISTRY. 


Whether the output of sciences passes through periods 
of depression corresponding with those which afilict more 
mundane affairs may be difficult to establish, but the 
notion is not altogether grotesque. Certain it is that the 
year 1908, mediocre or below mediocrity in its material 
barvest, has been barren enough in one of the fields of 
mental activity. It has not been barren for want of 
work, but owes its comparative sterility certainly not to 
the soil, which is always capable and ready to bear fruit, 
but to some outside condition as obscure to the experi- 
menter as the weather is to the farmer. With this rather 
minor exordium, let us gather what fruits are worth 
preserving. 


General and Physical. 

The event of the year is the liquefaction of »+lium by 
Kamerlingh Onnes. The gas was prepared large 
quantity from monazite sand, and was freed irom im- 
purities by cooling and absorption in charcoal. After 
several treatments of this kind, interspersed with oxida- 
tion to get rid of hydrogen or any such combustible gas, 
the helium, substantially pure, was liquefied by using the 
Joule-Thomson effect, which alone has made modern low 
temperature work possible. At the final day of experi- 
ment—at the moment of projection—there were prepared 
and used 75 litres of liquid air, 20 litres of liquid hydrogen, 
and 200 litres of helium gas. From this quantity 60 c.c. of 
liquid helium were produced; helium has a boiling point of 
4.5 deg. abs., a critical temperature of 5 deg., and a 
critical pressure of 2.3 atmospheres. As the liquid is so 
near its critical temperature, its surface stands out 
sharply in the tube in which it has condensed. The work 
is a triumph of skill and perseverance, and, in addition, 
must owe not a little to a liberal provision of money ; 
engineering on a small but very costly scale is needed for 
this kind of work. 

Radium continues as a useful subject of speculation. 
Many of the speculations are of a rotatory character, 
cause and effect being linked up by argument in which 
the conclusion pre-exists in the premises; but some more 
solid work has been done. Strutt has shown that the 
amount of radium, or, as we should prefer to put ib, of 
radium effect, is roughly proportional to the amount of 
helium in a number of minerals. Mme. Curie and Mlle. 
Gleditsch have repeated Cameron and Ramsay’s experi- 
ments, and consider that the latter have not established 
the formation of sodium and lithium by the action of 
radium emanation on copper salts. Perman records a 
like opinion. An estimate of the amount of radium 
emanation in the air puts it as equivalent to 1.0 x 10~- 
grammes of radium per cubic metre of air—quite a 
dilute solution. Changes such as the decomposition of 
water, which are effected by the action of radium emana- 
tion, appear to be proportional to the amount of the 
emanation. The emanation itself is sufficiently shame- 
less to break up into neon. 

The determination of the molecular weight of radium 
emanation has been attempted by the diffusion method, 
anda value of 234 has been obtained. In this, as in so 
many other investigations of the kind, the amount of the 
substance examined has been inferred from its radio- 
activity ; in fact, it is a function of the material, and not 
the material itself which is measured, involving the con- 
clusion that of the substance itself our knowledge is much 
scantier than every one is disposed to confess. Ramsay 
has fractionated 120 tons of liquid air to discover any inert 
element heavier than xenon, with negative result. 

There is a small crop of rather dubious new elements. 
Nipponium from thorianite, lying between molybdenum 
and radium; traces of an element cognate with tin, 
also in thorianite ; ionium, intermediate between uranium 
and radium; all may well be left for confirmation. One 
or two speculations, ingenious but unconvincing, on the 
genesis of matter in its familiar form of elements, have 
been hazarded; these, too, may be left. 


Organic Chemistry. 
“ There are no snakes in Iceland ;” this completes the 
chapter. 


Inorganic and Analytical Chemistry. 


Perhaps the most interesting, though rather small 
exploit, is the preparation of cobalt carbonyl Co (CO),. 
The interest lies in the fact that since the discovery of 
nickel carbony] it has been supposed that one of the chief 
distinctions between nickel and cobalt is the capability of 
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nickel only toform a carbonyl compound; this view has 
had such acceptance, that nickel obtained from its car- 
bonyl compound has been regarded as uncontaminated by 
its younger brother. In fact, as distinct from presump- 
tion, cobalt reduced at the lowest possible temperature 
and exposed to CO at a pressure of 100 atmospheres and 
a temperature of 150 to 200 deg. Cent., gives orange 
erystals of cobalt carbonyl which melt at 42 to 46deg. 
Cent., and are relatively stable. A change of physical 
conditions determines the formation of a substance sup- 
posed to be non-existent. In the same way, it is stated 
that SO. and oxygen at 100 atmospheres condense to 
SO;. There is nothing improbable in this, as the com- 
bination is slightly exothermic, and if it is found that the 
union goes fairly smoothly, the day of contact processes 
for the production of sulphuric acid is nearing its close. 
Smaller matters may be briefly chronicled. The tem- 
peratures of reduction of the refractory oxides of chromium, 
manganese, uranium, silicon, zinc, and thorium have been 
determined, and are much what one would expect. H. 
Le Chatelier has shown that precipitated gelatinous silica 
does not contain water in chemical combination, but is 
only mechsnically associated with it. The atomic weight 
of palladium has been found to be 106.434, and that of 
tellurium 126.85, it having by incredible efforts been 
brought below that of iodine, 126.97, to the great comfort 
of the periodic law. Silicon monoxide (SiO) has been pre- 
pared by reducing silica with carbon or with silicon 
carbide. It is a dark substance, with sp. gr. 2.24, sub- 
liming above 1700 deg. Cent., and possibly useful as a 
ceramic pigment. Of fifteen chemical reactions examined 
with minute care, not one was accompanied by any measur- 
able change of weight of the tétal substances reacting. 
Attention has been called to the fact that platinum and even 
iridio-platinum (20 per cent.‘ are more oxidisable than 
is commonly supposed, such substances as potassium 
permanganate, potassium ferricyanide, and nitric acid 
having a distinct action. The quantity of metal oxidised 
is very small, but is of importance, because it may cause 
unexpected contamination. A neat mode of preparing 
hydrazine consists in forming chloramine (NH:Cl) from 
ammonia and a hypochlorite, and treating this with a 
further quantity of ammonia, giving the hydrochloride 
N.H,HCl. A variety of percarbonates and carbonates of 
sodium peroxide have been prepared; they have about 
the same moderate interest that attaches to the ringing 
of changes practised in organic syntheses. The old 
suggestion that potassium cynanide has an isomer has 
been revived, the solid being regarded as the iso-cyanide. 
By a very pretty radiation method the melting points of 
various refractory metals have been determined. They 
are:—Iron, 1505 deg. Cent.; chromium, 1489 deg. Cent.; 
cobalt, 1464 deg. Cent.; nickel, 1435 deg. Cent. 

Analytical chemistry has progressed moderately. It is 
outside the province of this article to describe details 
which concern solely the practising chemist, but the 
trend of analytical work is of more general interest. 
There is a disposition not to remain content with the old 
ways; to revise and improve where possible old and good 
processes; to study anew the well-known cruces of the 
analyst; to extend the province of exact and carefully 
formulated methods to the separation of substances 
which, though not “ rare,” are less common than the 
ordinary acids and bases; to seek for new re-agents, some 
of which have been successfully found among organic 
compounds hitherto not regarded as likely to be helpful; 
to improve electrolytic methods by studying them with 
better electrical knowledge than that possessed by the 
pioneers of this branch of analytical separation. There is 
also a readiness to take advantage of new apparatus and 
mechanical aids which, though involving initial expense, 
save time and labour more profitably employable. 


Technical and Applied Chemistry. 


New knowledge and novel processes of importance are 
very scarce. There has been no great step taken in any 
of the larger manufactures. The production of alkali, 
chlorine, and similar “heavy” chemicals proceeds on 
much thesame lines as before. Synthesised nitrogenous pro- 
ducts are still ratherin the air. They are being made, but the 
all important question of cost is not finally settled, and the 
system which will ultimately prevail remains a matter of 
doubt. While electrical processes for fixing atmospheric 
nitrogen are making their way, attention is being given to 
methods in which nitrogenous products are obtained by 
the regulated consumption of fuel. The metal par excel- 
lence of the engineer—iron—has again been studied on 
the side of its corrosion. The controversy as to the con- 
ditions which are indispensable for the oxidation of iron 
is as fierce and inconclusive as ever, but the practical fact 
that an acid substance such as caibonic acid, whether in- 
dispensable or not, greatly increases the rate of corrosion, 
and that carbonic acid is a constant constituent of ordi- 
nary air, makes the rationale of corrosion as it occurs 
in actual work sufficiently plain ; contributing causes, such 
as the heterogeneity of the metal, and consequent electro- 
Jytie effect, exist and need full investigation. Some 
work of this kind has been done recently in comparing 
the electrical relationship of strained to unstrained 
iron, the former being the more attackable; hence, 
unequally heated boiler tubes will corrode locally. There 
is still an ample field for work on a subject of immense 
difficulty and vast practical significance. 

Leather tanned with chromium salts has long been 
known and for certain purposes approved. It is proposed 
now to use cerium, an element with the same facility in 
changing its valency as has chromium, and available in 
quantity from the rubbish heaps of thoria works. The 
indefatigable Acheson has prepared graphite in a colloidal 
state by suspending it in a tannin solution, and uses the 
product as a lubricant. Lest there should be any doubt 
of its identity, another experimenter has provided a 
solvent for graphite, decacyclene C,,H,,; as he is careful 
to say that this hydrocarbon is not a solvent for the 
diamond, there should be no difficulty in removing irre. 
sponsible diamonds likely to be ineffective as a lubricant. 
Another original suggestion is the use of metallic sodium 


for electrical leads ; naturally the metal would be enclosed 
in iron pipes. An outlet for sodium is certainly wanted, 
but whether this can be so regarded is rather more than 
debatable. 


The Chemical Profession. 

Chemistry as a science has developed on the lines 
usual for a science which has direct influence on industry 
and the common needs of mankind. Its exponents have 
become a professional body. In the old days chemical 
learning was confined to what were thought dilettanti, 
and are now recognised under the hardly less offensive 
term of pioneer. A little later the learned physician, who 
was also a physicist, took command, and much know- 
ledge was acquired by him and recorded to our present 
advantage. Still a little later the teacher of the rudi- 
ments of the science found that his opinion was in request 
for the solution of practical difficulties. Now there is a 
recognised class of persons whose professional duty it is 
to grapple with the problems presented by the manu- 
facturer, to advise, to supervise, and even if needful to 
invent new ways of work. These servants of a public 
need are trained at places which have slowly grown to 
know that there is a profession of the kind ; this special 
knowledge is slowly filtering into the corporate minds of 
even the older universities, with the result that the train- 
ing is gradually tending to be less academic and far more 
exact. The credit for this change is due without reserva- 
tion to the persistent action of the Institute of Chemistry. 
That body from its beginning has regarded the status of 
the professional chemist as its particular concern. He 
must possess a good primary training; his knowledge is 
tested at every step, and qualifications outside those of 
the Institute are properly assessed. When all preliminary 
stages have been passed, the product, penultimately 
complete, is passed by an examination so stiff that 
only the ablest get through. And the examination 
is directed not simply to appraise the knowledge 
of the candidate in matters of fact or opinion, but to 
evaluate his practical acquaintance with the things 
with which as a working chemist he will be called upon 
todeal. He has to be sent out diplomé, and unless he 
can satisfy the Institute of his ability to do as well as 
his capacity for the absorption of second-hand facts, he 
is turned back. It is good work, and will have its reward 
in the better advisory control of some of our largest 
industries. 








AN AMALGAMATION OF MARINE ENGINE 


BUILDERS. 
At the eighth annual ordinary general meeting of the share- 
holders of Richardsons, Westgarth and Co., Limited, on 


Tuesday, 29th December, 1908, Sir Christopher Furness, the 
chairman, said :—The usual routine with regard to our annual 
meeting has this year been interfered with on account of a 
proposal which has been made to your directors for the amal- 
gamation of our business with those of several other engine 
building firms on this coast. I may at once say that I was in no 
way responsible for the proposal, and am neither directly nor 
indirectly interested in the scheme, except as your chairman and 
as a shareholder in your company, but the commercial possi- 
bilities of such an amalgamation are, in the opinion of your 
directors, so important that we feel it our duty, even at the 
sacrifice of very considerable time, to investigate the position 
thcroughly and to take part in what are proving to be very pro- 
longed negotiations. 

If commercial success is to be achieved by any scheme of 
amalgamation, however, it is obvious that it can only result from 
increasing the excellence of our manufactures, and decreasing the 
cost of their production. Any attempt at artificially creating a 
range of selling prices higher than the market standard prevailing 
at any given time is foredoomed to failure, as we should deservedly 
lose our trade by sacrificing the goodwill of our friends and 
customers. The one objective must, therefore, be to beneficially 
influence the shipbuilding industry by supplying machinery at 
prices which will compare favourably with those of other compet- 
ing centres, and at the same time secure, if possible, a fair manu- 
facturing profit. It is unquestionable that marine engine building 
presents an ideal proposition for the applic ition of such a scheme, 
and if it becomes an accomplished fact and is carried out with an 
enthusiastic determination to make it a great success, then, in my 
opinion, it cannot fail to have a favourable and permanent influ- 
ence on the shipbuilding industry on this coast. 

Experience has shown that the highest success in any manufac- 
ture can only be obtained by specialised production in large 
quantities under expert management. The production of marine 
machinery, and the mass of detail in particular connection there- 
with, involves so many trades, each requiring a separate depart- 
ment, that specialised production in bulk under highly concen- 
trated management becomes practically impossible for the average 
engine builder ; but, under an adequate scheme of amalgamation, 
the entire proposition is simplified, and is feasibly desirable. For | 
example, the firms considering this scheme have, during the past | 
seven years, supplied complete engine equipment to 1206 steam- | 
ships, having an aggregate horse-power of 2,150,000. The detail 
alone in connection with the yearly output of 172 sets of 
machinery is enormous, and were it standardised and manufac- 
tured under modern conditions, profits would be obtained which, 
under the present conditions, are quite impossible. 

In view of the highly progressive nature, not only of the manu- 
facture of marine and other machinery, but also of its design, 
every single builder is now constantly face to face with heavy 
expenditures for plant in order to keep pace with the times. 
Take another example: Since this company was formed, seven 
years ago, we have spent £133,000 in new machinery and 
buildings, besides another £140,000 or thereabouts in maintain- 
ing our three works in a high state of efficiency, this expenditure 
being entirely apart from the cost of our turbine works, which are 
practically independent and constitute what is to us an entirely 
new business, and which have involved an outlay of fully £50,000. 
We are, of course, not alone in this expenditure, as all firms 
recognise that it is necessary for their very existence, and, heavy 
as it is now, it will undoubtedly become more so in the future by 
reason of the ever increasing severity of competition throughout 
the industrial world. By amalgamating several of these big 
businesses, however, and localising, as far as practically possible, 
the manufacture of standard details, this enormous aggregate 
expenditure could either be very greatly reduced, or if spent as 
freely as at present, would inevitably result in far greater profit- 
earning capacity. his is to my mind the most important require- 
ment of the present day engineering manufacture. Experience 
has proved beyond question that in order to exist at all every 
engine manufacturer must, no matter how well his works may be 
equipped at present, continue to spend money very freely. and 
the essence of the contemplated scheme of amalgamation is to 
spend that money in such a manner as will enable a united 
body of manufacturers to meet competition with far greater 





success than is possible as independent units, each repeating the 


others’ work in a fashion which, in years to come, will be 
regarded as tantamount to commercial suicide. The suggested 
amalgamation is therefore a commercial proposition of the first 
order, its anticipated effect being to conserve and ultimately to 
considerably enhance the value of the capital embarked in the 
industry, an effect which will apply coun to all the capital 
invested in engineering works on this coast. This is possible 
because an amalgamation offers facilities for the high * sor 
ment of an organisation on commercial, technical and practical 
lines quite beyond those afforded by independent competitive 
units. Of course, any scheme of amalgamation decreases internal 
competition, and automatic benetit would accrue under that head, 
but it would be a mere by-product in comparison with the central 
aim and object, viz., decreased cost of production. It would, of 
course, require time and immense energy on the part of everyone 
concerned to organise the new departure, but there would be com 
pensation in the fact that the energy would be centred in the 
useful channel of progressive construction rather than in competi 
tive destruction, and, therefore, it would beget that enthusiasm 
which is invariably associated with success, 

It is a pertinent fact that all the firms on the coast buy many 
details in this country cheaper than they themselves can produce 
them, and yet the manufacturers of these details make very sub- 
stantial profits. They do so, of course, by specialised production 
and concentrated management. Again, we all make details 
which cost us just as much as we could buy them for, and we 
content ourselves with the thought that they contribute their 
quota to our working expenses. To obtain the profits we now 
lose, howe er, is only possible if the scheme of amalgamation is 
sufficiently large, so that unless all the firms at present interested 
in the matter are in agreement it cannot be carried through. 

Under the present system, engines and boilers are built by each 
of the firms to the requirements of the several classifications, and, 
whilst the average result of each firm’s productio.s closely 
approximates that obtained by the others, yet each builder has 
some points of excellence, either in design, method of manufac 
ture, arrangement of parts, quality of material or of workmanship, 
which in combination would yield, greater excellence, and, being 
reflected in the higher gene:al efficiency of the entire machinery, 
would tend to place British constru:tion on a higher plane in the 
markets of the world. Again, each firm has an expensive staff, 
producing designs practically identical with those of its competi- 
tors, as wel! as pattern shops producing equally identical patterns. 
The useless expenditure under these two heads alone may be esti 
mated from the fact that the designs and patterns for a cargo 
boat’s engines cost about £500 to produce, and for passenger 
steamers a correspondingly higher figure. 

It is impossible for me to enumerate within the limits of a 
speech all the sources of economy that are open to such an amal- 
gamation, but its possibilities are sufficiently indicated if you 
consider the matter on its broad lines. The adoption of a single 
scheme of buying under the control of the commercial directors 
would alone tend to a considerable diminution in first cost. 

With regard to the works, one system of organisaticn would be 
established, all antiquated tools would be replaced, and the latest 
methods of manufacture adopted. Overtime, which is at all times 
highly expensive, would be abolished as far as manufacturing con- 
ditions permitted, and night-shift, at high rates of pay, only 
resorted to when it was warranted by the conditions of trade and 
obtainable prices—the productive capacity of the whole of the 
works acting in union would, in all ordinary circumstances, dispel 
the conditions which lead the individual to resort to overtime. 
Broadly, the leading principle would be to limit the working hours 
to the standard length of the working week, and to di ide the 
work amongst the various shops to that end - an arrangement, one 
would suppose, that would be as satisfactory to the workmen as it 
would undoubtedly be to the employers. 

An important advantage to the shipbuilders would result from 
contract deliveries being strictly maintained, as, in the event of 
Jocal pressure, relief could always be given by one or other of the 
amalgamated works. There would also be no reason why ships 
should not always be engined in the port in which they are built, 
as the same standard of workmanship would prevail in each of the 
amalgamated works. Last year the expenses incurred in this 
connection alone amounted approximately to £18,000 for 
insurance, towage, &c., all of which represents unnecessary cost, 
apart altogether from the loss involved by the delay in completion 
consequent on the ship’s absence in a distant port for approxi- 
mately a fortnight. 

It is intended to retain the identity of the several firms as at 
present, and each firm would therefore trade under the name 
upon which its business has been built up, and by which its pro- 
ductions are known and celebrated the world over. Moreover, 
the local boards of management would continue and the executive 
staffs would be retained, as only by their united efforts could the 
new scheme of organisation be developed with dispatch and 
success, 

Your Board propose to you that this meeting shall stand 
adjourned until a convenient date, and that in the meantime you 
will patiently await the maturing of the negotiations that are now 
afoot, re.ying upon the ability and zeal of your directors to safe- 
guard and protect your interests in. every possible way, and as 
soon as the negotiations are sufficiently advanced we will lose no 
time in putting the matter fully before you for your final 
decision, 











LLOYD’s REGISTER OF SHIPPING—STAFF CHANGES.—A number 
of noteworthy changes in the rank and /ora/e of members of the 
surveying staff of Lloyd’s Register of Shipping is about to be 
made. In view of the pending retirement, in June next, of Mr. 
Harry J. Cornish, who has been on the staff for forty-six years, 
and has been chief ship surveyor since the late Mr. Benjamin 
Martel! retired in 1899, the Committee have appointed Mr. 8S. J. 
P. Thearle to succeed Mr. Cornish in that highly responsible 
position. Mr. Thearle, it will be of interest to state, was born at 
| Portsmouth, and served his apprenticeship in Devonport Dock- 
| yard. In 1865 he was admitted an Admiralty student at the 
| Royal School of Naval Architecture, and three years later gained 
| his diploma as Fellow of the School. From 1868 to 1874 he was in 
| the service of the Admiralty as assistant overseer for vessels built 
| by contract, and as draughtsman in the office of the Controller of 
| the Navy. In January, 1876, he was appointed to the ship survey- 

ing staff of Lloyd’s Register, and was stationed at various ports, 
but for much the longest period at Glasgow, from which in 1898 
| he was transferred to Newcastle as principal surveyor in the Tyne 
| district. In 1900, consequent on the retirement of Mr. Martell 
| and the advancement of Mr. Cornish, he was appointed assistant 
| chief ship surveyor, with a seat in the head office in Fenchurch- 
| street, London. As an author of works bearing upon the science 
| and art of shipbuilding, which have long been standard text-books 
| in school and university, he is widely known, while as a member of 
| the Institution of Naval Architects he has held office and con- 
| tributed not a little to the transactions and proceedings of that 
90 As assistant chief ship surveyors under Mr. Thearle the 
Committee have appointed Mr. Charles Buchanan, who has for 
many years been a leading member of the London staff, and 
Mr. E. C, Champness, who was for a time on the Clyde, and in 
1904 was transferred to the Tyne to take up the principal surveyor- 
ship there. Other impending changes are that Mr. James 
Mollison, principal engineer surveyor in the Glasgow district, and 
Mr. J. L. Sinnette, senior ship surveyor, will retire. Mr. Molli- 
son, who has been on the Glasgow staff of the Register for twenty ; 
eight years, is very well known and greatly esteemed by Clyde 
engineers and shipbuilders. He has for many years taken a 
leading part in the affairs and development of the Institution of 
Engineers and Shipbuilders in Scotland, of which he has been a 





member since March, 1876. 
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A LARGE HYDRAULIC FLANGING PRESS. 


HYDRAULIC presses for flanging boiler plates and similar 
class of work are generally built with rams in the bottom 
head only, and with the top head adjustable at different heights 
on the columns. Very often the return stroke of the rams in 
the bottom head is effected by the weight of the plungers and 
tools only, and no special and more powerful return stroke is 
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15$ft. The press has been designed for flanging boiler plates, 
bogie frames, gun-carriages, &c., and is capable of finishing 
articles of this class of even heavier dimensions than hitherto 
called for in one heat and in one operation. 

The drawing below gives the main dimensions in 
millimetres, and it will be seen that the press is furnished 
with top and bottom cylinders with downward and upward work- 
ing plungers respectively. The upper head has four, the lower 


HYDRAULIC FLANGING PRESS 


provided for. 


Besides this, such presses are sometimes not | head two plungers working at different pressures, and in both 


powerful enough to finish the work in one heat and in one | cases each of the plungers has a comparatively strong return 


operation. 

The flanging press illustrated herewith is in many 
respecte a departure from the above-mentioned older kinds 
of presses. This press, which 
largest of its kind in the world, weighs about 400 tons, and 
the greatest distance between the columns is about 4.7 m., or 





| stroke. Moreover, the upper head, besides the return stroke 


arrangement proper, is also equipped with a special lifting 
arrangement sufficiently powerful toovercome the weight of the 


probably is among the} movable parts, that isto say, they are hydraulically counter- 


balanced. A similar arrangement is also provided for in the 
Jower head. The top table is not guided by the four columns, 





but it is firmly secured to a central guiding bar running in 
long bearings in the top head. This bar is of forged steel, 
800 mm. by 800 mm. square (about 314in. by 31gin.) and 
11 m. (about 36ft.) long, and around it the pressure 
cylinders are placed. This arrangement renders the press 
capable of exerting its full pressure at a distance of about one 
metre outside itsown centre. The lower head is provided with 
two auxiliary cylinders having a comparatively power- 
ful return stroke, ani placed diametrically opposite each 
other ; these serve to flange doorholes and similar work at the 
same time and during the same heat as that in which the main 
cylinders of the top and bottom heads press the form and outer 
flange of the boiler plate itself. A hydraulically moved 
forging table, used for the changing of tools or dies and the 
handling of plates, can be moved about 4 m., or 13it., in 
front of the press. 

The controlling valve gears are constructed on the Astfalck 
system, which is claimed to be easy of manipulation, to give 
high speed to the plungers with a high degree of economy as 
to consumption of pressure water. The pressure water plant 
consists of pump, and accumulator, and the working pressure 
is 200 atmospheres or nearly 2950 1b. per square inch. The 
pump has three-throw rams and is belt driven. It makes 
120 revolutions per minute, and requires nearly 40 horse- 
power to work it. This plant is sufficient for ordinary work. 
For extra heavy work and to serve as @ reserve, a second 
pump, also of 40 horse-power has been provided. 

The press was designed and built by A. Borsig, of Tegel, 
near Berlin, for the ‘‘ Borsigwerk’’ in Upper Silesia. 








THE INSTITUTION OF CIVIL ENGINEERS. 





HEAT LOSSES IN AN ELECTRIC POWER STATION. 

At the ordinary meeting on Tuesday, December 22nd, Mr. 
James C. Inglis, president, in the chair, the paper read was ‘‘ An 
Investigation of the Heat Losses in an Electric Power Station,” 
by F. H. Corson, Assoc. M. Inst. C.E. The following is an 
abstract of the paper :— 

An inquiry, originating from Blackburn, in 1903, showed that 
the average coal consumption of thirty-four principal generating 
stations of the United Kingdom was about 7.7 lb. per unit 
generated. The figures ranged from 3.6 lb. to 15 lb., Blackburn 
standing at 10 lb. 

Rough tests on the various sections of the plant resulted in 
considerable rearrangement. The steam pipe system was over- 
hauled and more effectively drained, and steam separators and 
driers were in consequence dispensed with. Engine stop valves 
were, where possible, attached directly to the main steam pipes. 
The steam ring was discarded, and generally the effective heat 
radiating surface was greatly diminished. Better fitting boiler 
dampers were provided, the condition of the brickwork was 
improved, and the whole process of combustion was more 
thoroughly controlled by the institution of flue gas analysis. 
These and similar alterations occupied about three years, and the 
fuel consumption fell during that time to about 6 lb. of the same 
coal per average unit generated, a reduction of 40 per cent. 
Further progress being imperative, it was decided to conduct tests 
covering the whole operation of the works, viewing the losses 
peculiar to each part of the plant in their relationship to each 
other and to the whole; and arrangements were made and 
apparatus devised for their prosecution. ‘ 

After isolated trials of the various types of apparatus had proved 
their reliability, simultaneous tests were arranged of a duration 
long enough to embrace all conditions of operation met with in 
routine work. 

The Blackburn undertaking comprises two adjoining stations of 
2300 kilowatts capacity each, containing :—Twelve mechanically- 
fired Lancashire boilers, six fitted with superheaters; fifteen 
high-speed engines driving generators from 60 kilowatts to 
775 kilowatts in size, controlled from three switchboards ; steain 
piping 3in. to 14in. in diameter; ejector and jet condensers fed 
from an overhead water tank above the boiler-house ; low-speed 
steam-driven feed pumps ; four batteries of economisers totalling 
1504 tubes; two chimneys, 150ft. and 250ft. high respectively. 
The test has covered during 168 consecutive hours the combustion 
of about 230 tons of coal, the evaporation of 3.376 million pounds 
of water, and the generation of 99,295 electrical units. The net 
results show a consumption of 5.15 lb. of coal, and a total 
evaporation of 33.9 lb. of water per average unit. 

Observations have been taken half-hourly of the rate of 
evaporation, and of the temperature of the feed water at the 
feed tank, and the economiser inlets and outlets ; of the chemical 
composition and temperature of the gases in boiler and economiser 
flues ; of the temperature and pressure of steam supplied to and 
discharged from the engines ; of the temperature and quantity of 
the injection and discharge water of the condensers ; and of the 
electrical units generated. 

Some of these data have also been obtained by using record- 
ing apparatus. The performance is shown on a time basis in 
curves, and in total in eight balance-sheets relating to the 
operation of the whole plant and of its constituent parts. 
So far as possible, the results have also been entered on the form 
prescribed by the Institution Committee on Steam Engine and 
Boiler Trials. 

The principal sub-divisions into which the trials have fallen 
are :—(1.) Fuel selection ; (ii.) Estimation of moisture in coal ; (iii.) 
Determination of calorific value; (iv.) Flue gas analysis and 
measurement ; (v.) Evaporation of water and distribution of steam ; 
(vi.) Steam consumption of auxiliaries ; (vii.) Steam consumption 
of main engines ; (viii.) Measurement of output. 

1. Fuel selection.—This has been effected after comprehensive 
trials, involving calorimetric determination and actual workiog 
test of various fuels. The insufficiency of the calorimeter indica- 
tion alone is shown in Table I., and it has accordingly been used 
only as a preliminary guide, supplemented by practical trial under 
working conditions. As a means also of ensuring uniformity of 
supply of fuel, the employment of the calorimeter has been largely 
discarded, more reliance being placed on observation of the coal in 
actual use. To exhibit the results quantitatively, the calorimetric 
determination of the heat value of the coal has been adopted. 

2. Estimation of moisture in coal.—Every load of coal entering 
the works is sampled at the weighbridge. All samples, roughly 
1lb. weight each, are mixed at the end of the day, and dried, the 
loss of weight being approximately a true statement of the moisture 
contained. Periodical tests have been applied to check the 
accuracy of the method, and have shown that some water, about 
1 per cent. of the weight of the sample, still remains. With this 
correction, the moisture is estimable by these means with close 
approximation, and uncertainty as to the efficacy of the process is 
overshadowed by the greater doubt accompanying any calculation 
of the qualities of the whole from those of a small part. Tables 
show the results of the moisture tests for nine months. 

8. Determination of calorific value.—The Thompson calorimeter has 
been modified for the removal of certain liabilities to inaccuracy 
existent in its original form. Oxygen supply from a gas cylinder 
has replaced that from potassium chlorate and nitrate, rendering 
combustion more controllable, and securing better transference of 
heat to the water. Electric ignition has ensured thoroughness 
of combustion, and external silvering of the outer vessel has 
reduced radiation error. Curves illustrating the diminution of 
radiation resulting from the external silvering are given. The 
mean calorific value from seventy-three tests of the dried fuel is * 
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13,180 B, Th. U. per pound, or, allowing for moisture, 12,310 B.Th.U. 
per pound, of the coal as fired. 

4. Flue gases analysis and measurement.—The chemical constitu- 
tion of the flue gases has been estimated by a Krell CO, recorder, 
and by the Orsat apparatus. Considerable difficulty has been 
encountered in the selection of truly average sample gas, and a 
large number of tests have been made to ensure certainty of its 
representative character at all times. Numerous test holes have 
been drilled in the flues, and samples from one point compared 
with those derived simultaneously from another. Other difficulties 
have arisen from the type of analyser employed. After trial of 
varied arrangements, all such troubles appear to have been 
surmounted, and the correctness of results has been proved by 
confirmation of the Orsat apparatus. Diagrams are given of the 
arrangements made for the purpose of fiue gas analysis, and also 
typical CO, charts obtained from the fiues. 

Specific heat.—Some doubt is suggested of the validity of comput- 
ing the specific heat of the gases from that of their several consti- 
tuents, and also of assuming the quantity to be independent of 
change in temperature and pressure. In the inquiry this course 
has been followed, any error resulting therefrom being probably 
exceeded by possible uncertainty of the chemical analysis. 

Temperature.—Four certified mercury pyrometers, one of record- 
ing type, have been used for this section of observations. Tem- 
perature records from boiler and economiser flues are given. 

5. Evaporation of water and distribution of steam.—The feed- 
water has been registered by a Siemens water meter in the pump 
suction pipe, the instrument being tested daily on the pumping, 
at various rates, of a measured quantity of about 2000 gallons. 
Errors of the meter, due to the presence of air vessels, were 
encountered, but were obviated, and the half-hourly record of the 
meter, corrected by the error curves, may be accepted with con- 
fidence. The water lost by leakage and by blowing down of 
boilers has been determinable by direct test, and the radiation loss 
by shutting off all engine valves and applying still tests of ten 
hours’ duration for the measurement of condensation. This may 
be inaccurate, for in practice the steam is superheated, but it has 
been preferred to results obtained from attempts to derive the 
figure from the fall in temperature accompanying the flow of a 
known weight of superheated steam. 

6. Steam consumption of auriliaries.—The tests under this head 
cover the steam used by furnace grate jets, by feed pumps, and 
by apparatus of domestic character. The first of these has been 
arrived at by feeding all jets from one boiler, and noting the rate 
of evaporation ; the second, by condensation of the exhaust into a 
known weight of water at various speeds of pumping ; and the 
third by frequent direct tests. 

7. Steam consumptron of main engines.—The steam consumed by 
the main engines is deduced from the increase in temperature of 
the condensing water, the quantity of which has been measured. 
The accuracy of this method rests upon dryness of the exhaust 
steam, which appears to be indicated by thermometers and 
mereury gauges fitted to the engine exhausts. 

8. Estimation of electrical ou’ put.—All energy used for whatever 
purpose has passed through meters calibrated to 2 per cent. 
accuracy. 

In conclusion, the author discusses the part played by each 
possible source of loss in the indifferent thermodynamic per- 
tormance of the works as a whole. While regretting that circum- 
stances have compelled somewhat superficial treatment of some 
details, he has confidence in the accuracy of the data obtained 
within the limitations prescribed by the apparatus available and 
by the character and conditions of the trial. 





PASS LIST, OCTOBER EXAMINATIONS, 1908. 

Studentship (44).—E. E. Ainley, J. G. Ambrose, G, Atkinson, 

E, J. Attenborough, J. T. Bagram, E. V. Baldwin, W. K Baruey, 
Cc. V. Bayliss, H. Cranage, K. V. Cuthbe, G. K. Dalal, R. H. 
Davey, C. R. Davidson, J. Featherstone, R. Foster-Palmer, J. M. 
Gameson, A. Gidley, R. W. Ham, C. Hartnell, J. W. Hill, 
J. Howarth, G. B. Leach, R. Lean, A. N. Lucey, C. J. McCaus- 
land, C. A. Maitland-Heriot, F. W. Matthews. P. F. Murphy, 
L. Napier, 8S. J. Norton, R. G. Parrott, G. E. Poole, V. N. ff. 
Powell, U. S. Row, T. F. Ryan, A. D. Salway, C. Simpson, 
A. C. B. Taylor, A. D. Villares, P. F. Wainwright, R. A. Wallace, 
C. E. H. L. Walter, H. Wood, T. W. Wragg. 
Associate Membe rship (138) : (a) Candidates Examined in 
ndon (131): Whole Examination (67).—A. Aldred, H. W. Apted, 
R. C. Atkinson, V. B. Atkinson, W. J. Ball, A. F. Baynham, 
H. Blyth, C. L. Boucher, W. D. Brand, E. C. Buck, F. R. Bur- 
tield, W. M. Campbell, H. A. Chai, R. T. Colquhoun, T. M. de Cruz, 
H. Curphey, H. Darby, A. A. Davis, H. W. Davis, J. H. Dixon, 
C. W. T. Green, D. E. Greenwood, F. B. Greenwood, J. F. Hasel- 
dine, W. Healey, A. Hiley, E. R. Hinchsliff, R. V. Hitchcock, 
C. F. Hunter, G. Ingram, F. H. Jeffree, A. O. Laird, H. N. 
Letherby, M.S. A. Lewis, R. F. McKay, R. A. Mascall, J. R. 
Matthew, K. W. S. Mitchell, J. H. Morris, N. Murray, 0. Olliff- 
Lee, W. H. Pearce, B. H. Penn, C. Percival, W. H. Pirrie, M. G. 
Piatts, H. Procter, A. W. Purchas, E. J. Rimmer, L. Sealy-Allin, 
. Smart, A. Smith, D. E. Smith, T. H. Smith, R. Stevenson, 
W. S. Tait, H. V. Towner, S. Upton, D. C. Urie, A. J. Venables, 
J. Walker, J. J. Walker, A. B. Wallis, W. W. Warren, R. T. 
Waters, R. G. Wright-Nooth, J. S. Young. 

Section B of Part II, (44): (previously passed in Part I. and 
Section A of Part I.).—J. E. Alexander, G. F, Atkinson, L W. 
Bannehr, RK. J. Baumgartner, E. H. Beal, G. H. Benton, P. St John 
Bishop, C. H. Bradley, J. Brierley, H. G. Butchart, M. Butler, 
H. R. Carr, W. G. Cross, A. E Darby, J. Draper, C B. Ede, W. 
Farrar, T. Fletcher, A P. Howell, H. Hughes, W. E James, G. H. 
Kay, J.S Killick, J. B. Kirby, A. E. Langley, A. J. Lyddon, J. 
McNee, A E Marshall, H. F. Mason, C. E. May, T. S. Rea, J. H. 
Reay, W. S. Richmond, F. H. Robinson, J. C. A Roseveare, J. A. 
Royds, A. Scott, H. Snowden, T. S. Spittle, J. A. Watt, F. E. 
Weekes, G. J. Whatley, J. Wilde, C. J. Yorath. 


Li 


Part I. and Section A of Part JI. (20).—H. A. Alexander, 
G. H. Austin, M. Babington, H. W. Barker, R. H. Barr, J. A. 
Bell, A. W. Bullough, P. N. Fawcett, F. W. C. Fowle, A. C. 


Gardner, W. H. Haile, F. Horspool, C. F. Hunt, H. J. A. Jones, 
J. W. Lewis, R. W. Richardson, J. H. Samuel-Yates, J. C. Tel- 
ford, H. Trounson, R. G. Trower. 

(b) Candidates Examined Abroad (7): Whole Examination (5).— 
F. W. Furkert, J. B. L.. Meek, R. F. Morris, M. Randall, H. 
Vickerman. 

Section B of Part IT. (1): Previously passed in Part I. and Section 
wl of Part I1.—H. H. Bowack. 


Part I. and Section A of Part II. (1).—W. H. Young. 








ALMANACS, DIARIES, &e. FOR 1909. 

SuME useful wall calendars, &c., for the year 1909, have reached 
us:—Bullivant and Co., Limited, of 72, Mark-lane, E C., have 
sent us a well got up combined scribbling diary and blotting pad 
suitable for office use. From the same firm we have also received 
a handy pocket-book and diary. George Craddock and Co., Ltd., of 
Wakefield, have forwarded their usual excellent wall calendar. 
Like the company’s calendar sent to us last year, the figures are 
printed in large type, and it has monthly tear-off sheets.— Messrs. 
E. and F. Turner, of 82, Mark-lane, E.C., have sent a neat little 
wall calendar, with daily tear-off sheets.—Merryweather and 
Sons, Limited, of London, have also sent a wall calendar, with 
monthly tear-off sheets, the card on which the calendar is 
mounted bearing pictures of the company’s fire engines, &c.—A 
calendar printed on high-class paper, and having monthly tear-off 
sheets, is to hand from Alfred Herbert, Limited, of Coventry. 
Each sheet bears an illustration of some form of machine tool 
manufactured by the company.—From Mr, John Etherington, of 








39a, King William-street, London Bridge, E.C., we have his 
usual wall calendar, with monthly tear-off sheets.—J. Halden 
and Co., Limited, of 8, Albert-square, Manchester, have senta wall 
calendar with monthly tear-off sheets. IHustrations are given 
in the calendar of the firm’s drawing instruments, calculators, 
drafting tables, and so forth.—From the Hart Accumulator 
Company, of Stratford, E., we have received a useful blotting 
pad. This pad is of large dimensions and admirably suited for 
office use.—A large single-sheet wall calendar from Shand, Mason 
and Co., of 75, Upper Ground-street, Blackfriars-road, London, 
bears illustrations of the company’s fire engines.—The Sheppee 
Motor Company, of York, has sent a tasteful calendar with small 
monthly tear-off sheets. The card on which the calendar is 
mounted bears an excellent picture.—John Rogerson and Co., of 
Wolsingham, Durham, have sent a wall calendar with monthly 
tear-off sheets. The calendar is printed on high-vlass paper, and 
it bears illustrations of many forms of steel castings and 
forgings. — Another tasteful wall calendar with small monthly 
tear-otf sheets is to hand from.J. J. Saville and Co., Limited, 
of Triumph Steel Works, Shetfield. The card on which this 
calendar is mounted bears a good picture.—From the Hunslet 
Engine Company, Leeds, we have the usual excellent little 
wall calendar with monthly tear-off sheets. As in the case of the 
calendar received from the company last year, the card on which 
the calendar is mounted is finished in washable gelatine, which 
can be cleaned with a damp sponge.—John Smith and Co., of 
Grove Work:, Carshalton, Surrey, have sent us a wall calendar 


printed on cardboard.—The usual handsome blotting pad 
and diary has come to hand from the Electrical Power 
Storage Company, of 4, Great Winchester-street, E.C. At 


the top of the blotting pad there is a calendar.—Hayward 
Tyler and Co., Limited, of 99, Queen Victoria-street, have sent a 
copy of their 1909 diary. As in the case of the previous diary 
sent by this firm, it contains useful tables and formule and other 
matter which should prove of service to practical men.—We have 
received from G. and J. Weir, Limited, of Cathcart, Glasgow, a 
neat combined diary and pocket-book. 








NAVAL ENGINEER APPOINTMENTS. 
THE following appointments have been made by the Ad” 
miralty :— 
Engineer Commanders. — 8. G. Haddock, to the Royal Arthur ; 


F. J. Flood, to the Hannibal; W. G. Mogg, to the Repulse; W. 
Wright, to the Russell; R. W. Toman, to the Hibernia; F. J. 





Flood, to the Hannibal, on recommissioning ; and T. B. Huddy, 
to the Ariadne, additional for the Argonaut. 

Engineer-Lieutenants.—G. R. Byles and H. 0, Andrews have 
been advanced to the Senior List, with seniority of November Ist ; 
H. Williams, to the Iphigenia ; C. F. L. Donkin, to the Vernon, 
additional for the Maer ; T. W. Richards, to the Hecla, 
additional for the Vulture ; T. J. Morgan, tothe Isis; T. J. Wells, 
to the Leander, additional for the Roebuck ; P. R. 'T. Brown, to 
the Victory, additional for the Bellona, and to assist on staff of 
Admiral Superintendent of the district, and to proceed to works 
of the Fairfield Shipbuilding Company at Glasgow; J. F. 
Goldsmith, to the Drake, additional to assist Engineer Captain ; 
G. Moore, W. C. G. R. J. Grant, L. Gregory, to the Hibernia, G. 
J. Sisley and H. Burt, to the Hannibal, on recommissioning. 





LIVERPOOL ENGINEERING SOcIETY.—In accordance with a resolu- 
tion passed at the ordinary meeting of the Society on November 
18th, 1908, the President and Council have arranged for the annual 
dinner to be held at the Adelphi Hotel, Liverpool, at 7 o'clock on 
Thursday evening, January 14th, 1909. The Secretary will be 
obliged to the members if they will make application as early 
as possible for tickets, in order to allow time to make the neces- 
sary arrangements. 


Mr. GEORGE WHALE.—-We are glad to be able to say that the 
reports which have appeared in some quarters that the cause of 
Mr. George Whale’s resignation of the post of locomotive superin- 
tendent to the London and North-Western Railway is ill-health 
are quite incorrect. Mr. Whale has just completed fifty years in 
the service of the company, and he is retiring because he desires 
to enjoy some years of leisure. Everyone will wish him the best 
of health in his well-deserved rest. 

AN AMATEUR’s LATHE.—-Particulars of a new 3) centre lathe 
have been sent to us by the Colchester Lithe Company. The 
machine has a raised bed, which 1s cast in one part with a narrow 
table or tray, so that a stiff design results. The lead screw is 
placed close to the front shear, and a single-action clutch under 
the fised headstock couples or uncouples it. The spindle has a 
2 hole right through, and runs in adjustable taper gun-metal 
bearings. The cone is turned by a gut band, and back gear is pro- 
vided. The saddle is | slotted and surfaced, so that it may be 
used for boring. All wheels are machine cut. A simple milling 
device can he attached to the tool pillar, the wheels being used as 
disiding plates. 


THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETINGS.— 
At the students’ meeting, held at the Institution on Friday, the 
18th December, at 8 p.m., Mr. E. P. Hill, M. Inst. C.E., in the 
chair, the paper read was ‘“‘ High-power Water Turbines on 
Moderate Falls,” by R. Woldenden, M.Sc., Stud. Inst. C.K. The 
paper, which was illustrated by lantern slides, described briefly 
the various types of impulse and reaction turbines and their 
regulation, and discussed mathematically the design of mixed-flow 
and radial inward-flow turbines. [In the subsequent discussion 
the following gentlemen took part :- Messrs. A. Caldwell-Smith, 
Cc. J. Guttmann, D. G. French, G. 
Quartermaine, D. H. Thomson, F. W. Cockshott, and R. C. Wells. 
The Chairman, in summing up, referred to the benefit derived by 
turbine users from the construction of reservoirs for water 
supply. 

PROGRESS OF AUTOMOBILISM.—The popularity of the motor car, 
not only for ‘pleasure, but also for commercial purposes, is fully 
emphasised in a report just issued by the Royal Automobile Club. 
The statistics given relate to the number of motor vehicles regis- 
tered in the United Kingdom at the 30th September last. No 
authentic figures have been available since those published in 
1906 with the Report of the Royal Commission on Motor Traffic, 
but the figures from which we quote have been compiled, we are 
told, on returns specially furnished to the Royal Automobile Club 
and the Scottish and Irish Clubs by the registering authorities 
themselves, so they may be taken as authentic. The number of 
vehicles registered up to September 50th is shown to be 154,391, 
of which 71,381 were for private use, 12,104 for trade purposes, 
and 5880 as public conveyances, with 55,026 motor cycles. Of the 
total number 137,345 motor vehicles belong to England and Wales, 
10,907 to Scotland, and the remaining 3139 to Ireland. The 
County of London claims by far the largest number, n»mely, 
34,908, which shows the enormous increase of about 175 per cent. 
in the three years. The 1908 total of 154,391 compares with 
74,308 of 1905, that is to say, an increase of about 1074 per cent. 
Probably the most gratifying section of the report deals with the 
very large increase in the number of commercial vehicles used. 
There is a great future before this class of car when its advantages 
become more fully appreciated, 


Lacey, G. Lovegrove, A. S. | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


The Week. 

THE majority of the mills and forges are taking a full 
week’s holiday dating from Christmas Eve. This week, therefore, 
up to date, has been a blank one so far as new business is con- 
cerned. The close of the year finds ironmasters’ order books 
uncommonly bare in most branches of the rolled iron trade. The 
most unsatisfactory feature of the Midland iron market at 
present is that manufactured iron makes no corresponding 
advance to pig iron either with respect to demand or prices. 
Many of the ironmasters have for some time past found them 
selves under pressure to sell at the best prices offered, and this 
has defeated the endeavours made in other directions to uphold 
values, and has involved the acceptance of business at practically 
no profit. 


The Year. 

The past year has been of a disappointing character in the 
iron trade. Following upon two years of prosperity the twelve 
months which have now closed have been of very partial activity 
in the manufactared iron branches and of diminished demand, 
and, though not to.the same extent, in the pig iron trade likewise. 
Prices-of manufactured iron have been extremely unsatisfactory, 
but ia pig iron, notwithstanding a considerable fall on the values 
of 1906 and 1907, there has been less room for complaint, and 
smelters, on the whole, have not done so badly. The course of the 
marked and common bar trade during 1908 was sketched in last 
week’s report. All that need now be added is that some of the 
ironmasters declare that the present price of £8 for Staffordshire 
marked bars is still too high, compared with the cost of raw 
material, and they advocate a further early drop of 10s. per ton. 
So far, however, the mckers have been able to resist this pressure. 
The present price of £8 is the minimum for the last eight years, it 


| should be remembered, and until July of last year when the pre 
| sent standard was fixed, £8 had not ruled for a period of three 


years. The maximum touched in recent times was £11 10s. in 
1900. Unmarked bars have declined from £7 to £7 2s. 6d. at the 
commencement of 1908 to £6 and £6 5s., which is the price at date. 
North Staffordshire ‘‘crown’ bars have been under the influence 
of the Lancashire and Yorkshire makers, and the North Stafford 
shire firms have had to follow the lead of the other two counties 
in two reductions of 10s. each. The current price of this iron is 
now £6 10s. per ton f.o.b., compared with £7 10s. f.o.b., which 
was its value when the year started. 


Three Quarterly Meetings of 1908. 

The April quarterly meeting brought no improvement in 
the quietude of demand which had marked the business in bar 
iron and merchant ircn during the first three months of the year, 
and a reduction of 5s. per ton was announced by the Gas Strip 
Manufacturers’ Association, bringing the basis price down to £6 15s. 
to £6 17s. 6d. The total reduction in this class of iron on the 
three months was 10s. The alteration was generally attributed 
to the poor demand that had been experienced for some time from 
the wrought iron tube trade. Unmarked bar prices were very 
irregular, the average being £6 12s. 6d. to £6 15s., a fall of 7s. 6d. 
on the quarter. Sheets were in an unhealthy condition ; there 
was nothing like enough work for the makers, and prices were 
regarded as quite unremunerative. Compared with the beginning 
of January, a reduction had occurred of 12s. 6d. to 15s. per ton, 
singles having dropped to £7 7s. 6d and £7 10s., and doubles 
to £7 10s. and 47 12s. 6d. The July quarterly meeting 
passed over without the long looked for trade improvement 
having made its appearance, and business in every branch was 
still reported dull. A further fall of 53. per ton was seen in tube 
strip, bringing the price down to £6 10s. and £6 12s. 6d., and 
the break up of the International Tube Combine at this date did 
not augur well for strip makers’ prospects. Unmarked bars were 
£6 5s. to £6 7s. 6d, and hoops £7. Black sheets, doubles, were 
quoted £7 7s. td. to £7 10s., singles £7 5s. to £7 7s 6d., and 
trebles £8 to £8 2s. 6d., galvanised corrugated sheets remaining 
at £12 10s., f.o.b. Liverpool. The third quarter of the year was 
a steady time so far as prices were concerned, and when the 
October quarterly meetings were reached the only changes which 
appeared were an easing in unmarked bars and hoop and sheet 
iron quotations of 2s. 6d. per ton. The volume of business trans 
acted was not, however, much greater than previously, and this 
tameness has pursued trade ever since to date. 








NOTES FROM LANCASHIRE. 
(From our owa Corresponde nt.) 
MANCHESTER, Wednesday. 


The Pig Iron Position. 

THE exhaustive account published in last week's 
ENGINEER of the position of pig iron in this district applies 
equally to the closing week of the year. On the Iron ‘Change 
on Tuesday, although the attendance was very meagre, it is 
satisfactory to note that the feeling as regards ousiness during 
the opening weeks of next year was of a more hopeful character 
than has been the case for some time past. Whilst there are few 
changes to record, especially in English iron, merchants were 
asking more money for Scotch and Lincolnshire No. % foundry 
irons. Middlesbrough was a shade easier. There was practically 
nothing being done in forge iron. 


Steel, &c. 

Agents reported that there was a better feeling in most 
steel products, without, however, any change in prices. Copper 
and sheet lead remained unchanged, but English tin ingots were 
well maintained. 


Quotations. 

Lincolnshire No. 3 foundry, 52s. 9d. to 53s. 3d.; Statford- 
shire, 52s.; Derbyshire, 52s. to 52s. 6d.; Middlesbrough open 
brands, 57s. 10d. Scotch: Gartsherrie, 59s. 6d. to 60s.; Glen- 
garnock, 60s.; Eglinton, 57s. 6d. to 57s. 9d.; Dalmellington, 58s., 
delivered Manchester. West Coast hematite, 58s. 6d.; East 
Coast ditto, 57s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie, 57s. 6d. to 58s.; Glengarnock, 58s.; Eglinton, 
65s. 6d. to 55s. 9d.; Dalmellington, 53s. Delivered Pres- 
ton: Gartsherrie, 58s. to 593; Glengarnock, 59s.; 
Eglinton, 56s. 6d. to 56s. 9d.: Dalmellington, 57s. Finished 
iron: Bars, £6 10s.; hoops, £7 12s. 6d; sheets, £7 lds. 
to £8. Steel: Bars, £6 23. 6d. to £6 5s ; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. 
to £8; boiler plates, £7 7s. 6d.; plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. to 
£4 15s.; foreign, £4 5s. to £47s 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £76; tough ingot, £67 10s.; best 
selected, £67 10s. per ton ; copper tubes, 94d.; brass tubes, 7#d.; 
condenser, 8#d.; rolled brass, 6gd.; brass wire, 6jd.; sheet brass, 
72d.; brass turning rods, 63d.; yellow metal, 64d. to 63d. per. lb. 
Sheet lead, £16 per ton, English tin ingots, £131 103. per ton. 


The Lancashire Coal Trade. 
The wintry weather caused a brisker feeling in house coal, 
but in other respects there was no change in quotations, 
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BARROW-IN-FURNESS, Thursday. 
Hematites. 

There has been no movement in the hematite iron market 
during the week, except in the direction of less attention being 
devoted to business, owing to the holidays, and also owing to 
the fact that buyers are not disposed to place more orders 
for iron than they require for their immediate requirements, 
which are few. ‘he belief is that prices will be lower 
before long, and this is calculated to make buyers hold their 
hand as far as possible. Makers who are not producing as much 
iron as they did are not well off for business, and there is no likeli- 
hood of any change for the better for some time to come at least, 
as the channels in which hematite iron are usually employed have 
fewer wants at present than at ordinary times. Stocks of metal 
are low at 7500 tons in warrant stores, while the bulk of iron held 
in makers’ yards is small, although somewhat larger than at the 
beginning of December. Prices are unchanged nominally. Mixed 
Bessemer numbers are at 58s, 6d. net f.o.b., and warrant iron- 
sellers are at 57s, 6d. net cash. There is no doubt business could 
be done at figures somewhat lower than these. Smelters are 
expecting to get some relief from cheaper supplies of raw 
material and from cheaper labour, in order to make it possible to 
make iron at a profit, which is scarcely possible at present. Only 
a small trade is being done in special classes of hematite, and the 
trade in ferro-manganese und spiegeleisen is only of small volume. 
Charcoal iron represents only a small sale. There is next to no 
inquiry for scrap iron. Iron ore is in slow consumption, and the 
mines in the district are only responsible for a comparatively 
small output. 


Steel. 

The mills in the northern part of the district are only 
moderately employed, principally on small orders for rails, and the 
mills at Barrow, which were closed down last March, are still 
inoperative, and will probably continue so until trade mends and 
riears improve. During the stoppage of these works a new gas- 
lowing and electric plant has been put down, from which great 
economy of production is expected. This plant is now ready for 
operation, and some interest is being taken in it from alike an 
engineering and a metallurgical point of view. 


Shipbuilding and Engineering. 

No information is to hand about new orders for local ship- 
yards, but it seems to be a settled fact that the new Spanish order 
has been fixed with the Vickers’ group, and it is expected, 
although these ships are to be built in Spain, they will mean a 
great deal of work not only for the Barrow yard, but also for the 
firms of Armstrong and John Brown. Engineers are already 
much busier on gun mountings, and it is anticipated that ere long 
there will be renewed activity in the marine shops, and in all the 
accessory departments which produce material for the construc- 
tion of ships and engines. 


Shipping and Coal. 

The usual shipping returns are not available this week. 
but there is reason to believe that the returns for the year will 
show a falling off against last year of some 320,000 tons of iron 
and steel. Freights are low ; coal and coke are cheap, and in 
small consumption. 








THE SHEFFIELD DISTRICT. 
(From our own Corre spondent. ) 


The Coal Trade in 1908. 

THE condition of the coal trade in South Yorkshire during 
the twelve months has been one of steady and continuous decline, 
with miners’ wages 15 per cent. higher than they were at the 
beginning of 1906. In January of that year, steam coal, the 
dominant coal of the district, was at Ss. 6d. to 9s. per ton; in 
January, 1907, at 10s, to 10s. 6d. per ton; in January, 1908, at 
lls. 6d. to 12s, per ton. The closing month of 1908 found the 
price back at 8s. 6d. to 9s. per ton. Under these circumstances coal- 
owners during the year have naturally been reluctant to enter into 
forward contracts at reduced prices, which would have compelled 
an application for lower wages. Thus, of course, has come about 
the present unsatisfactory low condition of order books and 
absence of immediate demand for the large output of coal. It 
took two years for the price to rise to 11s. 6d. to 12s. per ton, but 
one sufficed to bring it down to 8s 6d. to 9s, per ton. The 
decrease in business, as we have shown recently, has been both in 
the home and foreign market, the better weights required for 
home industrial purposes having synchronised with a heavy falling 
off in the call for distant countries. The figures of exports are 
not as yet available beyond the eleven months which ended 
November 30th--up to which date the decline, compared with 
the corresponding period of 1907, was 459,279 tons—but there is 
no likelihood, when the return for December is issued, that the 
situation will be found to have been improved. Regarding loco- 
motive fuel for railways, the companies in some instances are 
able to make contracts at from 2s. 6d. to 3s. per ton less than in 
January last. Not a very large number of railway companies 
make their arrangements for fresh supplies at this time of the 
year, 


Gas and House Coal. 

Supplies of gas coal during 1908 have been fairly equal to 
the demand previously experienced, but South Yorkshire and Mid- 
lands have not received them so plentifully this year as on some 
former occasicns. Prices have been about 6d. to ls. per ton less 
than during last year. Arrangements for the most part have been 
made at this rate, though several of the late buyers have perhaps 
in some instances improved their purchases. There has not been 
such a decline in house fuel as in steam coal ; but the customary 
winter advance, which usually begins in October, has been pre- 
vented by the exceptionally prolonged mild weather. Now that 
winter has set in sharply, values will be strengthened, and a con 
tinuance of snow and frost may bring about higher prices. Cur- 
rent quotations at pits when the holidays began were at the 
figures which had ruled for a considerable time previously. Barnsley 
best, 11s. 6d. to 12s. 6d. per ton; secondary sorts, from 10s. to 
lls. per ton, Seconds have declined on the year from 1s. to 2s. 
per ton. 


Small Coal and Coke. 

Engine coal has been following other qualities in respect 
of price, ‘I'he small coal used’ in Lancashire was much affected 
by the seven weeks’ dispute in the cotton trade, the reduced 
demand tcmporarily influencing prices. Nor had the settlement, 
up to the holidays, altogether brought about a recovery to normal 
conditions, the low prices of better coals enabling them to be used 
in the mils, Small coal kept steady after the settlement, at 
4s, 6d. to 5s. 6d. per ton. Coke was in fair request during the 
year, but the ‘“‘drop” in pig iron prices resulted in a decrease of 
4s, per ton between the highest and the lowest figures for the 
twelvemonths. In January, best washed coke was at 14s, 6d. to 
lis. per ton; in December, 10s. 6d. to 11s. per ton. Unwashed 
coke made 6d. to 1s. per ton under these quotations at the 
respective dates. 


Pig Iron—Hematites. 

1906 and 1907 brought excellent business for pig iron 
makers. With the United States and the Continent, where good 
trade prevailed, there was a satisfactory business done. In the 
autumn of 1907 a decline set in, and makers, prudently realising 
that the time of good trade was temporarily over, as furnaces 
fe}l jn for repair they were most generally not re-lighted. Thvs, 





though consumption and export trade have been shown to be de- 
clining, there has nm no increase in stocks, but, as regards 
hematite in warrant, until within the last few weeks have been 
positively depleting. The prices per ton for 1908, delivered at 
Sheffield, have ruled approximately as follows:—East Coast: 
January, 72s. 6d.; April, 65s. 6d.; July, 63s. 6d.; October, 65s.; 
December, 64s. 6d. West Coast: January, 75s.; April, 70s.; 
July, 68s,; October, 67s. 6d.; December, 67s. 6d., less 24 per cent. 
in both cases, 


Lincolnshire and Derbyshire Irons. 

On the Ist of January Lincolnshire irons used in this 
district were quoted, net and delivered at Sheffield, as follows:— 
No. 3 foundry, 55s. 6d. per ton; No. 4 foundry, 55s.; No. 4 forge, 
54s. 6d.; No. 5 forge, mottled, white, and basic, 55s. 6d. On the 
30th of January No. 3 foundry was reduced to 52s.; No. 4 
foundry, to 51s. 6d.; No. 4 forge, to 51s.; and No. 5 forge, mottled, 
white, and basic, to 52s. On the 2lst of February the first 
three numbers were reduced Is. per ton, the other four remaining 
unaltered. On the 11th of June No. 5 forge, mottled, white, and 
basic were lowered 2s. per ton, the others being kept as before. 
On the 19th of June No. 3 foundry remained at 5ls. and No. 4 
foundry at 50s, 6d.; but No. 4 forge was brought down to 48s., 
No. 5 forge, mottled, and white were at the same figure, but basic 
was retained at 50s. Oa July 17th No. 3 foundry was made 50s, 
and No. 4 foundry 49s., a reduction of Is. and Is. 6d. per ton 
respectively ; the other qualities were unchanged. On July 31st 
reductions took place on all the numbers, No. 3 foundry being 
officially quoted at 49s.; No. 4 foundry, at 48s.; No. 4 forge, at 
47s.; No. 5 forge, mottled, and white, 47s.; basic, 48s. These 
figures have remained the minimum official quotations, but since 
August a premium of 2s. per ton has been put on the prices given. 
The prices for Derbyshire irons have ruled as follows, net and 
delivered in Sheffield :—January, No. 3 foundry, 56s. per ton, 
falling in June to 50s., rising in September to 51s., and in Decem- 
ber the price is 50s. In January, No. 4 forge was at 54s.; in June, 
49s.; in September, 50s.; and in December, 49s. 


Steel. 

The steel industry has declined during the year, both in 
volume and price, very much as iron hasdone. Trade has been 
quiet generally, both at home and abroad, The active demand for 
tool steel, including high-speed, during the earlier part of last year, 
decreased towards the close, and there has been less business done 
with the United States and the Continent. The lessened demand 
for steel, of course, was inevitable, seeing that the manufacture is 
so largely dependent on the condition of the engineering and 
allied industries. The call for forgings and castings used so 
extensively in the engineering trades, and supplied from this 
district, has generally been in constant decline. In several of the 
lighter steel departments there has been a fair amount of work, 
more particularly in respect of sections and parts required for 
agricultural machinery and implements, and in several of the edge 
tool trades. 


Military, Marine, and Railway Material. 

The year opened fairly well in the local heavy industries. 
In January the armour plate orders of the Government programme 
1906-7 were given out. These were for the battleships St. Vincent, 
Collingwood, and Vanguard, involving in all from 9000 to 10,000 
tons of armour. Of this weight approximately three-fifths came to 
Sheffield. The orders have now been all delivered. One 
battleship and four second-class cruisers compose the programme 
for 1908. As the cruisers are unarmoured, in the sense of heavy 
plating, the work is not likely to be very considerable. For 1909 
the Government programme is expected to be much more 
important, and it is looked for with much interest. In guns, shot, 
and shell, the home orders have been very limited during the year. 
A few orders were received from foreign customers. As was 
inevitable in the depressed condition of the shipbuilding industry 
throughout the year, the manufacture of ship castings, forgings, 
and other marine material has been very dull. The department 
in the heavy trades which bas been best employed has been the 
production of railway material. Although there have been no 
orders of great magnitude in the market, a number of fair 
dimensions, chiefly for India, the Colonies, and South America— 
supplemented by others from home companies and private 
owners—have found a fair amount of work in the spring shops, 
axle shops, tire mills, &c., over most of the year. 








NORTH OF ENGLAND. 


From ovr own Corresponde nt.) 
Cleveland Pig Iron. 

THOUGH in great part a holiday week with nearly all the 
finished iron and steel works laidjoff, a very fair busiaess has been 
done in Cleveland pig iron, and prices have decidedly stiffened. 
Traders are more confident about the outlook, and lower prices 
are not looked for, this being indicated by the fact that buyers are 
paying more for forward delivery than for prompt. The slack 
shipments and the rapid increase in the stock of pig iron in 
Connal’s store have no disquieting influence, for they are expected 
at this season of the year, and there is no reason to believe that 
they will continue thus after the holidays are over. When so 
many works are stopped the stock of pig iron is bound to increase, 
for the blast furnaces are kept at full production. The stock, 
though it is larger than it has been since the summer of 1907, is 
not a heavy one. Nevertheless, it has increased 86,000 tons since 
the beginning of July, and thus is nearly three times what it was 
six months ago. ‘The total held on 29th ult. was 133,671 tons, 
which was 27,647 tons more than at tha end of November. This 
was a larger increase than has been reported in any month since 
1905. A considerabe quantity of Nu. 3 Cleveland G.M.B. pig 
iron has been sold this week at 49s. per ton for January delivery, 
and 49s. 6d. for delivery over the first quarter of 1909, but 49s. 3d. 
for January became the general quotation on Wednesday for early 
delivery, the other qualities rising in proportion, No. 1 to 51s 6d.; 
No. 4 foundry to 4ss. 3d.; No. 4 forge to 47s 3d.; and mottled 
and white to 46s. ¥d. per ton, all for early delivery. Cleveland 
warrants have risen to 49s. 3d. cash. 


Hematite Iron. 

The East Coast hematite pig iron trade is in a less satis- 
factory condition than the Cleveland pig iron business, and feels 
the holiday influences more, as the steel works are more generally 
idle this week. Consumers have during the year not bought at 
all steadily, but have purchased ‘‘ by tits and starts,” all rushing 
in to buy at once, and then there has been a lull for weeks. 
Latterly second hands have been underselling the makers in some 
cases. They bought heavily in September and October, and not 
having found a market for all that fell due to them, they have had 
to sell at lower rates than the producers would accept in order to 
get the iron taken off their hands, They have this week been 
selling mixed numbers at as low a figure as 55s. 6d. per ton, but 
only in small quantities, and for immediate delivery, The makers, 
however, are not badly off for orders, and decline to take anything 
less than 56s. per ton for January delivery, and 56s. 6d. for delivery 
over the next quarter. No one is in any bur-y to sell for delivery 
much ahead when trade promises to be better and prices higher. 
Hematite is relatively cheaper than ordinary Cleveland pig iron, 
and it has been so almost all the year. But when it is taken into 
account that there is some improvement in the shipbuilding 
industry, the outlook may be regarded as more favourable. Rubio 
ore is kept at 15s, 9d. per ton for early c.i.f. Middlesbrough 
delivery, and some small sales have been made, For delivery over 





the first quarter of 1909 merchants hold out for 16s. per ton, and 
16s, 3d. is the usual quotation for delivery over the first half. 


Pig Iron Shipments. 

December promised during the first ten days to be a good 
shipping month, and on the 9th no less than 12,200 tons of pig iron 
were shipped from the Cleveland district, that being the best day’s 
shipment of the year. But the promise has not been fulfilled ; on 
the contrary, the shipments have been the worst of the year, and, 
indeed, the worst of any month since 1905, and falls short of the 
December average of recent years. Up to30th, the figure reached 
69,988 tons, against 97,858 tons in November, 92,922 tons in 
December, 1907, and 112,812 tons in November, 1906, all to 30th. 


Manufactured Iron and Steel. 

Business has to a great extent been suspended this week 
in these industries, and few of the establishments have been kept 
in operation. Producers, on account of the dulness, have 
prolonged the holidays, and several places have closed fur over ten 
days. They expect, however, to be able to do better in 1909 than 
has been the case in 1908; indeed, there are indications of better 
times approaching. Business could hardly be worse than it was 
in the past twelve months, except with the rail makers, who had a 
fairly active year, though they had to accept prices lower than any 
ruling for between three and four years. They are fairly well 
supplied with contracts for 1909 execution. One of the rail 
manufactories on Teesside has been kept going all the Christmas 
holidays, with the exception of two days. Heavy steel rails are at 
£5 10s. per ton net f.o.b. Orders for plates and angles have not 
increased to the extent that was looked for, and prices show no 
improvement, steel ship plates being at £6, iron ship plates at 
£6 7s. 6d., steel ship angles at £5 12s. 6d , and iron ship angles at 
£7, all less 25 per cent. f.o.t. 


The Year’s Trade. 

The year 1908 in the iron and allied trades was an un- 
satisfactory period. though, perhaps, not anything like as bad as 
have been several recent years, or as the cries about unemploy- 
ment would lead one to infer. The contrast between 1908 and the 
years 1906 and 1907 was very marked ; trade was phenomenally 
good in the earlier years named, and distinctly bad in 1908, with 
reduced production, reduced shipments, increased stocks, and 
lower prices, the last named having been on the move downward 
all the year. The production of Cleveland ironstone is esti- 
mated at 6,250,000 tons in 1908, against 6,230,987 tons in 
1907, this representing 40 per cent. of all the ironstone raised 
in the United Kingdom. Middlesbrough ironmasters imported 
from Spain and elsewhere abroad 1,820,000 tons of iron ore, 
against 1,825,000 tons in 1907; but, in addition to this, large 
quantities of Northamptonshire stone have had to be used in 
Cleveland furnaces for the production of ordinary Cleveland 
ironstone, Ihe output of pig iron in the North-East of Englaod 
in 1908 is estimated at 3,400,000 tons, as compared with 3,681,748 
tons in 1907, this last being the largest on record, and the output 
for 1908 was the smallest since 1904. Of this pig iron one-third 
was hematite and two-thirds ordinary Cleveland and basic iron. 
In the North-East of England 78 biast furnaces are now in opera- 
tion, against 91 when the ‘‘ boom” was in progress in 1907. The 
stock of pig iron in the public store at the end of 1907 was 89,203 
tons ; at the end of 1908 it had increased to over 134,000 tons, 
though during the year it was dowa as low as 47,949 tons on 
July lst, the smallest quantity since 1900. The shipments of pig 
iron from the Cleveland district in 1908 were about 1,300,000 tons, 
as compared with 1,750,881 tons in 1907, this last being the largest 
on record. The 1908 shipments were 25 per cent. below the best, 
but have only been exceeded by the figures for the years 1899, 
1906, and 1907. The decrease in shipments was due to the 
lessened requirements of the United States and Germany. The 
average quoted price for No. 3 Cleveland G.M.B. pig iron in 1908 
was 50s. 84d. per ton, while in 1907 it was 56s. Id., and 
the average realised price was 50s. 5d, againsi 55s, 10d. 
in 1907. The highest price for Cleveland warraats was 
56s. 3d., the lowest, 47s. 5d, and at the close the quotation 
was about 2s. per ton above the worst, which was reported in 
January. The output of finished ir n in the North-East of 
England is estimated at 40,000 tons for 1908, against 67,312 tons 
in 1907, and the average realised price was £6 l5ds., as compared 
with £7 3s. 7d. in 1907. Of steel, it is estimated that 1,580,000 
tons were made, against 1,749,347 tons in 1907, one-fourth 
Bessemer steel and three-fourths open-hearth. 


Coal and Coke. 

The coal trade is quiet this week, and a good many of the 
collieries are not working, but the prospects are more favourable, 
and prices are well maintamed. Best steam, at 10s. 3d. f.o.b.; 
best gas, at 9s, 9d. to 10s.; coking, at 9s. to 9s. 3d.; and smithy, 
at 8s. 9d. Coke prices continue tirm—foundry at 17s. 6d. f.o.b., 
and furnace at 16s., delivered at Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Business and the Holidays. 

Tue Christmas holidays are nominally unobserved in 
Seotland, but in reality their effect on business is becoming 
greater year by year, so that there is a prospect of Christmas Day 
becoming a general holiday. Stock Exchange and other markets, 
and a great many business offices were closed on Christmas Day, 
and the interruption of business with the South was so complete 
that many who kept their offices open might as well have had 
them shut on Saturday and Monday as well. The inconvenience 
of the present arrangement is all the more apparent now that at 
the time of writing we are just about to close up our places of 
business for the New Year holidays, which will extend, as regards 
mauufacturing interests, in not a few cases over the whole of next 
week. The practical result of the want of holiday assimilation 
North and South is that here there is grave unsettlement of 
business arrangements over a period of nearly three weeks. Un 
the present occasion there is some doubt as to the time over which 
the iron and steel works will be closed, but the general impression 
seems to be that little will be done before January 11th. 


The Pig Iron Market. 

The Glasgow pig iron market was closed from Thursday 
of last week until Tuesday, and a similar stoppage takes place for 
the New Year holiday. On the resumption last Tuesday, the 
market had quite an idle feeling and only a small business has 
been done, Cleveland warrants selling at 49s. for cash, being 
slightly under the closing rate of last week. The inquiry is for 
immediate delivery, there being little or no disposition to purchase 
iron for future use. Considerable interest is anticipated in the 
official statistics of the year, which will be issued next week. The 
item of makers’ private stocks is really that which remains in 
doubt until the figures are attainable, and not a few are looking 
for that item, so that they may find confirmation or otherwise of 
the remarkably favourable reports which have been circulated over 
a lengthened period regarding the business done in makers’ iron. 
It has been mainly on the encouraging nature of these reports 
that prices have recently been kept from falling to a lower 
level. 


Scotch Makers’ Iron. 

The reports above referred to regarding the comparatively 
active demand for Scotch makers’ iron have again been in circula- 
tion during the last few days. Inquiries are reported to have 
been made for deliveries both for shipment and home use ovec 
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the early portion of next year; but at the prices quoted by 
sellers comparatively little business appears to have resulted. A 
report is current that the six basic iron furnaces that have been 
out of blast during the whole of the past year may be re-lighted. 
Cheaper coal will render the manufacture more economical than 
it was when the furnaces were extinguished. At the time of 
writing the output of ordinary pig iron is about 1000 tons per 
week below the rate of production twelve months ago ; but, on the 
other hand, the make of hematite pigs is larger now by 1200 to 1300 
tons per week. The prices of Scotch makers’ pig iron are steady. 
G.M.B., No. 1, is quoted at Glasgow 55s. to 55s. 6d.; No. 3, 
53s. to 53s. 6d.; Carnbroe, No. 1, 58s.; No. 3, 55s. ; Clyde, No. 1, 
60s. 6d.; No. 3, 55s. 6d.; Gartsherrie, No. 1, 6ls.; No. 3, 56s.; 
Calder, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 
62s. 6d.; No, 3, 56s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 90s.; No. 3, 60s.; Glengarnock, at Ardrossan, 
No. 1, 62s.; No. 3, 58s.; Eglinton, at Ardrossan or Troon, No. 1, 
563.; No. 3, 53s. 6d.; Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 
53s. 6d.; Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; Carron, at 
Grangemouth, No. 1, 63s. 6d.; No. 3, 57s. 6d. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 4327 tons, against 5929 tons in the 
corresponding week of last year. There were no shipments to the 
United States, to Russia or Holland. To Canada 525 tons were 
despatched ; South America, 546; India, 50; Australia, 175; 
France, 20; Italy, 75 ; Germany, 216 ; Belgium, 20; Spain and 
Portugal, 75; China and Japan, 475 ; other countries, 250; the 
coastwise shipments being 1900 tons, against 3956 in the same 
week of the preceding year. The arrivals at Grangemouth of pig 
iron from Cleveland and district were in the past week 4200—a 
decrease of 2913. The total imports for the year from that 
district are 466,121, being 56,089 tons less than last year. The 
aggregate shipments of Scotch pig iron for 1908 have been 298,121 
tons, showing a decrease of 82,322 tons compared with the preced- 
ing year. 


Hematite Iron and Steel. 

The arrivals of hematite ore in the Clyde in the past week 
have embraced twenty-one cargoes, all of which, except one from 
England, came from abroad. The expectation is that there will 
be a good demand for hematite pig iron as the new year proceeds. 
During the last few days, there have been considerable inquiries 
for future delivery, but the prices offered were generally such as 
sellers were not inclined to accept. Merchants quote for Scotch 
hematite pigs 58s. 6d. for delivery at the West of Scotland stee! 
works. The demand for steel has been comparatively poor, but 
makers are not without hope that an improvement may ere long 
be experienced. Inquiries on the part of shipbuilders are likely 
to be withheld until the question of the engineers’ wages has 
been dealt with towards the end of January. 


The Coal Trade. 

The coal shipments in the past week were good, taking 
into account weather and holiday influences. As regards the 
quantity of exports, the year has been a good one, the aggregate 
shipments little, if any, behind those of 1907. In the course of 
the year shipping prices have fallen 3s. to 3s. 6d. perton. The 
current figures f.o.b. at Glasgow are, for house coal, 93. 6d. to 
10s.; steam, 9s. 9d. to 10s. 3d.; and splint, 10s. to 10s. 6d. per 
ten. Business in the last few days has been qniet, and the block 
of railway traffic by the snowstorm has led to a good deal of 
inconvenience. 








WALES AND ADJOINING COUNTIES. 
(From our oun Corresponde nt ) 
State of the Welsh Coal Trade. 

THE mild weather which prevailed in the middle of the 
month told adversely against the house coal trade, and there was 
nothing like the demand that was expected, but for the week 
preceding Christmas there was a slightly improved inquiry, and it 
was stated on ‘Change that moderate bookings had been made 
over the month into January, and some business even arranged 
for February. The steam coal trade has suffered from the storms 
delaying tonnage, and the variations of the despatch from Cardiff 
have been marked. For example, on one day in the closing weeks 
of the month, on the 23rd, between 60,000 and 70,000 tons of coal 
were despatched from Cardiff. Onthe 28th only 26,000 tons were 
shipped. House coals only moderate in demand. Best steam 
coal well maintained, so also No. 3 Rhondda; and it was notice- 
able that small steam at 8s. and 8s. 3d. had an upward tendency, 
mid-week 8s, 6d. was touched. The severe snowstorm at the 
beginning of this week still further depressed conditions, as on 
Tuesday the railways and docks were blocked, to a great extent 
business was confined to the smallest dimensions, and most offices 
were closed mid-day. Best steam coal is now only slightly above 
14s.; yet best authorities are of opinion that a revival will take 
place with open weather. 


Latest Cardiff Prices. 

Best large steam, 14s. 3d. to 14s. 6d.; seconds, 13s. 3d. to 
13s. 9d,; ordinary large steam, 13s. to 13s. 6d.; drys, best, 14s. 6d. 
to 14s. 9d.; ordinary, 12s. 9d. to 13s.; best Monmouthshire 
black vein, 13s. 3d. to 13s. 6d.; Western Valleys, 12s. 6d. to 13s.; 
Eastern Valleys, best, lls, 9d. to 12s, ; Eastern Valleys, other 
sorts, lls. to lls. 6d.; best house coal, 17s. 6d. to 18s.; other 
kinds, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
through, 13s. 9d. to 14s.; No. 3 smalls, 9s, 6d. to 10s.; No. 2 
Rhondda, 11s. 9d. to 12s.; through, 9s. to 9s. 6d.; No. 2 smalls, 
7s. to 7s. 6d.; best washed nuts, 12s, 6d. to 13s.; seconds, 11s. to 
lls. 6d.; best washed peas, 10s. 6d. to 11s.; seconds, 9s. 6d. to 
10s.; best small steam, 8s. 3d. to 8s. 6d.; seconds, 7s. to 7s. 6d.; 
other smalls, ‘including drys, 6s. 3d. to 6s. 9d. Patent fuel, 
13s. 6d. to 14s. 6d., less 24. Coke: Furnace, 15s. 6d. to 16s. 6d.; 
foundry, 17s. 6d. to 20s, 6d.; special, 24s. to 26s, Pitwood, 
19s, 3d. to 19s. 6d. 


Newport, Mon., Prices. 

Best black vein, 13s. 3d. to 13s. 6d.; Western 
Valleys, 12s. 6d. to 12s. 9d.; Eastern Valleys, lls. 9d. to 
12s, 3d.; other sorts, lls. to lls. 3d.; best smalls, 7s, to 
7s. 3d.; seconds, 6s. 6d. to 6s. 9d.; inferiors, 6s. to 6s. 3d.; 
smithy coals, lls. 3d. to 11s. 6d. House coals: Best, 16s. to 
l6és. 6d.; seconds, 15s, to 15s. 6d. Patent fuel, 14s. 6d. to 
lis. Pitwood, 19s. to 19s. 6d. Coke, 15s. 6d. to 16s, net. 


Swansea Prices. 

There was very little done at the Exchange, but a 
tolerable attendance. Prices were little changed. Latest: 
Hand-picked malting, 24s. to 25s.; seconds, 22s. 6d. to 23s, 6d. 
net; Swansea Valley, big vein, 2ls. to 21s. 6d., less 2}; red 
vein, 13s. to 13s. 6d., less 24; machine-made cobbles, 23s, to 
24s. net; French nuts, 25s. 6d. to 26s. 6d. net; German nuts, 
25s. 6d. to 26s. 6d.; machine-made beans, 18s. 9d. net to 
19s. 9d.; screened beans, 14s. 6d. to 16s, 6d. net; peas, 12s, 
to 13s. net; rubbly culm, 4s, to 4s. 3d., less 24; ordinary 
duff, 2s. to 2s, 3d. net. Other coals: Best steam, 16s. to 
16s, 6d.; through bunker, 10s. to 10s. 3d.; smalls, 7s. to 8s.; 
No. 3 Rhondda, 17s, 6d. to 18s.; smalls, 9s, 6d. to 10s.; 
— fuel, 12s. 6d. to 18s., all less 24 Swansea, cash thirty 
ays. 


Swansea Trade. 
eh Very good. Increase of port trade 37,000 tons. Imports 
included timber from Russia and Norway ; iron pyrites and pit- 





props Sweden ; pitwood from France. Shipments of coal 36,000 
tons, 


Another Colliery ‘‘ Combination.” 

It is stated in trustworthy quarters that the Albion Col- 
liery, in the Taff Valley, is likely to merge into the Cambrian 
Trust, which will then be the most important colliery combina- 
tion in South Wales. The colliery was known as Cilfynydd, 
and on June 26th, 1894, was the scene of one of the greatest col- 
liery disasters in Wales, when 290 men and boys perished. Since 
then it has had fair immunity, and the coal commands a good posi- 
tion in the market. Other collieries are rumoured as likely to be 
join the ‘‘ combination,” 


The Prospects of Collieries for 1909. 

It is a matter of current remark on ’Change that prices 
are not likely to be less at Cardiff. One member said that coal- 
owners would prefer to stop their pits than to produce coal at a 
heavy loss. So, until general trade revives, the outlook in most of 
of the Welsh valleys will be unfavourable. Wages at 60 per cent. 
above the standard rates are deterrent. 


The German Navy Coal Order. 

The inquiry received on the Cardiff coal market from 
German sources respecting prices which would be quoted for about 
700,000 tons best Welsh steam coal has turned out to be, as con- 
jectured, only a feeler. It is stated that the German buyers have 
now reduced their inquiry to one of smaller size, and have placed 
this—for 25,000 tons—to a German firm. Something like this has 
occurred before, so the market was not much, if any, affected. 


Reduction of Wages in the Iron and Steel Trade. 

At a meeting of the Sliding Scale Committee in the trade, 
held at Abergavenny on Tuesday, it was decided that prices 
justified a reduction of 5} per cent , which would accordingly be 
carried out on and from January Ist, 1909. The basis was the 
wages ruling in the quarter ending November. 


Coal to Foreign Countries, 

Compilers of statistics are, as usual, busy in gathering up 
evidence of a trustworthy character upon which reliance can be 
placed. Itis yet early to give exact figures for 1908, but taking 
the year so far, it is sufficiently apparent that the coal trade to 
France has declined. One authority gives the decrease to France 
at 360,000 tons, to Ezypt 413,000 tons, and to the Canary Islands 
by 120,000 tons To Germany, consequent upon the depression in 
the industries of that country, a decrease of 22 per cent. in 
exports is calculated. In the Far East the decline is reasonably 
attributed to the fact that India, China, Japan, and Australia are 
developing their own coals. In coal, in common with foreign 
countries, Wales is entering upon a similar experience as it has 
passed through with iron. At one time Britain was the smithy 
of the world. Every country now is its own artificer, and in coal 
there are few countries that are not self-supporting in some degree. 


Iron and Steel. 

The slackness in the iron trade had a decided culmination 
last week, when little of consequence was done anywhere, and 
Dowlais, which hitherto has maintained a fairly animated appear- 
ance, with its developments, that are to be considerable, was 
practically idle for the week. During the partially employed 
days of the week two large cargoes of steel came into Newport, 
one of 1680 tons, the other of 850. Newport received also 
several cargoes of steel scrap, and one cargo of pig iron from 
Ardrossan. Swansea received a cargo of pig from Grimsby, and 
several cargoes of steel scrap from Chatham, Falmouth and 
London. Exports were few, but there was one important despatch 
from Cardiff—a cargo of steel rail for Kurrachee, totalling 2750 
tons. These consignments for India come at an acceptable time, 
and, it may be noted, are at a time favourable to the buyer, as 
prices have now touched ‘‘ bottom figures.” Latest prices, Metal 
Exchange, Swansea :—Pig iron, hematite, mixed numbers, per 
ton, 57s. 6d. cash ; Middlesbrough, 49s. ld. cash ; 49s. 4d. one 
month ; Scotch, 55s. cash; 56s. one month; Welsh hematite, 
6ls. to 6ls. 6d. per ton; Si and B steel bars, 
£4 8s. 9d. per ton. No quotation for heavy or light rails. Rubio 
iron ore, 14s. 6d. to 14s. 9d. As in other competing districts it is 
understood that steel rails are at lower prices, and in the interval! 
between now and a slight advance, the placing of orders may be 
expected. 





Tin-plate. 

Trade, notwithstanding the holidays, continues very satis- 
factory. The slight lull was expected last week, and to the 
workmen, as well as officials, gave a welcome respite. Most of the 
works ceased operation on Thursday after mid-day. The daily 
totals sent from works were large, the total shipments for the 
week being 65,088 boxes, which was a large increase over those of 
the corresponding week. Received from works, 67,036 boxes. 
Stocks are now 176,350 boxes. Latest prices, Metal Exchange, 
Swansea :—B and Si ordinary tin-plate, I.C., 
20 x 14 x 112 sheets, 12s, 14d.; I C. ternes, 22s.; wasters at usual 
reduction ; C.A. roofing sheets, £8 5s. per ton ; big sheets for gal- 
vanising, £8 7s. 6d.; finished black plate, £9 5s. to £9 7s. 6d.; 
galvanised sheets, 24g., £12 10s.; block tin, £132 7s. 6d. cash, 
£134 2s. 6d. three months. Other Swansea quotations: - Lead, 
£13 5s.; spelter, £20 7s. 6d.; silver, 22gd. per oz. 





Associated Industries, Swansea Valley. 

All industries were more or less affected by the holidays, 
but, mid-week, a quiet resumption is taking place. Steel smelting 
operations closed Thursday. Spelter factories, as showing the 
healthy character of business, only had one day’s holiday. Blast 
furnaces were kept going uninterruptedly. Copper and silver 
refining works are again busy. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 16th. 

THE steel market continues rather inactive; most large buyers 
are awaiting developments. Thetrade is awaiting the big order 
of the Pennsylvania Railroad Company, the quantity of which is 
a subject of speculation. It is believed that other companies will 
follow suit, and that the rail mills will be pretty well fixed by the 
middle of winter. The best guess is that the Pennsylvania order 
will be 160,000 tons, and that the Illinois and Cambria companies 
will get 62,500 tons, the Cambria 25,000 tons, the Lackawanna 
13,000 tons, and Bethlehem 10,000 tons. About half will be open- 
hearth, and one-half Bessemer. For five years the Pennsylvania 
has been ordering 147,000 tonsa year. The Rock Island-Frisco 
system will order 50,000 tons rails. The shipbuilding demand for 
material is improving, and the plate mills of Pennsylvania are in 
sight of large orders. Structural material is also improving, and 
the mills will soon be up to 80 per cent. of capacity. Prices are 
low, and there is a disposition to anticipate next summer’s require- 
ments in view of the ibility of a hardening of prices during the 
winter. Machine tool shops throughout New England are booking 
orders for tools with considerable activity. Bars are selling well. 
The steel mills are gathering a better business....In copper there is 
aquiet market. The electricand brass companies are operating to 
65-70 per cent. of capacity. The production of copper on the 
American continent for November was 104,700,575 lb., an increase 
of 42,591,000 Ib. on the same month last year. The estimated pro- 
duction of copper for this year is 1,080,000,0001b., a gain of 
65,000,000 lb. over 1907, and 91,000,000lb. below 1906. The 





copper production is now the highest on record. Total exports of 
copper since December Ist, 10,122 tons, The tin market is heavy, 
Price on Metal Exchange, 28.80-28.95. 


New York, December 22nd, 

The December order for steel rails will probably foot up 
250,000 tons, possibly more. Several railway companies are about 
ready to open negotiations, About two-thirds of the rails wanted, 
and to be wanted, will be of the open-hearth —- The mill 
capacity is fully equal to any probable demand. Rail makers are 
reported as satisfied with the terms agreed upon. Railway 
requirements will be heavy as well as for frogs, switches, spikes, 
&c. Interest has been revived this week in structural material, 
The New York Central Railroad is figuring in 3000 cars, which 
means upwards of 30,000 tons of structural material. Over 300,000 
kegs of spikes have been contracted for within the month. 

Contracts were placed at Chicago during December. for 
75,000 tons of fabricated material for various enterprises in that 
city. An order for 11,000 tons will go to one mill for material fur 
the Chicago City Hall. The railway viaduct order for 3000 tons 
fabricated material goes to the Milwaukee Bridge Company. A 
large order of steel ties will be purchased by the Bessemer and 
Lake Erie Railroad Company. The Isthmian Canal Com- 

any will be in the market very soon for plates, bars and —— 

sides material for a collier requiring 2000 to 3000 tons. The 
Delaware, Lackawanna and Wertern Railroad has contracted for 
800 cars with the American Car and Foundry Company, of which 
300 will be steel hopper cars. 

The Carnegie Steel Company, at Pittsburgh, has arranged to 
erect two finishing mills, to cost about 1,000,000 dols. Ground 
will be broken next month. Five of the remaining blast furnaces 
will soon be blown in to provide the necessary material. 

The production of copper this year is 5,%, per cent. below last 
year ; exports this month, 18,065 tons. The copper smelters have 
reported to the United States Geological Survey that the produc- 
tion of copper last year was 868,996,491 1b. A moderate demand 
prevails for lead, which is 4.174 to 4,22}. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





H. B, BARNARD AND Sons, late of 53, Gracechurch-street, London, 
E C., advise us that they have taken new offices at 59-60, Grace- 
church-street, E.C., to which they removed on the 28th ult. 
Their telephone number remains unchanged, and is 13056 Central. 

WE are informed that Mr. George E. Mathew is taking his two 
brothers, S. 8. Mathew and 0. V. Mathew, into partnership, and 
that they will continue the business, under the style of George 
Mathew and Bros., as and from to-day at 58, Upper Thames- 
street, London, E.C. 

EpWARD LoMER AND Co., Limited, of 110, Fenchurch-street, 
inform us that the Siegener Eisenindustrie, Weidenau, one of the 
members of the German Steel Sheet Union, which they represent 
in this country, have appointed them their sole agents in the 
United Kingdom for the sale of galvanised steel sheets. 

THE United States Metallic Packing Company, Limited, of 
Bradford, inform us that, in order to cope more satisfactorily with 
its business in Glasgow and in the West of Scotland, it has opened 
offices at 52, St. Enoch-square, Glasgow, The telephone number 
there is 3182 Royal, and the telegraphic address ‘‘ Floating, 
Glasgow.” 

THE Daimler Motor Company (1904), Limited, has opened an exten- 
sive repair establishment at oo Upper Holloway, N. The 
company’s repair works at rownlow-mews, Guilford-street, 
W.C., are now closed. The telegraphic address of the new esta- 
blishment is ‘‘ Unpassable, London,” and the telephone numbers 
are 3060 and 3061 North. 

J. DAMPNEY AND Co., Limited, of Cardiff, inform us that they are 
as from to-day opening offices in London at 72, Bishopsgate-street, 
E.C. The office will be under the management of Mr. R. H. 
Turpin, who was with their late agents, Messrs. Arthur Slator and 
Co., for a period of fourteen years. The London telegraphic 
address will be ‘‘ Apexior, London.” 

Georce CRADOCK AND Co., of Wakefield, advise us that they 
have converted their business into a private limited company for 
family reasons, under the style of George Cradock and Co., 
Limited. It will be carried on as heretofore under the personal 
management of Mr. George Cradock and Mr. Percy 8. Cradock, 
who are the directors of the new company. 

THERE were forty-two applications for the post of Professor of 
Motor Car Engineering in the Merchant Venturers’ Technical 
College, Bristol, in which it is pro that the work of the Faculty 
of Engineering of the new University of Bristol should be 
conducted. The newly established chair has been filled by the 
appointment of Mr. William Morgan, B.Sc., of the University o 
London. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION.— 
At a meeting of the Glasgow Association of Students of the 
Institution of Civil Engineers held on December 21st, at the new 
home of the Institution of Engineers and Shipbuilders in Scotland, 
Mr. John M. Hogg, Stud. Inst. C.E., read a paper on ‘* Arbroath 
Waterworks.” The old water supply of Arbroath, obtained by 
pumping from wells within the burgh, has recently been discarded 
in favour of a supply from the Noran Water, the works in connec- 
tion with which formed the subject of the paper. The old supply 
was the only case in Scotland of so considerable a community 
relying solely on ordinary wells for its water supply. The new 
scheme provides for an ample supply of excellent quality from the 
Noran Water, a tributary of the South Esk. The general features 
of the Noran scheme were outlined, the works in connection with 
Glenogil compensation reservoir being described more fully. 
The dam of this reservoir was of concrete nearly 50ft. high, and 
the methods of construction adopted were explained. Several 
special features were discussed in greater detai!, prominence being 
given to an account of an automatic apparatus for the discharge of 
unusually heavy floods. The total cost of the scheme has been 
£87,000, and in its entirety it has been carried out by various 
contractors under the direction of the well-known engineers, Messrs, 
Crouch and Hogg, C.E., Glasgow. 


At a recent meeting of the New England Street Rail- 
way Club, Mr. H. 8S. Harriman gave some account of a hydro- 
electric plant which is being built at Vernon. This plant will 
develop about 16,000 horse-power for 12 hours per day, and will 
supply current at about 70,000 volts to towns in Worcester County, 
the distance being about 60 miles. A dam is being constructed 
which will provide a head of about 34ft. The line will be carried 
on steel towers by a nearly straight route to the towns of Gardner, 
Fitchburg, Clinton and Marlboro, the loss being about 7 per cent. 
A number of small powers of from 500 horse-power to 2000 horse- 
power have been discovered on the way, and these may later be 
developed for systematic operation with the rest of the plant. By 
the use of electrolytic arresters and overhead guard wires Mr. 
Harriman expects to eliminate most of the lightning troubles. 
Discussing further probable high-tension developments in New 
England, Mr. Harriman stated tnat within the last ten years the 
cost of coal at the mine had increased from about 3s. 4d. to 5s. 3d. 
per ton, or over 50 per cent. This condition of affairs was bound 
to be effective in stimulating further electric power transmissions 
over long distances and wide areas. Two lines are now in use in 
that country, employing 100,000 volts, and it is probable that 
150,000 volts will be cx cially available within the next 
five or ten years, ‘This meaus that it will be profitable to transmit 

wer to distances of 300 to 400 miles; and the St. Lawrence 

iver may even be utilised, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. | 
(From our own Correspondent. ) 


From the Siegerland, 


THE dissolving of the Pig Iron Syndicate has not had 
the serious consequences that were at first apprehended for the 
Siegerland iron industry, for although the newly formed Union 
of the Siegerland has reduced the quotations, the decrease has 
not been so much as was at first expected. Stocks are normal, 
because the output hae been limited considerably. The agree- 
ment between the Siegerland Syndicate and the firm of Krupp 
has also been dissolved, leaving each party free to act. 
The above-mentioned Union is reported to have booked fair 
orders in forge pig, as well as in iron for steel making for South 
Germany, at M. 56p.t. for the former and M. 58 p.t. for the 
last-named quality. Very little business has been done in iron 
ore for 1 ; the November deliveries have been about the 
same as in the month before. It is reported from Diisseldorf 
that the price for bars in iron has again been reduced M. 5p t., 
which brings the present quotation to M. 122.25p.t. Negotia- 
tions have taken place concerning the forming of a Union for 
bars. On the 19th ult. the Dealers’ Union for the sale of Luxem- 
burg-Lorraine pig iron was formed ; it is generally expected that 
the Luxemburg-Lorraine Pig Iron Convention will also continue 
to exist. 


Foreign Trade of German Steel Convention. 
During the past two months exports of the Steel Conven- 
tion have been considerable, and through the greater part of 1908 
a very good business has been done on foreign account, as may 
be seen from the following figures : — 





1906. 1907. 1908. 

Tons. Tons. Tons. 
January oe Pat Lael as 958 54 19,167 
Februar, . . 38,906 19,616 30,423 | 
March : 27,999 20,125 38,431 
April 31,749 15,923 27,318 ] 
May ; ; . $3,018 16,781 37,704 | 
June 26,999 13,376 , 202 | 
July : ae 29,471 16,989 27,147 | 
August ee 26,047 22,464 41,789 
September -. 26,440 13,815 é | 
October : ; 26,285 18,258 54,794 
November . 25,624 21,062 
December = .. 24,534 26,670 . 
January and December 278,163 227,332 . 


According to the above figures, export during the first ten months 
of 1908 was 70 per cent. higher than exports during 1907. 


The German Coal Market. 


In the Silesian coal district a good business is being done 
generally, and coke, too, is lively. Rhenish-Westphalian coal- 
owners are doing but a languid trade. Deliveries in the first two 
weeks of December show a further decrease, chiefly on account cf 
the slow demand for house coal. The reductions in output of 
40 per cent. for coke, 20 per cent. for coal, and 12 per cent. for 
briquettes will, therefore, continue also during the first quarter in 
190%. The reductions in the prices for coal are generally regarded 
as insufficient, and consumers, therefore, turn to foreign markets 
for their supplies. There was talk of the German Marine 
Department having sent inquiries to England concerning the 
supply of 700,000 t. coal, and Bavarian gas works are likewise said 
to have been seriously contemplating the purchase of about 
500,000 t. coal in England. According to recent statements, 
however, given by the Aii/ner Zeitung, a contract for the supply of 
coal for one year for the German marine, dating from to-day, has 
now been signed after prolonged negotiations, German coak wn :rs 
having considerably reduced their original quotations. Oni) for 
some special purposes, English coal is to be bought. 


Deliveries of Coal in November. 

During the month of November, /.¢., within twenty-four 
working days, 5,410,860 t.. against 5,633,800 t. in November last 
year, have been delivered, which shows a decrease of 4500 t. per 
day, or 222,940 t. for the 24days. In Silesia deliveriesin Novem- 
ber were 2,117,780 t. as against 2,033,750 t.; in the Saar district 
they were 664,750 t., compared with 631,520 t., and in the three 
districts together 8,193,390 t., compared with &,299,070 t. in the 
same period the year before. 


Weakness in Austria-Hungary. 
A slow trade has been done recently in iron and steel, 
The sales of the United Austrian Ironworks in November show a 
decrease against the same month last year, as may be seen from 
the following figures : 


1908. 1907. 
Bars and sectional iron .. 261,499q. 3%20,775q. - 59,276 q. 
Girders .. . ue 1, 89'924q. 2. 99,643q. - 9, 194. 
Heavy plates . 41,992q. .. 44,161q. - 2,169q. 
Rails a 105,400 q. 31,337 q. +- 74,063 q. 


Since February 1st. 


1908. 1907. 
Bars and sectional iron 3,444,635 q. 3,198,066 q. + 246,£69q. 


Girders .. .. 1,210,175 q. 1,214,448q. - 4,273q. 
Heavy plates.. .. .. 501,248q. 501,248q. + 38,4684. 
BA.. 35 4s. <i, os Se 569,615 q. + 489,595 q. 


An unexpectedly strong demand for rails has been coming in, 
owing to the enlargement of the railway net of the North and 
Buschtihra Railway. The total sales of the rail works in November 
were 2900q. higher than last year, and sales since January Ist 
rose on 770,000q. Demand for coal has been increasing lately 
in Austria-Hungary, and output goes into immediate con- 
sumption, Existing orders secure the same satisfactory condition 
for the next few weeks. Coke, too, has been more lively than 
before. The business in brown coal] has not been in any way 
influenced by the general depression in trade, Sales have con- 
tinued satisfactory, and quotations are the sameas last year. Elbe 
shipments remain heavy. 


France. 


Improving inquiry was reported from various trades, 
Quotations, on the other hand, leave much to be desired. 


Unfavourable Accounts from Belgium. 


An unsettled condition prevails generally. Quotations 
decrease in almost every branch, competition getting keener from 
week to week ; Germany is a very keen and successful competitor 
in plates. Weakness is the principal feature in the girder depart- 
ment, and the want of rad work is strongly felt; the export 
price of £5 4s. has been considered nominal for some time past. 
The pig iron trade is quiet, but the prolongation of the Comptoir 
de Longwy for a further five years will prevent a further going 
down. On the Belgian coal market a decreasing tendency is 
noticeable for all descriptions of engine fuel ; fresh contracts can 
only be secured at considerably reduced prices. Coalowners in 
the North of France have granted their customers concessions up 
to 3f. p.t. for steam coal, and Belgian coal producers have to do 
the same now. Small coal has been in weakening condition since 
the beginning of November, and Flénu coal is only realising 
1lf. p.t. now. In house coal a healthy trade is done - especially 
anthracite is biskly called for—while small nuts are a little 
languid. 








THE United States dredge Clatsop recently started 
from Philadelphia under its own steam for a 17,000-mile journey 
around Cape Horn to Portland, Ore., where it is to be used in 





Government work. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator ts printed in italics. 

When the abridgment is not illustrated the Specification is without 
draw.ngs. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 


end of the abridgment is the date of the advertisement of the acceptance of 


the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


LOCOMOTIVES. 


26,407. November 29th, 1907.—IMPROVEMENTS IN AND RELATING 
TO BLAST-PIPE NOZZLES FOR LOCOMOTIVES AND THE LIKE, by 
Dugald Drummond, of Morven, Surbiton. 

This invention relates to blast-pipe nozzles for locomotives of 
the kind in which pivoted semi-circular flaps or wings are pro- 
vided so that the width of the nozzle may be adjusted between 
desired limits to suit the conditions of load and gradients and 
secure more efficient and economical working. The object of the 
present invention is to provide an improved arrangement wherein 


we ae ttt 














the semi-circular flaps or wings are pivoted between two vertical 
parallel side wings in lieu of being placed within a surrounding 
casing and are actuated from the cab of the locomotive so 
as to work in conjunction with an indicating device. As shown, 
the blast-pipe nozzle comprises two movable semi-circular wings A 
placed between two vertical parallel side wings B The said 
movable wings A are mounted on pivots and are arranged to be 
worked from the footplate of the engine by means of a hand 
wheel, so as to regulate the opening and closing of the two 
movable wings A, and thus obtain adjustment of the width of the 
nozzle. A graduated indicator shows the diameter of the nozzle 
at any point between the maximum and minimum opening.— 
December 2nd, 1908, 


DYNAMOS AND MOTORS. 


892. January 14th, 1908.-—IMPROVEMENTS IN AND RELATING TO 
ALTERNATING-CURRENT ELECTRIC MOTORS OF THE INDUCTION 
Type, Crompton and Co., Limited, James Colquhoun Macfar- 
lane, and Henry Bruce, all of the Arc Works, Chelmsford, 
Essex. 

The objects of this invention are to obtain automatically, without 
the use of the usual starting arrangements, a high resistance in 
the rotor windings when the motor is being started up, in order 
that a high starting torque may be obtained with a comparatively 
low starting current, an intermediate resistance whilst the motor 
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is getting up to speed, and a low resistance in the rotor windings 
when running at full speed. An induction motor, with two rotor 
cores mounted a:ially on the same spider or hub, js used, one rotor 
core being wound with a low-resistance winding, called the runn'ng 
rotor -and this rotor may hare a core length which may be greater 
than, equal to, or less than the length of the stator core — the other 
rotor being wound with a high-resistance winding, called the 
starting rotor, and this rotor may have a core Jength which may be 
greater than, equal to, or less than the length of the stator core, or 
it may be simply a cylinder of iron or other suitable material 
without any winding, the rotor currents being generated in the 
core itself. In the engraving the position of the hub is con- 
trolled automatically by means of screw gear. The interior of the 
hub carries a female screw thread of fast pitch, while the spindle 
upon which it rides carries a male thread, engaging with the said 
female thread, with the result that when an electro-magnetic 
torque is applied to the rotor the hub screws along the spindle, 
thus moving axially relatively to the stator. The screws are so 





arranged that the effect uf the applied torque is to move the hub 
so that the running rotor replaces the starting rotor in the stator 
field. — December 2nd, 1908. 


SWITCH GEAR. 


20,774. September 18th, 1907.—IMPROVEMENTS IN AND RELATING 
TO ELECTRIC SWITCHES, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, E.C., and Edmund Basil 

edmore, of Olborn House, Clifton-road, Rugby. 

This invention relates to electric switch mechanism of the type 
adapted to be controlled both manually and from adistance. The 
invention consists in improved mechanism comprising means for 
storing energy to operate a switch and an electro-magnet‘c device 
adapted to be distantly controlled for causing the stored energy 
to operate to close the switch. The invention also comprises a 
second electro-magnetic device which may also be remotely con- 
trolled for the purpose of causing the switch mechanism to open 
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the switch. The operation of the device is as follows:—Assaming 


the oil switch and operating handle to be open as shown in the 
left-hand engraving, the operator will manually close the switch 
control handle, thereby rotating the bell crank :ever connected 
therewith and placing the spring in tension. The lower portion 
of the connecting-rod is prevented from movement by reason of 
the lower toggle carried by the link A being set below centre. 
The closing of the operating handle, which is held in the closed 
position by a catch adapted to be released by operating a push- 
button B, thus sets the spring forclosing the oil switch, but this 
cannot be effected until the operating solenoid His energised and 
breaks the lower toggle as shown at xin right-hand engraving. As 
soon as this happens the spring draws the lower portion of the 
connecting-rod upwardly and thus closes the oil switch. At this 
time the oil switch is closed as well as the switch controlling 
handle, and when it is desired to automatically open the oil switch 
from a distance the trip coil M of the switch controlling handle « 
is energised soas to break the toggle retaining same and allow the 
oil switch to open, the weight of the parts being effective for this 
purpose. As soon as the oil switch opens the lower toggle is 
straightened. Before the oil switch can be closed again it is 
necessary for the operator to manually open the switch handle 
and re-close it again, thereby resetting the toggle and placing the 
spring in tension. — December 2nd, 1908. 


TRANSFORMERS. 


25,878. November 22nd, 1907.—IMPROVEMENTS IN DISTRIBUTION 
or E vxctricity, William James Davy, of Meadowcroft, 
Chatsworth-road, East Croydon. 

This invention for improvements in distribution of electricity 
relates mainly to apparatus enabling a consumer to transform or 
vary the voltage of his current to his requirements and have a 
live circuit ready for instant use without any transformer loss 
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when no currefit is being used, such as is described in a prior 
specification No. 8951 of 1907, but such apparatus is also applicable 
to obviate meter and other no-load losses ; and this invention has 
for its object to further simplify the arrangements therein 
described. The voltage is lowered by means of an auto-trans- 
former, and a switch is arranged in that part of the circuit of 
the auto-transformer that is in parallel with the consumption 
devices. Inuse this switch is opened when no current is required. 
Referring to the engravings, the automatic switch comprises an 
electromagnet A, a counterweighted lever B pivoted at C C carry- 
ing the armature D, and at the opposite end the contact plungers 
E, which are lowered and raised into and out of mercury cups F, 
The exciting coil G of the switch is as shown in series with 
the consumption devices or lamp H. The auto-transformer I is 
connected to the supply main J, and to the consumer circuit K, 
and the switch is arranged in the part of the circuit of the 
auto-transformer that is in parallel with the lamps. The counter- 
winding L for partly neutralising the exciting coil G of the 
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switch after such coil has operated is also arranged in that part 
of the transformer circuit which is in parallel with the consumption 
devices. Assuming the parts are in the normal position when 
no currentis beingyused. the switch lever being in the raised or 
open position, on“closing ‘one-of the switches of the house circuit 
to light one of the lamps current passes» the main J through 
the primary of the auto-transformer consumers circuit K, lamps H, 
and exciting coil G, which energises the electromsgnet A, causing the 
latter to pull down the armature D and lever B toclose the switch. 
The auto-transformer is thus switchéd into action. When the lamp 
is switched off, and no current is required, the exciting coil G 
becomes de-energised and releases the switch lever B, which under 
the action of its counterweight opens and breaks the transformer 
circuit.— December 2nd, 1908. 


MOTOR CARS AND ROAD TRAFFIC, 


26,148. November 26th, 1907.—IMPROVEMENTS IN MEANS FOR 
SUPPORTING TRACTION ENGINES AND OTHER VBHICLES, by 
Bramah Joseph Diplock, of 61, Marsham-street; Westminster, 
S.W. j 


This invention relates to improvements in vehicles\of the type 
wherein there are employed, in place of wheels, feet which are 
adapted to be placed successively on the ground, and rollers 
mounted in spokes carrying the feet support rails connected to the 
vehicle, such as are described ih the specifications No. 14,710 of 
1889 and No. 17,502 of 1903. In such vehicles, as hitherto con- 
structed, each of the rollers mounted in the spokes was brought 
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back into position by a radiating s. ring, except when approaching 
the ground, when the roller was thrust outwards by a plate, and 
thus guided beneath the rail, the foot pivoted to the spoke being 
turned about its pivot at the same time, so as to come flat on the 
ground. The load on the radiating springs was considerable and 
their stroke long, a result being that they frequently failed. 
Now, according to the present invention, the rollers are kept in 
contact with the rails by means of chains, bands or equivalents 
arranged to connect the several rollers. In such an arrangement 
springs are or may be provided for the purpose of offering yield- 
ing resistance to outward movement of the rollers. The general 
construction of the wheel will be readily followed by reference to 
the accompanying engraving.— December 2nd, 1908. 


28,243. December 23rd, 1907.—AN IMPROVED APPLIANCE FOR 
LIFTING THE WHEELS OF Motor CARS OR THE LIKE VEHICLES 
CLEAR OF THE ROAD FOR REPAIRS AND OTHER PURPOSES, by 
Christopher Jobn Spencer, of the Tramway Offices, Bridge- 
street, Bradford. 

Broadly, the invent*on consists in attaching to or near the axle 
what might be termed a quadrant or shaped triangle attachment, 
having a sufficiently broad base to form a siand for the vehicle 
when the device is in operation. This triangle or quadrant is 
swung from the bracket whereby it is attached to the axle or car 
frame, in such a manner that it may be held clear of the road 
surface during the ordinary running of the vehicle. Any means 
may be employed for holding the appliance out of gear; for 
instance, a chain and hook may be used, as in the case of what is 
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known as a “‘sprag”—in fact, the device may be termed a 
‘‘sprag” with a slow incline or lead, which would cause the 
vehicle to lift itself until the base of the device was fully on the 
ground, and the vehicle wheels clear. When, say a puncture has 
taken place in one of the rear wheel tires, in order to lift the car 
wheels from contact with the road, it is only necessary to stop the 
car, release the triangle, place a long wedge under the back wheel 
of the vehicle, reverse the car, and when the wheel has reached 
the thickest part of the wedge, the base of the triangle will be 
in contact with the road. The wedge may be pulled from under 
the wheel of the car, and the car will be stationary. The 
appliance may be attached adjacent to any number of wheels.— 
December 2nd, 1908. 


SHIPS AND BOATS. 


12,420. June 9th, 1908.—IMROVEMENTS IN OR RELATING TO TELE- 
MOTOR APPARATUS FOR SHIPS’ STEERING GEAR, by William 
Joseph Paulin, of 27, Cheltenham-terrace, and Tom Cameron 
Fortune, of 76, Falmouth-road, Heaton, Newcastle-on-Tyne. 

Referring to the engravings, it will be seen that there is a trans- 
mitter cylinder arranged vertically upon a framework and con- 
taining a piston whereof the rod passes out through a stuffing- 
box in the lower end or cover of the cylinder, and is connected to 

a rack arranged in the framework in alignment with the piston- 

rod. This rack is adapted to be reciprocated in the framework 

below the cylinder by a pinion actuated through a train of gear 
wheels mounted on shafts and operated by a hand wheel. The 
rack is reciprocated in guides. The by-pass is formed in the 
cylinder as shown in Figs. 2 and %. According to this arrange- 
ment the cylinder is divided into upper and lower parts as usual, 





lesser external diameter than the internal diameter of the faucet, 
so that, when fitted in position, an annular space o results, which 


usual and communicates by small openings or passages p with the 
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cylinder above and below the piston when the latter is in mid- 
position, as indicated in dotted lines. The spigot is provided with a 
coilar or projections for ensuring alignment of the two parts of 
the cylinder. — December 2nd, 1908. 


MINES AND METALLURGY. 


12,747. December 2nd, 1997.—IMPROVEMENTS IN THE ELECTRO- 
DEPOSITION OF IRON, by Sherard Osborn Cowper-Coles, of 
Grosvenor Mansions, 82, Victoria-street, Westminster. 

The object of this invention is—in the electro-deposition of 

iron—to overcome the difficulty of maintaining the’ solution 

neutral, and at the same time to cause the anodes to dissolve 
sufficiently freely to replace the metal deposited. The invention 
will be understood by reference to the engraving. The electrolyte 
is supplied to the depositing vat by means of the pump through 
the delivery pipe. From the vat the electrolyte and the finely 
divided iron are discharged through the outlet in the bottom of 
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the vat, whence they pass through a pipe into a vessel which con- 
tains a quantity of the finely divided iron as shown. From the 
chamber there extends a pipe i above the level of the finely 
divided iron into the sump, so that the electrolyte, after passing 
into the vessel from the vat, discharges into the sump, whence it 
is delivered by the pump into the vat as above described. The 
apparatus operates as follows:—The electrolyte is caused to 
circulate through the system by means of the pump, as described, 
and the elevator is, at the same time, actuated from any suitable 
source of power, the buckets successively collecting charges of 
finely divided iron, which are then carried up to the top of the 
elevator and discharged into the hopper, as shown in the engraving, 
the hopper conveying the iron into the electrolyte in the deposit- 
ing vat.— December 2nd, 1908. 


26,210. November 27th, 1907.—IMPROVEMENTS IN THE COATING OR 
COVERING OF IRON, STEEL, OR OTHER METAL TUBES WITH 
LEAD OR ANY OF ITS ALLOYS, by Edwin Walker, Brook 
House, Heckmondwike. 
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The object of this invention is to apply to metal tubes a coating 


space is connected to the safety valve and the replenishing tank as 


the tubes as to resist detachment when the said tubes are subse- 
quently bent, twisted, or coiled. For this purpose, after the sur- 
faces to be coated have been cleaned, tinned, and covered with an 
ordinary flux, the tube is pressed or drawn through dies or chills 
of suitable shape and s‘ze, between one of which and the tube 
the lead flows or is forced whilst at a suflicient temperature to 
ensure its uniting with the tinned surfaces, the temperature being 
regulated by the application of water. By this means a coating 
of lead can be applied to the exterior of a tube. The tube to be 
coated being tes from the die across the molten lead vessel 
and through the chill 4, the molten lead, accompanying the tube 
through the outlet die of the vessel, is gradually cooled in passing 
through the chill A, and the tube emerges from the latter chill 
with a compact and uniform coating of the lead. In case the 
oressure of the head of liquid lead in the vessel above the tube 
* found insufficient, a piston may be employed to force the lead 
onwards into the chill /, 
her 2ud, 1908. 


as will be well understood.— Decem 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Citvial Gazette. 





904,967. PNEUMATIC RECUPERATOR FOR RECOIL GuNs, iV, Hock, 
Esse n-on-the- Ruhr, Germany, assignor to Fried. Krupp Altien- 
gesellschaft, Essen-on-the- Ruhr, Germany.—Filed December 14th, 
1907. 

In a recoil gun, a brake cylinder, a displacer cylinder, a recep- 

tacle for compressed air surrounding both cylinders and forming 


(904, 967. 
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the slide track for the gun barrel, trunnions are carried by the 
receptacle and form the horizontal trunnions of the gun, one of 
these trunnions having a bore communicating with the interior of 
the receptacle, and a member normally closing the bore and 
removable to permit the attachment of an air pump to the trun- 
nion. There are four claims 


905,155. METHOD OF MAKING METALLIC PRINTING Pr ates, J. 0. 
De Wolf, Cambridge, Mass.— Filed July 18th, 1906. 

This patent is for a method of making printing plates, consisting 

of juxtaposing the matrix and the plate material rendered locally 


(905,155, 
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impressionable by heat ; progressively impressing the plate material 
and shifting the local condition over the required area until the 
entire plate is impressed as desired, and progressively cooling the 
plate as it is impressed. There are twenty-two claims, 

905,297. Hypro-extractor, H. Diamanti and N. Beuf, Beavlien, 

France—Filed June 25th, 1907. 

This patent is for a hydro-extractor for continuous and adjustable 
output, comprising a basket with a biconic wall and a conical 
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bottom, an axial passage projecting into the basket through 
which the material enters the latter, a distribution device at the 
origin of the passage, a cover for the basket, and a tangential 
discharge passage thereto, substantial y as set forth. 








PERMANENT EXHIBITION BUILDING FOR MANCHESTER.—AS a 
result of the large measure of success which attended the recent 


electrical exhibition in Manchester, we understand that steps are 


being taken to form a company with a view to the erection of 


a permanent building suitable for such functions in the city, on 
the lines of the Agricultural Hall or Olympia in London. 
would certainly appear to be room for such a structure if a site 


here 








and the upper part is provided with a faucet m and the lower part 
with a spigot » adapted to be fitted in it. The spigot is of 


of lead or any lead alloy of any desired thickness, the coating 
being so amalgamated with or soldered to the tinned surfaces of 





can be acquired within easy reach of the chief railway stations and 
tramway routes, 
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CO-PARTNERSHIP AND UNEMPLOYMENT: A 
REPLY. 
By GrorcEe N, Barnes, M.P. 


I GuapLy avail myself of the opportunity you offer 
me of putting the Labour view of co-partnership and 
profit-sharing before your readers as against the view put 
forward by Sir Benjamin C. Browne in your issue of the 
4th ult. 

Let me say, by way of preface, that my view will be some- 
what heterodox. I respectfully ask consideration for it, 
nevertheless, and I would remind my readers that economic 
doctrine is as “unstable as water.” No one who really 
desires to see light through the unemployed problem and 
other like tangles can afford to accept in blind faith and 
without question orthodox economic theories about 
capital and labour. I am anxious to follow the fair and 
courteous example set by Sir Benjamin Browne, 
which is so characteristic of him ; but yet I must say that 
I can trace but little connection in his article between 
co-partnership and unemployment. 

The argument, as I understand it, is that by co-part- 
nership an incentive is given to saving, and to the 
utilisation of the saving ‘‘on the spot,” so to speak—in 
such a way, that is, as to increase employment in this 
country. Or, to put it in another way, adopting Sir 
Benjamin Browne’s own words, “ If wages really began 
to be saved and every working man began to exert him- 
self,’ we should have less men out of work, and a more 
general diffusion of wealth. I join issue here, and I say 
on the contrary that the generai practice of saving on 
the part of the working classes would simply land us out 
of the frying-pan into the fire. It is perhaps regarded by 
some as an unfortunate fact, but, nevertheless, it is a fact, 
that under present conditions of competitive industry 
wages depend more on spending than on saving. It is 
therefore probable, or so it appears to me, that if saving 
on the part of the working classes became general, the 
chance of saving would become less, and ultimately it 
would be found that the “ reward of abstinence ”—to 
use the phrase of the orthodox —would vanish. 

Wages would adjust themselves to the new standard 
of living, and folk would get nothing to save. But the 
spending power of the people would have become 
lessened, and therefore the demand for labour and the 
area of employment would also have become less. 
That is in the essence of the process of saving. It 
means less demand for goods, and, therefore, less 
employment; whereas, on the other hand, high wages 
and high spending— which nécessarily go together—seem 
to me to connote a rising standard of civilisation. But 
let me follow the argument a little further. High spendl 
ing means not only greater demand for goods, but it 
means greater physical and therefore greater economic 
fliciency. 

We Labour men know well a type of working man who 
half-starves his children while he is saving to buy a house 
or to start up in business. We don’t want to increase 
the number. Saving of this sort lessens the physical 
vigour of the people, and therefore lessens their power 
of production as well as consumption. Of course, I 
should make a reservation in the case of expenditure on 
drink, the effect of which is wholly bad. But, says Sir 
Benjamin Browne, the savings would be metamorphosed 
into capital which would give employment. Is this not 
putting the cart before the horse? It is quite true that 
capital is necessary in order to put the wheels of industry 
into motion; but the use of capital pre-supposes demand 
for goods. Saving of the working classes deliberately 
cuts off that demand. 

It will therefore be seen that Sir Benjamin Browne 
and I differ widely and fundamentally as to the effect of 
saving in this aspect of it. He assumes capital to be the 
first and most essential thing. I submit that the employ- 
ment of capital depends upon the demand for goods, and 
I may here add, on other factors that need not be here 
discussed. 

Of course, I am assuming that the considerations apply 
to our own country and to our own conditions. In a new 
country saving of wealth, and its application in the shape 
of capital to the further production of wealth, is perhaps 
the most important thing. I express no opinion on the 
point; but I am quite sure that lack of wealth—or lack 
of capital—is not the cause of unemployment in this 
country. or in any country where weeleh is accumulating 
on such a gigantic scale as here. 

The saving of working people could not, under any 
circumstances, be considerable in a relative sense—rela- 
tive, that is, to the savings of the well-to-do, which, I 
believe, amount in this country to about £200,000,000 per 
annum. Savings of working people could, in any case, 
cut but a small figure compared with this amount, and 
such savings, I think, are being far better applied in the 
co-operative and trade union movements than they could 
be in co-partnership and profit-sharing schemes. 

But now I come to the plea of Sir Benjamin Browne 
with regard to the employment of the saving “on the 
spot.” He would, no doubt, admit that the effect of co- 
partnership is to tie men up to particular workshops by 
making them financially interested in those workshops— 
@ point with which I will deal later. But he might also 
argue that, at all events, he would, by co-partnership, 
serve capital in the same way. He would prevent it 
being sent out of the country—to Canada or elsowhere. 
Well, I have shown that the capital that can be saved in 
this way cannot be much, and I submit, further, that 
even if tied up in this country the benefit would be 
infinitesimal a1.d even problematical. 

In the first place, it is by no means certain that thereby 
employment as a whole would be increased; because it 
is by no means certain that demand for goods as a whole 
would be increased. Take ships. The demand for ships, 
as a whole, would not be increased by a scheme of co- 
partnership. At the best it would simply mean that ata 
particular time more of the existing demand would be 
attracted to the particular area over which the scheme 








operated, and in the nature of things this would be small, 
inasmuch as co-partnership schemes are matters of 
individual arrangement between particular employers 
and their workmen. 

Sir Christopher Furness has, it is true, placed an order 
for ships at Hartlepool as a send-off to his scheme of co- 
partnership. All credit is due to him for so doing. It 
will help in tiding us over a time of difficulty. But he is 
merely anticipating demand; when the ships are wanted, 
which in the nature of things will be soon, they will be 
there. It will not be necessary to build them over 
again. 

Now let me put the distinctively trade union view. The 
saving habit we find is very often accompanied by super- 
cautiousness and selfishness, which do not run well in 
harness with trade unionism. Some saving men have 
little common feeling with their fellows, and some of 
them regard the world as a sort of sponge from which 
to squeeze as much advantage to themselves as possible. 
The man of this type is really an abnormal man. He 
can retain the advantage of his saving because of that 
fact. He sometimes “saves” the contribution to the 
union, and he is to that extent better off than his fellow- 
workman who is a trade unionist. But inasmuch as his 
wages are higher than he would have received but for the 
efforts of other people, he is saving something which does 
not belong to him. 

It will be noted that I am dealing only with the saving 
man who is a non-union man. It does not necessarily 
follow that saving and non-unionism go together. I 
know many a good trade unionist who is careful and 
thrifty, looking ahead, as it is the duty of a man to do, 
especially if he bas a family dependent upon him; 
but the union man pools his saving with his fellows, and 
in such a way as to safeguard his and their standard of 
living. He belongs to bis union, and in most cases to 
his friendly society, and he is also associated with other 
agencies for improving conditions. 

I am favourable to co-operative production on the part 
of trade unionists, always provided that they manage affairs 
themselves and take all risks. In the event of failure 
nothing is lost. Experience is gained, and the men go back 
to their ordinary employment just as they left it. But 
co-partnership and profit-sharing schemes are calcu- 
lated, and some of them—nay, I think I might even 
say most of them—are intended to cut men adrift from 
their fellows in the trade. Such schemes undermine 
trade unionism by lessening the mobility of labour. 

In support of this, I have only to refer to the article of 
Sir Benjamin Browne. “In the early seventies,’ he 
says, “one or two firms offered the men half the profits 
that were made above ten per cent. on condition that they 
did not belong to trade unions.” These failed, because, 
we are told, there was little made over ten per cent., or if 
so, not sufficient to influence them one way or 
the other whether they would or would not belong to 
trade unions. Co-partnership and profit-sharing schemes 
have generally been accompanied by the same prohibitory 
condition as regards trade unionism. This was and 
still is part of the scheme inaugurated by Sir G. Livesey 
at the South Metropolitan Gasworks, i.e., that no work- 
men can belong to a union. But whether non-unionism 
be made a condition or not, the result is the same. At 
all events, there is a danger of this result; and for that, 
if for no other reason, such schemes are not likely to get 
the support of trade unionists. Of course, I know that 
the scheme of Sir Christopher Furness makes no such 
condition. On the contrary, it appears to safeguard 
trade unionism and the trade union rate. But this toa 
great extent is an illusory provision. The effect of hem- 
ming men in from their fellows is to make them less 
interested in the maintenance of general conditions of 
labour or of life. In the event of many such schemes 
as that of Sir Christopher Furness coming into opera- 
tion the trade union rate would tend to disappear, and, 
in any case, would become lessened by the weakening of 
the trade unions. 

Let me now deal with the argument respecting the 
efficiency of labour. First, however, let me guard myself 
by saying that I am against the policy of ‘ca canny,” 
whatever its results in an economic sense, because I know 
that no man can waste time in the workshop without 
being the worse for it in a moral and even in a physical 
sense. I am glad to know that the British engineer, 
largely as the result of greater effort all round during the 
last few years, is holding his place in the world, and I 
hope he may continue todo so. But, here again, I am 
quite sure that extra exertion is no cure for unemploy- 
ment, because it is impossible to separate the question of 
employment in the engineering, or any other trade, 
from the question in its general aspects. 

Sir Benjamin Browne thinks that more employment 
would follow “if every working man began to exert 
himself.” It may be admitted that lessened cost would 
in most trades attract more demand. This is probably 
true of the engineering trade. But to this there is a 
limit which, when reached, brings with it a new 
equilibrium, and things would tend to assume the same 
position as before. 

If increased production were a remedy for unemploy- 
ment, why, it may be asked, has increased production 
not already had that result? Every man in the 
engineering trade has long since had to exert himself 
more and more as the years have rolled by, and, in 
addition to this extra exertion on his part, there has 
also been a wonderful increase in productive power, 
owing to improved machinery and processes. Yet 
unemployment of engineers has never been so general 
and widespread for a generation as in the year which is 
just closing. 

It must be so. If extra effort cheapens production 
and increases employment, the benefit to engineers can 
be, after all, but temporary. The outside army of 
unemployed is there all the same, and, just in propor- 
tion as engineering expands, more men are attracted 
into it. 

As a matter of fact, that is just what has been 





taking place. The persons employed in the metal, 
engineering, and shipbuilding trades increased in number 
in the decade 1891-1901 from 1,1C0,000 to 1,450,000, and 
it is safe to say that the increase has been maintained 
in even greater ratio up to date. During the whole of 
the period from 1901, as well as for a long time before, 
the trades have put their goods into the markets of the 
world in ever-increasing volume. In the six years of 
this century ending December, 1907, the annual exports 
of engineering goods rose from £17,800,000 to £31,800,000. 
During the last thirty years the figures have quadrupled. 

What more convincing proof could be given of 
“every man having exerted himself?” What more 
could be wanted in this way except by those who, like 
Alexander sigh “for other. worlds to conquer.” And 
yet the Amalgamated Society of Engineers has over 
ten per cent. of its available members out of work, in 
addition to carrying the burden of over eight per cent. 
sick and superannuated. So it would be if British engi- 
neering gobbled up the work of the “ universal airth.” 

The problem of unemployment would remain just the 
same, because unemployment has its roots deep down in 
the competitive system of industry. It is, in point of 
fact, symptomatic. The workless are but the outward 
and visible sign of the breakdown of an industrial 
order which is but slowly and painfully getting adapted 
and re-cast to modern needs. How the change is 
being effected, and the further steps in the process 
lie, of course, outside the scope of my present purpose. 
I am now only venturing to sound a note of warning 
to workmen to avoid being side-tracked into these profit- 
less profit-sharing and co-partnership schemes which 
lead—and can only lead—into the ditch, whatever their 
immediate and limited effect may be to those directly 
concerned. 

In conclusion, it gives me pleasure to express agree- 
ment with Sir Benjamin Browne in regard to the Com- 
mittee which, I understand, has been set up at 
Hartlepool concurrently with the starting of the scheme 
of Sir Christopher Furness. I do not know whether the 
two things hang together, but I should hope not. 

I am all in favour of co-operation between employers 
and workmen so long as each is left to paddle his own 
canoe. I believe there is far too much ill feeling 
between them, and that if each knew the difficulties of 
the other there would be less friction. The Committee 
should contribute to this, while at the same time leaving 
the mobility of labour unimpaired. 








THE NEW CAPITAL FOR AUSTRALIA. 


Ir is extremely rare—in fact, the case of Washington 
appears to be the only instance—that a new capital city 
has to be designed and built on a virgin site, practically 
all such towns having grown to be what they are on the 
Darwinian principle of the survival of the fittest. Even 
where, as in the-case of Ottawa, a capital had to be 
decided on, when the Dominion of Canada was esta- 
blished, that place was an existing township when it was 
chosen as the seat of government; while Colonial capitals 
cenerally have originated from the accidental fact of 
their being the locality of the first settlement. The 
seat of government of the Commonwealth of Aus- 
tralia, founded in 1901, has been fixed, however, on 
practically unoccupied territory, and its designers will 
therefore be unhampered by the existence of any previous 
township, the configuration of the ground being the only 
matter with which they will have to deal. 

Arecent telegram informs us that the eight or nine years’ 
contention as to the locality of this new capital has been 
ended by the decision of both Houses of Parliament in 
favour of the Yass-Canberra site. This does not mean, as 
many of the English papers, perhaps naturally, assume, 
that an existing town with this rather clumsy double- 
barrelled name is selected for the capital. Yass is a 
moderately sized township near and to the south of, but 
not on, the main line of railway from Sydney to Mel- 
bourne, about 187 miles from the former and 890 miles 
from the latter, while Canberra is a parish whose centre is 
about thirty miles south-east of Yass. The construction 
therefore to be put upon the news received is that the 
Federal Territory, witbin which the capital city is to be 
built, is that which was suggested by the Special Commis- 
sioner of New South Wales in 1900, and which covers a large 
area including both these localities. Itis about the size 
and shape of Derbyshire, if we suppose that county so 
pivoted that its narrow end be towards the north-west 
and its broad extremity towards the south-east. The 
actual Capital itself, proposed by the Commissioners, and 
the Federal Territory including it, must be clearly distin- 
guished from each other. 

As it is intended here only to treat of the site of both 
from the topographical, engineering, and cognate points 
of view, it is not necessary to refer to the ambiguous 
terms of Section 125 of the Federal Constitution on the 
choice of the site, nor to the inevitable jealousies of advo- 
cates of rival sites and land speculators which have led 
to so much delay. We may say, however, that the main 
terms of the conditions governing the selection were that 
the new capital should be within the State of New South 
Wales, and be not less than 100 miles from Sydney. 
These conditions are fulfilled in the recent decision, and 
any of our readers who are interested in the history of the 
contention will find an impartial summary of the question 
in the Empire Review of Uctober, 1906. 

The original Yass Federal Territory as proposed was a 
square of twelve mile sides, and included the township 
and the junction railway station, from which there is now 
a two-mile tramway to the town. The latter was centrally 
within the projected area as regards east and west, but it 
was only four miles from the northern boundary. The 
north-western corner touched the township of Bowning. 
The capital site within this, then proposed—and there 
does not appear to be any reason since offered for a 








change— does not include the present town of Yass, but is 
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an oblong area three miles north and south and two miles 
east and west about midway between the centre of the 
present township and the north-west corner of the Federal 
area. It was, however, obvious that the 144 square mile 
area proposed for the Territory, having future possibilities 
in view, was much too small, and an alternative, covering 
the first proposal, was substituted, constituting the district 
now decided upon. This Territory has, for the most part, 
natural boundaries, viz., roughly speaking, the Yass River 
on the north, the eastern shore of Lake George on the 
east, and the Murrumbidgee and Melonglo rivers on the 
south-west, south, and south-east. 

Generally, the district is described as consisting of 
undulating downs, in places fairly timbered, but for the 
most part devoid of trees. Oak, elm, poplar, plane, pep- 
per, and willow, as well as native trees, flourish, also many 
varieties of pines. Roses, chrysanthemums, wisteria, Xc., 
indicate by rapid growth and profuse blooming that soil and 
climate are favourable to them, as they are also to various 
kinds of fruits. There is a great variety of altitude from 
the Murrumbidgee Valley, about 1000ft., to Lake George, 
2200ft. above sea level, the proposed capital site being 
1800it. high. The mean temperature of the latter is given 
as 64.4 deg. for spring, 69.9 deg. for summer, 55.2 deg. for 
autumn, and 52.6 deg. for the winter. The highest and 
lowest recorded temperatures—but these are of very rare 
occurrence—were 105 deg. and 21.5 deg. The rainfall of 
the four quarters corresponding to the above is 6.02, 5.91, 
6 26, and 6.01—a very equable sequence. 

Though the water supply proposed for the new city is 
unequalled in quality and in quantity, it cannot be said 
to be accessible without considerable expense, the 
engineers of the Public Works Department of the Govern- 
ment of New South Wales having reported as follows :— 
**An abundant supply of water can be obtained from the 
Murrumbidgee River, which, at Good Hope; about 10} 
miles up the river from Yass, is 540ft.-below Yass, and 
at the Dogtrap Ford, 22} miles above Yass; that river is 
310ft. below Yass.” 

The proposed site is about 175ft. above Yass. Pumping 
600ft. to storage would, therefore, be necessary, while a 
lesser supply could be obtained also by pumping from the 
river Yass. Subsequent, however, to the date of these re- 
ports a gravitation scheme has been investigated, the 
source being some of the Murrumbidgee’s tributaries, 
where the height above sea levelis 2133ft., or 333ft. above 
the capital site. The water-hed is forty-four square miles 
in area, and the distance of pipe line 38} miles. As the 
growth of the city was expected to be gradual, it was pro- 
posed to use a comparatively small pipe line at first, re- 
placing or duplicating it later. The cost was estimated at 
£303,000 for the whole scheme, of which £70,000 would be 
reserved pending the increase in the population. These 
reports were made in 1900, and since then, quite recently, 
the great Murrumbidgee irrigation dam at Barren Jack, 
referred to in our issue of November 6th last, has 
been begun. This dam, which is about 18 miles south- 
west of the new capital, will raise the level of the river 
at Barren Jack about 200ft., and its completion, though 
its effects would hardly affect the levels so far back as 
the take-off of the gravitation scheme, would certainly 
diminish the height to which the pumping schemes would 
have otherwise to force. Unless the Federal Territory 
were largely increased in area in.a south-westerly 
direction, the headworks and much of the piping would 
be outside it, inasmuch as the tributaries of the 
Murrumbidgee which it is proposed to utilise enter that 
river some eight miles after it leaves the proposed 
Federal area. The conformation of the site is ‘eminently 
favourable for drainage. 

Building stone appears to be plentiful, sandstone being 
near at hand, and limestone not many miles away ; while 
there is a fine marble deposit at Coolalie, about eight miles 
north-east of the site on the main railway line. This 
stone is said to have a crushing resistance of 8000 lb. per 
square inch. A commission of architects and others, 
asked to report on the cost of public buildings necessary, 
gave the following estimates, the time required for the 
construction of each being from one to ten years. 
— Time to complete. 





Houses of Parliament ..._ . 750,000 7 years. 
Governor-General’s residence 75,000 3 years. 
Chief Government departments ... 812,500 1 to 5 years. 
National art galleryand library,&c. 150,000 ... 10 years. 
Minor departments ... ... ... 80,000 3 years. 
Laying out city, &c. : 250,000 .. — 

Total ... £2,117,500 


The Crown lands within the Federal city area are very 
limited, and they are also scanty within the Federal 
Territory. This is a great defect of the site. These 
Crown lands have to be transferred from the State to the 
Commonwealth free, according to the provisions of the 
Constitution, and the estimated average value of the 
lands in private ownership is about £2 10s. per acre. 

With the practically new problem before them of laying 
out a new city of the importance due to it as being the 
capital of a continent, we naturally turn for what has 
been said on the subject by the local experts. It was 
thought, seven or eight years ago, that the decision as to 
site was imminent; hence we find much published about 
the matter then, and little or nothing since, as the 
Australian public seem to have got tired of the intermin- 
able delays which followed, and much interest was 
lost in the question: On the 4th September, 1901, a very 
able paper was read at the Royal Society of New South 
Wales, on “The Theory of City Design,” by Mr. G. H. 
Knibbs, F.R.A.S., past-president of the Society and of the 
Institute of Surveyors, and now the Statistician of the 
Commonwealth. Five skeleton plans were put forward 
in the paper. No. 1 was a square with two lines crossing 
it centrally, parallel to its sides, representing the main 
streets. This is the basis of most of the modern cities in 
new countries, resulting, when filled up, in the well-known 
chessboard plan. No. 2 was a circle with two diameters 
at right angles to each other, the filling up to consist of 
concentri¢ curved streets. No. 3 was a square similar to 





No. 1, but with the addition of the two diagonals; No. 4 
was a circle with four diameters, and No. 5 a circle with 
three diameters, which, therefore, were at angles of 
60 deg. with each other at the centre, the filling to be by 
straight streets between each diagonal, forming a series 
of hexagons. Calculations were gone into to find the 
minimum distance of average travel fromi.any one point 
to any other in the five plans, this being found to be most 
favourable in No. 5. This and other reasons led the 
author to prefer this plan. It may be pointed out that 
Washington is laid out on a combination..or group of 
radial systems having two main centres at the Capitol 
and the White House and eight subsidiary centres. New 
Orleans is also laid out radially. Without limiting him- 
self to the three diameters, Mr. John Sulman, F.R.1.B.A.. 
a leading Sydney architect, had proposed a “ spider’s 
web” plan at the meeting in January, 1900, of the Aus- 
tralasian Association for the Advancement of Science. 
Herr Stiibben, Baurath and Burgomaster of Cologne, in 
his valuable work, “Das Handbuch der Architektur,” 
Darmstadt, 1890, advocated the same plan. 

It may be said that the adoption of this or any other fixed 
system of street alignment assumes an almost level plain to 
work upon, so that the disabilities in this respect which 
older cities have suffered from owing to the want of foresight 
in the original designers, if,indeed, there were any in most 
cases, may be avoided. The standing nuisance of Lud- 
gate-hill and the enormous expense of Holborn Viaduct, in- 
curred to overcome a similar difficulty, are practical warn- 
ings in that respect. And yet in advocating and reporting 
upon the fifty or sixty sites suggested, little is said upon this 
very important point ; in fact, it is generally put forward in 
favour of them that the surface is undulating, and especially 
so in the Yass site. Furthermore, though the Federal terri- 
tory is large, the choice of a place within it for the capital is 
limited by the fact that the main line ofrailway, a necessity 
for the seat of Government, runs only a corner 
of the territory. Sydney and Melbourne, owing to long 
established commercial supremacy, wilt always be of 
more business importance than any new city, however 
scientifically placed, and neither would tolerate the 
diversion of the direct railway between them to any distant 
site within the territory which might be topographically 
more suitable than the one near the Yass township, while 
a branch line to the capital would be very objectionable. 
The undulations, therefore, which are mentioned as an 
attractive feature, will have to be dealt with, and it is to 
be hoped that they are moderate. In these days of 
mechanically driven vehicles it is most important that 
power should not be unnecessarily expended and 
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Other points to be noted in connection with the. Yass. 
Canberra selection are the questions of accessibility 
independently of the State Railways, and of the provision 
of hydro-electric power. As regards the first, it has been 
suggested that the Commonwealth should aequire from 
the State of New South Wales a strip of land between 
the eastern end of the Federal Territory and the sea at 
Jervis Bay, a first-class natural harbour about 120 miles 
from Yass, through which a Federal railway might be 
constructed to a Federal port. Those who suggest this 
scheme do not, however, appear to reckon on the fierce 
opposition which Sydney would undoubtedly put forward 
to the establishment of a rival port only 100 miles away, 
nor do they think of the considerable engineering difti- 

|.culties which such a railway would encounter for most 
of its length. 

As to hydro-electric power, the Barren Jack dam 
holding back the Murrumbidgee waters to a depth of 
200ft , and only 18 miles distant, should afford an ample 
supply for all requirements as to light, traction, and other 
purposes. Unfortunately, or, perhaps, from some points 
of view the reverse, the three main points, namely, of 

| accessibility by railway, of the water supply, and of the 
electric power, are all from sources outside the Federal! 
Territory, and what may be called the predominant 
partner, the Commonwealth Government, will be in a 
position of dependence on the surrounding subordinate 
State for service in these matters. This would not have 
occurred if the Territory had been placed on the sea- 
board, and had had its water supply from within its own 
boundaries. Indeed, the object of the large Federal 
Territory was to enable the city within it to be self- 
contained. 

No doubt the many undoubted advantages of the 
Yass-Canberra Territory as a Federal centre were deemed 
to overrule apprehensions of trouble with New South 
Wales, and though continual bickerings have b2en going 
on since the Federation, between the Commonwealth and 
the States, and especially with the one in question, it is 
to be hoped that in the future they will not proceed so 
far as to provoke reprisals such as might be possible from 
the relations of inter-dependence which have been 
referred to in this article. 








CEMENT WORKS AT SOUTHAM. 
No. I1.* 
In the first article we traced the progress of the raw 
material through the works till it had been made ready 
for burning in the rotary kilns. 
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Fig 9. DETAILS 


speed curtailed by heavy street grades, while if 
eminences have to be cut down to attain easy profiles, 
very great expenditure may have to be incurred. 
An examination of the reports referring to many of 
the proposed sites leads to the opinion that this aspect of 
the question has not had the attention it deserves. It is 
true that a commission consisting of an architect and 
two engineers, all of first rank, who would appreciate its 
importance, were employed to report on seven of the 
sites, but these did not include that of Yass, which at 
the time did not, for some other reasons, appear to be in 
the running. A grade of 1 in 200is sufficient for drainage, 
or possibly 1 in 150 might be better for the storm water 
of a sub-tropical town, but anything very much steeper 
than that, at all events in the main streets, becomes 
more or less a drag on traffic. 

There are many other matters which will have to be 
taken into consideration, an important one being the 
width of streets, in connection with which, as regards 
the main arteries, is the question of provision of the 
division between slow and fast traffic, of cycle paths, 
space for tram lines, and rows of trees, and room for the 
partial covering of the footways for protection from sun 
and rain, which is often a féature of Australian towns. 
Reserving areas for public parks and of smaller breathing 
spaces and recreation grounds is essential, while if fac- 
tories cannot be altogether excluded—a most desirable 








object—they should be limited to one quarter, preferably 
to leeward as regards prevailing winds, 
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J. 
OF KILN FLUES 


There are two kilns. They are 100ft. long and 7ft. 
diameter, and they differ but little from the ordinary 
rotary kiln, of which we have described quite a number 
from time to time. They are, however, made by a firm 
to whick we have not hitherto referred in this connection, 
namely, Messrs. Fellner and Ziegler, of Frankfort. Each 
is driven by gearing through a toothed ring fixed as 
nearly as possible in the middle of its length, and there 
are three bearing rings, one in the middle and two near 
the ends, these each resting and revolving on four rollers 
carried in two pairs on hinged bearings. The motion of 
each kiln can be started, stopped, or regulated from the 
firing platform, and the kilns themselves are driven from 
a cross shaft, which is in its turn driven by two ropes off 
the main driving shsft. Two views of the kilns are given 
in Figs. 13 and 14, page 38. : 

The discharge from the kilns is into coolers, 40ft. long 
and 5ft. 6in. in diameter. A motor-driven fan sucks air 
through the coolers, and a portion of the hot air so 
obtained is used for drying the coal used for firing the 
kilns before it is ground. There are two centrifugal fans 
—one for each kiln—for forcing the powdered coal inte 
the kilns, and the amount of coal so blown in is regulated 
by means of a throttling arrangement in the coal hopper, 
which delivers into a worm conveyor. The firing plat- 
form is made of ferro-concrete. The driving of the 
various pieces of apparatus is brought about by a cross 
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shaft and belt, the former being driven by a large belt 
from a pulley at the ground level. The latter obtains its 


motion from the main drive, here: {ter to be mentioned, | : 
| ourselves and obtained some results which were practi- | 


through four ropes. 

The hot gases, as they leave tle kilns, usually, as 
already explained, pass through the raw material drying 
drum, but, when necessary, they can, by the alteration 
dampers, be diverted to iron chimneys, of which there is 
one for each kiln. A gcod deal of dust comes away from 
the kiln with the gases, and the majority of this 1s 
deposited in the flues, of which we give a drawing in 


Fig. 9. This dust is coHected in various pockets, and as | 


it falls from the outlets leading from these, it is collected 
by a conveyor and returned to the raw meal silos. 

The clinker, as it comes from the cooler, is very 
slightly moistened by slowly dripping jets of water. 1t 
is practically quite cold; indeed, we do not remember 





Fig. 10—-THE CHEMICAL LABORATORY Fig. 


having noticed clinker from any of the other rotary kilns 
which we have inspected which was as cold. It is also 
excellently burnt, and is in exceptionally small pieces. 
The following has been given as a typical analysis of the 
cement produced. The analysis was, we understand, 
made by Messrs. H. Faija and Co., of Westminster. 


Analysis of Kaye and Co.'s Cement. 

Water and carbonic anhydride Spies ‘ 1.24 
Insoluble residue... mt 0.13 
a ee .-- 20.20 
Alumina saa "had oa 8.68 
Oxide of iron... 3.40 
Lime... 3 62.74 
Magnesia Sale teehen shee cre oe te: 1.23 
Sulphuric anhydride... . : 1.17 
Alkalies and loss... ... ; oe 1.2 


100.00 


There are one or two points worthy of notice about this 
analysis. - They relate to the requirements of the British 
Standard Specification. In this it is set out that the 
water and carbonic anhydride must not exceed 2 per cent.; 
compare this with 1.24 percent. above. The insoluble resi- 
due permissible is 1.5 per cent , whereas in Kaye’s cement 
it is only 0.18 per cent. Magnesia must not exceed 3 per 
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| It will be observed that in all cases the results obtained | 


| were better than the requirements of the British Standard 
Specification. We may add that we broke some briquettes 


cally in accordance with those set out above. We also 
saw a large number of Le Chatellier cylinders, and in the 
majority of cases these showed no expansion at all. 


wagons which run on rails. These, when full, are wheeled 
| away by hand, and the clinker shot through a grid into 
| the hopper of an elevator. It is then lifted and discharged 

into a hopper capable of holding some 280 to 300 tons, 
| being made of large capacity so as to take the make of 
| clinker at week ends and other times, when the grind- 
| ing plant is not at work. This is constructed of jin., 
| fin., and jin. steel plates. The discharge from the 
| bottom of this hopper is through an automatic feed through 


| The clinker as it issues from the coolers falls into tip | 


which the proper quantity of clinker is regularly delivered 
to the first of two tube mills made by Krupp. The dis- 
charge from the first tube mill is taken up an elevator 
and discharged into the second mill. Each of the mills 
revolves on two sets uf rollers, and is driven by gearing 
which is actuated by belting from a main cross shaft, 
which in its turn obtains its motion from the main-drive 
by means of ropes. The cement as it issues from the 
second tube 11] is in a completed state. It is at 
once elevated by a vertical elevator and delivered into 
the hopper of an inclined conveyor which lifts it to 
the top of the first of three large storage bins or silos, the 
tops of which are connected by means of a covered 
gallery, along which runs a horizontal worm conveyor, so 
that the cement can be delivered into either or all the 
bins as required. These bins are constructed of ferro- 
concrete on the Hennebique principle. We give a sec- 
tional drawing of them in Fig. 12 and a general view in 
Fig. 15. They are conical in shape, both top and bottom, 
with a parallel portion between them, and each holds 
1500 tons. The bottom cones descend into a ferro-concrete 
tunnel, along which runs a horizontal worm conveyor. 
Into this the bins can be discharged either separately or 
together through other worm conveyors, of which one is 
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Fig. 12-SECTION THROUGH CEMENT SILOS 


cent., and the Kaye’s cement only contains 1.28 per cent., 
while up to 2.75 per cent. of sulphuric anhydride is 
allowed, and, as will be seen fromthe above analysis, only 
1.17 per cent. is actually present. While on the subject 
of the cement it will, perhaps, be of interest to give a 
copy of a series of results of physical tests made by the 
above-mentioned firm. 
Resulis of Tests Made at Trenty-cight Days 

Requirement 
of British 











Nature of test. 1 2 3 4 Standard 
Specification. 
Es pansion (L.Chate- | | 
lier Test) ....... Nil. | 1mm.| 1mm. 2mm. 10 mm. 
Neat cement... .... 770 Ib. | 857 1b. | 8051b. | 7621b.| 500 Ib. 
3 tol sand ... ... 4991b.| 571 1b. | 5521b. | 4991b.| 250 1b. 


Residue on 76 x 76 
ee 
Residue on 180 x 180 
sieve ... ... .... 12p.c.|10p.e.| 11 pe. | 10p.e. 


1 p.c. | 0.5 p.c.| 1 p.c. | 0.5 p.c. 3 pc. 
18 p.c. 


| grinding mills. 
these mills is in a sufficiently fine state for use. The 


fitted to each bin. The main conveyor delivers into the 
hopper of another worm conveyor which leads the cement 
to an elevator, which, in its turn lifts it and discharges 
it into shoots for filling sacks. Four sacks can be filled 
at one time. The conveying and elevating machinery in 
connection with the discharge from the bins is driven by 
a 25 horse-power Thomas Parker and Co.’s dynamo, 
through a single rope. 

Returning now for a moment to the coal used for 
firing the kilns. The coal coming into the works by rail or 
canal is shot into a large hopper. At the bottom of this 
works a conveyor which delivers the coal to a bucket 
elevator. This lifts it toa conveyor arranged at the firing 
platform level, which takes it to a shoot above a tube 
drier, down to which it falls through a shoot. The drier 
is heated by the hot air drawn through the clinker coolers 
as already mentioned, and there is a subsidiary stove for 
use if necessary. The discharge from the drier is into a 
worm conveyor, which itself discharges into another at 
right angles. This in turn delivers into an elevator which 
lifts the coal into the hopper of the first of two tube 
The coal after passing through both 


discharge from the second mill is fed into an elevator 
through an automatic feeding arrangement. The elevator 


| lifts the powdered coal into storage bins above the firing 


platform level. The mills are driven by gearing from a 
cross shaft. 

The motive power for the whole works is obtained by 
means of two steam engines, one of 540 brake horse-power— 
see Fig. 16, page 38, and the other of 125 brake horse-power. 
Both are horizontal tandem compound engines, made by 
Pollit and Wigzell, and koth work condensing, jet condensers 
being fitted. The condensing water is obtained from the 
canal close by, and the heated water after passing through 
the condenser is not returned directly into the canal but 
is led away some distance through the pipe shown on the 
engraving—Fig. 1 (ante)—and discharged into the canal at 


| point where the level of the latteris lower. This arrange- 


ment has the advantage of keeping the condensing water 
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much cooler than it would otherwise be. The feed-water 
is also taken from the canal, but it is exceedingly hard, 
and had to be softened in the apparatus shown beside the 
boiler-house. There are three Babcock and Wilcox 
boilers fitted with Bennis stokers. They work at 150 lb. 
per square inch, and are each capable of evaporating 
5500 lb. of water per hour. 

The main engine is provided with a large fiy-wheel 
grooved for rope driving, and ropes are run in either 
direction in a rope race formed between the engine-house 
and the kiln-house. In one direction these ropes actuate 
the shafting of the raw meal grinding shop; in the other 
the kilns and the remainder of the machinery in the 
works. The smaller engine can work in parallel with the 
main engine by means of a clutch on a countershaft. 
There are two dynamos in the engine-house. One of 
these has an output of 410 ampéres by 220 volts, and is 
driven off the shafting. It is this machine which pro- 
vides the current for working the various motors which 
have been mentioned in the foregoing. The second 
dynamo has an output of 80 ampéres by 220 volts. It is 
coupled direct to a separate vertical steam engine, and is 
used for lighting and also for power purposes when the 
main engines are not running. 

The works, as a whole, are exceedingly well arranged. 
Every advantage has been taken both of the configura- 
tion of the ground and of the railway and canal. There 
are three branches of the railway siding running into the 
works. One of these goes past the cement despatching 
shed, in which are the sack-filling arrangements above 
referred to. Avother runs right over the ki'n coal hopper, 
so that wagons can be emptied direct into it, while the 
third siding is taken along behind the boilers to a coal 
store, which is situated at the termination of the arm of 
canal, This siding had to be well above ground level, 
and it was decided to carry it on a series of ferro-con- 
crete piers. These were erected by the company itself, 
and constitute an excellent piece of work. It will have 
been observed that considerable use had been made of 
ferro-concrete in these works. We understand that in one 
case, at all events, the comparative cost of steel and 
ferro-concrete was gone into very carefully, and it was 
found that for the same strength the latter was actually 
the cheaper. 

A description of these works would be incomplete 
without a reference to the chemical and physical testing 
laboratories. Both of these are well equipped and 
managed, and work in them is being continuously 
carried out. We are enabled to give views of them in 
Figs. 10 and 11. 








NAVAL ORDNANCE OF THE UNITED STATES. 


Rear-ApMirAL N. E. Mason, Chief of the Bureau of 
Ordnance, in his latest annual report, gives some interest 
ing details regarding the administration of that important 
Bureau during the last fiscal year, and another branch 
of the United States Navy Department is adding 
emphasis to the increasing demand for more auxiliary 
ships for the battle squadrons. As one would naturally 
surmise, Admiral Mason's plea is for ammunition ships, 
and in this he is repeating recommendations which 
he has previously made upon two occasions. The 
Admiral presents a convincing argument in favour of 
the building of such vessels, and in his own words he 
tells us :— 

Two ammunition ships should be constructed for use with the 
Atlantic and Pacific fleets. The necessity for them has been 
amply demonstrated during the year in connection with the 
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extended cruise made by our fleets. In the liae of supplies there 
are just two main essentials which must be furnished the fleet to 
enable it to carry out war operations—coal and ammunition— 
since the ships cannot carry enough of either to maintain exten- 
sive operations. The necessity for coal-carriers has been recog- 
nised and suitable ships built. Ammunition carriers will be found 
just as essential, and the Bureau holds it to be even more 
important that capable vessels be built for this purpose. If the 
enemy captures or destroys a collier we lose the collier and, say, 
5000 tons of ¢ al, costing 15,000.00 dols., or 20,000.00 dols., but 
we have an unlimited supply of it within our borders. To refill 
eight battleships with ammunition also involves about one 5000-ton 
cargo. If we lose that we lose millions of dollars worth of 
material which cannot be replaced in months, or even years, and 
without which those ships are helpless. 

Some substantial improvements have been made in the 
big guns for the battleships building, and still greater 
offensive power is promised forthe weapons designed for the 
battleships.last authorised. The big guns of the American 
navy have been subjected to some off-hand criticism, and 
the general public has been led to believe that the United 
States was-not keeping pace with the-state of the art 
abroad. This has been denied by Admiral Mason and 
in his report he says :— 

Work has been begun on the 12in. guns for the battleships 
Florida and Utah. The 12in. guns for these ships are of a new 
mark, 45 calibres long, with a new design of powder chamber, and 
increased strength along the chase and at the muzzle. It has been 
stated in the Press and elsewhere that our latest types of 12in. guns 
are inferior in power to those in use in certain foreign navies. As 
a matter of fact, the 12in. guns mounted on the eight latest of our 
battleships already incommission are equal or superior in power to 
any 12in. gun yet afloat anywhere in the world, and the 12in. guns 
of cur battleships in course of construction will be equal or 
superior in power to any 12in. foreign gun of which we have 
authentic information. 

The 12in. gun, however, is not the finality of the efforts 
to produce still more effective weapons for the navy. 
And Admiral Mason has this to say upon the matter. 

Anticipating possible need of a more powerful gun, the Bureau 
early in the year completed the design of a 14in. gun designed to 
fire a 1400 1b. projectile. The facilities of the Washington Navy 
Yard are not at present adequate to assemble a gun of this length, 
but an appropriation for raising the roof of the gun shop over the 
shrinking pit has been asked of Congress, and if it is made, and 
made immediately available, the Naval Gun Factory will be 
able to undertake the manufacture of such guns early in the 
coming year. 


For some years after their installation on shipboard, 
the 3in. semi-automatic gun and mounting were far from 
satisfactory, but the Chief of the Bureau of Ordnance 
announces that the original obtacles have been overcome, 
and a very satisfactory weapon of this calibre has been 
produced. The gun must, indeed, be a superior weapon, 
because it is being manufactured to replace the three- 
pounders and six-pounders heretofore fitted on board 
battleships and armoured cruisers. An improved type of 
din. gun and mounting has been procured and thoroughly 
tested at the naval proving grounds with satisfactory 
results. This gun uses a cartridge case, fires a 50 lb. pro- 
jectile, and has a service muzzle velocity of 3150 foot- 
seconds. This is the weapon that will be mounted upon 
the battleships for anti-torpedo defence. 

The projectile question in the United States navy has 
reached a critical stage, especially for armour-piercing 
shell of the larger calibres. The Bureau of Ordnance has 
felt bound to maintain its requirements upon a par with 
the reported results obtained abroad, and this has 
decidedly embarrassed a number of the manufacturers. 
According to the terms of the annual appropriation for 
ammunition, the Bureau of Ordnance has been obliged 
to award contracts for projectiles to the lowest bidders, 
and this has not produced an encouraging state of the art 
so far as developing the facilities of many of the firms 
capable of producing projectiles. A condition something 
akin to a monopoly has developed which has thrown the 
vast bulk of this work into the hands of one concern, and 
no substantial encouragement could, by reason of the 
wording of the appropriations, be given to other firms to 
take up this phase of the steel industry. Naturally, no 
inexperienced manufacturer was willing to submit a bid 
unless he put his figures high enough to cover the cost of 
experimenting and to safeguard him against the risks of 
an untried field. As a result, the lowest bidder was the 
firm that held the monopoly, and the advance of the art 
was substantially restricted to the measure of progress 
which that firm saw fit to make. Hence many 
concerns that have not had sufficient experience 
in this particular work, have failed to meet the 
Government’s requirements, and thousands of pro- 
jectiles have been accepted at reduced prices rather 
than force the full penalty of non-fulfilment upon 
these honest endeavours to meet a national need. 
Because of this condition, Admiral Mason has again 
asked Congress to permit him to make contracts for 
small lots of shell irrespective of the question of the 
lowest bidder, and he hopes in this way to encourage 
development generally, and to increase the Government's 
possible resources. 

In connection with this matter, the report of Admiral 
Mason has this to say upon armour-piercing projectiles 
which will in the future comprise the entire battle supply 
for the main batteries of capital ships :— 

Of these, the reserve supply is much too small, particularly in 
view of the capacity of the plants which are successful in the very 
difficult work of manufacturing them. Only two firms hold con- 
tracts for large armour piercers ; and, as yet, but one of them has 
delivered satisfactory projectiles. There are other firms suitably 
equipped for this work, but it is, however, a very difficult art in 
which success is obtained only after extensive preliminary work in 
developing processes and training personnel. This preliminary 
work is expensive, and the firms referred to seem not inclined to 
undertake it unless they are awarded contracts for projectiles at 
rather high prices. The appropriation laws are such that contracts 
for projectiles can only be awarded after public competition. It 
would seem advisable to authorise placing small contracts without 
advertisement whenever satisfactory proposals can be obtained, in 
order that the industry may be advanced, It is earnestly recom- 
mended that the appropriation laws also be such that projectiles 
can be obtained in the foreign markets whenever our domestic 
factories are unable to supply the Bureau’s needs at reasonable 

F1Ces, 
J During the past year the Bureau bas, with the aid of private 
firms, developed a new design for armour piercers which gives 








vastly improved accuracy and longer ranges without the loss of 
any of the qualities of the preceding design. This development 
constitutes such an improvement as to make it the longest step 
in advance that has occurred in ordnance material for several 
years, 

This particular achievement is not of a revolution- 
ary character, bat the natural result of paying a little 
more attention to the form of the head of the shell. It 
is an adaptation of the principle of the Spitzer bullet to 
big projectiles, so that the more pointed head may 
encounter less resistance in flight, producing in conse- 
quence a flatter trajectory and greater striking energy at 
long ranges. This same improvement in form, however, 
has brought in its wake added problems, and the principal 
of these is the attainment of a projectile that is capable 
of making effective use of its greater striking energy 
when confronted with the hardened armour that it is 
expected to penetrate undeformed. This difticulty has 
not been solved by any of the manufacturers so far as 
armour-piercing projectiles of the “ improved form ”’ are 
concerned. And the tone is gloomy among these con- 
cerns, especially when it is recognised that vanadium is 
going to add more of an impediment to successful attack. 

The Powder Trust has been subjected to unpleasant 
notoriety so far as the “infant industry” is concerned, 
and the Government investigation is still in progress. 
In connection with this matter of powder supply, the 
Chief of the Bureau of Ordnance says :— 


During the past two years the Bureau, as far as annual 
appropriations would permit, has been accumulating a reserve 
supply of powder. This supply is not nearly as large as is deemed 
necessary, but the situation is vastly improved over that of two or 
three years ago. In addition to a reserve supply of powder 
actually finished and ready for use, it is held that the national 
necessities call for the maintenance of powder factories with 
capacities as great as possible. There are, in addition to the naval 
factory at Indian Head, four factories owned by private firms, and 
the recently completed army factory near Dover, N.J. The 
maximum capacity of these plants is considerably in excess of the 
requirements for filling our prospective needs, except in the event 
of hostilities. One of the private plants is now entirely shut down, 
and the other three are running at a greatly reduced output It is 
recommended that the plant at Indian Head be extended, but that 
it be run at less than its ful! capacity, so that enough work will be 
eft for the private plants—to encourage their owners to maintain 
them in condition, and to retain their valuable forces of chemists 
and workmen. 

The joint Army and Navy Powder Board has continued its work 
in connection with the specifications, methods of inspection, Xc., 
and the two services purchase and manufacture their powder under 
exactly the same conditions with regard to methods, processes, 
&c., with consequent simplification and economy. One duty of 
the Powder Board is to recommend the price to be paid for powder, 
basing their calculations upon data obtained in the operation of 
the Government plants, and a small reduction was made during 
the last fiscal year in view of the slightly lower price of raw 
materials. The capacities of the Government plauts are probably 
now such that, during the continuance of peace, the Government 
may be considered nearly independent of the Du Pont powder 
companies, and there is no danger of its having to purchase powder 
at exorbitant prices. Indeed, the companies have always 
accepted the price named by the Government, and it is only fair 
to state that, during the past few years, when the bureau was 
obliged to purchase large quantities of powder, these companies 
have never taken advantage of the situation to charge exorbitant 
prices. The national welfare requires the encouragement of these 
companies to keep up their plants and their trained forces, even if 
the output of the Government plants has to be kept much below 
their maximum capacity. 


It may be remarked in passing that but for the naval 
powder factory at Indian Head, the Government would 
never have been in a position to confront the private 
manufacturers with the actual figures of cost of produc- 
tion, and thus brought about the very great reduction in 
price that has followed; and, further, the dictum of the 
Army and Navy Powder Board has been uniformly met 
with a protest by these private producers every time a 
reduction in price was recommended. The investigation 
by the United States authorities of the so-called Powder 
Trust will probably give even a better idea of the situation 
than the conclusions drawn by Admiral Mason. 

In connection with the military character of the smoke- 
less powder used in the United States navy, we are in- 
formed that the quality, composition, and characteristics 
of the powder have not been changed during the year. 
And, further, the report informs us: 


As for its ballistic qualities, the bureau is now sure that there 
is no known superior. Smokeless powders can really be divided 
into two general classes—those which contain nitro-glycerine and 
those which do not. The former have certain advantages, which 
are more than nullified by the rapid erosion or wear of the guns 
which is entailed by their use. Whatever may be the dis- 
advantages of our powder, which contains no nitro-glycerine, as 
regards cost, lack of keeping qualities, tendency to ‘‘ flarebacks,” 
&c., we will be able to do better shooting with it in battle than 
with any other kind. Those services which were formerly com- 
mitted to the use of nitro-glycerine powders now show a tendency 
to abandon them, and no service using the other variety seriously 
thinks of making any radical change. 

There is, undoubtedly, an inherent tendency for pure nitro- 
cellulose powder to decompose when stored at the high tempera- 
tures frequently found in ships’ magazines. This has resulted, in 
foreign navies, in catastrophes; but similar ones have occurred 
in ships with nitro-glycerine powder. While we have no instance 
of even a minor explosion, the bureau has been put to great 
expense by having to replace powder which showed doubtful, if 
not low, stability. Although a successful process has been deve- 
loped for re-purifying this material at a little less than one-fourth 
of its first cost, the expense due to deterioration of powder is, in 
view of the enormous amount now carried by ships which are 
often in tropical waters, likely to be high. A system of magazine 
refrigeration to keep temperatures uniform at from 65 deg. to 
70 deg. Fah. would result in trebling the life of powder on board 
ship. Moreover, magazine cooling will virtually remove the 
danger of explosions from spontaneous combustion, which danger, 
in the light of the Jena and other disasters, must be recognised 
will tend to improve the accuracy of firing through the more 
uniform ballistics obtainable, and its cost will be partly, if not 
wholly, offset by the lesser expense of re-working. The general 
adoption of magazine refrigeration is therefore recommended. 

Investigations have resulted in minor improvements in methods 
and processes, and have improved the quality of the powder. 
Though no radical change or improvement is in sight, it is now 
likely that a way of very considerably improving the stability and 
keeping qualities of the powder will be developed in the near 
future. This will only be an improvement, however, and in the 
present state of the art there is no material or method which will 
make nitro-cellulose, or any other smokeless powder, so resistive 
that it will withstand storage conditions on shipboard for indefi- 
nite periods, 








During the year the bureau has established a laboratory in the 
Philippine Islands for testing and watching the powder on that 
Station. Though temporarily located and not yet in good running 
order, this laboratory has been of great value, by obviating the 
delays in obtaining reports on samples shipped home, which dalegs 
were obviously dangerous in view of the high storage temperatures 
on the station. 

In connection with the production of smokeless 
powder at the naval factory at Indian Head, the following 
facts may be of interest :—During the first ten months 
of the fiscal year, 912,923 lb. of new powder were made, 
besides which 107,381 lb. of powder were re-worked into 
good powder in a little over four months. The factory 
has been running at a rate of output ofabout 1,500,000 lb. 
of powder per annum for a large part of this year, and 
will actually manufacture a total of 1,800,000lb., an 
advance over any previous year of 30 per cent. During 
the ten months referred to 25,379 dols. was saved by 
manufacturing mixed acid from the raw material. As a 
source of profit, therefore, the acid plant has succeeded 
beyond expectations, and has, incidentally, avoided the 
inconvenience of delayed deliveries of acid. The solvent 
recovery plant has amply justified its establishment, 
having saved, during ten months, 23,397.61 dols. in 
alcohol recovered. For the full term of the past year the 
solvent recovery plant netted a saving of 40,943.35 dols. 
These figures are significant of what can be accomplished 
by. a proper co-ordination. 

During the past year, extended experiments were made 
by the Bureau of Ordnance with guns of various calibres 
to discover the proper number and the arrangement of 
air ducts for the gas-ejector attachments. Conclusive 
and satisfactory results were obtained, and all of the guns 
now being manufactured are fitted with the most efficient 
arrangement. The idea of using a closed turret and 
keeping the turret chamber under a moderate air pres- 
sure has been definitely approved by the bureau as an 
auxiliary to the regular gas-ejector attachments. This 
arrangement has proved not only a valuable aid in 
expelling gases from the bores of the guns, but it has also 
been found to be the most convenient method of venti- 
lating the turrets in action. As a result of the Special 
Turret Board’s investigations and report, a number of 
radical changes have been ordered. These are material 
efforts not only to localise the danger areas within the 
turrets, but to minimise risks as far as possible by elimi- 
nating the personal factor to a large extent through the 
medium of automatic devices of a reliable and simple 
character. Speaking of the battleships now building, the 
report of the Bureau of Ordnance informs us that :— 

The ammunition hoists for all these vessels will be of the two- 
stage type, but differing in details for each class. In order to 
ensure a supply of ammunition adequate to the possible rapid ty of 
tire of the guns, two-stage hoists were considered necessary, and it 
is believed that those which are to be installed in each class will 
prove fully equal to the requirements of both rapidity and 
safety. 

One of the ammun‘tion hoists of the Delaware class, which are 
of a design submitted by the Bethlehem Steel Company, and which 
are being manufactured by that company under contract, was 
recently tested at the Naval Gun Factory in connection with a 
competitive test of electrical equipments for these ho sts. Three 
different types of hvist control and of hoist motors were tested, 
and the tests satisfactorily demonstrated the ability of the electri- 
cal manufacturers to comply with the additional requirements of 
the latest type of turret mount and ammunition hoist installa- 
tions, 

Hand hoists will be installed in the turrets of all three classes 
and in all future turret installations. Those of the Florida and 
Delaware classes will be entirely independent of the main hoists. 
For all classes, the complete separat'on of the gun chambers from 
the handling-room is satisfactorily ensured at all times. 

To make the safety of the earlier type turret installations as 
little dependent as possible upon the careful observance by their 
crews of certain rules and regulations, the stowage therein of the 
necessary electrical apparatus has been arranged so as to render 
the latter practically if not absolutely innocuous. Centre-line 
bulkheads have also been fitted in double-gun turrets in order to 
increase the safety of loading operations of either gun. These 
changes have been effected in the turrets of all vessels now in 
commission, and where possible will be made features of the turret 
installations of vessels which‘are now refitting. To ensure the 
separation of the handling rooms from the turret chambers, auto- 
matic shutters are the only devices so far fitted. A trial installa- 
tion of the trunked-in single-stage hoist has been placed in the 
l12in. turrets of the Idaho, and one will be placed in the 13in. 
turrets of the Oregon. It is expected that a thorough test of the 
type will be obtained at the first record target practice of the 
Idaho. If this system proves efficient it should be made a feature 
of the heavier turret installations of all the older vessels in which 
it is impossible, without very great structural changes, to fit two- 
stage hoist equipments, 

The power hoist and rammer equipments of the Sin. turrets of 
the Vermont and Louisiana were replaced by hand-worked equip- 
ments before the departure of those vessels for the Pacific. 
Reports of the efficiency of the new installation have been so 
satisfactory that a similar change has been made in the Sin. turrets 
of all vessels incommission excepting the Kearsage and Kentucky, 
where it is practically impossible. The advantages of this type of 
hand installation in Sin. turrets are the complete separation of 
turret chambers from handling rooms at all times, much less 
liability to breakdowns, and increased rapidity of fire. 

A considerable increase in the rapidity of tire beyond what was 
considered possible at the time they were installed is now prevented 
only by the ammunition-hoist motors of a great many of the older 
vessels not being of sufficient capacity, and it is highly desirable 
that new motors of greater power be provided. In all of these 
vessels it is practically impossible to install two-stage hoists for 
increasing the rapidity of ammunition supply, which makes it 
necessary to have greater motor power to increase the speed of 
the present type single-stage hoist, so that the maximum rapidity 
of fire of which the installations are capable may be attained. In 
certain vessels it would be necessary to increase the capacity of 
the electric plants in order to provide for this increase in the 
power of the hoist motor. If this is done, the voltage of all the 
plants should at the same time be brought up to the latest 
standard, which would result in considerable economy and 
increased efficiency. 

An ammunition hoist motor automatic controller supplied for 
one of the 12in. guns of the Missouri has given such satisfaction in 
service as to warrant a recommendation that controllers of this 
type be fitted to all turret hoist motors. With automatic control 
of the motors, greater average speed of hoist may reasonably be 
expected, as well as much less liab lity of damage to apparatus by 
careléss or inexpert operation. Apparatus of this character is 
not unduly complicated, and with it the hoistmen may be trained 
to the necessary degree of expertness in a comparatively short 
time. 

The mechanical control gear for the elevating motors of turret 
guns, which were installed about a year ago in two of the vessels 
of the fleet, has given very satisfactory results in service. It 
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gives control through a wide range of rolling speeds, making it 
much easier to keep on the target than has been the case hereto- 
fore. The bureau considers this device of such great military 
value that it should be fitted to all turret guns. 

The latest type sight and telescope is of such design that 
the turret hoods and s‘ght holes are very much smaller than 
those formerly fitted. Also, with the present type of sight and 
pointer’s hood it is practically certain that the gun pointer 
would be seriously injured, if not killed, were the hood to be 
struck by a heavy projectile on its front surface, while with the 
latest type sight in the same case he would, in all probability, 
receive no serious injury. 

As was to be expected, the chief of the Bureau of 
Ordnance has something to say upon the all-important 
question of fire control. He informs us: 

During the year eighteen battleships, including all of the 
Atlantic Fleet, have been equipped with fire control systems and 
instruments. Three different types of instruments for the electric 
transmission of rangis and deflections for visual display to sight 
setters at each individual gun have been installed. Further 
purchase of such instruments is teraporarily deferred pending 
results of service proof of these three types. The necessity of 
having an efficient fire control system, to be able to reap the 
reward of efficient ordnance material and skilful gun pointers and 
crew, was briefly pointed out in the last annual report. 

In connection with this matter, it is not without in- 
terest to recall the fact that it was publicly announced 
with persistent official emphasis that the Atlantic Fleet 
was bound for the Pacific upon a peaceful practice cruise, 
and that the circumnavigation of South America was 
merely to be a long-distance test of the machinery endur- 
ance of the ships. As every one knows, the destination 
at that time was another home port, namely, San Fran- 
cisco. Yet, notwithstanding these facts, which logically 
should have been the common knowledge of the Fleet 
Commander, Rear-Admiral R. D. Evans, that officer 
positively refused to put to sea until his ships had been 
properly provided with complete installations of satisfac- 
tory fire-control systems! 

The report also informs us that the specifications for 
new armour require that it shall meet very severe tests, 
and it is announced that: 

In conjunction with the armour manufacturers, the bureau is 
now engaged in a series of tests of experimental plates, looking to 
the production of an armour of increased ballistic resistance. 
These experiments give promise of a successful result. 








THE SOUTHERN BELLE EXPRESS. 


THE London, Brighton, and South Coast Railway Com- 
pany has recently put into service a new Pullman train—The 
Southern Belle. It runs between Victoria and Brighton 
daily, and the time taken to perform the journey in each 
direction is just sixty minutes. The train leaves Victoria 
Station at 11 a.m. and returns from Brighton at 5,45 p.m. 
on week days and at 9 p.m. on Sundays. It consists of seven 
commodious Pullman cars, vestibuled throughout, and pro- 
vides seating accommodation for 219 persons. There is a 
buffet car and six parlour cars, two of the latter containing 
the guard’s compartment. Each car is 68ft. 10in. long, 
Sft. 8fin. wide, and 13ft. 6in. high from the rails to the top 
of the roof. The cars are fitted with independent water heat- 
ing apparatus and electric bells. In addition, each car is also 
fitted with Stone’s system of electric lighting and ventilation, 
which latter consists of an apparatus for heating by means of 
warmed air freed from impurities. In designing the system 
of decoration every effort has been made to secure the greatest 
elegance, and, at the same time, ample consideration has been 
given to passengers’ comfort. All raised wood-carving, which 
is frequently a marked feature in the decoration of railway 
saloons, has been eliminated, and all unnecessary projections of 
mouldings and cornices have been carefully avoided, which 
will admit of the new cars being more easily cleaned and kept 
free from dust. The usual form of electrolier has been dis- 
carded, the ceiling lights being ‘‘ dished ’’ out of the ceiling, 
thus retaining to the full extent the feeling of loftiness in the 
cars, The Grosvenor buffet car, an exterior view of which is 
given in Fig. 1, will accommodate twenty-five persons. The 
style adopted is that of Adams, and the woodwork is of 
Spanish mahogany inlaid with satinwood.. There is a buffet 
counter for serving and a large pantry attached. The Cleo- 
patra parlour car will seat thirty-three’ persons, and the style 
adopted is that of Pergolesi. . Another parlour car; the 


Fig. 1 


The other parlour cars are named Princess Helen, Belgravia, 
Alberta, and Verona. The two latter, which are provided 
with brakes, accommodate 31 persons, and all the others 33 
persons, 


which is of the same design as the Verona. These cars being 


Fig. 2 gives an interior view of the Alberta car, | 





| equipment is too well known to need a lengthy description, 
but we give in Fig. 3 drawings showing this gear as fitted to 

| the cars described above. 

In this type of coupler, as many of our readers are un- 

| doubtedly aware, a cast steel vertical-plane coupler head is 











Fig. 2-INTERIOR OF 


finished in oak called for a different treatment to those already 
described, and the French Renaissance style has been skilfully 
introduced with highly satisfactory results. The bodies, 
bogies, and framework of the cars have been built at the 


Lancaster works of the Metropolitan Amalgamated Railway | 











THE CAR ALBERTA 


pivotally attached to a special form of draw-bar hook. If it 
|is desired to use the non-automatic screw couplings, this 
coupler head is dropped down clear of the hook, the side 
buffer plungers being extended to their full limit, and the 
cast steel saddles attached to the buffer stems. The screw 
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Fig. 3-DRAFT GEAR AND CENTRAL BUFFER 


Bessborough, which is named after the chairman of the | Carriage and Wagon Company, Limited, and the entire scheme | shackle is then connected up in the usual manner. When, on 
Brighton Railway, will also seat thirty-three’ persons. The | of decorations was designed by Mr. G. F. Milne, and carried | the other hand, the automatic coupling is to be used, the 


style adopted is that of Adams, and the car is decorated with 
en | mahogany, used in conjunction with ringwood and satin- 
w 


| out by Messrs. W. 8. Laycock, Limited, Victoria Works, 
| Sheffield. The cars are also provided with the latter firm’s 
| patenfed combination automatic coupler and vestibule. This 


coupler head is brought into the horizontal position, and 
there securely held by inserting a pin in the locking hole pro- 
vided for the purpose. At the same time, the detachable 
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sleeves must be removed from the buffer stems on the side 
buffers, and the buffer plunger pushed back out of action. 
No springs are employed for actuating any part of the 
mechanism. The knuckle is held in the engaging position 
by means of a vertical gravity lock, and the coupling is 
released by pulling a chain, one end of which is attached to 
the lock-lifting lever, and the other end to the headstock or 
side of the carriage. It is quite unnecessary for the shunter 
to goin between the carriages to perform the operation of 
uncoupling. 

The type of vestibule, which, as stated, is used in conjunc- 
tion with the coupler, and supplied by the same firm, is 
claimed to have many advantages. An equalising beam is 
fitted to the coupler and centre buffer, and spring plungers at 
the top of the vestibule have a compound compensating 
arrangement which equally distributes the pressure over the 
whole vestibule. This, itis pointed out, greatly assists matters 
when traversing curves, and is generally found to be advanta- 
geous. When the vehicles are coupled the springs of tne 
centre buffer are closed so as to give an initial compression of 


ldin. and the equalising beam which pivots on the hook shank | 


has an oval eye at each end through which the buffer stems | 
| length, and there will also be one hand-operated swing span 


pass. The buffer stems are also oval in shape for a distance 
of 14in,, and the shape of the remainder of the stems is round. 
The far ends of the buffer stems are supported in brackets 
attached to the longitudinals as shown on the drawings. On 
the buffer stems there are springs, so that when the car 
is rounding curves, at which time the pressure is transmitted 
to one spring more than the other, the round portion of the 
buffer stem not being able to pass through the oval eye is 
brought up against an equalising bar not shown, and as the 
latter is pivoted in the middle the pressure is conveyed to the 
spring on the opposite side. The bellows portion of the vesti- 
bule is made of canvas, and the two parts of each 
vestibule terminate in a wide-faced solid steel frame. The 


Sennaar, which, with a population of about 8000, is the chief 
town of a district lying between the Blue and White Niles, a 
branch railway line will be established in a westerly direction 
in order to open up the district of Kordofan, which has an 
area of 41,500 square miles and a population of 280,000, but 
is separated from Sennaar by the White Nile. This stretch 
of railway—whilst it is ultimately destined to develop greatly 
the important gum industry of this district of the Eastern 
Soudan—will at the outset be of more importance from a 
strategic point of view, as only quite recently demonstrations 
have had to be made by the military authorities from Khar- 


| toum towards certain tribes which refused to pay tribute to or 


recognise the authority of the British Government. The rail- 
way will cross the White Nile some twoor three miles distant 
from the village of Goza-Abu-Goma (192 miles by White Nile 
from Omdurman). At low Nile the width of waterway at 
this point is about 1600ft., but at flood season this is in- 
creased to about three miles, and consequently some heavy 
embankment approach works will be necessary. The main 
bridge—the contract for which has during the past month 
been let to the Cleveland Bridge and Engineering Company, 
Limited, of Darlington—will be in nine spans, each of 156ft. 


of 245ft. 6in. in length, giving two openings each 100ft. clear. 
The height above high Nile will be 6ft. The bridge, with a 
total width overall of 32ft., will provide accommodation fora 
single 3ft. 6in. gauge track and two footpaths, each 7ft. wide, 
carried on brackets outside the main girders. Masonry piers 
in steel caissons resting on a foundation 29ft. by 12ft. will 
be sunk by compressed air to depths varying from 30ft. to 
50ft. below low water. The strata consists of red and white 
clay and sandstone. Work will be carried on at Goz-Abu- 
Goma simultaneously with the completion of the Khartoum 
bridge, and as the railway will not reach the site of the White 
Nile bridge for many months, all the contractors’ material 
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Fig. 4—UNDERFRAME SHOWING DRAFT GEAR AND ADJUSTABLE SIDE BUFFERS 


bellows are extended by springs, which bring the face plates 
together and hold them securely in position. This form of 
vestibule is claimed to have great advantages when considered 
in itself as a buffer, In case of accident the danger of 
telescoping is claimed to be reduced to 4 minimum, as the 
vestibule extends from the platform to the roof of the car, 
and as the face plates on the end of each bellows provide a 
large surface for contact, the likelihood of the underframe of 
one car riding over that of the next to it becomes remote, 
and the wheels are also claimed to be much less prone to 
leave the rails. The platforms between the cars are of cast 
steel, and in the event of two cars being brought violently in 
contact with one another, the blow of the underframes is 
taken by the platforms, and damage to the underframes 
themselves is thereby reduced. 








THE DEVELOPMENT OF THE SOUDAN. 





IN THE ENGINEER for January 3rd last some preliminary 
details (with plan and elevation drawings) were given relative 
to the scheme for the construction of a combined road and 
railway bridge over the Blue Nile at Khartoum, the contract 
for which had just previously been placed by the Soudan 
Gove.nment authorities with the Cleveland Bridge and Engi- 
neering Company, Limited, of Darlington. Although some 
of the staging for the main river spans was demolished 
during the last Nile floods in August, very satisfactory pro- 
gress is being made with the work, which represents the most 
valuable bridge contract placed for any part of the African 
continent. It is anticipated that by the end of February the 
temporary timber structure to carry the goods trains of the 
Soudan Government Railway system over the river will be 
ready for service, and that by that time a commencement 
svill be made with the southward extension of the railway 
system. At the outset, it is understood to be the intention 
to establish railhead at Sennauar, situated on the Blue Nile, 
about 160 miles south south-east of Khartoum, 





From | 


will be despatched by water from Omdurman. It is expected 
that the work will be completed within two years from date. 
Owing to the Nile floods, the Cleveland Bridge Company’s 
staff will only be able to work at the sites eight months of 
the year, namely, from December Ist to July 31st. During 
the remainder of the season the White Nile expands very 
much in width by reason of its low banks, and the quantity 
of water has a speed of about two knots per hour as against 
ten knots on the Blue Nile at Khartoum, which latter 
river is more of a mountain torrent, whilst the White Nile 
really acts as a large drainage canal. 








COMPRESSED AIR LOCOMOTIVES FOR 
UNDERGROUND HAULAGE. 

THE circumstance that the compressed air locomotive has 
become a favourite method of traction in the workings of 
American collieries has induced one of the large Westphalian 
coal mining companies, the Kélner Bergwerks Verein, to make 
an experimental trial of the method in their Emscher pits 
for a district of workings where the strata are much dis- 
turbed, and consequently incapable of a very large daily out- 
put. The haulage to be done is equivalent to about 250 
ton-miles in the shift of eight hours, the coal being got from 
four working places distant 1530, 765, 765, and 875 yards 
from the pit bottom respectively. The motive power—com- 
pressed air—is furnished by a two-stage compressor driven by 
a direct-current electro-motor of 85 horse-power, which, at 
200 revolutions per minute, supplies 159 cubic feet of air at 
1500 lb. above the atmospheric pressure. The air so com- 
pressed passes by an equalising reservoir of 35 cubic feet 
capacity down the shaft to the main haulage road 299 yards 
below the surface by a line of 14in. wrought iron pipes, three 
other reservoirs of 35 cubic feet each being intercalated in the 
line at equal distances apart in the levels underground, to 
serve as filling places for the locomotives, which are supplied 
through reducing valves at 750 1b. pressure. The principal 
feature of the locomotive is the main air reservoir, a cylindri- 





cal vessel 10ft. 4in. long and 334in. diameter, of 57 cubic feet 
capacity, corresponding to 2910ft. of free air compressed to 
the working pressure of 50 atmospheres. Below the main 
air vessel a smaller one is placed, with a reducing valve con 
nection which brings the pressure down to 10 atmospheres, 
the initial admission pressure in the cylinders. The air 
vessels and the engine cylinders are carried by longitudinal 
cast iron framings mounted on a pair of coupled wheels of 
194in. diameter, and a wheel base of 39.2in. The total weight 
in running order is 5 to 6 tons. Under normal working 
conditions the power developed ranges from 8 horse-power to 
12 horse-power, with a maximum of 24 horse-power, and 
the hauling capacity is forty to fifty laden coal tubs of 
2180 lb. gross, or 1245 1b. net weight, each moved on an incline 
of 1 in 300 at 8.2ft. per second—5.6 miles per hour. With 
two locomotives at work, hauling from the four different 
working places, the work done in the shift corresponded to 
262 ton-miles, the actual running times for the two engines 
being 313 min., while 642 min. were accounted for in 
stoppages and shunting work. The work done by the 
compressor during its 400 min. of running time corresponded 
to 374 kilowatt-hours. Under these conditions the total cost 
of haulage per useful ton-kilometre was 8.59pf., equal to 
about 1fd. per ton-mile. This includes, besides the outlay 
on power, wages, repairs, lubricating and cleaning materials 
interest and sinking fund on the cost of the plant—£1750. 

During a trial extending over seven months the work has 
been carried on continuously without any interruption of 
the regular work, as even on one occasion, when the 
compressor was stopped for twelve hours to replace a defective 
valve, the engines ran to the end of the shift with the supply 
contained in the main air vessels without exhausting it. The 
pressure main has also remained wonderfully tight; the supply 
reservoir, when filled at 100 atmospheres at 2 p.m. one day, 
showed a gauge pressure of 93 atmospheres at 5.30 a.m. on 
the following morning. The general results of the trials may, 
therefore, be considered as satisfactory, as although, like all 
compressed air machinery, the mechanical efficiency is 
somewhat low, and the first cost of the primary power 
arrangements is decidedly higher than that called for by 
electric locomotives, the working cost, including wear and 
tear and maintenance, is considerably lower. We are 
indebted to our contemporary, (liickauf, for the information 
from which this notice has been compiled. 





DOCKYARD NOTES. 





THE Department of Naval Ordnance has adhered to 
hydraulic mountings for large guns for so long that the gun 
trials of the Invincible, whicb alone of the class is fitted with 
electrical turrets were of special interest. The only other 
British-built warship that has been built for some years with 
electrical training, loading and elevating gear for the primary 
armament is the Rurik, whose builders, Messrs. Vickers, 
supplied two of the Invincible’s turrets, the other two being 
made at Elswick. The trials, which were carried out last 
month, were inconclusive as regard future policy, and while 
some hitches occurred owing to the unfamiliarity on the part 
of the staff of the Excellent with the new mountings, the 
general result was quite satisfactory. Both French and 
American navies used electrical mountings for many years, 
but have recently only fitted the hydraulic type. If the 
difficulty of absolute control under all conditions can be 
entirely surmounted it is probable that many more turrets of 
the new type will be fitted, in spite of the fact that the 
present naval opinion is against electrical equipment on the 
grounds that hydraulic gear gives more trustworthy and 
suitable means of working. 





THE Bahia, the first of the Elswick-built scouts for Brazil, 
will be launched towards the end of January. The battleship 
San Paulo, under construction at Vickers, Sons and Maxim’s 
yard at Barrow, was also to have been launched this month, 
but this function has been postponed until March. 





THE Napoli, the third of the Regina Elena class in the 
Italian navy, has just completed her speed trials off Spezia, 
the performance of the machinery not being all that might 
be desired and the speed slightly below that expected. The 
Napoli was launched in September, 1905, and laid down in 
October, 1903—that is, she has taken about four and a quarter 
years to complete. 





THE question was recently asked in Parliament as to 
whether internal combustion engines were to be tried in one 
of the new 4300-ton cruisers. Of course they are not, but 
had the question been whether torpedo craft might not be 
built more of motor-boat than ship-shape form, no such defi- 
nite answer could have been returned. The length of the 
Swift is 345ft. She is longer than the Arrogant or Astrea, 
and nearly as long as the Amethyst, Challenger, and Talbot. 
Designs are already in progress for vessels of this new form, 
but the difficulty is one of structural strength. As. however, 
speed and length are so interdependent, it seems obvious that 
either increased length, size, and turning circle must be 
accepted, or else that we must make radical changes in the 
shape of very high-speed craft. 





NO cruising turbines are to be fitted in the new second- 
class cruisers or in the new Indomitable which is to be built 
at Devonport. They have been a doubtful advantage from 
the first, and though there is a very slight gain in economy 
to be anticipated from their adoption at the very lowest 
speeds, it does not outweigh the attendant disadvantages in 
weight and space required. They are to be fitted, however, 
in the 27-knot destroyers, but in the case of this class the 
range of poweris so much greater that their adoption possesses 
attractions. Recent trials show that if they are discon- 
nected entirely the propulsive results are slightly improved. 
When not used they simply act as air brakes, and induce a 
large amount of negative work. 





THE Ghurka, the fourth of the first batch of five 
ocean-going destroyers, has now been delivered by Haw- 
thorn, Leslie and Co., nearly twelve months after the first 
three were commissioned, She met with considerable bad 
luck in being delayed by the engineers’ strike on the North- 
East Coast, although she was practically through all her 
trials along time ago. The Afridi, built at Elswick, still 
remains in her constructors’ hands. 
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THE SAFETY OF BRITISH RAILWAYS. 


Tur record as to fatal accidents to passengers on 
British railways during the year 1901 formed the subject 
of many an article in American papers, and was even 
mentioned in the annual report of the Interstate Commerce 
Commission. The reason for this can soon be told. 
During that year not a single passenger lost his life in a 
train accident on British railways, and this fact was 
often used in America to point a moral; our roads were 
held up as an example of the benefits of the block system 
and interlocking, and the immunity from accident was 
used as a lever to endeavour to force Congress to pass a 
law requiring similar safeguards on American railways. 
These efforts were, however, unsuccessful, and neither 
interlocking nor the block system is as yet compul- 
sory in the United States. 

Since then we have passed through a time of much 
humiliation. In 1902 six passengers were killed in train 
accidents, and in 1903 the number rose to 25, to fall 
again to six in 1904. Then came the dark year of 1905 
when 89 passengers lost their lives—the worst record 
since 1874, if the Tay Bridge and Armagh disasters be 
excluded. This was followed by still worse figures for 
1906, when 58 passengers were killed, but some consola- 
tion was provided for us during 1907, when the number 
of casualties fell to 18, which, although an improvement, 
has for the last twenty years only been exceeded in 1892, 
1898, 1905, and 1906. The past year has, however, 
restored the credit of British railways as to their safety 
and immunity from accident, for during the past fifteen 
months not a single passenger has lost his life in a train 
accident. 

With this pleasant fact before us it may be interesting 
to recall what has been done by the State as regards the 
safety of railways. By the Acts of 1840 and 1842, all 
accidents had to be reported to the Board of Trade, and 
by the latter Act, and the further Act of 1871, no new 
line, station, junction, or connection is to be brought into 
use until it has been inspected by the Board of Trade. 
In 1853 the Cardwell Select Committee appointed to con- 
sider the principle of amalgamation referred incidentally 
in their report to accidents on railways. In 1857 a Select 
Committee of the House of Commons sat on this very 
question, and recommended that the Board of Trade 
should have powers to inquire into accidents. Ten 
years later—in 1867—a Royal Commission was appointed 
as to railway matters generally. In its report the 
safety of railways was alluded to in a minor way. It 
said: “The marked diminution in the number of acci- 
dents which subsequently occurred induced Parliament to 
postpone any legislation at the time. The figures already 
quoted in this report show the great improvement that 
has taken place in the safety of travelling, insomuch that 
in the year 1865, out of 252 million travellers, twenty-three 
only met with death by causes beyond their own control. 
We believe that no other mode of locomotion ever used 
by man can show a more satisfactory result, and we are, 
therefore, not prepared to suggest any alteration of the 
present law in this respect. Parliament has relied for 
the safe working of railways upon the efficiency of the 
common law and of Lord Campbell’s Act, which gives 
persons injured, and near relatives of persons killed, a 
right to compensation. We consider that this course 
has been more conducive to the protection of the public 
than if the Board of Trade had been empowered to 
interfere in the detailed arrangements for working the 
traffic.” 

In 1868 there was passed the Regulation of Railways 
Act, which, inter alia, required “ such efficient means of 
communication between the passengers and the servants 
of the company in charge of the train as the Board of 
Trade may approve.” We will not enlarge on the fiasco 
that this requirement led up to, but only quote from 
Mr. Galt’s addendum to the report of the Royal Com- 
mission of 1874 on Railway Accidents in order to show 
how little it was found necessary by Parliament to inter- 
fere with railways in the matter of safety. Mr. Galt said 
in 1876: “All these extended inquiries that have taken 
place during the last twenty-five years by Parliamentary 
Committees, and by a Royal Commission, as to the best 
means that should be adopted for their prevention, has 
only resulted in the passing of one abortive clause in an 
Act of Parliament.” 

In 1871 the powers of the Board of Trade were 
enlarged as to the inspection of railways, and as to 
inquiries into railway accidents. In 1873 a Bill was 
introduced into the House of Lords compelling railway 
companies to adopt the block system and the interlocking 
of points and signals. This was referred to a Select Com- 
mittee, who made a valuable report pointing out the 
difficulties such legislation would create, the invidious 
position in which the Board of Trade might’ be placed, 
and concluding : “ Relying on the great exertions recently 
and very generally made by different railway companies 
to extend the block and interlocking systems and the 
improvements now in progress, the committee recom- 
mend that the Bill should not be proceeded with.” 

The then Earl De La Warr was responsible for the 
introduction of the abortive Act of 1873, but he was 
compensated for his disappointment then by his 
success in obtaining a Royal Commission in June, 1874, 
on Railway Accidents. We mention the month, as the 
appointment of the Commission had a startling sequel. 
In the following September (1874) there occurred the 
Norwich-Thorpe collision, in which 25 lives were 
lost, and on Christmas Eve, 1874, there was the Shipston 
derailment, when 84 passengers were killed. These two 
accidents and others led to a total. of 86 fatalities to 
passengers in train accidents—a figure that.+has only 
been exceeded by that of 1889, when 88 lives were lost. 
That year, by the way, has a record of only eight 
exclusive of Armagh, and 1879 had only two exclusive 
of the 73 lost by the failure of the Tay Bridge. 

About this period—1874—the late Sir Henry (then 
Captain) Tyler, the Chief Inspecting Officer, used to 





supply annual reports to the Board of Trade. These 
were full of trenchant remarks and strong comments on 
the administration of British railways. We say adminis- 
tration deliberately, as the Captain acquitted the operating 
officers of blame, and laid the guilt at the doors of the 
directors and head officers. In his report for 1874, which 
it will be remembered was a very black year, we read 
that “the results of the past year are, however, - 
more satisfactory on the whole than those of the years 
immediately preceding it; as showing that the improve- 
ments which have been required and which have been, 
and are being very much, in consequence of public atten- 
tion having been drawn to the subject, more or less 
rapidly introduced, are already bearing fruit, and as 
holding out the hope of happier results in future years as 
these improvements become more complete. In the face 
of an increase of traffic there has been a marked diminu- 
tion, as compared with 1873, in the number of accidents 
under each of the above classes, excepting as regards 
collisions between trains meeting in opposite directions 
and collisions at junctions. These also may be expected 
to diminish when the systems of working and protection 
elsewhere described become better appreciated and more 
generally applied.” 

Nothing came of the recommendations of the Royal 
Commission, and the only piece of legislation affecting 
the safe working of railways was that clause in the Act 
of 1868 already referred to, and this state of affairs 
remained until 1889. The railways, except a few of the 
minor companies, had completed. or almost completed, the 
equipment of their lines with the block system, had con- 
centrated and interlocked their points and signals, whilst 
safer methods for conducting the traffic on single lines 
were in force, and automatic continuous brakes were 
gradually becoming universal. Matters were not, of course, 
perfect, and irregularities were constantly coming to light. 
But, as a rule, the railway companies had done very 
well, partly through pressure from the Board of Trade, 
partly in consequence of the Act of 1871 as to new works 
having to be submitted to the Board of Trade for inspec- 
tion, and partly because the companies recognised that 
the provision of safeguards was an insurance against 
accident. Some companies were, however, negligent 
either from indifference or because they could not afford 
the expense. 

In 1889, however, matters were brought to a head by 
the Armagh disaster, which showed a need for the block 
system and that continuous brakes should be automatic 
in action in case of separation of vehicles. The Act of 
1889 was soon passed, and within three or four years all 
British railways were provided with the necessary 
safeguards. 

The causes of former accidents have now disappeared, 
and we would repeat our observation, made after the 
Shrewsbury accident, that mishaps of the present day 
are due to failures of the man, not the material. They, 
we fear, cannot be readily eliminated. They can, 
however, be kept under by a continuance of that 
discipline which has done so much for us, and which 
is the weak point of American railway operation 
and the cause of most accidents in that country. 
The Scientific American of February 15th last 
mentioned the experience of an officer of an American 
road who had been in England. He spoke most dis- 
paragingly of our signalling methods, and said it was the 
discipline that secured better results. We confess that 
we have no further suggestion to make. Rapid-acting 
brakes, and the use of track circuits to guard against 
irregular block-working are, no doubt, advisable, but with 
the better results during the past year there is no longer 
the urgent need for these. We trust that equally good 
times are in store, in that respect, for British railways 
during 1909. 








MOTOR CARS IN THE AUSTRIAN POSTAL 
SERVICE. 


SOME valuable details regarding the use of automobiles in 
the Austrian postal service have just been given by Dr. 
Wagner von Jauregg, general director of Posts and Tele- 
graphs. The introduction of the motor car for post-office 
purposes in Austria has, he says, proved a brilliant success, 
and experiments made in urban and rural districts encourage 
the hope of a much greater development in the use of such 
vehicles. This, however, involves both financial and tech- 
nical questions. At present automobile omnibuses are run 
over country routes aggregating 300 miles, half of which are 
summer tourist lines in the Dolomites, In all, thirty-four 
omnibuses, averaging 30 to 35 horse-power, with forty 
chauffeurs, are employed in this work. For a really effective 
extension of this service nearly a quarter of a million sterling 
would be required. So far as technical questions are con- 
cerned, the condition of the Austrian roads presents the most 
serious consideration. The majority of the country roads are 
very indifferent, so that a heavy rain renders them almost 
impassable for motor omnibuses, weighing perhaps two 
and a-half tons. On such roads tires are soon worn out, and 
as a complete new set for a postal car costs £125, this is a 
very important question. From the mechanical standpoint, 
the summer routes in the Dolomites are especially interest- 
ing, as these reach high altitudes in comparatively short runs. 
For instance, the line from Bozen to San Martino, fifty-four 
miles, rises to a height of 6300ft., and between Bozen and 
Pieve 6600ft., the latter constituting a European record 
for regular automobile service. These lines involve a very 
severe strain on the mechanism of the cars. 

For city postal uses, Dr. von Jauregg finds that the auto- 
mobile has so far proved less valuable than in the country, as 
in the former case it is only profitable when it can be used to 
the fullest extent. For the parcels post and for carrying 
mails between the post-offices and railway stations motor 
wagons are not a success, mainly because of the long waits 
involved, during which the motor is standing still. It can 
only be profitable when the motor is detachable from the 
wagon, leaving the latter to be loaded or unloaded whilst the 
motor is free for other purposes, such as fetching another 
wagon to the station. A motor wagon of this kind has just 
been built by a factory at Reichenberg and sent to Vienna for 
trial. Should the new type prove a success, Dr, von Jauregg 





says the general use of automobiles in the postal service of 
large cities will be only a question of time. 

Experiments have also been made in a district of Vienna 
with motor-cycles with side-car attachment for clearing the 
letter-boxes. Curiously enough, these have proved more 
economical than horse vehicles, but less economical 
than postmen on foot. But the construction of motor- 
cycles in which the power and burden are distributed 
upon axles of different lengths does nct seem particularly 
adapted for the postal service, and no further experiments 
will be made with these. Dr. von Jauregg says, in conclusion, 
that the results obtained with automobiles in the postal 
service are satisfactory, not only by reason of the more expedi- 
tious working of the post-office, but also for the benefits tv 
automobile makers in providing a new, large, and per- 
manent customer. 








H.M.S. CUMBERLAND CADETS.—Results of passing-out examina- 
tion of naval cadets from H.M.S. Cumberland on completion of 
their course of training in the naval colleges and training cruiser. 
The names are given in order of merit:—G. E. Cooper, grand 
aggregate, Ist English, 2nd engineering ; R. E. Blyth, 1st science, 
lst navigation, lst mathematics; H. E. Morse, 2nd seamanship, 
2nd science, 2nd navigation, 2nd mathematics; G. D. Owen, lst 
seamanship, 3rd mathematics—takes 2nd prize; R. Handcock, 
Scripture knowledge, 1st French—divided with Cadets King- 
Harman and L. L. Cooper; A. Richard, Ist engineering; R. D. 
King-Harman, 2nd English, lst French—divided with Cadets 
Handcock and L. L. Cooper; G. A. C. Sharp; C. F. Hammill ; 
J. F. Tryon; E. T. W. Church; A. C. M. Bennett; J. H. C. 
Minter; A. Knubley; G. Titley; L. L. Cooper, 1st French— 
div.ded with Cadets Handcock and King-Harman ; P. H. Bonham- 
Carter; H. M. Ellis; L.S, Holland; J. W. Durnford; B. W. 
Greathed ; J. F. Williams; A. H. Polhill, lst German; A. L. 
Noakes; H. B. Jacomb; R. Kerr; G. F. Chandler; H. L. 
Yorke ; E. R. Archer; F. P. Busbridge; A. Wardell Yerburgh ; 
C. F. Jepson ; C. J. H. Hill; M. P. C. Kerr; A. G. Smith; R. C. 
Clavell ; D. C. Lang ; G. B. R. Helpman; E. P. Vivian ; R. H. G. 
Morrison ; G. D’O. D’Oyly-Hughes; A. N. Tebbs; D. E. Blunt ; 
T. St V. F. Tyler; W. H. 8. Garnett; J. L. Bedale; C. B. 
Barry; P. W. R. Weir; H. M. Fixsen; R. G. Sturges; T. A. 
Ekin ; E. J. Carter; S. D. P. Hebbert; F. H. J. Startin; J. D. 
Harvey; C. St. C. Ingham; D. R. M. Kirkwood; G. J. Dd. 
Tweedy ; I. B. Colvin; F. W. B. Walton; F. A. Priest ; W. V. H. 
Harris ; D. C. Brock ; G. K. Bromet; R. T. Barrett. 

CRYSTAL PALACE OLD StuDENTs’ Soctety.—This Society, which 
was formed about fourteen years ago for the benefit of those who 
have been trained at the Crystal Palace School of Practical Engi- 
neering, has recently been reorganised with a view to increasing 
its popularity and usefulness, and we have been requested to pub- 
lish the following facts, so that old students of the school at home 
and abroad, who may not have heard of the Society, may be in- 
duced to interest themselves in it, at any rate to the eatent of 
applying for further information as to its scope and purposes. The 
headquarters of the Society has now been removed to the offices of 
Mr. Percy Griffith, M. Inst. C.E., F.G.S., at 54, Parliament- 
street, Westminster, and Mr. Griffith has undertaken the joint 
duties of hon. secretary and treasurer. During the thirty-five 
years that the school has been in existence, some 1800 students 
have received their preliminary training under the auspices of the 
late principal, Mr. J. W. Wilson and his sons, the present prin- 
cipal and vice-principal, and of these between 300 and 400 have 
already joined the Society. It is, however, desired that the many 
old students who are filling foreign and colonial appoint- 
ments will make a point of joining, so that on returning home, 
whether temporarily or permanently, they may always find a wel- 
come and a means of introduction to friends and fellow students. 
Beyond this it has been decided to establish an employment bureau 
for the assistance of members seeking new appointments. Old 
students wishing to join the Society and members desiring to be 
registered by the employment bureau are requested to communi- 
cate with the hon. secretary and treasurer of the Society, 54, Par- 
liament-street, S.W. 

New UNION CASTLE LINERS FOR THE CLYDE.—Coincident with 
the advent of the New Year—in fact, a New Year's Day announce- 
ment—an order for no less than 20,000 tons of new shipping was 
entrusted to shipbuilding firms on the Clyde by Sir Donald Currie 
and Co., managers of the Union Castle Mail Steamship Company, 
Limited, a further, though smaller, share of ‘‘seasonable 
bounty ” finding its way to Messrs. Harland and Wolff, of Bel- 
fast. The Clyde firms which have been favoured in this way have 
a very old and intimate connection with the Union-Castle Com- 
pany, these being the Fairfield Shipbuilding and Engineering 
Company, Govan, and Messrs, Barclay, Curle and Co., Whiteinch. 
Both firms have been responsible for many of the notable 
‘Castle ” liners existing and of the past, the Fairfield Company 
having in 1879 constructed the first Kinfauns Castle, and other 
even better known liners since; while Barclay, Curle and Co. 
built the Braemar Castle in 1898 and quite a number since. The 
Fairfield Company has now been commissioned to build a twin- 
screw mail steamer of about 13,000 tons, and the Whiteinch firm 
an intermediate steamer of about 7000 tons, both being for the 
company’s South African service. A steamer similar in size and 
design to the vessel placed with the Fairfield Company has been 
entrusted to the Belfast firm. The announcement regarding 
these orders received just at the start of the New Year holiday 
period gave rise, naturally, to gratification on the part of the 
tradespeople and workmen on the upper reaches of the Clyde. 
The New Year holiday period commenced in the different 
industries in Glasgow and the West of Scotland on the Ist January, 
and the stoppage will last as a rule unt.l the llth inst. On 
account of the depression, however, the holiday period in the 
case of some firms will be of a more extended character than 
usual, 

THE JUNIOR INSTITUTION OF ENGINEERS.—At the last meeting 
of this Institution held at the Royal United Service Institution, 
Whitehall, Mr. Geo. T. Bullock, Vice-chairman, presiding, a paper 
on ‘* Motor Omnibuses,” by Mr. Eric F. Boult, was read and dis- 
cussed. The author, after dealing with the development of the 
mechanically propetled omnibus, referred to important considera- 
tions in regard to the training of drivers. The advantages of, and 
objections to the various systems of ignition were set forth, and 
points with reference to the design of big ,end bearings were 
touched upon. Engine-speed, clutches, cooling arrangements, 
and radiators formed the subject matter of succeeding sections of 
the paper, and questions relating to the different systems of final 
drive-chain, rack and pinion, worm gear, &c.; were then treated. 
Problems with respect to tires were entered into, as wel! ‘as those 
in connection with petrol and carburetters, after which the vexed 
questions of depreciation and allowance tor renewals were argued. 
As to the vehicle of the future, the author gave reasons for his 
belief that while double decked vehicles would continue in use for 
the main arteries of a system, those of the single decked class 
would be largely introduced for the side routes, the whole worked 
on the “correspondence” plan. In the discussion, which was 
sustained with much animation, Messrs, F. Searle, Arthur 
Bassom, B, E D. Kilburn, A. H. Tyler, R. H. Parsons, G. Pollard, 
H. Wolfe, D. Mackenzie, J. G. Moon, J. E. Raworth, G. C. 
Allingham, and S. V. Cooke, took part. As a prelude to the 
paper a visit to the shops of the London General Omnibus Com- 
pany at Walthamstow took place on the Saturday afternoon 
previously, and was numerously attended. 
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SOME AMERICAN BLAST FURNACE PLANTS. 
No. I. 


TuE pig iron production of the United States in 1908 is 
not yet fully known. That of 1907 was estimated at 
about 25,750,000 tons of 2240 lb., and would no doubt 
have been considerably larger had it not been checked by 
the financial and commercial panic of the last quarter of 
the year. In 1906 the production was 25,307,000 tons. 
This production represents the output of blast furnace 
plants of all kinds, some with few and some with many 
furnaces. The steady increase in demand has led to the 
construction of new furnaces and to the improvement of 
the facilities at existing furnaces. Without any attempt 
at a general description of new furnaces, and without any 
selection of specially large or notable plants, it may be 
of interest briefly to describe some recent construction and 
developments in blast furnace practice in that country. 





labour is reduced by filling the buggies by gravity, the 
ore falling through shoots—with gates—in the bins. 
There is the usual style of vertical lift. The No. 1 furnace 
is also 85ft. high, but its bosh diameter is 20}ft. It is 
fitted with a Brown top—with self-seating bell—and 
charging apparatus, with a skip incline. 
are of parabolic section, and their shoots discharge into a 
charging lorry which is suspended from a runway and 
travels underneath the ore, coke, and limestona bins. 
This is shown in Fig. 8. The car is operated by electricity 
and is fitted with a scale, so that the proper weight and 
proportions for the charge may be delivered to the skip as 
it lies in the pit at the foot of the incline. The charging 
of this furnace is effected by three men; a lorryman, a 
skipman, and a labourer or helper. In both of the fur- 
naces the bosh plates are so arranged that any plate can 
be removed independently of the others. The top inwall 
is made of 27in. tile 2in. thick laid flat. The bosh water 
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The bins here | 


| cross-over p'pe to the stoves is led out from one side of 
the receiver, near the top. 
There are three high-pressure and two low-pressure 
blowing engines. The latter can be run in connection 
| with the former as compound units, or they can be run 
as independent engines at reduced steam pressure. They 
are all vertical engines with long crossheads, and have a 
uniform stroke of 5ft. The high-pressure engines have 
52in. steam cylinders and 8ft. blowing tubs, while in the 
low-pressure engines the cylinders and tubs are all 8ft. 
| diameter. Worthington vacuum pumps and jet con- 
|densers are used. Three electrical generators—two of 
| 150 kilowatts, and one of 300 kilowatts—are driven by 
three steam engines. The pumping plant consists of 
eight duplex pumps, two of five million gallons and six of 
three million gallons capacity. Steam is supplied by 
twelve Stirling water-tube boilers of 500 horse-power 
' each ; all are fired by gas. 
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Haselton furnaces——The Republic Iron and Steel 


Company has at Haselton a plant with three blast | 


furnaces, and provision for a fourth. This plant, of 
which a plan is shown in Fig. 1, was completed early in 
1907. Furnaces No. 1 and No. 2 were built at about the 
same time, and are of unusual interest in that one is 
charged by hand, while the other is charged by a mechani- 
cal equipment. In both cases the apparatus represents 
thoroughly modern practice. The Mahoning River flows 
along one side, and on the land side is a stock yard 
extending the full length of the works. The ore is brought 
in by rail, mainly in steel wagons of 50 tons capacity, and 
the wagons run along a steel viaduct having a double 
line of rails. The ore is dropped through the bottoms of 
the wagons into bins for immediate use, or upon the 
surface of the stock yard. The stock vard of each furnace 
has a capacity of 350,000 tons, and is served by a travelling 
bridge of the Brown-Hirst type. One end of the bridge is 
carried by a two-leg tower or A-frame running on a rail 
laid along a concrete wal] forming the boundary of the 
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stock yard. The other end is carried by a four-leg 
tower whose wheels run upon two lines of rails laid along 
either side of the steel viaduct. This tower is shown in | 
the cross sections Figs. 2 and 3. The bridge is operated | 
by electric motors, and takes its current from trolley wires 
placed 6ft. or 7ft. above the viaduct. On the bridge is a 
grab bucket of seven tons capacity, which takes the ore 
from the stock pile and delivers it directly to the bins or | 
to transfer wagons standing on the viaduct. The bins are | 
placed under the viaduct at each end of the yard, the | 
middle portion being open, for dumping the ore upon the | 
ground, [If filled to overflowing in this way, the excess | 
amount falls upon the ground. Adjacent to the ore bins 
are the bins for limestone and coke. 
Furnace No. 2 is 85ft. high, with a diameter of 19}ft. 
‘atthe bosh. As shown in the cross section, Fig. 2, it is 
‘equipped for hand charging, but the amount of manual ' 
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Fig. 1—HASELTON FURNACES OF THE REPUBLIC IRON AND STEEL 
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is discharged through a drain in the foundation, a 
separate drain being provided which can be readily 
opened in case of any stoppage of the main drain. The 
column supports and foundations are faced with fire- 
brick as a protection in case of a break-out. The 
foundation, however, has a break-out passage or outlet ; 
this is normally closed by a lead plate, which will melt 
and open the passage when the hot iron reaches it. This 
will provide against choking of the drains. All founda- 
tions are of concrete, built upon piles. 

The two furnaces have eight Kennedy hot blast stoves 
of the centre-combustion type. They are 22ft. diameter 
and 98ft. high, and are arranged in two batteries, each 
battery having a steel chimney 8?ft. diameter and 180ft. 
high for the waste gases. Special flexibility of the piping 
systems is provided to ensure against interference by 
accident. The steam, air, and water pipes, and also the 
drains, are in duplicate. Either battery can be used 
in connection with either furnace, and any group of 
blowing engines can also serve either of the furnaces. At 
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Figs. 2 and 3—CROSS SECTIONS OF HASELTON FURNACES 


the stoves and in the boiler-house there are water-seal 
valves on the gas main to deliver the gas from either 
furnace to either battery of stoves or either battery of 
boilers. All water and drain pipes for the stove valves 
are placed below the stove platform, out of the way. 
Explosion doors are used on the gas mains and furnaces. 
The gas washer is of the Steere type, but fitted with a | 
device for the removal of scum. A vertical pipe ends in 
a funnel top, whose mouth is flush with the surface of the 
water in the washer, being supported by floats. The 
scum is drawn out through the funnel and pipe and dis- 
charged into a pit by a horizontal pipe having a swivel 
connection with the vertical pipe so as to allow for the | 
motion of the latter. To prevent vibration in the cold- | 
blast mains a receiver tank is placed close to the engine, 
and into this the exhaust from the blowing engine is dis- | 
charged by a pipe extending nearly to the bottom. The 
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The present three furnaces produce 1200 tons of iron 
daily. The hot metal is ordinarily charged into ladle cars 
of 25 tons capacity, and hauled over the works railway to 
the company’s Bessemer steel works, 2} miles distant. 
There it is delivered to a mixer of 250 tons capacity. On 
Sundays, however, and at other times when the steel 
works are closed, the metal is delivered to a Uehling pig- 
casting machine. The molten slag is delivered toa granu- 
lating pits lined with concrete. The granulated slag is 
removed from each pit by a grab bucket of 2 cubic yards 
capacity, suspended from a trolley which travels on a 
runway extending the length of the cast-house The 
molten slag may also be run into cinder cars of 200 cubic 
feet capacity, tilted by hand. Each cast-house has a 
25-ton electric travelling crane for handling materials 
and repair work ; it will also be useful in handling the 
mass of iron which may result from a “ boil” or other 
mishap. 

Inland furnaces.—The Inland Steel Company is build- 
ing an extensive blast furnace plant on the west shore of 
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Lake Michigan, some miles scuth of Chicago, and its 
first furnace was blown in on August 31st, 1907. The 
plant is separated from the company’s steel works by the 
parallel lines of five railways, and a concrete-lined 
tunnel has been driven under these lines for a works rail- 
way, on which the ladle cars will be run from the blast 
furnaces to the steel mills. A channel 300ft. wide, with 
22ft. of water, opens from the lake, and ends in a 
60ft. channel leading to another wide channel adjacent 
to the steel works. The ore steamers lie at one 
side of the 300ft. channel, adjacent to the stock 
yard. This yard is 756ft. long, and its capacity is 
about 400 tons of ore per foot, or 300,000 tons in all. 
Two ore-handling bridges at right angles to the channel 
travel on rails parallel with the channel. Each bridge is 
supported on two towers, and has acantilever projection 
at the shore end to serve the bins, while at the wharf 
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end the cantilever has a hinged extension, which can be 
raised to clear the masts and funnels of vessels. A cable 
on each bridge operates a 6-ton grab bucket. The move- 
ments are all effected by electrically-operated machinery, 
and are under the control of an attendant riding in a 
cabin on the bridge. The bucket has a hoisting speed 
of 200ft. per minute, and a travelling speed of 800ft. per 
minute. 

The first furnace is of 400 tons capacity. It is 85ft. 
high. Instead of the usual arrangement of eight sup- 
porting columns for furnaces of this size, only six 
columns are used—of cast iron. This gives a uniform 
spacing and more satisfactory arrangement of the twelve 
6in. tuyeres. The bosh is 20}{t. diameter, built up with 
Smeeth cooling plates; it is reinforced with twelve cast 
steel backstays and fourteen bosh bands of lin. to 12in. 
width. The hearth is 13}ft. diameter, with a jacket 94ft. 
deep and 20}ft. diameter, built up of ljin. plates. For 
water cooling of the hearth there is a circulation system, 
composed of vertical 14in. pipes 94ft. long, spaced 1ft. 
apart inside the jacket. In each of these is a jin. feed 
pipe extending nearly to the bottom ; the water rising in 
the larger pipes overflows and runs down the outside of 
the jacket into the well. Cast iron cooling plates are 
used at the iron and cinder notches. 

There is a McKee distributor to which the stock is 
delivered by skip cars on a double-line incline or bridge. 
The skip cars are operated by a double-drum winding 
engine, and the beams of the large and small bells of the 
furnace top are controlled by steam cylinders 14in. and 
10in. diameter. The ore bins are filled either directly 
from the stock pile by the grab buckets of the ore bridges, 
or by a 80-ton transfer car travelling on a steel trestle 
above the bins. The ore and limestone bins deliver the 
material to a 10-ton scale car operated by electric motors. 
The coke bin has two doors, delivering directly to each 
skip, the doors being controlled by an attendant. All the 
bins are served by overhead railway lines on steel trestles, 
from which the contents of the railway wagons are 
dropped by gravity. The cast-house will accommodate 
ten ladles; it has a travelling crane with 25-ton and 
5-ton hoists. In an extension of the house the clay 
is mixed and the ladles are dried by gas from the hot 
stoves. 

There are four hot-blast stoves of the Kennedy centre- 
combustion type, each being 22ft. diameter and 95ft. 
high. They discharge through brick-lined flues to a steel 
chimney, and are offset sufficiently to give the hot-blast 
pipe a straight run to the furnace. The two downcomers 
are 53ft. diameter, connecting with a 20ft. dust catcher. 
Beyond this is a gas washer, from which gas is conveyed 
to the boilers, stoves and ladle drying room. Steam is 
supplied by eight gas-fired Stirling water-tube boilers of 
500 horse: power, each having its own chimney. The blow- 
ing plant comprises two pair of Allis vertical engines, 
with long crossheads ; the steam cylinders are 44in. and 
84in. diameter, and the blowing tubs 84in. diameter, all 
of 6ft. stroke. Each part can be run independently, or 
each pair operated as a compound condensing engine. 
There is a Helender barometric condenser, an air pump, 
and a centrifugal circulating pump driven by a steam 
engine. The electric current is furnished by three 
continuous-current generators of 550 kilowatts, each 
directly connected to a horizontal Corliss cross-compound 
condensing engine. 

Ordinarily, the metal will be transferred to the steel 
mill in 20-ton ladle cars, but on Sundays it will be 
delivered to a Uehling pig-casting machine. The slag is 
handled in cars which are tilted by steam or compressed 
air in the operating cylinders. Small steam locomotives 
handle the ladles and slag cars. 





AEROPLANE EXHIBITION IN PARIS. 
No, IL* 


THE only two bi-planes which have given any practical 
results are the Wright and Voisin, the latter being a 
development of the cellular planes experimented with so 
much success years ago by Professor Chanute and his 
predecessors. It has been worked out on the same lines 
as the box kite. While in the Wright machine stability 
is obtained by bending the wings, in the Voisin a 
stabilisator is provided in the form of a box plane con- 
nected by a long frame with the main planes. In the 
Wright aeroplane stability depends upon the skill of the 
pilot, but in the Voisin the necessary equilibrium is 
obtained by the design of the machine. It may, perhaps, 
be a matter of opinion whether the Wright or Voisin type 
is preferable, but it is easily conceivable that the pilot 
can acquire skil) to keep his machine under control in 
much higher winds than can be confronted by an aeroplane 
which depends upon its design for equilibrium, because it 
appears obvious that an arrangement of fixed planes can 
only have a limited effect in preserving equilibrium in 
strong winds when travelling at high speeds. The method 
of inclining small front planes ior ascending and descend- 
ing is practically the same in most bi-planes. A feature 
of both these machines is that the surfaces are not rigid, 
that is to say, there is a certain flexibility in the whole 
machine. The rubber solutioned fabric is tied to bamboo 
or hickory wood frames, which are held by vertical wood 
struts and stayed by piano wire. At first sight the long 
frame carrying the box cell at the rear of the Voisin 
machine appears to be a source of weakness, or, in other 
words, it constitutes a considerable overhang, but as the 
weight is supported by the sustaining surfaces of the box 
cell this weakness is more apparent than real. In the 
application of motive power the Voisin machine appears 
to be distinctly inferior to the Wright. The small high 
speed propeller is placed directly behind the engine— 
that is to say, in the most unfavourable position—and 
this may possibly be one reason for the enormous power 
required to lift the machine from the ground, 
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Having been one of the staunchest advocates of the 
monoplane, the conversion of M. Blériot to the bi-plane 
is noteworthy. He exhibited several machines of 
different types. His latest apparatus is a bi-plane, in the 
design of which he has obviously been inspired by the 
features of the Wright machine. His main planes have 
a very large surface, and instead of having a box tail, 
which was considered indispensable by French designers 
until Wilbur Wright demonstrated the contrary, he 
fits two inclinable horizontal planes at the rear. 
The underframe, mounted on wheels, carries three 
vertical planes in front for steering. The apparatus is pro- 
pelled by a very large four-blade propeller tive by chain 
and placed well up and immediately behind the planes, 
where it is likely to give its best effect. Another remark- 
able machine was that exhibited by M. Breguet-Richet, of 
Douai, who has sought to combine the features of the 
aeroplane and helicoptere. It is designated a gyroplane. 
This is a huge apparatus, and consists of two series of 
bi-planes carried on a framework of tubes. Between 
these two bi planes is the engine, which drives two large 
four-blade propellers with a variable pitch. The two 
planes at the rear and the top plane in front are fixed, 
while the bottom front plane is capable of any inclina- 
tion. All the planes, as well as the propellers, have an 
inclination of 40 deg., the idea being that as soon as the 
propellers revolve the apparatus will rise without running 
along the ground. It is claimed that the machine has 
already risen on several occasions, but it would, perhaps, 
be well to await further tests before pronouncing upon 
the practical character of this invention. It is hardly 
necessary to deal with the large number of models of 
multiple plane machines exhibited, as those inventors 
who aim at introducing new principles are obviously 
groping more or less in the dark. All the makers of 
bi-planes were prepared to take orders for machines which 
were guaranteed to fly, and the lowest price asked was 
£200, which, in view of the material and work put into 
it, must leave the maker with a very good margin of 
profit. 

After the somewhat dubious results obtained with 
monoplanes, it was somewhat surprising to see the 
pumber of machines of this type exhibited, in addi- 
tion to those which have already shown a certain capacity 
for flying, although failing to keep in the air for any 
length of time owing to their lack of stability. Until 
recently French experimenters have been building ma- 
chines with a long frame of square or triangular section, 
very lightly constructed and covered with fabric. The 
section is largest near the front end, and tapers off to the 
rear. From each side of the frame at its largest section 
extends a rigid plane, and there is a smaller plane at the 
rear, with, in some cases, a vertical plane, thus giving to 
it the section of across. The small high-speed propeller 
is invariably fixed to the front end of the frame, some- 
times, as in the case of the R.E.P., keyed directly to the 
engine, which has seven or eight small ribbed cylinders 
arranged in the shape of a fan. In other machines the 
engine is placed inside the frame, in which the pilot also 
sits. Several apparatus have also been built upon the 
Langley type, similar to the working model which a few 
years ago flew successfully in America until the motive 
power was exhausted. This machine has two series of 
monoplanes instead of one, as in the R.E.P. machine illus- 
trated in our supplement last week. It is quite possible 
to accept the theory generally entertained by advocates 
of the monoplane principle that if a means can 
be found of giving stability to this apparatus, it will 
become very useful for travelling at high speeds. One 
exhibitor, M. Marmonier, hopes to obtain this end 
by means of the gyroscope. His apparatus consists 
of a sort of pendulum carrying two gyroscopes 
revolving in contrary directions. The gyroscopes are 
apparently intended to be suspended beneath the machine. 
This principle has been put into practical effect on the 
Clement-Bayard monoplane, to which an engine is fitted 
having seven horizontal cylinders around a vertical axis 
carrying a heavy horizontal flywheel. The drive is taken 
to a wooden propeller, 2.40 metres in diameter, through 
bevelled gear. A feature of the Clement-Bayard mono- 
plane is that the surfaces are curved upwards at each end, 
the idea of this being apparently to provide a certain 
stability by the resistance offered at the tips through 
the displacement of air at the curved ends when the 
planes incline. It is significant that a firm of the stand- 
ing of Bayard-Clement should be turning out so many 
types of motor balloons and aeroplanes, as this would 
imply that they are looking to the new art to provide 
them with a fresh source of business, not merely in petrol 
engines, as is the case with the majority of automobile 
makers, but in flying machines. It is obvious that the 
automobile industry is doing its best to secure the larger 
share of this new branch of trade. 

Although it is only during the past few months that 
automobile firms have been giving attention to engines 
for aeroplanes, nearly all of them are introducing special 
motors for this purpose. The difficulty of carrying a 
sufficient reserve of water has naturally comp: lled builders 
to turn out engines of the air-cooled type, and thus we see 
a reversion to the old ribbed engine with as many cylin- 
ders as can be conveniently arranged, either placed 
V-fashion, or in the shape of a fan, or horizontally. In 
the more powerful engines the cylinders are enclosed in 
an aluminium casing, through which air is forced by a cen- 
trifugal fan. Others are of the rotary type, with the 
cylinders revolving. It is evident that the aeroplane is 
going to exercise a remarkable influence upon engine 
construction in the way of securing compactness and 
lightness, but as this latter quality is not such an indis- 
pensable factor in aeroplane engines as experimenters 
were at first led to believe, it is by no means improbable 
that weight will be added to secure greater reliability. 
By returning to a heavier type of engine aeroplane makers 
are following the practice of Wilbur Wright, even as they 
have adopted his large wooden propeller. Some firms 
are making a speciality of aeroplane propellers made in 
one piece, and, in fact, there is so much specialisation 


now that the construction of aeroplanes with parts 
supplied by different firms has now become an easy 
matter. 
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ARCHIBALD STURROCK. 


Tue loss of another of the few remaining pioneer engi- 
neers has now to be regretted. On New Year’s Day Mr. 
A. Sturrock died at his home, 57, Cadogan- place, London, 
in his ninety-second year. He was born at Petruchie, in 
Forfarshire, on September 30th, 1816. When just sixteen 
years old the schoolboy went into the shop of the East 
Foundry, Dundee. That was in 1832, and for some years 
subsequently the world went railway mad. Young men 
of ability and industry had wonderful chances, and so we 
find Sturrock at the age of twenty-four appointed assistant 
locomotive superintendent on the Great Western Railway. 
In 1848 he took a somewhat prominent part in the design 
and construction of the Swindon works, of which he was 
manager until 1850, when, on the strong recommendation 
of Brunel, he was appointed locomotive superintendent 
of the southern section of the Great Northern Railway, 
with headquarters at Peterborough. Soon afterwards he 
was promoted to Doncaster. Various difficulties cropped 
up in the conduct of the traffic, which was heavy, while 
the inclines were severe. He got over the trouble in a 
very summary fashion by increasing boiler pressure to 
150 lb.— which was more than 50 |b. higher than anything 
previously favoured on railways—and adopting very big 
grates. Probably he was the first to break away from 
tradition in the matter of boiler pressures. 

About 1864, finding his engines lacking in adhesion, 
he introduced steam tenders for his coal engines. The 
coal traffic of the Great Northern was worked at that 
time at an average speed of 20 miles an hour, in- 
cluding stops. The load behind the tender averaged 
240 tons, which had to be taken over inclines of 
1 in 200, several of these three and four, and 
one as much as eight miles long. The engines fitted 
with steam tenders weighed 36 tons, had cylinders 16in. 
by 24in., and six-coupled wheels 5ft. in diameter. In 
practice these engines made more steam than they had 
adhesion to work up in winter though not in summer. 
The auxiliary tenders had cylinders 12in. by 15in. 
and six wheels all coupled 4ft. 6in. diameter. They 
weighed full 29 tons and empty 18 tons. Steam was 
carried through a copper pipe under the footplate, with 
easy bends to give the required flexibility. The waste 
steam from the tender cylinders was passed through a 
few copper tubes at the bottom of the tank and escaped 
at the hinder end of the tender through a short vertical 
pipe, which took the waste steam above the level of the 
carriage roofs. The feed-water was thus heated. These 
tenders, of which forty-six were constructed, were so far suc- 
cessful that it was found worth while te augment the boiler 
power, and larger fire-boxes were put in, with grates 
sloping up over the trailing axle. The grate surface was 
increased in this way from 17} square feet to 26}ft. 
The gross load then became 450 tons, or 45 wagons, 
carrying 815 tons net, up inclines of 1 in 178. During 
the first two years of their existence these auxiliary 
tenders ran 1,011,963 miles, 430,000 of these having been 
run during the six months ending June 30th, 1865. The 
steam tenders very soon went out of use however; they 
were not required in summer, and they were much dis- 
liked by the drivers and firemen, who complained that 
they had two engines to look after instead of one, 
without receiving any more pay. 

About this time a dispute took place between the 
Great Western Company, the Metropolitan, and the 
Great Northern Company, and Mr. Sturrock suddenly 
found himself called upon to supply locomotive power to 
work the Metropolitan Railway traffic. He had no 
engines suitable for the work, but in twenty-four hours 
he put a number of tender engines on the line with an 
extemporised arrangement by which the exhaust steam 
was carried back to the tender through leather hose 
bpipes about 4in. in diameter. The expedient served well 
enough for the few days which elapsed before the com- 
panies made peace. 

Mr. Sturrock, albeit a very able engineer, never 
appeared to like the profession. He delightedin playing 
the part of a country squire of the best type. He was 
exceedingly fond of field sports. He hunted regularly until 
he was seventy-three, and shot and fished until he was 
eighty-five. His dress was always entirely appropriate, 
not to his profession, but to his amusements. In address 
and manner he was the courtly country gentleman; a 
handsome man withal, well sei up, and to the end 
vigorous and clear of brain. No doubt original. A very 
special type of Englishman, for he had in process of time 
lost much of the Scotchman. ; 

In 1866 he retired. Most engineers who have led busy 
lives continue to practise their profession in a greater or 
less degree; but Mr. Sturrock appears to have broken 
away completely when he left the Great Northern, and 
devoted all his time and energy to field sports. 

He married in 1845 Miss Fullerton, who died in 1852 ; 
and again Miss Cranley in 1854. She died the same 
year. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND,— 
The library and reading room will be open during the winter 
session as follows:—On Mondays and Thursdays, from 9 30 a.m. 
till 8 p.m.; on Tuesdays, Wednesdays, and Fridays, from 9.30 a.m. 
till 9 p.m.; on Saturdays, from 9 30 a.m. till 2 pm.; and on 
meeting nights of the Institution from 9 30 a.m. till 10 p.m. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—An ordinary 
general meeting wil: be held in the Institution House, Storey’s- 
gate, St. James’s Park, on Friday evening, ]5th January, at 8 
o’clock p.m. Paper to be read and discussed :—‘‘ The Filtration 
and Purification of Water for Public Supply ;” by Mr. John Don, 
associate member, of Maybole (being an abstract of a paper 
selected by the Council for the first award of the ‘‘ Water 





Arbitration Prize,” 1908). 
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CASTING TRAMWAY CROSSINGS. 


THE following short account of a small foundry plant 
recently laid down for the purpose of making iron-bound 
tramway crossings and general castings appertaining to a tram- 
way system will, we believe, be of interest to those engaged 
in the construction and maintenance of tramways and 
similar work. It is only quite recently since the plant was put 
into operation at the Hyde-road depét of the Manchester 
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melting chamber—is raised from the bed-plate—Fig. 2—and from accidental injury in these furnaces, have an increased 
by means of an overhead crane is transported bodily with the | life. ’ ; 
crucible and its molten charge to the point where it is desired | We are informed that the furnaces do not give the impres- 
to run the casting—Fig. 5. The furnaces are fed with coke, | sion that a melt of iron is taking place within them, for in 
and small combined electric fans, shown at the rear of the | operation they are so enclosed and self-contained that the 
engravings, supply the nevessary air blast, at a pressure of | fume and flame which one always associates with a cupola or 
a few ounces, and each motor fan only takes about 4 kilowatt | open-top furnace are absent. } ' 

per hour. | That this system of melting is economical is manifest from 
For the purpose of transporting the furnace bodies, and for | the following figures taken at the official trial of one of the 











Fig. 1-CRUCIBLE 








Corporation, and the facilities thus afforded for producing 
castings of all descriptions in cast iron and other metals will, 
it is hoped, result in a substantial annual saving, whilst the 
convenience of such a stand-by plant ready to deal with work 
in an emergency will be fully appreciated. 

The primary object of the plant is the manufacture of iron- 
bound crossings for the tramway track, as illustrated in Fig. 3, 
and in particular to enable such crossings to be made without 








Fig. 3—IRON-BOUND TRAMWAY CROSSING 


delay ; also for the manufacture of junctions which may also 
be required at a very short notice. 

The melting furnaces were made by the Morgan Crucible 
Company, Limited, of Battersea Works, S.W., and the 
accompanying engravings show the compactness of the 
plant. The space beneath one of the railway arches occupied 
by the Corporation has been requisitioned, and it makes an 
ideal foundry, as will be gathered from the engraving, Fig. 4. 


. 








FURNACE CLOSED 











Fig. 2—CRUCIBLE FURNACE OPEN 











furnaces, and their low fuel consumption and power of rapid 
melting should also be noted. The material dealt with at 
this trial consisted of old metal brake shoes, scrap pole bases 
and other disused fittings : 


handling the finished castings, two 2-ton travelling cranes, 
made by Vaughan and Sons, of Manchester, have been 
provided. They run on longitudinal gantries the full length 
of the railway arch ; the metal can therefore be poured from 
the furnace at any point within the operating radius of these 


< . Timetakento Average lb. 
cranes. : ; : . M 7 eight - k run down metal melted 
For casting a large ‘‘ crossing ’’ such as that described the Metal. oke. charge. per Ib. fuel 
two furnaces are used, and one runner is provided for each at Ih, Ib. h. m. consumed, 
lst Heat 600 250 3 35 24 
(includes light- 
ing up) 

2cd Heat 600 — 2 5 3.97 

3rd Heat 600 141 20 4.25 

4th Heat 600 129 1 50 4.65 

Total 2400 671 93 3.58° 


* Mean average. 


It will be seen that a run of metal can be obtained in iess 
than four hours, startingcold. The results just quoted show 
that the two furnaces working to their full capacity would 
give upwards of two tons of crucible iron per day with a fuel 
consumption not greater than that of a small cupola. It is 
claimed that the metal produced has a high degree of purity, 
because the charge being entirely enclosed during melting 
within the crucible and the extension section, it is protected 
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opposite sides of the mould. As the first crucible is on the 
point of being emptied, the flow of metal is taken up without 
interruption by the second furnace, and it is found that metal 
teemed in this way adheres to the rail ends and forms a 
thcroughly sound casting. 

In these tilting furnaces the crucibles are surrounded by 
the heating medium during the pour, so that the metal is 
maintained at a uniform temperature. It is claimed that the 





Fig. 5—RUNNING A CASTING 


from contact with the fumes. The design, arrangement, and 
construction of the plant has been carried out by the staff of 
the Manchester Tramways Department, the furnaces being 
supplied ready for erection by the Morgan Crucible Company, 
Limited, of Battersea, 8.W. 











Fig. 4—THE 


TURBO-ACCELERATOR FOR Hot-WATER HEATING.—There has just 
been patented and put upon the market what is-called by its 
makers—Messrs. G. N. Hadens and Sons, of Kingsway, W.C.— 
a turbo-accelerator for hot water heating. By means of this 
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The two furnaces—Figs. 1 and 2—are of the tilting type, , work can be done with greater comfort to the operators and 
and each is fitted with a Salamander crucible of 600 Ib. | less risk of accident or faulty casting than is otherwise 
capacity. The average weight of the crossings, exclusive | possible. 
of approach and trailing-rail lengths, is about 8001b., so| With small crucibles heated in the usual pull-out fires the 
that two furnaces are required to run the amount of metal | pouring of large castings is not quite so simple, and it is 
required with headers and risers, the surplus metal being | difficult to retain in a charge contained in exposed ladles the 
utilised for small work. For the latter there is a constant | high temperature necessary to burn on to the surfaces of rail 
demand in a tramway department. | ends; the labour required to operate tilting furnaces with 
The furnaces are of the portable type. When ready for large crucibles is considerably less than would be the case 
with small ones, and the crucibles, being better protected 


pouring the centre section of each furnace—which forms the 





apparatus it is stated that sluggish circulations in hot-water warm 

ing installations can be greatly improved, and the efficiency of the 
boiler, mains, and radiators considerably increased. The apparatus 
is composed of a pump driven by some mechanical means, whether 
electric motor, water turbine, or oil engine. The motor varies in 
size from } to 4 horse-power for installations up to 10,000 square 
feet of radiation. The most suitable place for the apparatus is on 
the return pipe close to the boiler. With this accelerator it is 
claimed that there is economy in fuel consumption, no necessity 
for sunk boiler-houses, and that large extensions are possible 
without increasing the size of the mains. 
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RAILWAY MATTERS. 

WE understand that from January 1st the East and 
West Junction and Stratford-on-Avon, Towcester, and Midland 
Junction Railways will be known as the Stratford-on-Avon and 
Midland Junction Railway. 


Tue Canadian Northern Railway is negotiating with 
the city of Quebec for special privileges in connection with a pro- 
posed extension of their workshops to Limoilu, across the St, 
Charles River, outside the city limits. It is stated that the com- 
pany is prepared to expend about £50,000 in improving its 
plint at this divisional point, and will employ at least 200 men 
regularly. 

Tuer London County Council’s Tramways and Improve- 
ments Bill, to be introduced in the next session of Parliament, 
contains proposals for the construction of about 10} miles of new 
tramways, for the e'ectrification of about seven miles of existing 
lines, and for various street improvements and widenings in con- 
nection therewith. The estimated cost of the proposed works is 
£1,090,000. 

THE proposal to construct a tube railway under the 
Tyne, between North and South Shields, is attracting a good deal 
of attention in the two boroughs, between which the only direct 
means of communication at present is a service of ferry steamers. 
It is estimated that the amount of capital required will be 
£200,000, and it is suggested that the first £100,000 might be 
found by the Corporati»ns of North and South Shields, leaving the 
remainder to be raised by a company. 


Tue new 1200-volt electric interurban line of the Pitts- 
burg, Harmony, Butler, and Newcastle Railway is the second high- 
voltage direct-current electric line to be placed in operation in 
America and the first in which a 1200-volt-direct current trolley 
has been combined with an alternating-current transmission 
system. The trolley wire is supported on side bracket overhead 
construction using wood poles, the wire being suspended from a 
3ft. flexible strand between two 5000-volt insulators hung beneath 
malleable iron brackets, 


A RECENT decision of the Court of Appeal in the case 
of the Mersey Railway Company laid it down that the powers 
granted to railway companies did not allow them to provide an 
omnibus service even though only intended for the conveyance of 
passengers and theirluggage. As a result of this legal finding the 
London and North-Western Railway Company, in the Bill which 
they are promoting next session, have introduced a clause which 
reads :—‘‘The company may, for the conveyance of passengers 
and their luggage to or from any of the railways owned, leased, 
or worked by them, provide, own, work, and use road vehicles to 
be drawn or moved by animal, electrical, or other mechanical 
power.” The introduction of this provision is considered to be 
necessary by the company in order to safeguard the omnibus service 
they have already established for the benefit of passengers. 


WE understand that the electrification of the South 
London section of the London, Brighton and South Coast Railway 
hus advanced so far towards completion that in a few days 
experimental trains will be run over the finished portion from 
Peckbam Rye to Battersea. With London Bridge and Victoria 
for its termini, the electrified route extends over 7 miles, and will 
serve the following stations:—London Bridge, Bermondsey, 
QQueen’s-road, Peckham, Denmark-hill, East Brixton, Clapham- 
road, Wandsworth-roaa, Battersea-road, and Victoria. Mr. 
William Forbes, the general manager of the company, claims that 
the journey by train will occupy less time than by tramway, and 
in illustration of this he gives the times between Peckham Rye 
and Victoria, as tramway, twenty-two minutes; electric train, 
thirteen minutes. Mr. Forbes has stated that if the electric work- 
ing should prove successful the company will probably extend it to 
Tulse-hill and the Crystal Palace. 


Tue Electric Railway Journal gives an account of 
some experiments made on heating and ventilating by the 
Health Department of the City of Chicago on one of their new 
cars. The heating and ventilating equipment fitted in this car 
comprises duplicate sets of electric heaters and suction and blower 
fans operated by electric motors. The hot air is distributed by 
means of ducts extending along the sides of the car. Two fans 
driven by a single motor and a box enclosing an electric heater are 
compactly installed under one end of the longitudinal seat at the 
end of the car. Within this enclosure is the 4 horse-power 500- 
volt motor. This motor has a long shaft carrying at one end the 
blades of a suction fan and at the other end the blades of a 
blower fan, so that the foul air is withdrawn, and at the same 
time fresh air is pumped in over the heating coils. Each of 
these fans is 7in. in diameter and runs at 1800 revolutions per 
minute. The coils are arranged to carry 4,7, or 11 amperes, so 
that varying degrees of heat may be obtained. 


AccorpING to a Consular report for the year 1907 on 
the trade of Bangkok, Siam, the first half of the Paknampoh- 
Utaradit section of the Northern State line of railway between 
Paknampoh and Phitsanulok—138 kiloms.- and the eastern line 
Bankok to Petriu- 63 kiloms.—were completed and opened for 
traffic on January 24th, 1908. Construction is now proceeding on 
another portion of the Peknampoh-Utaradit section—Phitsanulok 
to Ban Dara—and a branch line of 6 kiloms. is also being con- 
structed to connect the Bangkok terminus with the river Menam 
below Bangkok. The idea of this latter line is principally to dis- 
pose of inward wagon traffic, which cannot conveniently be 
handled in the congested yard at the Bangkok terminus; but the 
line will also facilitate the discharge of cargo from and into 
steamers. Wharves for the accommodation of shipping and 
cargo will: be erected at the river end of this line. The con- 
struction by a private company of the railway from Tachin to 
Meklong was completed in 1907. Direct railway communication 
from Bangkok to Meklong is thus established. The total length 
of State and private railways now open to traffic in Siam is 
882 kiloms, 

Tar wear of rails, according to an American con- 
temporary, is being investigated in a very thorough manner on 
the Harriman lines under the general direction of the consulting 
engineer. Whenever a rail breaks or otherwise fails, the section 
foreman who detects the failure reports the fact at once to the 
roadmaster over him on a blank form which, when filled out, gives 
complete information regarding the nature of the accident and all 
conditions of the track. When the rail is taken from the track it 
is marked carefully for identification and sent to the division ter- 
minal, At least 10 per cent. of the broken rails are sampled by 
making borings, the material removed in this way being sent to 
the general officer in charge of maintenance, who has it tested. 
The foremen’s reports are summarised in the offices of the division 
superintendents, and the reports of the latter are transmitted to 
the maintenance department. The information collected in this 
way uP to the present time indicates that there are more failures 
of 90 lb. rails per 100 miles of track than of 75 lb. and 80 lb. rails 
under the same tonnage, and that about three-fourths of the failed 
rails contain phosphorus in excess of 0.085 percent. Cold weather 
also seems ‘to increase the number of rails that fail. The informa- 
tion collected in this way is so complete in its details that the 
records of a few years may be expected to furnish a large number 
of useful facts concerning the behaviour of rails. The method of 
collecting the information is a simple one, as only two forms for 
making reports are required, and most of these can be filled out 
without difficulty. If more lines would adopt a system of this 
nature it is urged that at least a part of the painful controversy 
regarding the quality of rails which has been so prevalent during 
the last few years must inevitably be stopped by the preponder- 
ance of evidence such records would afford, 





NOTES AND MEMORANDA. 


LiGHTNING-ROD tips for chimneys should have three or 
four pet according to Dr. N. Monroe Hopkins. The rods 
should be fin. in size, 10ft. long, and about 4ft. apart around a 
lhin. by }in. copper ring placed 5ft. below the chimney top, with 
copper ground cables, 


Drops of melted material sometimes form on the ends 
of flame arc lamp carbons, and this causes flickering of the arc. 
To remedy this it has been proposed to add a certain amount of 
silicon carbide to the impregnating material, which causes a cover- 
ing of unfused silicon carbide to form on the carbon ends. 





A PECULIAR phenomena in connection with a wireless 
telegraphy station, states the American Machinist, is the formation 
of light fogs, which seems to be accounted for by the fact that the 
ether motions produced by the sending station are utilised in 
electrifying the air, causing condensation of the invisible particles 
of water vapour into larger drops. 


THE advantages of ball bearings for fans over plain 
white metal bearings was recently determined in a series of tests of 
a 35in. exhaust fan so designed that it could be operated either 
wih the plain or ball bearings. When adjusted for the same 
volume and conditions of delivery, it was found that slightly over 
7 per cent. more power was required to operate it with white metal 
bearings than with the ball bearings, while, when adjusted for the 
same power inputs in either case, an increase of delivery capacity 
of over 7} per cent. was secured with the ball bearings in use, 


An electric motor of 6000 horse-power, and said 
to be the largest in the world, was recently started to work in 
America. It is supplied with three-phase current at 6600 
volts from two 2000-kilowatt Curtis turbo-generators. The 
control is on the General Electric system of step-by-step, using a 
master controller, which gradually inserts resistance in a number 
of steps, starting at 1350 volts to full voltage. The starting or 
magnetising current was at first indeterminable, and for the follow- 
ing 30 seconds stood at 540 amperes, gradually dropping down to 
85 amptres. Owing to outside conditions—the turbines feeding 
South Chicago at the same time—the voltage was about 5600 
during the first part of the test. The size of this machine can be 
imagined when it is stated that 300 gallons of lubricating oil are 
required in each of the bearings. 


Aw account of the first portion of the work on the gas 
thermometer which has bzen in progress in the geophysical labora- 
tory of the Carnegie institution at Washington since 1904 under 
the charge of Messrs. Day and Clement appears in the November 
number of the American Journal of Science. The constan§-volume, 
nitrogen in platinum-iridium thermometer is used, and the range 
of the instrument has been increased by enclosing the bulb in a 
gas-tight bomb containing nitrogen at the same pressure as that 
in the bulb. The expansion of the material of the bulb was deter- 
mined to within 4 per cent., and the unheated space between the 
bulb and manometer reduced to about one-third of its least pre- 
vious value. The authors give the following melting points as 
accurate to within half a degree:—zinc, 418 5deg.; silver, 
958.3 deg.; gold, 1059 3 deg.; copper, 1081.0 deg., Cent. 


AccorDING to the Engineering Record the insertion of 
a check valve in the gas supply line between a suction producer 
and a gas engine operated from it has been found jeffective in a 
number of gas power plants in reducing the troubles resulting from 
back-fires in the intake line caused by poor gas at times of cleaning 
the producer or changing the load. Without the check valve the 
back-fire in the supply main usually partially consumes the gas in 
it back to the purifier or scrubber, and so weakens it that, 
articularly in case of a long gas supply line, a considerable period 
intervenes before gas of a good quality again reaches the engine, 
causing a serious drop of speed in the latter, or sometimes even a 
stoppage. By placing a swing check valve in the line close to the 
engine throttle and opening toward the latter, such a back-fire 
cannot reach the gas beyond it and has no appreciable effect on 
the engine’s operation. 


Tue Electrical World describes a patent which has 
recently been granted to Mr. J. P. Nikonow. This covers the 
construction of double-flow steam turbines of the Parsons or 
re-action type. In the Nikonow turbines certain improvements to 
increase the light-load efficiencies are embodied. When the 
turbine is running at full load the steam enters the left unit 
through the proper port. A magnet connected in series with 
the mains from the generator, driven by the turbines, is then fully 
energised and holds its plunger up, thus opening a valve and 
admitting steam to the second unit. Consequently, the two 
turbine units work in parallel. If the load drops below one-half 
the magnet releases the plunger, thus closing the valve and cutting 
off steam from the second unit. The remaining unit works at 
half load with full pressure of steam, and consequently with high 
etficiency. The non-working unit runs in vacuo, and therefore 
without appreciable friction or windage. A centrifugal governor 
of ordinary design controls the steam admission through the 
main valve, regardless of whether one or both units are working. 


THE quantity of light obtainable from series tungsten 
street lamps at a reasonable expense bids fair to revolutionise the 
lighting of the business districts of small towns if the example 
being set by small and large towns in Michigan is followed. The 
Electrical World states that heretofore the most that has been 
attempted there in the special lighting of the main business streets 
of small towns has been the stringing of festoons of small lamps of 
4 candle-power or 8 candle-power between the regular poles along 
each curb or across the street. Another plan has been the erec- 
tion of metal arches across the streets, these arches carrying 
lamps. The plan now used in Michigan towns is both low in first 
cost, very effective at night, and unobtrusive in the daytime. 
It consists in stretching a span wire from building to building, 
and suspending from this span wire series tungsten lamps operated 
from a constant-potential circuit. The lamps are-hung at such 
distances as to form an apparent arch at night, and the street 
when lighted has the appearance of having a canopy or roof over 
it, with the lamps on this‘canopy. The illumination produced is 
described as both decorative and useful, because there is enough 
light to facilitate street traffic and attract people to the downtown 
streets, while the units are small enough and sufficiently distributed 
to obviate annoying glare. 


Accorpinc to the rules of the Verband Deutscher 
Elektrotechniker the efficiency of a direct-current machine should 
be determined from the light-load losses and the armature 
resistance. The brush position for which the light-load losses are 
to be measured is, however, not defined, and experiments have 
been made to determine the effect of brush position. From 
tects on a motor for 440 volts, 10 horse-power, 1150 revolutions 
per minute, it was found that with a backward lead of 1.6 segments 
(9 electrical degrees) the machine ran at full load quite sparklessly, 
whilst at light load small sparks were observed. When runnin 
light the losses, with brushes displaced, were approximately 11 
watts, but with the brushes in the neutral zone the losses were 
only about 580 watts. The difference was due to heavy currents 
in the short-circuited coils. It is apparent—and this was 
confirmed by experiment—that if the light-load losses are 
measured with the brushes displaced, and the efficiency at full 
load is calculated therefrom, the value obtained will be too small. 
Hence the light-load losses should be measured with the brushes 
in the neutral zone A number of oscillograms made during the 
p of the experiments corroborate the above conclusions. 
The displacement of the brushes does not produce any appreciable 
effect in the case of machines with commutation poles. 





MISCELLANEA. 


THE current issue of Concrete and Constructional 
Engineering contains a fully illustrated article on what will be the 
first Government building of importance erected in London in 
reinforced concrete, namely, the new General Post-office exten- 
sion building at St. Martin’s-le-Grand, of which Sir Henry Tanner, 
I.8.0., is the architect, and the cubic contents of which aggregate 
nearly eight million cubic feet. 


THE syndicate which has purchased the patent rights 
of the Wright atroplane in France has arranged for a 225-acre 
ground at Hyeres fora school of aviation. As soon as some of the 
fifty machines which are being built by the Société Navale de 
Chantiers de France are completed, instruction will be given to 
the purchasers at these new grounds. In this connection, it is 
interesting to note that M. Delagrange will teach anyone how to 
operate a Voisin aéroplane for £10. 


Accorp1nG to the Zeitschrift fiir Schwachstromtechnik, 
the Swedish telephone authorities have still further reduced the 
payments to certain classes of subscribers. These have now been 
fixed at one of 11s., with a yearly subscription of 33s., including 
150 free calls per quarter. Extra calls are chargei at the rate 
of 0.6d. each. These new arrangements, which will come into 
force on April 1st next, are intended for private persons, and 
especially for those who do not use the telephone a great deal. 


WE hear that dredging companies in the Klondike are 
reaping golden rewards for their enterprise from ground worked 
over during the Klondike excitement, and also from ground which 
never before paid. On one concession a dredge working where 
the pay was never supposed to exist, has been turning over 
4800 cubic yards of dirt a day. The pay has been good, and the 
company has enjoyed a prosperous season. On another property 
a company has been sluicing on an average 2800 cubic yards a day. 


Tue first races for aéroplanes will take place at 
Monaco early this year, and the prizes amount to £4000. As part 
of the course lies over the sea vessels will be in attendance in case 
any of the aéronauts fall into the water. The performers must 
make.the flight from the quay across the bay, double Cap Martin, 
and return. This course must be covered three times on three 
different days between January 24th and March 24th. A prize of 
£3000 is offered to the aviator who accomplishes the journey in 
the shortest time. 


Two years ago some tests on the electric smelting of 
iron were carried out at Sault Ste. Marie by Dr. Eugene Hiiinel. 
According to Canada, a large firm of Swedish iron smelters, who 
have since been making extensive experiments, with successful 
results, are about to make a further trial with a larger furnace 
consuming some 800 horse-power, and have invited Dr. Hiiiinel to 
be present at the trials. {t is said that if the process is carried 
out on a sufficiently large scale, the cost of producing iron in this 
way would justify its use in Canada, in some of the districts where 
energy is supplied at cheap rates. 


AccorpinG to Electrical Engineering, the Meteoro- 
logical Office has made arrangements with the shipping companies 
owning ships on the Atlantic routes, whereby the former will 
receive weather reports by wireless telegraphy. In order that the 
position of the ship from which the report is sent may be readily 
identified, the Atlantic Ocean is divided into imaginery numbered 
areas, and the number of the area from which the report is sent is 
included in the message. The Meteorological Office will thus be 
provided with much more complete information regarding the 
weather conditions to the westward than hitherto. 


A CONTEMPORARY states that a station is being erected 
at the Claypit-lane Barracks, Leeds, in connection with the 
Northern Command Telegraph Companies (Royal Engineers). A 
wireless telegraph company has been formed under Captain F. E. 
Johnson, and it includes over sixty non-commissioned officers 
and men, including amongst their respective callings telegraph 
operators, electricians, engine drivers, and fitters. Sergeant J. 
Brown, of the Aldershot School of Wireless Telegraphy, has been 
attached as instructor. With the apparatus it will be possible to 
communicate with coastguard stations, war vessels in the North 
Sea, and, it is hoped, Aldershot—a distance, roughly, of about 
160 miles. The company will also be supplied with a portable 
station for field work. 


THE value of wireless telegraphy in the transmission of 
information from the Admiralty to the various ports was demon- 
strated on Thursday, December 31st, when the high-power installa- 
tion fitted during last summer at the Admiralty Buildings, 
Whitehall, was used in connection with the announcement of the 
New Year promotions. The custom has been for the promotion 
list to be sent by telegraph to the Commanders-in-Chief of stations 
and fleets for general distribution to the ships and establishments 
in the various commands. This procedure was continued in the 
transmission of the list issued on New Year's eve, and it was aiso 
sent out by ‘‘ wireless,” with the result, so far as the Devonport 
command is concerned, that the names were in the first instance 
received by that system. The ship that ‘‘took in” the message 
from Whitehall was the battleship Queen, which, having served as 
a flagship, is fitted with the most modern wireless equipment. 


Some while ago the Midland Railway Company came 
to terms with the Derby Gas Company to supply them with all the 
gas they required for various purposes. At the present time the 
company’s workmen are engaged in converting the old railway 
gasworks at Litchurch into a new and up-to-date forge. It is 
proposed to place in the forge a 5-ton Nasmyth hammer which has 
been on the premises for some years awaiting a suitable home. 
A concrete bed will be prepared for its reception, the dimensions 
of which, roughly speaking, will be 20ft. deep, 50ft. long, and 12ft. 
wide. At present the largest steam hammer at the Midland works 
is only half the weight of the new one, and this 24-ton hammer 
will also be removed to the new forge in due course, as well as a 
number of smaller ones. The old gasworks chimney, which was 
nearly 150ft. high, was demolished some months ago. Another 
important improvement that is being effected in the works is the 
introduction of two new 50-ton electric cranes, which will run on 
girders above the two 10-ton cranes in the large erecting shop. 
The raising capacity of the largest cranes on the premises at the 
present time is 25 tons, and when the two new ones get to work 
they will be able to lift the biggest engine the Company 
possesses, 


Tur Admiralty have had under consideration the ques- 
tion of the arrangements to be made for the examination and 
water-testing of boilers of the Royal fleet auxiliaries belonging to 
the fleet coaling service, viz., the Petroleum, Mercedes, Kharki, 
and Isla, in order to avoid the laying up of the vessels for this 
purpose for longer periods than are absolutely necessary. Under 
the present arrangements the examination and testing are 
carried out by the engineering department of the yard to which 
the vessels are attached, but as it is inconvenient and often 
impracticable to send vessels to the respective yards for this pur- 
pose, the following procedure has been approved :—(1) The boilers 
are to be tested by water pressure under the usual service con- 
ditions at intervals not exceeding six months. The test will be 
carried out by the officers of any of H.M. dockyards, the 
engineer-in-charge at Portland, or the chief inspector of coals at 
Cardiff, or one of his assistants—if a naval engineer officer—but 
if the test is due when in company of any of H.M. ships, it may 
be carried out by an engineer officer of one of H.M. ships. (2) Wear 
and waste tests-and complete examinations are to be made at 
intervals of not less than eighteen months, and not exceeding two 
years, by dockyard officers, 
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REPLIES. 


G. W. McA, (Leeds).—The ordinary 10in. Gravet rule, which can be 
obtained from all mathematica! instrument dealers, is quite sufficiently 
accurate for engineering work, and is the kind most commonly used. 

HypRAULics.—-You cannot protect a principle in any way. A patent must 
cover an actual fact of some kind. Probably it would be necessary to 
copyright every variation of your diagram, but you could no doubt 
obtaia information at once from Stationers’ Hall. 

A CorrEsPonpENT.— The boiler litera'ure of the United States Geologica 
Survey can be obtained from the Government Printing-office, Washington, 
U.S.A. We can also recommend the Journal of the Western Society of 
Engineers for October, It is published at No, 1734, Monadnock- 
block, Chicago ; price 50 cents and poste ge. 

TECHNICAL ScHooLts,—We are at a loss to understand how, with the 
sy labus before you, you can say that Glasgow University does not 

* cater for the engineering student.” What more do you want? Glasgow 
makes a feature of the a.ternative six months’ system ; at Cambridge 
such a plan is not possible. As regards other Universities, like Man- 
chester, for exaimple, it would be better to ask the secretary. oO ambridge 
is not as good as the regular science schoo!s and uuiv ersities. In repiy 
to your last question, see our series of articles on the training of 
apprentices and the report on education by the North-East Coast 
Institution, Tuk ENGINEER, December 25th, 1908. 


ERRATUM. 


In the abridgment of patent No. 892, 1908, given in our last issue on 
page 25, the second patentee’s name should read ‘‘ Henry Burge.” 
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Tuk INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. — 
Monday, January llth, at 8p.m. Paper, ‘Motor Car Construction and 
Design,” by Mr. Roy V. Vining. 

INSTITUTE OF MARINE ENGINEERS.—Monday, January llth, at 8 p.m., at 
58, Romford-road, Stratford, E. Discussion on Mr. W. P. Durtnall’s paper 
on“* The Generation and Electrical Transmission of Power for Main Marine 
Propulsion and Speed Reygulatioa.” 

Tue INstTiTUTION OF MECHANICAL ENGINEERS. — Friday, January 15th, 
at 8 p.m., in the Institution House, Storey’s Gate, St. James’s Park, West- 
minster, 8S.W. Ordinary general meeting. Paper, ‘‘ The Fi tration and 
Purification of Water for Fublie Supply,” by Mr. John Don, of Maybole. 

Tue CLEVELAND INsTITUTION OF ENGINEERS.—Monday, January 11th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation- -road, Middlesbrough. Paper, ‘‘ Electricity and its Applica. 
tion to the Reduction of Waste,” by Mr. Arnold B. Gridley, Middlesbrough 

Tue Roya Scorrish Society oF Arts.—Monday, January 11th, at 8 p.m., 
in the Hall, 117, George- street, Edinburgh. Communications : “On a New 
Sphygmo-manoneter,” by Dr. G. A. Gibson, Sc.D., LL.D. “On a New 
Form of Change-speed Gear and D,fferential for Motor Cars,” by Mr. A. C. 
Beatson Bell. 

Tur Jcenior INstiTvTIoN or EnoIneers.—Thursday, January 14th, at 
7.80 p.m., at the Royal United Service Institution, “Whitehall. Lecture 
on ‘* The Laws of Heat Transmission in Steam Boilers, as Deduced from 
Experiment,” by Professor John T. Nicolson, D,.Sc., M. Inst C.E. Saturday, 
January 16th, at 3p.m. Visit the Engineering “Laboratories and Work- 
shops of the City and Guilds Central Technical College, Exhibition-road, 
South Kensington. 
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On New Year’s Day, at 57, Cadogan-place, S.W., 
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On the 2nd inst., at 31, King Henry’s-road, South Hampstead, Gores 
Heyry BIRKBECK, A.M. Inst. C. E., in his 89th year. 
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Turbines versus Reciprocating Engines. 


BOTH in Germany and the United States papers 
have recently been read to the respective Institu- 
tions of Naval Architects on the subject of steam 
turbines for marine work, and both at Berlin and 
New York we have been favoured with representa- 
tive technical views on the question. The paper 
read by Dr. Bauer, of the famous Vulcan Company 
at Stettin, last November, of which an abstract 
appeared in THE ENGINEER of December 4th, 
has attracted general interest in marine engineering 
circles, as it was remarkable for admitting—some 
might even say claiming—the superiority of the 
turbine over the reciprocating engine. In this 
country, where marine engineering is a very im- 
portant trade, the question cropped up and was 
answered some years ago; but in Germany the 
turbine system of propulsion has, until recently, 
met with such abnormally hostile criticism that it 
is really interesting to note the opinion of one of 
the leading German marine engineers that the 
problem of the most suitable type of propelling 
machinery is now only as to the best type of turbine 
to use, the reciprocating system being entirely 
ignored. The views set forth by the chief engineer 
of the Maschinenbau Vulean Stettin Aktien- 
Gesellschaft are entitled to full consideration, and 
much interest attaches to the comparative data he 
publishes in regard to ships built at Stettin with 
different systems of machinery. But with other 
information to guide us we cannot admit that we 
are yet convinced of the superiority of the inde- 
pendent impulse turbine system that he advocates 





so strongly ; however, we shall no doubt be favoured 
with further results as the vessels now being built 
with this type of turbine are completed, more 
especially as the intention of the Admiralty is to 
depart from the Parsons type of turbine in one of 
the new “ Bellona” class of cruisers, and sound 
comparative results should be available. 

The relative trial performances of the two cruisers 
to which Dr. Bauer refers—the Lubeck (turbine) 
and the Hamburg (reciprocating) did not bear out 
the superiority of the Parsons turbine to anything 
like the extent that the Amethyst did in her trials 
against the Topaze, but the machinery of the 
Hamburg, which is of little more power, is 
very considerably heavier than that of the Topaze, 
and far more has been made of the greater weight 
to secure exceptional economy. While the piston 
epgine was certainly better at low powers on trial, 
the turbine vessel was afterwards found in service 
to be by far the more economical, even at low 
speeds, and Dr. Bauer is not giving us all the facts 
when he talks about the turbine vessel requiring 
22 per cent. more horse-power for the same speed 
as the sister ship. A great many more turbine 
vessels have been built in this country than in 
Germany, and we have more accurate data at our 
command than this. The facts are that with 
11,000 brake horse-power the Haiaburg attained 
23.15 knots in deep water—a suitable speed for 
the depth. With hull and boilers to the same 
drawings, the Lubeck attained 23.16 knots with 
14,158 brake horse-power. With practically the 
same steam consumption much more shaft horse- 
power was developed by the turbine, but was lost 
by the propeller, the overall efficiency being prac- 
tically the same. When comparisons unfavourable 
to the turbine are required, the trial results of the 
Lubeck in shallow water—22.55 knots with 
13,880 horse-power—are generally quoted. When, 
however, Dr. Bauer wishes to compare the Curtis 
type of turbine, he does so with a reciprocating ship, 
and instances the case of the German destroyers 
built at the Vulean Works, and of which the Curtis 
vessel proved 24 knots faster. He ignores the fact 
that the Parsons vessel of the same class was 
nearly a knot faster still, and states that the weights 
of the two systems are the same, regardless of the 
fact that in the only similar types of ship that are 
yet completed, in the case of the Salem (Curtis) 
and the Chester (Parsons) the respective weights 
for turbines only were 204 tons against 155, and in 
the case of the German destroyers the excess was 
nearly as much proportionately. 

The true deduction to be made from Dr. Bauer’s 
paper is not so apparent as it might be. When 
turbine propulsion first came up the system was 
roundly condemned in Germany. By degrees the 
salient advantages were found to te commercially 
profitable or to add to military efliciency in war- 
ships. But concurrently with this growing appre- 
ciation of the value of the marine turbine, which 
was then invariably of the Parsons type, there has 
developed, first on the Continent, and now in this 
country, a much more favourable view of impulse 
turbine systems generally. That machines on this 
principle, developed especially by Zoelly, Rateau, 
with his own machines, and the A.E.G. Co., 
which makes the Curtis type, are making immense 
headway at present is very apparent on land, where 
in some ways they possess considerable advantages 
over the Parsons type. For marine work, however, 
little has been done except in about half a dozen 
eases. The great advantage claimed by Bauer for 
the impulse type which he advocates is the fact that 
it can be used in single units requiring only one 
shaft. In other words, a twin screw turbine-driven 
vessel can be made with two complete and indepen- 
dent reversing turbines, one for each shaft Such 
an arrangement is undoubtedly a highly attractive 
one on paper, and that some arrangement of the 
kind will eventually be tried there is little doubt. 
Designs exist in more than one drawing-office for 
vessels driven by twin screws and turbines, but at 
present only the American cruiser and one merchant 
steamer, one German destroyer and one Channel 
steamer exist with such an arrangement, though about 
a dozen more are in course of construction. Un- 
willing to take up a system that has been so 
generally abused in their country, German marine 
engineers, with the exception of one eminent firm, 
are now striving to make pure impulse turbines suit- 
able for ship propulsion, but it is very doubtful if the 
disc construction that is almost mechanically essen- 
tial in this type can compete in weight with the 
drum type that has to be adopted by Parsons, and its 
efficiency has certainly not yet been shown to equal 
it. Something may be done by combining the two 
systems, the impulse portion for the high-pressure, 
and the Parsons for the low-pressure, as was done 
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by the Westinghouse Company, but we are not by 
any means convinced of the suitability of the types 
advocated by Dr. Bauer. 

We should be more indebted to many writers on 
this question of. marine machinery if they would 
give us the facts of the reciprocating engine vessel’s 
performance as well when making comparisons. It 
is useless to point out that a turbine vessel exceeded 
the speed of the other ship, or burnt less coal, 
unless we know the conditions for both vessels. 
In the case of the American Scouts, all the avail- 
able comparative data were given, and, in addition, 
liberal drawings and photographs were published. 
The results possess much interest, and are capable 
of fair analysis and deduction, but we doubt whether 
a gathering of technical men will be altogether con- 
vinced as to the advantages of the A.E.G. turbine 
simply from Dr. Bauer’s paper. A few calculations 
and a sketch design in sectional elevation will show 
at once the inherent :nechanical difficulties in the 
way of placing one complete and independent 
reversing impulse tucbines on each shaft of a twin- 
serew vessel—that is, if economy is the object. 
The general arrangement, however, is so attractive 
that a great deal of time will undoubtedly be 
cevoted to removing the existing objections. 


Water Hammer. 


MANY of our readers will remember that on 
November 13th we published a letter from Mr. Stro- 
meyer on water hammer. That letter was a 
comment on an article which appeared in our pages 
the preceding week, in which we referred at 
considerable length to Mr. Longridge’s annual 
report to the Engine, Boiler, and Employers’ 
Liability Insurance Society, Manchester. Mr. 
Stromeyer had been found unintelligible by some 
of our readers, and in reply to requests for elucida- 
tion, he promised that one should be forthcoming 
at an early date. We find it in the pages of his 
annual report to the Manchester Steam Users’ 
Association for 1907, a paper read before the Man- 
chester Literary and Philosophical Society in 1901, 
and a second paper on © Steam Pipes,’’ read 
before the Manchester Association of Engineers in 
1902, which he has sent us. The last paper may 
be taken as the clearest practical exposition of Mr. 
Stromeyer’s views on water hammer. He begins 
by expressing the conviction that technical societies 
abhor mathematics, and then goes on to set forth, 
at all events without the aid of the differential 
calculus, what his explanation of the phenomena is. 
It may be remarked in passing, that it is interesting 
to note how briefly, and yet lucidly, he has suc- 
ceeded in saying without mathematics, outside very 
simple arithmetic, all that is involved in pages of 
mathematical disquisition in the paper read by him 
the previous year. 

Mr. Stromeyer divides his subject. He in a 
manner classifies it under two heads. First, the 
reason why water hammer bursts cast iron pipes 
and stop valve casings: secondly, the cause of 
water hammer. More than two thousand years 
ago the old Greek philosopher asked the world 


what would happen if an_ irresistible force 
encountered an insurmountable obstacle? Mr. 
Stromeyer essays to find the answer. The irre- 


sistible force is moving water; the obstacle, un- 
fortunately not quite insurmountable, is the pipe 
or the stop valve. Possibly without being aware 
of it, he follows in a measure the lead of Dr. Le 
Bon. That physicist shows that in matter there 
is an enormous store of energy, due to the almost 
inconceivable velocisy with which radiant matter 
can be sent off into space. On the other hand, an 
enormous “force” can be set up by the sudden 
arrest of a body in comparatively slow motion. 
There is a story told of a man who was seen in 
hospital by a friend, who asked him, “ Was it the 
fall off the scaffold that hurt you?” ‘‘No, Tom,” 
was the reply, “it wasn’t the fall, it was the stop- 
ping so quick.”. Mischief is done by water hammer 
because the water is stopped so quickly; and 
inasmuch as cast iron, not having much “ give” in 
it, stops the flying water more quickly than wrought 
steel does, accidents occur with the former of a 
kind unheard of with the latter. To understand and 
appreciate Mr. Stromeyer’s views it is essential to 
give a little example. Let us suppose that we have 
a mass of 1 lb. moving with a velocity of 32ft. per 
second; fractions are not necessary. The energy 
expended on it has been 16 foot-pounds; that is the 
energy whichitcan give back. But the energy may be 
given out in various ways. It will suffice to lift 1 1b. 
16ft., or 16lb. one foot, or 192lb one inch, or 
1920 1b. one-tenth of an inch, or 19,200lb. one- 
hundredth of an inch, and soon. By reducing the 
distance over which the energy is to be expended 





we can augment the “force,” until at last we may get 
from a few grains an enormous effort, Mr. Stro- 
meyer treats water as an exceedingly incompressible 
elastic body, and he sets himself to calculate—in 
one paper at great length and with much mathe- 
matics—the precise “force of a blow.” His 
calculations lead him quite naturally to surprising 
figures. Thus, if a bar of steel of lin. sectional 
area was droppel on a rigid anvil with a striking 
velocity of 10ft. per second it would produce a pres- 
sure of 7.9 tons. He does not give the weight of 
the bar. The pressure would last for sssoth of a 
second. From this he deduces that if a 
plug of water be projected through a dis- 
tance of only lin. a pressure of 800lb. per 
square inch may be set up; and that, in fact, 
the presence of a mere “ bubble of vacuum” may 
cause a catastrophe. The whole essence of his 
argument depends on postulating rigidity in the 
anvil. If any motion can take place in it—if, that 
is to say, it can yield at all—then the “ force of the 
blow ”’ will be reduced. Mr. Stromeyer admits 
that cast iron is not quite rigid, and that prevents 
catastrophes; while mild steel, being much less 
rigid, no accidents occur from water hammer when 
steam pipes are made of it. It is enough, perhaps, 
to point out here that both Mr. Stromeyer and Drs. 
Hopkinson and Ritter, whom he quotes, deal with 
conditions which have no existence in nature. All 
their calculations require modification, in the sense 
that, as we have said, the “force of a blow” is a 
thing which cannot be expressed in any general 
terms. Thus the force of the blow of a hammer 
on the head of a nail depends on the resistance 
offered by the wood into which the nail is being 
driven. Mr. Stromeyer admits this, and writes, 
“ Considerable reductions in these estimated pres- 
sures have undoubtedly to be made on account of 
the elasticity of the material of steam pipes, but even 
then the pressures will be very intense.”’ 


Admitting that water can give a blow which will 
burst steam stop valve casings, the question 
remains—How is the mass of water put in motion ? 
On this point Mr. Stromeyer has nothing new to 
say. Water lying in the bottom of a steam pipe is 
caught up and projected. In order to account for 
the existence of a rush of steam the aid of a 
vacuum has to be invoked. The argument runs 
thus :—There is a rush of steam in a pipe toward 
the closed end of it. No rush could take place 
unless there was a vacuum. Therefore there must 
be a vacuum. We confess that we hold that this 
theory is not one fit for general application. 
Water hammer takes place under conditions 
which render the action of a vacuum to the 
last degree improbable. We quote the following 
typical case from Mr. Stromeyer’s 1907 report: 
“A few years ago a very long steam pipe, lying at 
a slant of about 1 in 20, was being slowly drained 
by means of a cock at its lower end, steam being 
introduced at its top end. The pipe was several 
hundred feet long, and suddenly burst near its 
middle, presumably near a point to which the water- 
level had been lowered. The action was probably 
as follows:—The pipe, a 6in. one, being slightly 
inclined, there would be a water surface of about 
10ft. long, or longer if locally the pipe was nearly 
level; the top surface would be hot water, but as 
the water level was being lowered, cold water would 
in a way adhere to the walls of the pipe and come 
to the surface. Here it would cause condensation 
of the steam and create the turmoil explained above, 
which would result in water hammer blows.” Now, 
here it is evident that as the water was being 
slowly drawn off, it is to the last degree improbable 
that any large chilling surface was suddenly exposed 
to the steam. On the contrary, condensation would 
have gone on quietly, the pipe being gradually 
warmed up. But this is not all. If a body of 
water had been picked up it would have been 
flung forward against, say, a stop valve. But 
no action of this kind took place. The water 
lay at the lower end of a “ very long pipe,”’ which 
burst apparently more than a hundred feet away 
from the water. The steam came in, be it remem- 
bered, at the end furthest from the water. If this 
smash was due to water hammer then nothing 
more inexplicable has been recorded. Again, Mr. 
Stromeyer mentions a case in which the exhausts 
of a number of engines could either be delivered 
into the air or into a great main 3ft. in diameter 
leading to a condenser. In this main was a bend. 
Repeated water hammer occurred at this bend, and 
ruptures resulted. The hammering took place 
whenever the exhaust of any of the engines was 
changed from being delivered into a long overhead 
pipe to being delivered into the condenser main. 
Mr. Stromeyer admits that while it is possible to 
assume that waves were produced from water 





brought in with the exhaust, there is nothing 
to explain why these waves should have been go 
large as to fill a 3ft. main, nor why a wave should 
have been arrested near the bend instead of being 
driven into the condenser. Again, it is well known 
that pipes rupture circumferentially. Cases of this 
kind are not covered by Mr. Stromeyer’s theory. 
He skims over this fragile ground with the 
remark :—“ It is not evident why this form of rup- 
ture should occur unless the water-hammer blow 
was too weak to cause the ordinary longitudinal 
rupture, but assisted any local bending strain to do 
what neither power could do alone.” Just what 
this means we have failed to satisty ourselves. 

It appears to us that, after all, Mr. Stromeyer 
has, unfortunately, left the whole matter just where 
it was. Apparently some cases of water hammer 
are brought about as explained by his ingenious 
hypotheses; others are not. One of the difficulties 
is that if the facts were precisely as he supposes, 
smashes would be of daily occurrence. As it is, 
they are exceedingly rare—by comparison. That is 
to say, there are thousands of steam pipes and 
stop valves, and the latter are opened and closed 
hundreds of thousands of times in the course of a 
year without causing any accident or catastrophe 
whatever. If Mr. Stromeyer could but see it, the 
sweeping nature of his theory, and its entire com- 
pleteness, renders its soundness problematical. 
There is such a thing as proving too much. 


The Wreck of the Irada. 


THE wreck of the steamship Irada, which ran on 
the rocks off Mizen Head in the early hours of the 
22nd of December, once more calls attention to the 
necessity of increasing the efficiency of coast signal- 
ling in time of fog. The Irada was a cargo boat of 
over 8000 tons, carrying a cargo of cotton, which is 
said to be valued at a quarter of a. million sterling, 
and she went ashore during thick fog. She became 
a total wreck, and six lives were lost. It is the irony 
of fate that the first assistance to the shipwrecked 
crew was afforded by the constructive staff engaged 
in erecting the new fog-signal station at Mizen Head. 
The history of this fog signal is of interest as illus- 
trating the curious and anomalous system of control 
now exercised by the general lighthouse authorities. 
For over ten years the erection of a powerful light 
and a fog signal on Mizen Head, which is situated 
on the south-west coast of Ireland between the 
Bull Rock and the Fastnet Light, has been urged by 
several of the most influential of the Shipowners’ 
and Shipmasters’ Associations, including the Mer- 
cantile Marine Association, the Liverpool Ship- 
owners’ Association, and the Federation of Shipping 
Societies. The Commissioners of Irish Lights have 
always opposed the proposal, holding the view that 
a light and fog signal at this point is unnecessary, 
and, so far as we are aware, they hold this opinion 
still, or atany rate did so until quite recently. The 
Trinity House originally supported the Irish Com- 
missioners, although the Advisory Committee on 
Lighthouses urged the Board of Trade to move in 
the matter of providing a fog signal in 1901. The 
whole of the shipowners’ and shipmasters’ repre- 
sentatives, who were heard in evidence before the 
late Royal Commission on Lighthouse Administra- 
tion urged the construction of a lighthouse and fog- 
signal station at Mizen Head. Captain Boxer, R.N., 
the late inspector of Irish lighthouses, was em- 
phatic in his opinion that both a light and fog 
signal should be provided, and stated that more 
wrecks had occurred in his time at the Head 
than at any other place in his knowledge. In 
course of time the Trinity House gave way and 
approved the proposal of the Advisory Com- 


mittee. The Irish Light Commissioners strenu- 
ously opposed the erection of a fog. signal 
without a light, but the -Board of Trade 


would only sanction the former. The erection of 
the fog signal—a cotton powder explosive—was 
approved in 1906, and the work was put in hand that 
year, but it has not yet been completed. Had the 
fog signals been in operation now, more than two 
years after sanction for its construction was 
obtained, there is every probability that the wreck 
of the Irada would never have occurred. It is 
lamentable to think that the result of. eight years 
haggling over the question has resulted in the loss 
of a fine vessel and cargo, the combined value of 
which is probably not far short of £350,000,to say 
nothing of six lives. 

There is no more striking example of the un- 
satisfactory system of control now exercised by the 
lighting authovities than this of the Mizen Head 
fog signal. The Irish Lights Commission, before 
they can carry out any new work or alter existing 
signals, must obtain the approval of the Trinity 
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House; the Trinity House must then recommend 
the proposal to the Board of Trade, and the Board 
of2 Trade refers it for opinion to the Advisory 
Committee of Shipowners, who have no statutory 
authority and can only’ express. opinions. 
Independent associations of shipowners and 
shipmasters are constantly bombarding one or 
more or all of the four bodies we have mentioned 
with demands, and agreement has been impossible 
in this case as in uthers. As a result, the Board of 
Trade, after years of discussion, decides that half 
a loaf is better than no bread, and orders a fog 
signal to be erected but no light; the administra- 
tive authority immediately concerned—the Irish 
Lights Commission — strongly protesting against 
the order. An explosive fog signal is an instru- 
ment which can be constructed and erected in a 
few weeks, or at the most months, and the only 
accommodation required is a dwelling for the 
keepers and a magazine. In the case of Mizen 
Head it was necessary to span a chasm between 
the mainland and the site of the signal, but a wire 
rope bridge could have been constructed as a 
temporary provision in a few weeks. In view of 
these facts, it is difficult to understand why the 
work should be still incomplete, although its con- 
struction was actually put in hand in 1906. 
In po other country of first-class importance 
is the administration of lighthouse affairs in 
such an anomalous and complicated state as in 
the United Kingdom. The Royal Commission, 
whose report was issued a year ago, proposed some 
simplification of the present system of control, but 
up to the present nothing has been done, so far as 
we are aware, to carry their recommendations into 
effect. 


The Railway Outlook for 1909. 


Ir is fair to assume that very stirring times are 
in store for British railways during the coming 
year. By this we do not refer to the excitement 
that comes from an excess of traffic. We would 
that we had grounds for looking for lively times 
through that cause, but, maybe, even that may 
happen. What is in our mind is the prospect of 
railway companies having their relations to the 
State, to the public, and to themselves, changed. 
On November 26th Sir H. Kearley informed the 
member for Stockport that early in the session the 
President of the Board of Trade would make a 
statement as to railway agreements—the exact law 
as to which was stated in these columns on Decem- 
ber 18th, We shall then know whether Mr. Winston 
Churchill shares the views of his predecessor at the 
Board of Trade and of the Prime Minister as to 
the waste caused by competition, or whether 
these views are to be sacrificed in order to keep 
peace with the Labour Party, which fears that 
happier relations between the companies would lead 
to reduction of the staff. On this statement will to a 
great measure depend the fate of the Bills sanctioning 
the Great Northern, Great Central, and Great 
Eastern agreement, and that of the Welsh com- 
panies. Perhaps at the same time something may 
be said as to the informal conference between rail- 
way Officials and representatives of the traders that 
Mr. Lloyd George called together after his eyes had 
been opened during the railway dispute as to the 
disadvantages and burdens the companies had 
needlessly to labour under. Lord Brassey is a 
member of this conference, and in a speech a month 
ago he suggested that these agreements might be 
sanctioned, but must be controlled by a body of 
very able business men. Are we not right, then, in 
assuming that railways have stirring times in store 
for them? The Viceregal Commission on Irish 
Railways concludesitssittingsattheend ofthis month, 
and we way, therefore, expect its report during 
the coming session. We cannot forecast what the 
recommendations will be, but nationalisation will 
certainly not be one. Possibly there may be “ dis- 
tricting,” but as the companies have given an ex- 
cellent and unexpectedly good account of them- 
selves it is quite possible no changes will be sug- 
gested at all. The Departmental Committee on 
railway accounts continues to sit, but we are 
inclined to believe that nothing startling will come 
of their labours. A recommendation as to an 
adoption of ton-mileage is, we think, improbable. 
The conciliation boards of the companies are 
making good progress, and considering that the 
men’s representatives are nearly all controlled by 
the Amalgamated Society of Railway Servants, the 
companies’ representatives are holding their own 
well. The differences between the London and 
North-Western Company and its servants went 
before Sir Edward Fry, as arbitrator, last month, 
and the Midland central board have agreed to 
submit their differences to an arbitrator. Let us 





hope that in this, and in all the questions that will 
arise during the coming year, all parties may agree 
to assist each other, for with increasing burdens and 
liabilities, and with almost unprecedented decreases 
in traffic, railway companies have been very hard 
hit of late. 


Revocation of a Patent. 


THE second application for the revocation of an 
unworked British patent is even more illuminating 
than the first, for it throws light on an aspect of 
the new law which has received comparatively 
little attention. The patentees are dealers in a 
high-speed lock-stitch sewing machine, which is 
made almost wholly in America, but to which cer- 
tain parts are added when it arrives in the United 
Kingdom. The application—this is the point to 
notice—was made in favour of a German firm which 
is prepared to manufacture similar machines and sell 
them in competition with the American productions. 
There are no German patents. The defence was 
that the manufacture of certain parts within the 
United Kingdom was adequate working, and that 
the machines could not be made wholly here 
because the skill and the tools were both lacking. 
Very properly the Comptroller would admit neither 
contention, and with regard to the latter he 
remarked if he were to accept opinions of this kind 
as a satisfactory reason for failing to manufacture 
in this country, he doubted whether any American 
patent for machinery of precision could be revoked 
on the application of a German applicant, or any 
German patent for similar machinery on the appli- 
cation of an American applicant, although, as a 
matter of fact, the machinery might in both cases 
very well be manufactured in any one of the three 
countries, if the patentee were not in possession of 
the monopoly of manufacture. The patent, which 
had only two more years to run, was revoked forth- 
with, subject, of course, to an appeal to the Court. 
This decision, besides having the effect of destroy- 
ing a monopoly granted by the United Kingdom to 
her own disadvantage, shows also that the fond 
hopes of some folks that the Comptroller would 
look leniently upon patented inventions of which 
some part was manufactured in this country are 
doomed to be disappointed. 
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Refrigeration: An Elementary Text-book. By J. Wemyss 
Anderson. Pp. ix. and 242. Illustrated, Longmans, 
Green, and Co. 

The author has endeavoured to cover the whole ground 

in an elementary manner from first principles to a de- 

tailed discussion of the construction of the walls of 

refrigerating chambers, and has certainly compressed a 

large amount of information into the space. 

In the elementary physical portion, as throughout 
the book, the C.G.S. units are only used occasionally, 
although the necessary data are always given to allow of 
a ready conversion, which leads us to remark that, in view 
of the rapidly increasing international character of the 
refrigerating industry an early agreement on a universal 
system of units, is of extreme importance. 

There are one or two small inaccuracies in the physical 
part, such as the statement that the absolute value of the 
freezing point of water is 273.7 Cent. and 492.6 Fah., 
whereas it is 273.1 Cent.and 491.6 Fah., with a probable 
error of not more than 0.1 deg. Cent. As the absolute 
temperature enters into calculations of the coefficient of 
performance, it is well not to introduce an error where it 
can be avoided. The definition of the calorie is also very 
lax, as it leaves a possible inaccuracy of quite one per 
cent. It is now generally admitted that the calorie can 
only be properly defined in one of two ways—either from 
the primary unit of heat with a definite value of Joules’ 
equivalent, usually 4°2 x 10’, or by making the small 
calorie one-hundredth part of the beat required to raise 
one gramme of water from zero to 100 deg. Cent., a per- 
fectly definite and reproducible unit independent of any 
individual measurements. 

However, these are only small inaccuracies in an 
excellent review of elementary heat. A feature of this 
part is a series of questions and answers which should be 
helpful to those whose knowledge is elementary or rusty. 
The application of Carnot’s and Rankine’s cycles are 
very eae explained, as well as the action of the regu- 
lating valve. 

Cold air and absorption machines are considered as to 
cycle of operations and general principles. Vapour 
compression machines are treated in more detail, so that 
the actual working can be followed, and the use of the 
principal parts be understood, diagrams of actual 
ammonia and carbon dioxide machines being given. 

The remaining half of the book is devoted to the uses 
of refrigeration, and commences with an account of the 
main properties of water, of brine, and of air, both 
gaseous and liquid. 

It must be noted, however, that the author’s conclu- 
sions about the use of liquid air must be accepted with 
some caution in the light of recent applications. The 
real question is clearly one of price, quite apart from any 
special advantages which liquid air may have over other 
refrigerating agents, and does not depend upon the plane 
of cold unless the agents are circulated only and not 





evaporated. A circulation process with liquid air would 
certainly be complicated and probably inefficient. There 
are various methods used for making ice on an industrial 
scale, and the principal of these are considered with 
data as to output and cost of manufacture. There 
seems to be no reason why natural ice should not be 
superseded by artificial where there is any demand. 
Ice-making plants are also treated in connection. with 
marine refrigeration, which is now an extremely important 
section of refrigerating work. Not only are the principal 
modes of obtaining cold on land or sea described, but 
also the means by which heat is excluded. In this part 
the best available values for the insulating power of the 
more generally used insulators are given relatively to 
air, and their practical value deduced from this and the 
other properties of the material. In the mode of esti- 
mating the relative advantages of various materials and 
air which the author uses, there appears to be some 
doubt as to the strictness of his argument. It is not 
sufficient if the thermal capacity of the wall is to be con- 
sidered as a criterion of insulating power to omit the 
heat required to raise the temperature of the enclosed 
air. If this is taken into account the order of insulators 
will not change, but there will be a much smaller differ- 
ence between them, and hence questions of cost and of 
weight may counterbalance the advantage gained from 
better insulating power. 

However, these are matters more for the expert engi- 
neer than for the student and practical man, for whom 
the book is principally intended, but they will be worth 
consideration in later editions. The book is well 
indexed and very well illustrated. The author has 
pointed out that a slip occurs in a table on page 20, 
which should read :— 

Gases. Specific heat. 
Constant pressure. 
K, 


Specific heat. 
Constant volume. 
K,. 





SHORT NOTICES. 


The Power Handbooks. Hubert E. Collins. London: 
The Hill Publishing Company, Limited, 6, Bouverie-street, 
E.C, Price 4s. 6d. each net.—A series of five books on 
various subjects pertaining to the practical side of the 
engineering profession, and appealing more particularly to 
engineers in charge of steam plants have reached us. Each 
book has been compiled by Mr. H. E. Collins, and the bulk 
of the information has been taken from our American con- 
temporary Power. ‘‘ Knocks and Kinks’’ is the title of 
one of these little books, and it deals with causes, detection 
and cure for many of the common troubles of the engine- 
man. Another book deals with pumps and their troubles 
and remedies. A third is devoted to shaft governors of the 
centrifugal and inertia types, and gives simple methods for 
the adjustment of all classes of shaft governors. ‘‘ Erecting 
Work ’’ is the title of another book of the series. This gives 
some information concerning the lifting, shifting and the 
general erection of heavy machinery, and should prove useful 
to those who have not had experience of this kind. Lastly, 
there is a book on pipes and piping, which gives general 
rules for the design of high and low-pressure steam piping in 
power plants. 

Railroad Construction. Theory and Practice. By W. 
L. Webb. Fourth edition, revised and enlarged. (First 
thousand.) London: Chapman and Hall, Limited,. 
Henrietta-street, W.C. Price 21s. net.—In the fourth 
edition of this book an extensive revision has been made in 
the chapter on earthwork. A new table giving the volume of 
level sections has been added to the book, with a description 
of the method of utilising the table for preliminary and 
approximate earthwork calculations. A demonstration, with 
a table, for determining the economics of sleepers has also 
been added. This table gives the annual charge against a 
sleeper based on the original cost and assumed life of the 
sleeper. Additions have also been made to Table IV., whch 
facilitates the solution of problems in transition curves. The 
chapters on economics have been revised to make them con- 
form to more recent estimates of cost of operation, and many 
other alterations and additions have been made in various 
parts of the book. 

Theodolite Surveying and Levelling. By James Park. 
London: Chas. Griffin and Co., Limited, Exeter-street, 
Strand. Price 6s. net.—This book gives an elementary 
course of instruction in theodolite surveying for engineering 
and mining students, and for candidates preparing themselves 
for examination as licensed land surveyors in the United 
Kingdom and in’ the Colonies. Most of the problems are 
illustrated by worked-out examples drawn from actual field 
experience. There are fourteen chapters, dealing with the 
theodolite, chains and steel bands, obstacles to alignment, 
meridians and bearings, the theodolite traverse, co-ordinates 
of a station, calculation of omitted or connecting line in a 
traverse, calculation of areas, the sub-division of land, tri- 
angulation, the determination of true meridian, latitude and 
time, levelling, railway curves, and mine surveying. 


Practical Sheet and Plate Metal Work. By E. A. Atkins. 
London: Whittaker and Co., 2, White Hart-street, Pater- 
noster-square, E.C. Price 6s. net.—The object of this book 
is to supply information which will enable the mechanic to 
become a more expert craftsman, and, at the same time, to 
learn the art of cutting up metal economically. The book is 
also intended to serve as a reference volume for works 
managers and draughtsmen. A feature of the book worthy 
of mention is that the patterns are shown set out as they 
would be in the workshop, and hints are givea as to the 
allowances for joints, wiring and notches, bending up, use of 
tools, and so forth. The book, which is the outcome of a 
series of articles written by the author in the English 
Mechanic, deals with the subject in a thorough manner, and 
should prove useful to those for whom it is intended. 


Dictionary Autotechnic. Compiled in Four Languages by 
R. Schmidt. London: David Nutt, 57-59, Long-acre, W.C. 
Price 3s. net.—This is a small dictionary, quite suitable for 
the pocket. It has been compiled in four languages— 
English, French, German, and Italian—and is intended for 
the use of motorists travelling abroad. jt is simply a 
technical dictionary, dealing only with mechanical terms, 
and all known names of the various parts which are used for 
the different motor car, motor cycle, and motor boat parts 
have been recorded. 
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SOUTH YORKSHIRE COAL IN 1908. 


ANOTHER eventful year has been added to the history of 
the South Yorkshire coal trade, a period which is likely to 
have a far reaching effect on the output and the prices of all 
kinds of fuel. In all probability no such striking develop- 
ments have occurred in any portion of the English coalfields 
during the last quarter of a century, and nowhere have such 
costly colliery undertakings been launched as in the Rother- 
ham and Doncaster coalfields south of the river Don. The 
New Brodsworth Main Colliery, where coal was reached in the 
last quarter of 1907, has undergone remarkable development 
during the year, and has played an important part in the 
markets during the last month of 1908, taking one of the 
largest orders of the year for the Hull Ocean Cutter Company 
at a reduction of fully 1s. per ton on quoted rates. The col- | 
liery is laid out to produce fully 4000 tons per working day. 
The Hickleton Main Colliery has teen greatly developed 
during the year, over 4000 tons were raised per working day 
in the closing months of the year. Coal was won in April at 
the Bentley Colliery, after three years of difficult sinking, at 
a depth oi 624 yards against 595 at Brodsworth. The area of 
the coalfield is about 6000 acres, and a plant capable of rais- 
ing 4000 to 5000 tons per day has been put down. The col- 
liery, which has good 1ailway accommodation, is likely to 
have this augmented. The North-Eastern Railway is pro- 
moting an Omnibus Bill for access to the Bentley and Brods- 
worth Collieries. Powers are sought by the company to run 
trains direct and to fix its own rates. The year has been a 
busy one in connection with the sinkings at the New Maltby 
Colliery, where an area of about 10,000 acres has been secured | 
‘by the Sheepsbridge Coal and Iron Company. The sinkings 
have gone on rapidly, as much as twenty yards per week 
having been won. Coal is expected to be reached at a depth 
of 800 to 850 yards, and at the close of October one shaft had 
reached a depth of about 250 yards. A plant is being put 
down to taise about 5000 tons per day, and, in addition to 
other facilities, the colliery has access to the Midland, Great 
Northern, “North-Eastern, Lancashire and Yorkshire, and 
Great Central Railways, by sidings with the South Yorkshire 
Joint Railways. The owners, as is well known, are largely 
engaged in making and producing iron and coal, and it is 
stated that, including their share in Newstead and Dinnington, | 
they produce about one and three-quarters million tons: per | 
annum. In a few years in all probability the output will 
reach two million tons or more. The Staveley Coal and Iron | 
Company is another Derbyshire firm which has invaded the | 
South Yorkshire coalfield. In addition to owning the Brods- | 

* worth Colliery, it has secured a large coal track near Don- | 
caster, and is about to sink a large colliery at Edlington. The 
mineral] rights, it is said, extend over 6000 to 10,000 acres of 
workable coal. This, it is claimed, will place the company in 
possession of the largest coalfield in Yorkshire, and, in addi- 
tion to that, the company, it is stated, has sufficient coal in 
Derbyshire to last for another 100 years. Earl Fitzwilliam, 
the owner of Wentworth Woodhouse, near Rotherham, is fol- 











discovered at a depth of 700 to 800 yards. In order to extend 
his estate, he has during the year entered into a lease with 
the Doncaster Corporation for about 2000 acres of coal under 
the racecourse, at an annual rent charge of £25 per foot per 
acre. It is understood that a large colliery will ba sunk 
capable of producing about 4000 tons a day when the under- 
taking is in full swing. To the north of Doncaster the new 
Bulcroft Colliery is engaged in sinking operations at Carcroft, 
and it is understood that a new colliery is about to be sunk 
between Askern and Norton. Another invasion of a remote 
part of the new coalfield is promised, the Bolsover Colliery 
Company having, it is stated, secured 5000 acres of minerals 
on the estate of Lord Saville, who owns the well-known 
Rufford estate. The minerals adjoin the company’s Mans- 
field Colliery royalty, and shafts are projected to be sunk 
about six miles south-west of Rufford Abbey. In addition 
to the new and projected collieries, successful borings 
have been made at Thorne, about nine miles eastward 
of Doncaster, where the well-known Barnsley seam was tapped 
on Good Friday at a depth of close upon a thousand yards. 
The minerals have been acquired by Messrs. Pease and Part- 
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showed that the coal measures are nearer the surface than‘at 
Thorne, and there is every evidence that the Barnsley seam 
underlies the estate. A search for coal by boring is about to 
be made near Selby, on the estate of Lord Londesborough, and 
it is stated that the Corporation of Leeds, which own the ad 
joining estate, has been invited to join in the scheme. These 
large undertakings have not been lost sight of by the various 
railway companies which, during the past few years, have 
made the district of the new coalfield one network of lines, 
many constructed at great cost. So complete are some of the 
schemes. that direct access is or will be afforded between the 
new collieries and the ports of Hull and Grimsby, the great 
seabound shipping depéts. Facilities are also afforded for 
reaching London and the South, as well as the Eastern 
Counties, the great outlets for the well-known Barnsley bed 
house coal. 


70-TON ELECTRIC TRAVERSER. 


THERE has recently been constructed at the works of 
8. H. Heywood and Company, Limited, ‘Reddish, near 


























ARRANGEMENT OF MOTOR AND GEARING ON TRAVERSER 


lowing in the footsteps of his grandfather, and is likely to | ners, and important developments are expected shortly. A | Manchester, a powerful electrically operated trayerser for a 


become a prominent coalowner in the Doncaster district 
During the month of February last year, coal was won at | 
Elsecar, near Barnsley, on his estate, where the Parkgate | 
seam was struck at a depth of 350 yards. 

During the year boring operations have also been going on | 
at Cantley, near Doncaster, on this estate, and coal has been 


project is on foot for putting down a colliery at Barmby Dun, 
@ well-known fishing resort between Doncaster and Keadby. 


| locomotive works abroad. 


It is shown in the accompanying 


engravings. The traverser is of steel throughout, and is 








Borings in search of coal have been going on during the year | designed as shallow as possible consistent with rigidity. The 
at Portington, near Howden, on the Hull and Barnsley Rail- | gauge of the rails is 5ft,, and the main structure is built up 
way. The borings are in charge of a syndicate which, in the of six under. carriages which carry the bearings for the runner 
last quarter of the year, reported that the strata gone through | axles. Across the top of these carriages are two substantial 
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girders built up of channels for carrying the rails. The plat- 


form is entirely made up of chequered steel plates, and is | 


contains the torpedo armament and accessories; the next 
section is occupied by the crew and storeroom for electrical 


surrounded with a double hand rail, except at the ends, | batteries, and contains also a galley, with electrical cooking 


which have to be left open. All the runners are of cast steel | range, and lavatory accommodation. 
with heavy cast iron bearings bushed with phosphor bronze. | last tanks are situated amidships, and just below the 


The inner bal- 











SIDE VIEW OF TRAVERSER 


The traverser is operated by means of a 20 horse-power 
Westinghouse motor running at 600 revolutions per minute. | 
This motor serves to drive both the traversing gear and a 
capstan by means of spur gearing. There are three speed 
reductions in each instance, two of which are common to 
both,°andéa claw clutch operates the third motion,; putting 


conning tower is placed the steering gear for the two pairs of 
diving rudders. The engine-room contains internal com- 
bustion macbinery and electric motors, whilst the last 
water-tight compartment aft is reserved for another battery 
of accumulators. 

The outside hull does not differ much in shape from that 

















Fig. 1—-SUBMARINE FOR THE 


either the traversing gear or capstan in mesh. All the gear 
wheels are of steel, machine cut, and the travelling and haul- 
ing speeds are identical, namely, 150ft. per minute with the 
full load of 70 tons. A band brake provided on the second 
motion shaft is operated by a foot lever fixed at the right- 
hand side of the controller. A steel tramway pole with two 
collectors serves for taking the current from overhead wires. 
The switchboard has double-pole switch, fuses, and circuit- 
breaker, the latter being fitted to prevent the motor from 
being overloaded. The whole of the wiring is carried in steel 
tubes, and the gearing is enclosed. The machine has been 
tested with a distributed load of 110 tons. It measures 
32ft. 10in. by 19ft. din. 








SUBMARINES FOR THE AUSTRO-HUNGARIAN 
NAVY. 


AFTER the result: obtained during the trials of the Russian 
flotilla of submarines of the Karp class, and a series of in- 
teresting experiments performed by the diving boat U 1, the 
Germania type of submarine has gradually developed into 
what it was originally intended to be, an offensive weapon of 
under-water warfare. The effort to attain sea-going quali- 
ties is especially evident in the two Austrian submarines built 
by Herr Krupp, of Kiel, one of which has just completed her 
trials and will soon leave Kiel for Pola, Austria. The two boats 
are to be named U3 and U4. They have an under-water 
displacement of 300 tons, and asurface displacement of about 


235 tons. Their leading dimensions are :— 
Extreme length 142ft. 
Br.adth . léft. 4in 
Draught, surface 9ft. 8in. 


The following figures show the time of construction of the 
first boat at different stages :— 


Laying of inside hull Jan. 10th, 1908 
Launch '..‘.. .. Aug. 20th. ,, 
Surtace trials .. .. Uct. 19th, ,, 
Submerged trials .. Nov. l4th, ,, 
Ajltrialsended Nov. 2th, ,, 


The system of construction is in principle the same as that | 
adopted in the Germania boats built for Russia, and illus- 
trated in THE ENGINEER of April 17th, 1908. The vessels 
have a double hull, the inside hull being a cigar-shaped 
water-tight body whose structural strength is calculated to | 
resist the hydraulic pressure corresponding to a depth of | 
165ft. ‘This inner hull is shown in Fig. 2, and a view of 
the first of these two boats, taken shortly after launching, | 
is given in Fig. 1. The water-tight hull is formed of 


nine circular welded sections, three of which, amidships, | of the ship, and can accommodate the crew when the boat is | proper relation may be restored 


AUSTRO-HUNGARIAN NAVY 


of an ordinary torpedo boat, and is so designed in order to 
give the boat good sea-going qualities; a cross-section of a 
Germania boat was published in this paper April 17th, 1908. 
A weather deck extends almost throughout the whole length 
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Fig. 2-INNER HULL OF 





The conning tower, situated amidships, is framed of strong 
nickel-steel plates capable of resisting the attack of small guns. 
It is fitted with two periscopes, and all the appliances necessary 
to control the ship in action. The only opening which gives 
access to the vessel is placed immediately above the conning 
tower. Communication between the conning turret and 
the steering gear below is effected by means of voice pipes. 
Aft of the conning tower is a conning platform for surface 
| navigation. The tower is enclosed in astructure, designed on 
| ship-shaped lines, intended to diminish the resistance met 
| when travelling under water. 

These two submersibles, which have been built for the 
Austro-Hungarian navy, are propelled by two twe-cycle 
heavy oil engines, aggregating 600 horse-power, for surface 
navigation. Two electric motors, designed to develop 
320 horse-power, are used for propulsion when the boat is 
submerged. The motors operate two reversible screws. 

The engine-room outfit of the new submarines comprises 
| two main and one auxiliary motor-driven bilge pumps, two 
| hand-worked bilge pumps for exhausting bi!ge and ballast 
| water, air compressors and all accessories. 

A particular feature of German submarine naval policy is 
the provision made for salving appliances. These, in a way, 
| have preceded the construction of submarine craft. This 
| feature is also emphasised in these boats. They carry a safety 
keel weighing five tons, which can be detached by working a 
very simple gear, simply by the movement of a handle. 
| By emptying the ballast tanks the boat can be floated in 
1} minutes. Several appliances have been fitted to purify 
| vitiated air, and thus prolong the stay under water, so that 
| the liability to accident is greatly minimised. Air 
| connections are fitted on the outside plating which, 
under certain conditions, would allow communication 
to be made with the atmosphere. A buoy carried on deck can 
be unfastened from the inside of the hull, in order that a 
telephonic connection can be established with a rescuing 
crew. Each boat is fitted with two 18in. Whitehead torpedo 
tubes, and carries a supply of three torpedoes. The surface 
speed at trials was 12 knots, but it is anticipated that it 
will be surpassed in deep water trial; the submerged speed 
is 8.6 knots. At an economic speed of 10 knots the radius of 
action is given as 1200 miles above water, and 60 miles sub- 
merged, the speed in the latter case b2ing 6 knots. The first 
boat, which has recently undergone her trials in the Ecker- 
foerde Bay, was first of all submerged to the greatest intended 
depth—75ft.—in order to test water-tightness, and remained 
two hours under water with twenty-five hands on board. 
After the trial the boat was floated in 14min. by exhausting 
ballast water. 

The performance of this type of ship is responsible in a large 
measure for the increasing favour with which the sea-going 
submersible torpedo boat is held in Germany. 











In a paper on “Railway Maintenance of Way,” read 
by Mr. E. E. R. Tratman, of Chicago, at the annual meeting of the 
American Roadmasters and Maintenance of Way Association, the 
authorstates :—A bout twenty or twenty-five years ago the expenses 
for maintenance and renewal of track and structures averaged about 
25 per cent. of the operating expenses, but the percentage was 
diminishing. This reduction was due largely to the longer life of 
steel rails as compared with iron rails. It was not only in the 
lower cost of rail renewals, but also in such other related work, as 
the spike killing of sleepers and the general disturbance of the track 
which increases when rail and tie renewalsare frequent. It seemed 
at that time that the maintenance expense would be further 
reduced, as the steel rail tracks, when once put in good condition, 
would require less work than theiron rail tracks. The introduction 
of heavier engines and cars, and especially the engines, has put a 
new face on the matter. Even with good steel rails it is sometimes 
a difficult matter to maintain the track in reasonably good and safe 
condition underthe influences of the tremendous weight which it 
is required to carry. The only remedy is to use heavier rails of 
better quality, with improved joints and fastenings, better sleeper 
supports, and a heavier bed of first-class ballast. In this way the 
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LOCOMOTIVE STEAM GANTRY CRANES. 


TWO locomotive steam gantry cranes have recently been 


constructed by John H. Wilson and Co., Limited, for a coal- | 


ing station at Loanda, West Africa, of the Empreza Nacional 
de Navegacao. 


at 50ft. radius, and are mounted on a steel gantry, with a 
One of them is 


clear opening 16ft. high and 26ft. wide. 
shown in the accompanying 
illustration. The gantry is 
carried on four equalising 
bogies, so as to distribute the 
weight equally over eight 
wheels. Each crane is fitted 
with a single chain coal grab 
of 60 cubic feet capacity. The 
jib has a minimum radius of 
35ft. and a maximum radius 
of 50ft., and at this radius the 
height from the rails to the 
centre of the jib head pulley is 
50ft. The crane is worked by 
steam, and can lift and lower, 
revolve, adjust its jib, and 
travel. The gauge of the rails 
on which it runs is 28ft. 44in. 
Each crane is furnished with 
a multitubular boiler, 9ft. 
high and 4ft. in diameter, 
which has been const1ucted for 
a working pressure of 100 lb. 
on the square inch. The en- 
gines have double cylinders, 
8in. diameter by 12in. stroke. 
The speed of lifting with full 
load is 200ft. per minute; the 
crane can make two complete 
revolutions in a minute, and 
can travel at 80ft. per minute. 
The lifting gear is arranged 
with single purchase, and a 
foot brake is provided to give 
command over the load. The 
barrel holds sufficient chain, 
Zin. diameter, to give a total 
lift of 70ft. The revolving gear 
is actuated by double friction 
cones, controlled by a screw 
brake and worked by a hand 
wheel and screw, so that the 
crane can be revolved in either 
direction without reversing the 
engines. The roller path is 
arranged separately from the carriage. 
fitted over the crane body and boiler. 
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BLAST FURNACE CHARGE CALCULATOR. 





These cranes are capable of lifting three tons | 
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bar copper on the spot, or (6) shipping to the refiner. The 
composition of the ore or mixture of ores which goes to the 
blast furnace is given by the assayer in percentages, and it 
follows that from any given weight of ore charge, the amount 
of each constituent has to be determined from the assay 
percentages. Thus the function of the calculator is to 
determine in a mechanical way from these percentages :—(a) 
The amount of each constituent in any given weight of ore 
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COPPER SMELTING FURNACE CHARGE CALCULATOR 


A tropical roof is | charge; (b) the proportions in which the various components 


of the charge will neutralise or combine with one another ; 
(c) the excess or balance of refractory matter which has to be 
fluxed by the addition of the proper amount of kase or acid, 
as the case may be. For example, if there be an excess 
of Fe, after providing for the formation of the matte, this 


OUR attention has been drawn toa circular rule specially | will be oxidised to FeO, and will combine with a part of the 
designed by Mr. R. Marshall, M.I.Mech.E., of 5, Great | 8i02 to form a slag. So also the bases contained in the 
Winchester-street, E.C., for enabling the smelter of copper | gangue of the ore will combine in their respective proportions 


matte or copper to calculate the various quantities of fluxes 
for any given weight of charge. The blast furnace smelter 
has for object the production of a matte—a combination of 
copper and iron sub-sulphides—which shall be, from the 


with the SiOQ., and if there be an excess of the latter, 
additional base must be added to flux it. 
This brief statement is only intended to indicate the nature 





blast furnaceman will be able to make the necessary cal- 
culations. 

The opposite side of the instrument to that which wo 
illustrate is called the percentage calculator, it is really a 


circular slide rule. The side which we illustrate, the 
‘Charge Calculator,’’ is a circular disc upon which are 
described several graduated concentric circles. A sector is 
pivoted in the centre, and upon it are drawn arcs of circles 
corresponding with the concentric circles on the disc. In the 
divisions between these arcs are engraved the chemical 
formule of the various elements and compounds which most 
frequently occur in copper smelting. The ratio of the 
circular measure of a division in any one circle to that of a 
division in the outermost circle, is equal to the ratio of the 
molecular weights of the two bodies inscribed in the 
corresponding division of the pointer. It is thus possible, 
given the amount of material, to read straight off the quantity 
of, say, Cuin Cu.S; Fe in FeS or CaO in CaOCO,, and any 
other similar calculations. It follows, therefore that at one 
inspection it is seen whether there is sufficient sulphur and 
iron present in the ore to form the matte, as also what is the 
excess of these constituents in the charge. 

Before explaining how the calculations are made, we must 
briefly describe the circular slide rule side of the instrument 
called the ‘‘ percentage calculator.’’ This consists of two 
similar scales, one of which revolves on a centre, the othe: 
being relatively stationary. Both these scales are logarith 
mically divided, and the size is such that with a little 
practice readings correct to four figures should be obtained. 
This is a commendable feature because accuracy is particu- 
larly desirable in blast-furnace calculations. Outside the 
two scales just mentioned there is another concentric scal 
divided into one thousand parts. These divisions, com 
mencing from the zero common to all the three circles, ar 
the logarithms of the divisions or numbers on the inner 
circle, and this makes it easy to obtain the logarithm of any 
number. Multiplication, division and percentages can be 
readily worked out, and the powers or roots of any numbers 
can be ascertained. 

In order to make the use of the instrument clearer, we 
will take an example. Suppose it is required to determine 
the weight of any constituent there will be in a charge of 
say, 2570 kilos., the assay having shown that the percentag: 
of that constituent in the ore is 37.4. The percentage calcu- 
lator is first used. The revolving disc is turned until the 
number 37.4 on it is opposite the zero on the fixed scale. 
Then opposite 2570 on the fixed scale is read the number 961 
on the circular disc. By revolving the disc so that the vari 
ous numbers corresponding to the different percentages of the 
assay come opposite the zero mark on fixed scale, the weight 
of the different constituents can be read off. By referring to 
the other side of the instrument it can be determined if the 
correct quantities of acid and base necessary for fluxing 
are present, and if not, how much acid or base may be 
required. Supposing it is required to ascertain how much 
silica should be present to combine with 125 kilos. of 
magnesium oxide. The pointer is brought to the 125 mark 
on the outer circle, and opposite the arc marked ‘‘ SiO, for 
MgO.mono,’’ the reading 93.5 is obtained, and this is the 
quantity required for a mono-silicate. The combining 


weights adopted in the construction of the ‘‘ charge 
calculator ’’ are as follows :— 

Cu 63.6 Mg 24.36 

S... 32.06 Al 27.1 

Fe 55.9 Si.. 28.4 

Cu 40.1 0... 16.0 


The formule employed for silicates are :— 

For bases RO... 2 ROSiO, for mono-silicates. 
4 RO 3 SiO, for sesqui-silicates. 
2 R.Os 3 SiO, for mono-silicates. 
4 R,0;9 SiO, for sesqui-silicates. 


To form a bi-silicate, the same weight of base takes double 
the weight of acid that is required for a mono-silicate, or the 
same weight of acid takes half the weight of base. A 
sesqui-silicate can be considered to be composed of a 
mono-silicate and a bi-silicate thus :— 

Sesqui-silicate. Mono. Bi. 
For bases RO .. 4ROSSI0On =2ROSiIO. + 2(RO SiO.) 
For bases RoOs 4 Rez 9 BIO, = 2 ReO; 3 SiO, + 2 (RLOs 3 810.) 
Although descriptions of slide rules and other similar 
instruments must necessarily be somewhat involved, the 
actual calculations are quite easily and rapidly made. We 
are given to understand that a similar scale for use in lead 
smelting is now being prepared, and will shortly be issued. 


For bases R,O; 








LETTERS TO THE EDITOR. 
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THE ROLLING OF STEAMSHIPS,. 


Sir,—I regret that my feeble grasp of mathematics prevents me 
discussing Sir George Greenhill’s erudite article on the dynamics 
of the rolling of the Lusitania on its merits. Still there are some 
broad considerations which I venture to think might with 
advantage be touched upon. During many years of sea travelling 
either as engineer or passenger, I have always tried to account for 
the behaviour in a seaway of the ship in which I then was, but 
it is not an easy subject to handle. 

There is an objection to Sir George Greenhill’s diagram of a 
cross-section of the Lusitania which shows four boilers abreast 
practically filling the beam of the ship ; there are only three boilers 
abreast, right forward two. It is notorious that these two Cunard 
boats roll to an extent that was not anticipated. The statement 
of the special correspondent of the 7'mes on board the Mauretania 
on her first voyage is very explicit on this point, and, in fact, it is 
not contested. Sir George Greenhill deduces from his investiga- 
tion that if a deeper draught of water had been permissible there 
would have been less rolling. Very likely, but it was not per- 
missible ; indeed, the Cunard as gs made a liberal and incon- 
venient concession to the designer when they accepted the deep 
draught of 35ft. asa maximum. The owners’ ideal was an attrac- 
tive floating hotel, steady in all but the severest weather conditions. 
The designer had to approximate to this within the limits laid 
down, and admittedly he has failed to come anywhere near the 
idea]. Published descriptions of these ships characterised every- 
thing about them as scientific, so presumably an investigation 
something on the lines of Sir George Greenhill’s note was made as 
apreliminary. If the results were the same, then the ship was 
built with the full knowledge that she would be a heavy roller ; if 
they were not the same, then doubt is thrown on the utility of 
such investigations ; and if nosuch investigations were made, then, 
from the scientific point of view, the designer entered on his tusk 





of the work that can be performed with the calculator, and 
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without taking ordinary precautions. . ; 
There is nothing scientific about the form of the hull, Itis 
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built as a tramp is. built; the midship section is as near'y rect- 
angular as it is ible to make it short of actually turning the 
bilge on an angle iron, and then the ends are fined down until the 
ship can just carry herself complete with coals—cargo and stores 
are of little moment in this case—on the maximum draught 
allowed. The displ t is cr d as much as possible into 
the centre of the ship, and the ends for a long way from the 
extremities are little more than vertical walls with large and 
heavy copings—what an old sailor would call a long-heeled ship; and 
such craft always roll when they cangeta chance. The Lusitania, 
poised for the moment on two seas, with the bulk of the displace- 
ment between them, will bo heeled over by local wave action on the 
nearly vertical ends, whereas had the ship been fuller in form, or 
had the displacement been more equally distributed through the 
length of the ship by raising the floor, the wave effect would have 
tended to lift her bodily, not to careen her. Craft like the 
Caronia and Baltic with much fuller forms are also much steadier 
ships at sea. While tine enough for their speed—the Caronia 
unnecessarily fine—they have such a proportion of parallel middle 
body to ends as to render them amenable to treatment, with a good 
measure of success, by ordinary metacentric methods. But a craft 
with a form like acan buoy stuck between the big ends of two sharp 
wedges will roll and tumble about in a heavy sea, irrespective of all 
or any conditions, metacentric or otherwise, except the state of the 
weather. The old sailor has a prejudice against the flat-bottomed 
ship as a roller which surely has some justification ; speaking from 
recollections of the behaviour of several of the ships of the 
‘‘sixties,” with their considerable rise of floor, | am of opinion 
that they behaved in a seaway far better than a modern fiat- 
bottomed craft. Steadiness was a factor of such importance in 
the Lusitania—there was no question of cargo carrying—that one 
would have thought that special attention would have been given 
to the form of hull, instead of which the whole thing is as crude 
as making firebricks. Of course, she had to be fine for her 
high speed ; but she is a very large ship, and comparatively easy 
to drive, Compare her with fast ships of much smaller size. The 
Holyhead and Kingstown mail boats were designed for 234 knots, 
and exceeded it on trial without causing any suspicion as to the 
suitability of their forms. By Froude’s law of comparison an 
enlarged Ulster 763ft. long, 88ft. beam, and 30ft. 9in. draught, or 
3ft. longer than the Lusitania, the same beam, and about her 
draught on arrival, would be as suitable for 34 knots as the Ulster 
is for 23.5. This is an encrmous excess over the expected sea 
speed of the Lusitania, and would permit a correspondingly 
large increase in displacement and block coefficient. There 
is an increase of curve, but prudence would dictate 
that that increase should have been as large as_ possible, 
and so distributed as to secure the fine seaworthy qualities of the 
slower and fuller lined ships. Take another example. A ship 
measuring 600ft. by S6ft. by 33ft. draught would be double the 
linear dimensions of the Apollo class of cruisers, and as suitable for 
28 knots as that class is for 20. Imagine the scope a designer has 
for distinguishing himself with a margin of 150ft. in length to go 
upon, and three knots less speed asked. But there is no sign of 
any such consideration in the case of the two big Cunard boats, 
and nobody need be surprised at the result ; the ampleopportunity 
afforded to compromise with the tramp theory of ship Salen was 
totally neglected. 

Besides the form and fineness of hull there is a question of 
distribution of weight. Works on naval architecture insist on the 
desirability of bringing out the weights as conducive to steadiness 
inaseaway. That is tosay, use the weights carried, as far as 
— as a tight-rope walker uses a balancing pole. In the 
usitania the chief permanent weights, boilers and water, 
low-pressure and reversing turbines, and condensers, extend over 
a very large proportion of the length of the ship, far into the ends , 
and they are concentrated as near to the centre line of the ship as 
possible. That is to say, instead of utilising all this weight asa 
balancing pole to steady the ship, it is arranged as a pendulum to 
keep her swinging. Except for a small bunker right forward of 
the boilers, the coal is stowed along the sides of the ship, a heavy 
weight carried well out at the commencement of the voyage, large 
empty spaces at the end. The Caronia and the White Star boats 
of the Itic class have four boilers abreast, the weight well 
distributed across the ship, and they behave well in a rough sea. 
There was ample room for a similar arrangement in the Lusitania, 
but it was not adopted, probably for convenience in coaling, the 
effect on the ship's rolling being neglected. Now, Sir George 
Greenhill, as | have pointed out, shows four boilers abreast in his 
diagram—a curious thing, as he isapparently supplied with all neces- 
sary data for his analysis. This is not the actual arrangement, 
and it involves cross bunkers with a totally different distribution 
of weights, both at the beginning and end of the voyage, and 
he deduces that the ship must roll. Are we, then, to conclude 
that, as far as the best scientific investigation can show, the differ- 
ence between the distribution of weights of boilers and coal, is 
the actual, and in Sir George’s assumed case is absolutely imma- 
terial in its effect on the rolling of the ship ; and, further, that the 
general steadiness at sea of the Caronia and Baltic, with the four 
boilers abreast the cross bunker arrangement, is quite indepen- 
dent of that arrangement. This point is of such importance to 
— shipowners that an authoritative statement in popular 
anguage is eminently desirable. Whether the rolling of the ship 
is affected by form or by distribution of weight, there is nothing 
to show that either one or the other was considered in the 
design. Had she been designed by rule-of-thumb, that is, on 
experience only, both would have been considered. Can science 
do nothing more than prove that the ship must roll, without 
remedy! If so, science had better have spoken before the event. 
As it is, the result is a very crude and clumsy piece of work. 

One point more. Steadiness in these ships is of paramount 
importance, as it vitally affects the efficioncy of the screws, the 
wing screws in particular. When the ship is rolling these 
screws are describing large arcs of circles, and continually losing 
their stream, wasting their efforts in setting new ones in motion, 
only to lose them immediately, doing little to drive the ship. 
A screw moving through the water, driving a stream behind it, 
does not go through the water clean like an auger through a plank, 
its effect is diffused beyond the disc, in my opinion to a greater 
proportional extent in a large screw than in a small one, especially 
if the latter is deeply immersed. Consequently, the larger the 
screw the greater theextent to which it can be moved, temporarily, 
from its normal position in the water without losing its stream and 
having to start a fresh one, pending which there is no propulsive 
effecton the ship. What the wing screws of the Lusitania are 
doing when the ship is rolling in a heavy sea isa mystery, but they 
are doing very little towards driving the ship. Over and over 
again both the Lusitania and Mauretania have run home before a 
following sea, with every opportunity of making very rapid passages, 
and the results have always been disappointing. The ships roll 
to a remarkable extent before a following sea, with the 
natural result that the wing screws are little more than useless, as 
might have been expected. The necessity for steadiness in these 
ships is for all reasons of the most paramount importance. Are 
we to conclude from Sir George Greenhill’s investigation that such 
steadiness is, and was from the first, unattainable in such ships, or 
are we to conclude that the ships are as much a travesty of 
scientific treatment as they are of the teachings of experience ! 

December 17th, 1908, CYCLOPs, 








THE TRUE PRINCIPLES OF MECHANICS, 

Str,—‘‘The True Principles of Mechanics” which Mr. Sydney 
A. Reeve is expounding in your pages in somewhat obscure and 
extensive phraseology, appear to be based upon a confusion between 
the radius of curvature and the radius vector from the focus, or 
centre of attraction, in the orbital motion of two masses round each 
other subject to mutual attraction varying as the inverse square 
of their distance apart, At each instant the acceleration pro- 





ducing curvature of the orbital path is, of course, perpendicular 
or norma] to the path, as is also the radius of curvature. The 
radius vector’from the focus, which gives the direction of the 
total acceleration, does not lie along this normal, but makesa 
variable angle with it, becoming normal only at two points 
in the orbit—namely, the two ends of the major axis of 
the ellipse. The normal component of the total acceleration 
produces curvature of the path, while its tangential com- 
ponent produces acceleration of the linear magnitude of 
the velocity and, therefore, increase or decrease of kinetic 
energy. The ratio between these two components constantly 
varies round the orbit, the latter component becoming zero only at 
the above two points where the kinetic energy reaches its maxi- 
mum and its minimum, And the radius of curvature has not only 
a different direction, but also quite a different length from the 
radius vector. The two radii vectores from the two foci have 
the lengths (4 +¢.), while the radius of curvature equals 


(a2 ~ &.«2)'2 + ab, where a, b, and ¢ are the semi-major and 
semi-minor axes and the excentricity of the ellipse, and « is 
the ordinate from the centre along the major axis. At the ends 
of this axis, where alone the whole attractive acceleration is spent 
in producing curvature, the radii vectores are u (1 + ¢), while the 


2 - 
radius of curvature—the same at both ends—is s . The radius of 
a 


J - soe - a2 
curvature varies from this minimum value to its maximum ; at 
bh 


the ends of the minor axis. At theformer pair of points the ratios 
of the radius of curvature to the two radii vectores are (1 + e) and 
(1 - e). 

It is, therefore, absurd to calculate the curvature and the 
‘centrifugal ” acceleration from the formula (velocity)? divided 
by the radius vector or focal distance, and still more absurd to 
divide by the distance between the two masses, which, of course, 
equals the sum of the two focal distances of the two orbits in 
which the two masses revolve. The absurdity is as great at the 
two points where the radius vector is normal to the path as it is 
at other points. 

Naturally, all these problems have very long ago been worked 
out in the fullest and minutest detail, not only for the mutual 
attraction of two masses, but also for many mutually-attracting 
masses ; otherwise kinematical astronomy could never have reached 
within a hundred per cent, of the accuracy which it has actually 
reached. 


December 26th, 1908. ORBITAL, 


LOCOMOTIVE ECONOMY. 


Sir,—As the eterna] compound question seems to have started 
again, it may be profitable at the outset to consider in what 
locomotive economy really consists. The letter of ‘‘ Argus” last 
week is only typical of the manner in which advocates of com- 
pounding frequently fail to grasp this fundamental definition. 
‘* Argus” several times refers to what he calls ‘‘ economy,” and 
gives unsupported figures to an extent which is, to say the least, 
unexpected, after his criticism of a previous letter ; but he leaves 
us to infer that reduced coal consumption is al] that he means. 
It is, therefore, well to remember that economy in coal consump- 
tion, which is the beginning and end of so many compound ideals, 
is relatively a small matter. Above it comes the total economy of 
running of the engine, which includes, in addition to coal consump- 
tion, oil consumption, cost of repairs, and cost of supplying 
another engine to take the place of that under repair. This last 
item covers also the capital charge due to the necessity of having 
a larger stock of engines when repairs are frequent. There 
should also be debited to each engine any expense due to assisting 
it, or providing other engine power in cases where it is not up to 
its work. 

Even when all these things are considered, the engine show- 
ing the maximum economy in running may not be the best 
for the line. It is obvious that locomotive expenses may be kept 
down by employing smali engines and allowing them to haul 
trains of the lightest four-wheel stock without regard to punc- 
tuality, but few people acquainted with railways would now con- 
tend that this is a satisfactory or dividend-producing method. 

The first consideration, therefore, is that a locomotive should be 
equal to its work, not merely to taking a normal train at paper 
timing, but to the making up time necessary when a heavy train 
gets late. In this reserve power compounds have frequently been 
wanting, and no coal economy yet attained can compensate for 
this defect. With regard to coal consumption, however, the 
experience on English railways gives the percentage saving of coal 
at very much lower than ‘‘ Argus’s” figures, as, for instance, the 
recently published results on the Great Northern and Great 
Western Railways. If it is permissible to point to continental 
practice as proof that compounding is beneficial, it should be 
equally conclusive, if we were not so distressingly insular, to quote 
British experience of the decisive advantage of the simple. Many 
engineers will be unable to follow ‘‘ Argus’s” tacit assumption that 
all British locomotive designers are of inferior capacity, and that 
any enthusiast with a partial grasp of one side of the subject can 
set them right. 

On the Great Northern, the only British line on which a com- 
pound and a simple—differing in that only, and alike in wheel 
arrangement and boiler, and hauling the same trains, with the 
same trainmen—have been compared, although the compound 
No. 292 showed a saving of some 2 1b. per mile in coal, and was, I 
believe, equally competent for its work, Mr. Ivatt has not yet con- 
sidered the total ‘‘ economy” sufficient to excuse building com- 
pounds in place of the standard Atlantics, I fear that this rather 
crudely expressed point of view will seem painfully trite to most 
readers, but the neglect of anything but coal consumption vitiates 
many a correspondence on the compound question, 


December 23rd. DIAMOND, 





EARLY LOCOMOTIVES AND MR. HUSKISSON’S DEATH. 


Sir, —With your leave I think I can give your correspondent 
‘*X.” a little information about Mr. Huskisson’s death, in addi- 
tion to that which you have supplied. Various accounts of the 
circumstances have been published ; the newspapers of the time 
were not particularly accurate. The circumstances did not favour 
the obtaining of precise information. 

On the 15th September, 1830, a formal procession was made up. 
A special highly decorated vehicle, a cross between a Lord Mayor's 
state coach and an ornate bedstead—old engravings of it exist— 
was placed at the service of the Duke of Wellington, Sir Robert 
Peel, and the directors. It was drawn by the Northumbrian. 
This train was given one line of rails to itself ; on the other line 
of rails were seven locomotives, each drawing four carriages. At 
twenty minutes to eleven o'clock a start was made for Manchester. 
The idea seems to have been that those in the ducal train might 
watch the action of the engines and carriages running alongside 
them. All went well till a place called Parkside, 17 miles from 
Liverpool, was reached, and here a stop was made for water. 
Most of the passengers got out, and Mr. Huskisson walked a short 
distance along the 6-foot, to speak to the Duke of Wellington. It 
appears that the Rocket, which had been drawing Mr. Huskisson’s 
train, had been uncoupled, and run along the line to the water 
crane, and returning, it knocked down Mr. Huskisson, who was 
fatally injured. Another account states that the Rocket was 
attached to the train at the time. Precisely how the unfortunate 
man got in the way, no one seems to have known even at the 
time. 

I may add here that there is some uncertainty as to when the 
line was really opened. The state procession took place on the 
15th September, 1830. On the 16th the Northumbrian took 130 
passengers to Manchester. On Friday, the 17th, the first regular 





service began, with six trains each way, but trains had already 
been run through both ways before these dates. 

Perhaps among your readers someone c+n supply information 
as to the way in which the fire-box of the Rocket was really made. 
There is a sectional drawing in THE ENGINEER for September 17th, 
1880, but it is incomplete. The constraction involved a very 
peculiar bit of boiler making. First, there was the plain cylindri- 
cal barrel, with flat ends and twenty-five tubes, and against one 
of these ends was fixed the fire-box. Now this box was sur- 
rounded with water on three sides and the top. The only con- 
nection with the barrel was by means of two tubes below carrying 
in water, and one tube above taking away steam. The inside fire- 
box had to be made water and steam-tight against the barrel end 
plate ; the same with the outer fire-box. I don’t see how “ hold- 
ing-up ” «ould be done while the tubes were in the barrel, and | 
can’t quite see how the tubes could be ferruled after the fire-box 
was on, because the internal box was so small; unless, indeed, it 
was done with a driver through the fire door. 

The drawing above refered to shows a clever bit of fianging, 
so clever that I am sceptical about it. 

I may add that the Rocket in South Kensington Museum gives 
no information, because it is fitted with only a sheet iron dummy 
fire-box. AGENORIA, 

January 5th, 


[Smiles appears to have had no doubt about the manner of 
Huskisson’s death. Mr. Huskisson was standing in the six-foot 
just outside the duke’s coach. The door of the latter was open, 
and Huskisson tried to go round it when the Rocket was seen 
approaching. This mancuvre forced him to go close to or right 
on to the Rocket’s road, with the fatal result recorded. Smiles 
says the duke’s door actually overhung the opposite line, but that 
sounds improbable.—Ep. THE E.] 





FOUR-CYLINDER EXPRESS LOCOMOTIVES. 


Sir,—In my opinion the failure or success of compound 
locomotives, as sech, depends primarily on the cylinder ratios. In 
the case of the late Mr. F. W. Webb’s engines, either the 
high-pressure cylinders were too large, or the low-pressure too 
small, according to the point of view from which we look at the 
matter. Ifthe Alfred the Great class had been fitted with 14in., or 
even 13in., high-pressure cylinders, itis probable that independent 
valve gears mak not have been required. 

As to the relative speed merits of compound and simple 
locomotives respectively, I do not think it would be wise to assert 
that 90.2 miles an hour represents the maximum attainable by the 
Nord compounds. It may be the highest yet reached by those 
engines, but that is another matter. The statutory speed limit in 
France is 120 kiloms., or 74.5 miles an hour, and I have always 
understood that the late Mr. Rous-Marten was accorded an 
exceptional privilege in having the engines pressed beyond that 
limit on one or two special occasions only, and consequently the 
‘‘ hundreds” of other runs timed by him have no bearing on the 
question of maximum speed. Since the speed depends to some 
extent upon conditions which may vary from day to day, it is 
quite impossible to fix an absolute limit for any ordinary type of 
express engines, assuming that the driving wheels are of a suitable 
diameter. Very high velocities are generally attained under a 
combination of favourable circumstances, and the particular 
factors which establish a record on one occasion may be absent in 
a subsequent instance, thus leaving the impression that a given 
engine has accomplished its best performance. On the other hand, 
the reverse may be the case, and still better results obtained. 

Superheated steani, owing to its gaseous nature, is the ideal 
working medium for the attainment of high speeds, and it is 
reasonably certain that, other things being equal, a superheater 
engine would prove itself superior in speed capabilities to any type 
of saturated steam locomotives, as evidenced by the trials in 
Germany. 

Incidentally, I do not agree with Mr. Charles R. King’s 
objection to superhedting on the score of complication. Four- 
cylinder compounds were at first objected to for a similar reason, 
but that objection no longer holds good, and it will be the same 
with superheating, especially as, with the latter, the use of four 
cylinders is not at present absolutely essential. Given equal 
conditions, I feel sure that superheated steam locomotives will be 
found to be more economical than saturated steam engines. 

London, January 2nd, 1909. F. W. BREWER. 





LIVERPOOL AND MANCHESTER ENGINES. 


S1r,—The return to which I refer in my letter, page 12, is the 
one prepared by the chief engineer of the company and sent to the 
treasurer, together with his report to the 3lst December, 1830. 
It shows that at that date the company had eight outside and four 
inside cylinder engines. A similar return to the close of the year 
1831 shows that ten more inside cylinder engines had been added. 
Another list dated 1834 shows that the company had increased 
its stock to 36 engines. 

When at the Newcastle Exhibition in 1887 Messrs. R. Stephenson 
and Co. showed the writer their books and drawings and at the 
same time presented to the Leicester Corporation Museum: railway 
collection three diagrams: (1) The Rocket as built in 1829; 
(2) The Meteor, built 1830, and the same drawing that was used 
for the Comet, Arrow and Dart ; (3) a drawing of Phcenix, from 
which North Star and Northumbrian were also built. These 
drawings and details all prove that the whole of the eight were of 
the Rocket type. It is true that the Rocket was the only one of 
that name on the Liverpool and Manchester Railway, but the 
seven others belonged to the same class. 

Several of the local papers published in September, 1830, in 
necessary, many other proofs can be produced at the City Free 
Library, Liverpoo', at the Leicester Corporation Museum, and the 
books of many authors, including the ‘‘ Development of the Loco- 
motive.” 

During the writer’s whole lifetime he has never seen or heard 
the slightest suggestion other than that the first eight engines on 
the line were of the Rocket type. 

Leicester, January 4th, 1909. CLEMENT E. STRETTON, 

[Mr. Stretton wrangles about words. If he will turn to a 
‘* selected paper” on ‘‘ The Evolution on the Locomotive Engine,” 
by Mr. W. H. Marshall, published in the ‘‘ Transactions” of the 
Institution of Civil Engineers in 1898, he will see that there was only 
one Rocket ever used on the Liverpool and Manchester Railway, 
namely, that built in 1829. Stephenson, however, built two quite 
similar engines for other lines. In 1830 the Northumbrian was 
constructed with the normal fire-box of the kind used in the 
aor day. Itand six other Liverpool and Manchester engines 

ad outside cylinders, and driving wheels in front, but there the 
resemblance ceased. In 1830 came the Planet, with inside ¢ lin- 
ders. De Pambour, writing in 1834, says, speaking of the first 
engines used by the company at the opening of the railway—that 
is to say, of the Rocket and seven engines of the Northumbrian 
type—‘‘ At present they have nearly ceased to be used on the rail- 
way. They scarcely ever undergo any repairs, and none of them 
will figure in our experiments.” If Mr. Stretton sees fit to ignore 
the radical difference between the Northumbrian and the Rocket 
he must have his way, but he must not expect others, who appre- 
ciate the value of an improvement in the construction of the loco- 
motive not second in importance to the invention of the Rocket, 
to follow him.—Eb. Tue E.] 








Tue Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Comniissioners : 
—Bradford Corporation (Nidd Valley) Light Railway Orders 
(Amendment) Order, 1908, amending the Bradford Corporation 
(Nidd Valley Transfer) Light Railway, 
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A COMBINED GAS ENGINE AND AIR 
COMPRESSOR. 

THE practice of direct-coupling oil and gas engines to air 
compressors has been fcllowed. by Reavell and Co., Limited, 
of Ranelagh Works, Ipswich, for several years. The first set 
of this kind consisted of a compressor coupled to a Campbell 


into an ordinary groove in the manner shown in Fig. 2. The 
ropes each comprise eight strands; two sets of four strands 
| each are, so to speak, opposed to each other, by which means 
it is claimed that the rope follows an even and uniform 
course, whilst it is free from any tendency to twist or turn. 
| High pliability is another advantage claimed for this form of 
rope, and pulleys of only eighteen to twenty times the section 





oil engine, and since then the firm has developed the | of the rope can be used, which is small compared with what 























GAS ENGINE AND AIR COMPRESSOR 


practice and a number of compressors have been coupled | is required for round ropes. We were told that special 
to gas engines of various well-known makers. Our illustra- | attention is paid to the treatment of the rope while under con- 
tion, Fig. 1, shows a set of this kind, the engine in this cara | struction to take as much of the stretch out of it as possible. 
being of Crossley Brothers’s manufacture. From the draw2g | Each strand is stretched before use, and the special manner 
which we give in Fig. 2 it will be seen that the coupling of | of plaiting permits of stretching the ropes to the maximum 
the compressor to the engine is carried out in a very simple | limit. To render them waterproof they are impregnated 
manner and no additional bearing is used. It will be | with a special solution, no tar being used. 

observed that the engine crank shaft has an overhung disc with | 
a pin which operates the reciprocating parts of the compressor. | 
The engine is also provided with a segmental casing which is 
attached to the compressor casing, the latter being totally 
enclosed. ‘The combination should prove efficient mechanic- 
ally because there are few additional moving parts and no 
extra bearings. 

We are informed that tne firm has supplied a number of 
these sets, as shown in the illustration, to the Northern Light- 
house Board. The set illustrated is one of a plant of two 
engine-driven compressors sent to France to work with town | 
gas or petrol for a pneumatic signal installation for the | 
Westinghouse Company. The general design of the Reavell | 
air compressor is well known and has been dealt with from | 
time to time in THE ENGINEER, so that further description 
is unnecessary. 








SQUARE-PLAITED ROPES. 


SQUARE: PLAITED ropes, which are, we believe, of German 
origin, are much more extensively used abroad than in this | 
country. Quite recently, however, Messrs. Veithardt and | 
Co., Limited, of 26 and 27, Bush-lane, Cannon-street, E.C., 
have taken up the agency here and have already supplied | 
several factories with this type of rope. From what we can 
gather it appears to give excellent results and to be very dur- | 
able. The accompanying engraving shows two forms of these | 
ropes. They are designed specially for driving and not for cable | 
work, as it is recognised that they will not turn, and are, | 
therefore, unsuitable for the latter use. The severest work | 
to which any form of rope may be submitted is probably | 
the driving of rolling mills. Yet many such mills are now | 
being satisfactorily driven with square-plaited ropes. For | 
this purpose a cabled construction is used, its form being | 
shown in the top view of Fig. 1. Each strand is twisted| With regard to the properties of the square plaited rope, 
before use into an independent rope, and each strand | we were informed that the 1%in. size will replace and give the | 
comprises several] threads. The lower view of Fig. 1 shows | same power as a 2in. round rope, and that it is from 10 to 15 | 
the plaiting of an ordinary standard open construction rope. | per cent. lighter than the round rope which it displaces. | 
The ropes are made of hemp or cotton, and the firm | But the square ropes which have been impregnated as a pro- 
guarantees a hemp rope, although cheaper, to outlast a/| tection against the influence of the weather are naturally 
cotton rope. No special pulleys are required, as the rope fits | heavier than those which have not been so treated. The | 


| following table by the makers gives some interesting data 
relating to the square ropes which will enable a comparison 
to be made with the better known round rope drives. 














Fig. 1-SQUARE ROPE 





Square plaited ropes. 


Smallest | Approximate 
" aA, _, | diameter of | aan 
Thickness. Cross section. — | pulley. | round rope " 
mm. eq: in. (approx.)| Ib. ir. 
25 1 | 1.41 9.4 11 
30 lj 1.98 11.25 1.33 
zs 1g 2.42 17.5 1.575 
40 25 3.19 20.0 1.76 
45 34 3.85 22.5 1.97 
50 33 4.75 27.5 2.2 
55 4; 5.94 35.9 2.42 


The load is generally assumed to be from 85 lb. to 115 1b. per 
square inch of section; 100 being the general practice with 
these ropes. The square-plaited ropes appear to have a 











Fig. 2—SQUARE ROPE IN GROOVE 


long life, and to be free from any serious amount of stretch 
ing. We were assured that there are cases where the rop~ 
have been working for eight and nine years in spinning mill ; 
without re-splicing being necessary. In the engraving-- 
Fig. 3—we show the application of the square-plaited rope to 
the quick rolling stand of a wire rolling mill in Westphali.. 





Fig. 3—SQUARE ROPE DRIVE FOR A WIRE MILL 


There are fourteen ropes 45 mm. thick; the length of rope is 
93ft., and the speed is very high for this class of work, being 
about 166ft. per second. 


The photograph from which this block was pre- 


| pared was taken eleven months after the ropes had 


been put into use, and there had only been one case of 
re-splicing. 
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ARTICULATED COMPOUND LOCOMOTIVES.’ 
By C. J. MELLIN. 


T'HE constantly increasing demand for heavier power, made by 
inost railways in the country during the last decade, and especially 
by those roads having heavy gradients combined with sharp curves, 
brought out various designs which on account of rail pressure limi- 
tations required so many coupled wheels that the length of the 
rigid wheel base made them unwieldy to operate with efficiency. 
This demand for greater power was, of course, greatest in moun- 
tain districts where heavy grades and sharp curvatures generally 
go together, itating, for safe operation, comparatively short 
wheel bases, reduction in-engine resistance and wear of wheel 
flanges and rail, together with moderate weight of the working 
parts of the engine. 

In striving to meet this demand, the locomotive designers and 
builders were brought face to face with an unsurmountable barrier 
to further on in the enlargement of engines on the old lines; 
and in 1902 the American Locomotive Company decided to work 
outa design of a heavy, powerful locomotive for the Baltimore and 
Ohio Railroad, having two sets of engines under one boiler, capable 
of adjusting themselves independently to the alignment of roads 
with curvatures up to 30 deg. on the principle developed by the 
prominent French engineer, M. Anatole Mallet, of Paris. 

Mr. Loree, then president of the Baltimore and Ohio Railroad, 
considered the question seriously ; but it was first thought that it 
would be of no advantage to the Baltimore and Ohio Railroad, even 
if it proved successful, and the subject was left undecided for some 
time. In the latter part of 1903, on the recommendation cf Mr. 
J. E. Muhlfeld, who in the meantime had become general superin- 
tendent of motive power of the Baltimore and Ohio ordered one 
engine of this type, which was built at the Schenectady works of 
the American Locomotive Company during the winter of 1993 and 
1904, to suit the conditions of that railway. 

Propositions for building the Mallet type of engine had been 
made both by Mr. 8. M. Vauclain, general manager of the Baldwin 
Locomotive Works, and by the writer, several years } rior to the 
above date, but the one under consideration is, so far as the writer 
is aware, the first engine of this type completely designed and con- 
structed in the United States. The original Mallet type of engines 
built in Europe dates back to the early nineties, but its history 
would be too extended to embody in this paper. 

This Baltimore and Ohio locomotive, which was of unusual dimen- 
sions for that time, was’exhibited at the Louisiana Purchase Ex- 
position at St. Louis in 1904. A great number of locomotives of 
this type, of various sizes, have since been built for other roads as 
forerunners of what promises to Le the most powerful and efficient 
type of the freight engine of the future. The form permits of the 
application of cylinders of largest dimensions, as well as of the 
largest boiler capacity, by the distribution of the weight over a 
long wheel base and over many driving axles, Up to the present 
date a tractive power of about 125,0001b has been reached, whereas 
the ordinary types of engines rarely exceed 44,000 lb. 

The tractive power P is figured by the usual formula for mul- 
tiple-expansion engines working compound, namely : — 


ae 





d, pes 
D 

in which 
d, = Diameter low-pressure cylinder. 
P Boiler pressure. 
s = Stroke of piston. 
D = Diameter driving wheels. 
C = Coefficient obtained from actual practice, and vary- 

ing with the degree of cut-off and cylinder ratio. 


| diameter of the high-pressure cylinder, and the value of C equals 


0.85, which is accepted for simple engines. 

The factor 2 is used on the basis that the low-pressure engine 
develops the same power as the high pressure, because the steam 
supply to the former is reduced in an inverse proportion to the 
cylinder ratio. 

The Mallet articulated arrangement presents the advantages of 
enormous tractive power voncentrated in the combination of the 
two sets of engines with practically no increase in the individual 
weights of the moving and wearing parts over those of engines of 
the ordinary types; double expansion of the steam ; simplicity 
end ease in operation; and a short rigid wheel base, with the 
weizht distributed over a long total wheel base, resulting in the 
greatest flexibility and ease on track and bridges. It was also 
found possible at the very first to provide an engine under the 





into this moment, we find the distance from the wheel base 
centre of that system at which its centre of gravity must be 
located ; as is graphically shown, with all moment curves in both 
systems, in Fig. 1. The balls in the figure represent the various 
weights so far as they effect the distribution, and their relative 
value is represented by their height from the base line. It is 
not necessary to include wheels, axles, and boxes, or what are 
termed dead weight, in this method of calculation, because they 
are all central over the supporting points; and, as shown in 
the. figure, are added after the distribution of the live weight 
is ascertained. In Fig. 1, the eurve to the right of the front 
wheel base centre is the moment ‘curve of that system. This 
curve is reproduced on the left of the centre and will pass 
through the point where one-half of the distance between the 
two systems will ‘balance that of the front system. Starting 


e 





Fig. 1-WEIGHT DISTRIBUTION OF ARTICULATED LOCOMOTIVE 
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control and operation of a single crew, having double the power of 
the largest engines of the ordinary type. 

These advantages are most clearly evidenced by the compari- 

sons in Table I. between the heaviest engine of the Mallet type 
ever built and some of the heaviest freight engines of standard 
types. 
The comparison in Table II., however, between one of the 
lighter designs of Mallet engines and a few engines of the ordi- 
nary types, of approximately the same power, clearly shows that 
the same tractive power is obtained with this type as in other 
types, but with weights of moving and wearing parts equivalent 
to those of an engine of half the tractive power. 

In general, the Mallet articulated locomotive consists of a 
front system with its framework, low-pressure cylinders with 


The cylinder ratio being asa rule 1 to 24, and the cut-off in the their attachment of guides and rods, one set of driving wheels, 


TABLE I. 


Road. Erie. D. & H. 
suilder oe ae A.L.Co. | A. L. Co. 
Type.. -» «2 es «2 « Articulated 0880} Consol. 28) 
Simple or compound ey linders ‘ompound 4 cyl. | Simple 

articu ated | 
Diameter and stroke .. .. '25in. and 39in. by) 2%in. by Win. 
n. 

ere 215 Ib. | 210 Ib. 
Diameter of d iving wheels. .. Slin. S7in 
Tractivepower . .. .. 94,€00 Ib 49,690 Ib. 
T.P. working timp'e .. 120,000 Ib. - 
Totalweight.. .. .. 410,000 Ib. 246,500 Ib 
Weight on drivers 410,000 Ib. 217 500 Ib. 
Factor of adhesion 4.33 4.38 
Rigid wheel b.se.. .. ‘ 14ft. Sin. 17ft. 
Average load per whcel cn rail 25,625 Ib. 27,200 Ib. 
Weight of main r Bh Spree 968 Ib. 985 }b. 
Weight of inter. rod 406 Ib. 681 Ib. 
Weight of front rod 135 1b 188 Ib. 
Weight of back rod. 135 Ib 2.8 Ib. 
Weight of back inter. rcd.. — 
Weight of h.p. piston and rod.. bid Ib. 782 Ib. 

Ib — 


Weight of l.p. piston and 1od.. 


Calculated by the formula used by the Baldwin Locomotive Works for figuring the 


high-pressure cylinder about 82 per cent , the value of coefficient 
U is about 0.53 at a piston speed not exceeding 250ft. per minute. 
For working single expansion, the formula will be that of a 
simple engine multiplied by 2 or 
pi = 2 d? pes 
D 
where the symbols are the same, except d, which represents the 


TABLE I1.—Comparison of Principal Dimensions and Weights of 
Individual Parts of Mallet Engine and Designs of Ordinary 
Tupes of Freight Engines having approximately similar Tractive 
Powe ry 

















Central 
Road Railway of | N.Y.C. Lines. Erie. 
brazil. } 
Builder A..L. Co. A. L. Co. | . A. Ls Co, 
Type Articulated | Consolidation — 
Simple or compound Compound Simple Simple 
F oy | 
articulated | 
Cylinders,diameter and stroke e 28 by | 23 by 32in. 22 by 32in. 
in. | 
Boiler pressure.. .. .. .. 200 Ib. 200 Ib. 209 Ib. 
Diameter of driving wheels . . 50in. 63in. 62in. 
Tractive power.. .. .. ..| 42,420Ib. | 45,7001b. 42,500 Ib. 
9. working simple] 52,0001b. | = —- 
Weight on drivers .. .. ..| 206,000]b. | 208,0001b. 179,000 Ib. 
Total weight .. .. 206,0001b. | 234,000Ib. 2u2,000 Ib. 
Factor of adhesion .. 4. | 4.5 4.2 
Rigid wheel base .. .. .. oft. 17ft. 6in. 17ft. 
Average load per wheel on 
hrs eee ee 26,000 Ib. 22,375 Ib. 
Weight of main rod Tees 4171lb. | 821 Ib. 848 1b. 
” intermediate rod. . _ | 403 Ib. 509 Ib 
” front rod cae ad 2081b. | 185 Ib. 246 Ib. 
” oe ae 92 Ib. 201 Ib. 2101b 
)  HLP.pistonandrod|  2971b. | 6641. 516 1b. 
” L.P. piston and rod 459 Ib. = ~ 





* Presented at the New York meeting (December, 1908) of the American 
Society of Mechanical Engineers.—Abstract. 


Comparison of Principal Dimensions and Weights of Individual Parts of Heaviest Mallet Engine and Heaviest Designs of 
Ordinary Type 8, 


BR. & P. 


P.B. & L.E. A.T. & S.F. A.T. & S.F. | 
Ato. | AE On Baldwin | A. L. Co, 
Consol. 280 Decapod 2100 Decapod 2100 Decapcd 2100 
Simple. Compound 4-cyl. | Compound 4-cyl. Simple 
5 ta.dem tandem | 
24in. by 32in. 174in. and 30in. by | 19in. and 32in. by| 24in. by 28in. 
Min. 32in. | 
210 Ib. 225 Ib. 210 Ib. 210 Ib. 
S4in. S7in. 57in. 52in. 
60,900 Ib. 59,300 Ib. 62,500 Ib 55,350 Ib. 
a 63,' 00 Ib 64,100 »b. — 
250,500 Ib. 259,200 Ib. 26,5 0 lb 268,000 Ib. 
225,500 Ib. 232,000 Ib. 237,000 Ib. 243 0u0 Ib. 
3.7 4.20 3.82 4.39 
1F ft. Zin 20ft. 20fr. sin 19ft. 
28,2(0 Ib 23,200 Ib. 23,7 0 Ib. 24,200 Ib. 
1,144 Ib. 817 Ib 1,028 Ib. 1,050 ib 
424 Ib. 574 Ib x 449 Ib. 
260 Ib 158 Ib. x | 187 Ib 
200 lb. | 158 Ib x | 190 Ib. 
== 244 Ib x 190 .b 
6951b. if 1330», 1,073 1b. | 850 Ib 


tractive power of 4-cylinder tandem-compound locomotives. 


cross-ties, and boiler supports ; and a rear system with the high- 
pressure cylinders and framework, fixed to the boiler as though 
an ordinary engine were placed under the rear part of the boiler. 
The supporting points are, of course, in the centre of their 
respective wheel bases ; and are preferably used as the reference 
centres for calculating the moments of the individual systems. 
It will be seen from Fig. 1 that, when the proper weights 


| have been arrived at as a whole, the weight of each system 


| ment for this system. 


with its centre of gravity must be figured out independently, 























Fig. 2—MAIN BOILER BEARING 


starting with the front system in which the centre of gravity 
falls well ahead of its centre of support. As the rear system 
is by far the heavier, the front system must therefore carry one 
half of the difference between the two to divide the weight | 
equally. The point where this weight is to be supported on the 
front system is readily located by finding the required lever 
arm to obtain the same moments in the rear of the centre of 
the wheel base as those in front of it. This centre may be 
called the virtual supporting point of the rear system on the 

multiplied by its distance from | 


front engine. 
of the rear system, gives the mo- 


The weight on this 
the centre of the wheel 
By dividing the weight of the rear system 


a fax)+lxd=ex x 
x b) + (e x ad) 
e 
g=dt+zx i = dead weights 
-h- T 
2 


from this point, and with reference to the rear wheel base centre, 
we get the moment curve for the rear system which passes 
through the centre of gravity of that system where it intersects 
the level from the common base line, representing its total weight. 
All the moment curves are, of course, true hyperbole, and are 
therefore easy to construct. An approximate plan is laid out and 
modified until the desired total weight is obtained ; and, if the 
centre of gravity of the rear system does nuvi coincide with this 
calculation of distribution, it is generally most convenient to shift 
the location of the boiler in the required direction until that 
occurs ; or, if preferred, the framing and heavier castings in front 
and rear of the centre of gravity may be modified to produce the 
same effect. 

The support of the rear system on the front engine, shown 
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Fig. 3—SPRING CENTERING DEVICE 


in Fig. 2, must be capable of sliding laterally to allow the front 
engine to enter a curve and form an angle with the rear engine. 
For this reason the two engines are hinged together by vertical 
swivel pins located, preferably, slightly ahead of a point mid- 
way between the two wheel sets, because the swivel point being 
so located aids the guiding of the rear engine into curves on 
account of its closer proximity to the centre line of the track 
when the engine is going ahead. A lateral spring applied in 
the froat part of the leading engine permits an elastic yielding 
of that engine into a curve and restores alignment in leaving 
it—Fig. 3. 

It is not practical, however, to place the sliding support on 
the virtual location previously mentioned ; because the front 





Fig. 4—VERTICAL HANGER BOLTS 


engine would then be unstable and tip one way or the other, 
like a scale beam, with the slightest disturbance due to change orf 
weight on grades, but it should be on a convenient location in 
front of the virtual one. This, of course, would allow the front 


| engine to tip forward, as the imposed weight on that point would 


be less and the arm from the driving wheel base centre shorter. 
To correct this disturbance, a pair of vertical hanger bolts are 


| applied between the upper member of the frame at the extreme 
| rear end of the front engine and the lower member at the extreme 


front end of the rear frame—Fig. 4; or two supports may be _ 
vided, one on each side of the virtual supporting point. ith 
these bolts or hangers the Lop alignment of the front engine 
may be adjusted at will, and the effect of the combined supports 
is restored to the virtual supporting point. This method reduces 
the pressure on the sliding plate and imposes load on the bolts in 
proportion to the respective distances of the two supports from 
the virtual supporting centre. ass 

It is evident that the supporting bearing must be self-adjusting 
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to bear evenly at all alignments of the engine. To accomplish 
this, the lower, or what we may call the pillow plate, has a ground 
surface on its upper side on which acorresponding upper plate can 
slide with the movement of the boiler; while its under side is 
slightly curved to allow a longitudinal rocking. This pillow plate 
is held in position by mean: of two dowel pins of about 2in. in dia- 
meter recessed about jin. into the plate and an equal amount down 
into the cross-tie on which it rests approximately in the middle of 
the convex or curved part. In this way the pillow plate is kept in 
position without destroying its ability to adjust itself so as to pre- 
sent a uniform bearing for the upper or sliding plate at any align- 
ment of the engine, as shown in Fig. 2. 

The front engine thus becomes a very efficient leading truck for 
the rearengine. Opinions on the use of a truck in the articulated 
engine are, however, divided ; but, because of the many objev- 
tions connected with the application of a frent truck in freight 
service as to thetirst cost, maintenance, dead weight, and unfavour- 
able distribution of the machinery sometimes causing serious 
obstructions, nothing is gained by this objectionable feature, as it 
is practically the same as putting a truck ahead of a truck. 

The front engine in going ahead being a truck in itself, the first 
pair of drivers have a leverage in their favour in entering the 
curve, The reason for this is that the virtual support of the 
weight of the rear system, which is carried by the front, falls back 
on the latter, and in the rear of the sliding bearing ; thus allow- 
ing a great part of the load of the rear engine to be carried by 
the hanger bolts—Fig. 4—between the two frames. 

Th‘s alone reduces the pressure very materially on the sliding 
plate, which, together with the short arm for friction resistance 
and long guiding arm for the flanges, reduces the pressure on them 
to a small fraction of the total friction load on the sliding plate ; 
and comparatively light centering springs will therefore suftice for 
this purpose.and still further reduce the flange pressure. 

These same leverages and resistances act equally favourably in 
backing, as it is simply a reversed operation and the rear drivers 
have to swing the boiler against these resistances Therefore, it 
is important that these should be small and with the shortest 
possible leverages, which naturally also minimises the flange pres- 
sure on the rear wheel ; that is, the last wheel of the engine, 
which then has to do the guiding. 


(To be continued. ) 








LAUNCHES AND TRIAL TRIPS. 


BELLAVENTURE, steel screw seamer; built by David and 
William Henderson and Co., Limited; to the order of 
Harvey and Co., of St. John’s, Newfoundland ; dimensions, 240ft. 
by 305ft. 6in, by 19ft.; engines, triple-expansion, 224in., 37in., 
Glin. by 42in. stroke, pressure 200 Ib. ; constructed by the builders ; 
trial trip, December 18th. 

KAPUNDA, steel screw steamer ; built by the Melbourne Steam- 
ship Company, Limited ; to the order of W. Gray and UCo.; 
dimensions, 341ft. by 45ft. by 23ft. 9in.; engines, triple-expansion, 
25in , 4lin., 6Sin., pressure 200 lb.; coustructed by the builders ; 
trial trip, December 19th. 

CiciquE; built by Swan, Hunter and Wigham Richarson, 
Limited ; to the order of the Compagnie Générale Transatlantique ; 
dimensions, 325ft. by 433ft. by 254ft.; engines, triple-expansion ; 
constructed by the builders ; trial trip, December 22nd. 

CONCH, . steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Anglo-Saxon 
Petroleum Company, Limited ; dimensions, 412ft. by 51ft. 3in by 
31ft.; engines, triple-expansion, 264in., 43in., 72in. by 48in. stroke, 
pressure 180 1b.; constructed by the Wallsend Slipway and Engi- 
neering Company, Limited ; launch, December 22nd. 

FIONA, steel screw passenger and cargo steamer; built by Sir 
Raylton Dixon and Co.; to the order of the Colonial Sugar 
Refining Company, of Sydney, New South Wales; dimensions, 
373ft. by 52ft. lin. by 28ft. 4in.; to carry 7300 tons ; engines, 
triple-expansion, 26in., 42in., 70in. by 48in. stroke, pressure 
180 lb.; constructed by the North-Eastern Marine Engineering 
Company ; launch, December 23rd. 

CHEYENNE, steel three-deck tank steamer; built by Swan, 
Hunter,and Wigham Richardson, Limited ; to the order of H. E. 
Moss and Co, of Liverpool, London, and Newcastle ; dimensions, 
400ft. by 50ft. 6in. by 30ft. llin.; to carry 7050 tons ; engines, 
triple-expansion, 26in., 43in., 72in. by 4S8in. stroke, pressure 
180 lb.; constructed by the Wallsend Slipway and Engineering 
Company, Limited ; trial trip, recently. 

Gascony, steel screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of David MacIver, Sons and Co., Limited, 
of Liverpool; dimensions, 373ft. 6in. by 48ft. by 2Z3ft. 6in.; 
engines, triple-expansion, 25in., 40in., 68in. by 45in. stroke, 
pressure 180 lb.; constructed by Blair and Co., Limited ; trial 
trip, recently. 

ROUEN, steel screw steamer ; built by Irvine’s Shipbuilding Dry 
Docks Company ; to the order of Furness, Withy and Co., Limited ; 
dimensions, 290ft. by 40ft. 2in. by 20ft. 64in.; engines, triple- 
expansion, 20}in., 33in., 54in., by 36in. stroke, pressure 180 Ib.; 
constructed by MacColl and Pollock ; launck, December 24th. 

BEOoTHIC, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of Job Brothers, of 
Liverpool, and St. John’s, Newfoundland ; dimensions, 240ft. by 
35ft. bin. by 19ft.; engines, triple-expansion, 22in., 36in., 59in. by 
39in. stroke, pressure 180 1b.; constructed by the builders ; launch, 
December 25th. 

PATRIS, emigrant twin-screw steamer ; built by the Northumber- 
land Shipbuilding Company ; to the order of Embiricos Brothers, 
of Syria, for the National Steam Navigation Company, Limited, of 
Greece ; dimensions, 385ft. by 47ft. beam ; engines constructed by 
George Clark, Limited, of Southwick ; launch, recently. 

MINHLA, tank steamer ; built by Sir W. G. Armstrong, Whit- 
worth and Co., Limited ; to the order of the Burmah Oil Company, 
Limited ; dimensions, 208ft. by 34ft. by 18ft. 6in.; engines, triple- 
expansion, 17in., 28in. 46in., by 30in. stroke ; constructed by the 
Wall-end Slipway and Engineering Company, Limited ; launch, 
recently. 

HARFLEUR, steel screw steamer; built by W. Gray and Co, 
Limited ; to the order of J. and C. Harrison, of London ; dimensions, 
396ft Gin. by 51ft. by 29ft.; engines, triple-expansion, 26in , 42in , 
70in. by 48in. stroke, pressure, 180 ]b.; constructed by the Central 
Marine Engine Works ; trial trip, January 4th. 





CATALOGUES. 





THE CONSOLIDATED ACCESSORIES COMPANY, 27, Clement’s-lare, 
E.C. — This is a circular dealing with the ‘‘ Peacock” brake 
rigging. 

TRE Consett Iron Company, Limited.—This is a leaflet giving 
illustrations and dimensions of this company’s chequered plates, 
We have also received a leaflet dealing with sectional steel. 

THe Cotton Powper Company, Limited, 32, Queen Victoria- 
street, Londcn, E.C.—This is a well illastrated little booklet on 
wet gun-cotton as the bursting charge for shells, and a new 
patented safety delay-action fuse. 

MANSFIELD AND Sons, Limited, Derby-square, James-street, 
Liverpool.—This is a tasteful little book on lighting, and gives 
some excellent illustrations showing the many purposes to which 
the firm’s oil-gas system may be put. 

que Cuan Ber EncingeriNe Company, Derby, England.— 





It is on 
moderu money-saving plants applied to the economical handling 
of coal, coke and other materials at collieries and gasworks. 


Booklet No. 101 has been sent to us by this company. 


THE BririsH BaRIQUAND AND MARRE ENGINE COMPANY, 
Limited, 10, Poland-street, Oxford-street.—This company’s 1909 
catalogue of Nordenfelt motor carriages has been forwarded to us. 
The catalogue is admirably got up, and contains many excellent 
illustrations, 

ScHUCHARDT AND Scuutte, Victoria-street.—An interesting 
little booklet has been received from this firm dealing with an 
electro-magnetic instrument for determining the hardness of steel. 
The principle of the instrument is fully described and illustrations 
are given. 

T. Scorr ANDERSON, Royal Insurance-buildings, Sheffield. —M:+ 
Anderson has sent us an interesting and well-prepared little book 
on the electrical manufacture of steel by the Anderson patents. 
The book deals with the subject in a concise manner, and gives 
figures relating to the cost. 

ANDRE A. GoDIN, 1, Red Lion-square, Holborn, London, W.C.— 
Two new catalogues have been received from this tirm. One deals 
with French motor horns and the other with electric accumulators 
for automobiles. Both catalogues contain illustrations and full 
particulars of the articles with which they deal. 

ROBERT WARNER AND Co., 97, Victoria-street, London, E.C. 
This company has sent us a copy of its new catalogue of hand- 
pumping machinery. It is well illustrated, and deals with an 
extensive range of pumps of this class. It gives particulars and 
illustrations of ships’ pumps, miners’ hand pumps, contractors’ 
pumps, hand-power frames for shallow and deepwells, &c. 

THE ELECTRIC AND ORDNANCE ACCESSORIES CoMPANY, Limited, 
Stellite Works, Cheston-road, Ashton, Birmingham.—This com- 
pany’s latest catalogue has reached us. It deals with the com- 
pany’s ‘‘ Victor” standard and miniature enclosed and flame arc 
lamps. From a perusal of this catalogue we notice that these 
lamps appear to be remarkably simple, which isa feature desired 
by all users of arc lamps. 

LkYLAND Motors, Limited, Leyland, near Preston.—C italogue 
No. 11 has been sent to us by this company. _It contains illustra- 
tions of the interior and exterior of the company’s works and also 
of the various steam and petrol vehicles manufactured by the 
company. Atthe end of the catalogue there are some useful 
tables, giving heat values of fuels, evaporative power of various 
fuels, temperature conversion tables, kc. There are also useful 
curves for converting miles per hour into kilometres per hour. 

Marptes, LEACH AND Co., Limited —This is a leaflet dealing 
with the ‘‘ Adnil ” vibratory generator, for generating alternating 
current for ringing bells or sounding other alarms. This is a new 
invention, and the following advantages are claimed for it: 
Complete absence of sparking ; it will convert any direct-current 
pressure to any alternating-current pressure, and it is cheap, 
effective, and reliable. The instrument is suitable for ringing a 
number of large Joud-sounding bells from two ordinary dry cells, 
and can therefore be used with advantage in connection with 
fire alarm or other systems. 

BaTEMAN’S MAcHINE Toot Company, Limited, 
Hunslet, Leeds.—A new catalogue has been sent to us by this 
company. It deals with the Bateman planer from the investment 
poiut of view, and shows how cheap these machines are to erect, 
run, and maintain. The catalogue is an interesting one, and it 
contains that information which users of these machines most 
require to know. The efficiency of the Bateman ‘‘top-speed ” 
placer appears to be remarkably high, the total loss of time from 
countershaft to table, including belt slip, reversal and acceleration 
losses, being, according to the catalogue which we have before us, 
as low as 3 per cent. in some cases. 





BripGeEs In our review last week of the work done on bridges 
during the year we stated that the bridge over the Wear at Sun- 
derland was opened in October. We should have said only that the 
central span was joined up in that month, and the bridge will not 
be opened for tratfic for some weeks yet. 

THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.— The fifth ordinary meeting of the session will 


at 7.30 p.m., when Mr. W. D. Lloyd will read a paper on ‘‘ The 
‘Weg’ Portable Breathing Apparatus.” The attention of mem- 
bers is drawn to the annual dinner, which will take place on 
Thursday, February llth. Tickets may be obtained from either 
the honorary secretaries or members of the Council, and will be 
ready shortly. 

CROMPTON AND Co., LIMITED: CHRISTMAS TREAT.—There were 
present in the Corn Exchange, Chelmsford, on Saturday, the 
2nd inst., upwards of 1000 guests, consisting of the wives and 
children of the members of the Arc Works Club, who were enter- 
tained by the directors of Crompton and Co, Limited. Every- 
thing from first to last went off without a hitch. Tea was served 
at 4 p.m., and afterwards there was an entertainment, followed 
by a magic-lantern display. Before they left all the children 
received presents from Christmas trees. 

Coa. Gas LIGHTING IN RAILWAY CARRIAGES.—In our issue of 
Decew ber 18th we gave on page 652 a short account of some 
exy« riments which have been carried out by Mr. R. Guest, locomo- 
tive superintendent of the Isle of Wight Central, &c., Railways, 
with ordinary coal gas for lighting railway carriages. In the table 
which we published the duration of the tests was given as from 
November 7th to November 22nd. Mr. Guest asks us to say that 
these dates should have been November 7th to November 29th 
inclusive, so that the duration of the test was twenty-three days, 
not sixteen days, as stated in the article. 

THE REWARDS AND PENALTIES OF PRODUCTIVENESS IN SHIP- 
BUILDING.—Keplying to the toast of ‘‘ The Shipping Industry ” at 
the annual dinner held recently of the staff of Scott’s Ship- 
building and Engineering Company, Greenock, Mr. W. R. 
Austin, of Lloyd’s Register of British and Foreign Shipping, 
Greenock, made some well weighed remarks having an interesting 
bearing on questions at present much canvassed in shipbuilding 
as well as shipping circles. Speaking of the depression at present 
existing, he said that some of the causes at work were definitely 
known. For example, the effect of the alterations due to the 
recently amended Freeboard Act had been to add something like 
a million tons to the carrying capacity of our mercantile marine. 
This was not an unmixed blessing, regarded either from the 
shipowner’s or the shipbuilder’s point of view. It may 
have placed British ships on a better basis to compete 
with foreign-owned vessels for the carrying trade of the 
world, but at the same time it admitted of fewer vessels 
being required to carry all the cargo available. A million 
tons was a term that might be lightly spoken of, but it 
should not be overlooked that the term represented, roughly, 
something like constant employment for about forty vessels of 
average tonnage. The effect of this freeboard alteration was 
equivalent to a great amount of over-production in shipping. 
The annual average output in the United Kingdom for the last 
five years was in the neighbourhood of 1 182,250 tons. The 
reduction in freeboard, therefore, estimated to represent a 
million tons of gain in tonnage, meant nearly ten-twelfths of a 
whole year’s shipbuilding work done in the. United Kingdom. 
Time will, no doubt, remedy this; but for both employer and 
employed, in shipbuilding as well as shipping it will, in some 
cases be a harassing time. (ver-production, rightly regarded, 
was one of the best indications of a country possessing life and 
energy. It may be a contributory cause to fluctuations in trade, 
but he thought that, like Pharaoh the Egyptian of old, the 
modern Britons must with forethought make the fat years 
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be held in the Philosophical Hall, Park-row, Leeds, this evening | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Brighter Trade Outlook. 

Ir is generally anticipated in this district that the first 
quarter of the New Year will provide better results than either the 
first or the last quarters of last year. Much attention has bee 
excited by an interview on prospects which has been accorded 
this week by Sir Charles E. Shaw, Bart., head of the very 
important house of John Shaw and Sons, Limited, Wolver 
hampton, one of the largest merchant firms in the kingdom, having 
connections with all parts of the world. Sir Charles states that 
the returns of trade are increasing, and that, taking trade 
generally, prospects for 1909 are hopeful. He observes signs of 
improvement, and he is, he states, satisfied with the outlook. |{o 
is expecting that there will be a -onsiderable change for the better 
somewhere about the month of March. 


Pig Iron Makers Cheerful. 


In no branch of trade is the feeling in the Birmingham 
district more optimistic than respecting pig iron. Some smelters 
have practically booked their pig iron output up for three and 
four months ahead, and in more exceptional cases contracts have 
been made over the first half of the year. Makers may be fairly 
said to enter on the new quarter under cheerful conditions, and 
this applies alike to Midland and Staffordshire and Worcester 
shire producers. Buying has freshened since the holidays, and 
the higher prices quoted for delivery over the first six months of 
1909 help to support it. Makers’ quotations are quite firm at 
Forge pig iron: Staffordshire common. 46s.; part-mine,. 4s:. to 
49s. 6d.; best all-mine, 80s. to Sls ; cold blast, 110s.; Northamp.- 
tonshire, 46s, to 47s.; Derbyshire, 48s. 6d. to 49s. 6d.; North 
Staffordshire, 493. to 503s. Comparing prices now with those 
of just a twelvemonth ago, it is obvious that trade is 
entering on a new year at a safer level than was the « 
at the opening of 1908. It seems quite possible, too, that those 
who secured forward supplies of pig iron early in December will, 
during the next three or four weeks, have occasion for self-con 
gratulation. The expectation of better values is deepening, and 
this week prevents holders of iron from making concessions, 





Manufactured Iron Position. 

There is little to be said concerning manufactured irun, 
The year is starting very tamely in this branch—quite a contrast, 
in fact, to the satisfactory position of pig iron—and very few 
orders are at present being given out. Jronmasters are waiting for 
next week’s quarterly meeting in Birmingham, and until then 
business is certain to continue shy. Meantime, quotations 
are :—Marked bars, £8; Earl of Dudley’s brand, £5 12s. fd.; 
second grade, £7 ; unmarked bars, £6 to £6 5s.; North Stafford. 
shire bars, £6 10s. 


Advance in Galvanised Iron. 

A market event which is nearly equal to a definite 
advance in the price of galvanised corrugated iron has to be 
reported. Makers of this iron are endeavouring to push up prices 
on the ground that their pig iron is costing them more, and that 
steel bars may also probably early advance. In some cases as 
much as £12 15s. for 24 w.g. material, or a premium of 5s. per ton 
on the Association minimum of £12 10s., is asked by the makers, 
and it is stated that £12 12s. 6d., or a premium of 2s. 6d. per ton, 
is here and there actually being obtained. Makers have olen 
over a fair amount of business into the New Year, and they have 
sufficient orders to keep them steadily employed for some time. 
Black sheets do;not oe much progress, and makers are wanting 
orders. Prices are named as: sheets of 20 w.g., £7 2s. 6d. to £7 5s, 
24 w.g., £7 5s, to £7 7s. 6d.; and 27 and 28 w.g., £7 17s. 6d. to 
£8 per ton, 


Wages in the Engineering Trade. 

A reduction of wages, to take effectfrom the third full- 
pay day in February, has this week been notified by the Birminz- 
ham and District Engineering Trades Employers’ Associatiun. 
Tne hands i diately concerned number, it is estimated, 
between 2000 and 3000. The effect of the revision foreshadowed 
would be to introduce the wages which were in operation prior to 








| week, and piecework advanced 24 per cent. 





carry them over the lean. 


the spring of 1907, when the basis was raised from 36. to 37s. per 
Similar notices, it i 
understood here, have been served by the Manchester employer 
engineers. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Forward Prospects in Pig Iron. 

THERE was a capital attendance on the Iron 'Change on 
Tuesday, and the feeling all round was decidedly better. There 
was more inquiry for pig iron, and although Manchester require- 
ments are not perhaps up to the usual limit at this time of the 
year, itis noteworthy that large sales have been made to textile 
machinery makers. This branch of the trade continues good 
although there is not the same overtime being worked as was the 
case at the corresponding period of last year. So far as price- 
were concerned, they were, generally speaking, well maintained. 
If anything, the weakness in warrants caused a slight relapse in 
Middlesbrough brands, probably to the extent of 6d. per ton, but 
notwithstanding this, holders are nut inclined to grant concessions 
for far forward delivery. This also applies to most classes of pig 
iron. English brands, other than Middlesbrough, showed little 
change. Scotch was ashade firmer, but there are complaints in 
some quarters that demand in this direction has scarcely come up 
to expectations. Merchants are purchasing fairly well, both for 
prompt and forward delivery, and also for covering operations. 
Hematite iron moves very slowly into consumption. Forge iron 
is also unchanged. 


Finished Iron and Steel. 

Inquiries showed that while there was only a very 
moderate business passing in finished iron, there were mor« 
specifications being given out for steeland steel products. Thi« 
applied especially to constructional steel. and in the case of one or 
two large makers, they were not inclined to book orders except 
at full rates, and then delivery to be at the o:tion of sellers. 
English billets ruled steady, but foreign were quieter, although 
there was no change to note in quotations. 


Copper, Brass, &c. 

Owing to the increasing price of the raw material, manti- 
factured copper was advanced 20s. yer ton for sheets. Tubes 
show little change. Brass tubes opened very firm, but there were 
sellers at the close at rather under list prices. Sheet lead : 
Steady. Tin; English ingots in buyers’ favour. 


Quotations. 

Pig iron: Lincoinshire No. 3 foundry, 52s. 9d. to 53s. 3d. ; 
Staffordshire, 52s.; Derbyshire, 52s. to 53s.; Middlesbrough open 
brands, 57s. 6d. Scotch: Gartsherrie, 59s. 6d. to 60s.; Glen- 
garnock, 60s.; Eglinton, 57s. 6d. to 57s, 9d.; Dalmellington, 
57s. 6d. to 57s. 9d., delivered Manchester. West Coast hematite, 
58s. 6d.; East Coast ditto, 57s., both f.o.t. Delivered Heysham : 
Gartsherrie, 57s. 6d. to 58s.; Glengarnock, 58s.; Eglinton, 
55s. ; 9d.; Dalmellington, 55s. 6d. to 508. 9d, 
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Delivered Preston: Gertsherrie, 58s. 6d. to 59s.; Glengarnock, 
59s.; Eglinton, 56s. 6d. to 56s. 9d.; Dalmellington, 56s. 6d. to 
56s. 9d. Finished iron: Bars, £6 10s.; hoops, £7 12s, 6d.; 
sheets, 4&7 15s, to £8 Steel: Bars, £6 23. 6d. to £6 fs.; 
Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; 
sheets, £7 17s, 6d. to £8; boiler plates, £7 7s. 6d.; plates for 
tank, girder, and bridge work, £6 5s, to £6 7s. 6d.; English 
billets, £4 12s. 6d. to £4 15s.; foreign ditto, £4 5s. to £4 7s 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £77; tough 
ingot, £68 ; best selected, £68 per ton ; copper tubes, 94d.; brass 
tubes, 7fd.; condenser, 8#d.; rolled brass, 64d. to 6id.; brass 
wire, 6jd. to 7d.; sheet brass, 74d.; brass turning rods, 64d.; 
yellow metal, 64d. per lb. Sheet lead, £16 per ton. English tin 
ingots, £131 to £131 10s, per ton. 


The Lancashire Coal Trade. 

The attendance on the Exchange was well up to the 
average. The milder weather which has succeeded the “blizzard ” 
has caused a diminished demand for house coal, but Lancashire 
coalowners are exceedingly firm, and decline, in view of the Eight 
Hours Act, to quote, except at higher prices, so as to cover the 
risk of increascd wages, There was more movement in slack and 
bunkering coa), “ 


Barrow-1IN-FurNgss, Thursday. 
Hematites, 
; _ No improvement can be noted in the demand for hematite 
iron since the beginning of the year, nor are prospects any brighter 
than they have been, The make of iron is much reduced, there 
being only twenty-two furnaces in blast, and yet stocks of iron in 
makers’ yards and in warrant store have increased to 75,256 tons, 
This increase occurred mostly at the close of last year, when the 
d d fell off suddenly ; indeed, the hematite iron trade has felt 
the depression much more keenly than any other branch of the 
iron trade, and prices have shown a greater shrinkage. This 
should make the demand all the more keen as soon as there is an 
improvement in the market, With this view makers are anxious 
to keep stocks of iron as low as possible, so that when there is a 
change for the better they will be able to recoup themselves to 
some extent for the trials they have been undergoing of late. Prices 
are practically unchanged, asmakers'’ iron is still at 58s. 64, net, f.o.b.; 
and warrant iron is at 57s. 6d. nominal. Doubtless business could 
be done at lower prices if any volume of it was on offer. Only a 
tnoderate market exists for iron ore, and native mines are being 
very indifferently employed. Common sorts of ore are not in 
demand, and average qualities are selling at 9s. 9d. per ton net. at 
mines, There are occasional importations of foreign ores, not only 
for the production of hematite, but for the making of ferro- 
manganese and spiegeleisen, but the busi being done in these 
latter sorts is naturally small at present. 








Steel. 

There is no increase to note in the demand for any of the 
classes of steel made in this district. Cammell, Laird and Co. and 
the Moss Bay Company have recently booked some orders for 
rails. Prices for all classes of steel are very low, but they afford 
next pe profit because of the comparatively high cost of raw 
material, 


Shipbuilding and Engineering. 

No new orders for shipbuilding tonnage have been booked, 
but the outlook is much more satisfactory than it has been, and 
there is every prospect that a little later on there will be an acces- 
sion of new business. Engineers have a fair programme of work 
on hand in the gun mounting department, and additional men 
are being taken on in view of increased activity in the near 
future in the marine shops, 


Shipping and Coal. 

The shipping trade retains the inactivity which 
characterised it throughout the whole of last year, and it is not 
likely that any improvement will assert itself until there is greater 
activity in the iron and steel trade, which supply most of the 
export cargoes. Freights are at low rates. Coal and coke are 
in very limited demand, and prices are fairly low, but not so low 
as might be expected considering the small trade being done. 








THE SHEFFIELD DISTRICT. 
(From our own Corresponde nt.) 
After the Holidays. 

THE holidays were nominally over at the end of last week, 
but unfortunately, for want of trade, in many cases only few 
departments of the large establishments resumed work at the 
beginning of this week. There is a hopeful feeling, but orders are 
not flowing in with that freedom which could be desired. This 
remark applies generally to both the heavy and the light 
industries. 


The Coal Trade. 

Operations were recommenced at many pits on January 
4th, but the work has been more to replenish stocks than for new 
business, It is probable, however, that during this, the first, week 
of the New Year, not many pits will work more than three days, 
— in the case of gas coal pits, which are usually better 
employed at this season of the year. Steam coal is only 
in moderate request, the weights consigned to Hull and Grimsby 
for export purposes being but light. For the latest week 
available, that ending December 29th last, the total coal 
exports from Hull amounted to 36,977 tons, as compared 
with 69,068 tons for the corresponding week of 1907. The 
principal foreign market supplied from Hull was Rotterdam, 
which took 5079 tons, Fiume and Buenos Ayres come next, with 
precisely the same weight for each, viz., 4783 tons. From Grimsby, 
for the week ended January Ist, the weight exported was 16,253 
tons, Stockholm being the largest customer with 2938 tons, and 
Christiania next with 2740 tons. There is an increase, however, 
in the quantity of steam coal being sent to both ports for the use 
of steam trawlers, which are benefiting by the lower prices now 
ruling for the qualities they require. 


House Coal. 

During the sharp though short spell of wintry weather 
experienced last week there were some local movements in the 
direction of advancing prices, but the sudden change has not 
enabled these to be maintained, and the milder conditions re- 
turned too soon to make the advance general. There has been of 
late an improved demand from London and southern markets, as 
well as from the Eastern Counties and Lancashire. In cases of 
urgent deliveries, a little more money has been obtained. Quota- 
tions, however, do not show any material alteration from those 
formerly given, Barnsley best ruling at 11s. 6d. to 12s. 6d. per ton, 
secondary sorts from 10s. to 11s. per ton. 


Small Coal and Coke. 

There are signs of increased business in slacks and smudge. 
The Lancashire cotton mills, which draw freely in small coal from 
the South Yorkshire.district, have resumed work this week. Now 
that holidays are over, a steady business is anticipated with this 
market. Smalls for Lancashire are unchanged at from 4s. 6d. to 
5s. 6d. per ton. Coke is hardening a bit, the only reason bei 
that one or two furnaces recently put out for repair have rebainiod 
blast, causing a slightly increased demand for coke,.. Former 
quotations still hold—best washed coke, 10s. 6d. to 11s. per ton ; 
unwashed, 6d. to 1s. per ton less. 





The Iron Market. 

Hematites remain unchanged in price, with very little 
demand in the Sheffield district, for either West Coast or East 
Coast, owing to the lack of work in the heavy trades. West 
Coast, 67s. 6d. per ton; Kast Coast, 64s. 6d. per ton, less 24 per 
cent. in both cases, delivered at Sheffield and Rotherham. 
Lincolnshire irons:—No. 3 foundry, 49s. per ton; No. 4 foundry, 
48s. per ton; No. 4 forge, 47s, per ton ; No, 5 forge, mottled and 
white, 47s. per ton ; basic, 48s, per ton. The premium of 2s, per 
ton on official quotations is still maintained. Prices net, delivered 
in Sheffield and Rotherham. In Derbyshire irons the quotations 
now are :—No. 3 foundry, 51s. per ton ; No. 4 forge, 50s. per ton. 
These figures show an advance of 1s, per ton in each instance. 
Derbyshire iron was so well sold forward that makers practically 
determined to have more money on sales for the new year, and up 
to the present sales have been made at the advanced quotations, 
which are net, and for delivery in Sheffield and Rotherham. 


Steel and the Heavy Industries. 

The higher classes of steel, which are dependent so much 
upon the engineering trades, are only in moderate request, and 
-are not likely to improve until the general trade of the country 
becomes more active. ‘There appear to be some slight signs of a 
revival in the reports current of odd ships being placed here and 
there. Railway material is also in but moderate demand, but the 
new contracts placed by the railway companies are, of course, not 
yet operative, and very little new work is at present forthcoming. 
Marine specialities are also quiet, and one of the large firms 
which has recently been very fortunate in the allocation of the 
Government contracts is likely to be busier in heavy work of this 
description ; but, generally, trade is very moderate and very 
competitive. 


Trade with Spa n. 

Mr. Victor Wellesley, Commercial Attaché for Spain at 
the Foreign-office, was at the Cutlers’ ‘all, Sheffield, on the 
5th inst., when he met a number of manufactu ers interested in 
trade with Spain. Mr. Wellesley had much of a general nature 
that was interesting to say regarding Spain as a market for British 
goods. He is firmly convinced that it would pay British manu- 
facturers to direct their energies more vigorously towards the 
Spanish markets German interest is increasing in every direc- 
tion, and not the least in those particular trades with which 
Sheffield is concerned. In agricultural machinery the demand is 
for light implements, and these the Americans and Germans know 
how to supply. Lincolnshire did a good trade in light oil engines, 
and there should be a promising market for light dynamos and 
electrical machinery. 








NORTH OF ENGLAND. 


(From ovr own Correspondent.) 


Cleveland Pig Iron. 

Business has started well for the New Year, and a very 
fair amount of buying has been done this week, traders believing 
that prices wil] move upward, and that they will gain nothing by 
waiting. Certainly there is an improvement in the state of affairs 
which ruled last quarter, and the tone has become rather buoyant. 
That consumers will pay more for forward than for prompt deli- 
very is a favourable sign, as is also the fact that prices are main- 
tained in face of poor shipments and rapidly increasing stocks. 
It is, however, recognised that the unsatisfactory statistics are due 
to exceptional circumstances, chiefly the holidays, and thus they 
are not likely to be continued. The production of pig iron bas 
had to be kept up, while the consumers mostly had their 
works closed. It is believed that the production will be reduced 
by the temporary closing of the Lackenby Ironworks, near Middles- 
brough, for extensive repairs. The men have received their 
notices. No. 3 Cleveland G.M.B. pig iron bas been realising this 
week 49s. 3d. per ton for prompt delivery, but closed on Wednes- 
day at 49s.; No. 1 being at 51s. 3d.; No. 4 foundry at 48s.; No, 4 
forge at 47s.; and mottled and white at 46s. 6d., with 3d. more 
for delivery over the current quarter. 


Realised Price cf Cleveland Pig Iron. 

It has been officially announced that the average price 
realised by the ironmasters of the North of England for the No. 3 
Cleveland pig iron which they delivered during the last quarter 
of 1908 was 49s. 4.2d. per ton, that being 7.1d. per ton less than 
in the previous quarter, and the wages of the blast furnacemen in 
the North of England will, in consequence, be reduced three- 
quarters of one per cent., bringing them down to 21.5 above the 
standard. Railway rates for the conveyance of ironmakin 
materials are governed by a sliding scale based upon this reali 
price of Cleveland pig iron. The rates will remain the same for 
the first quarter of this year as they were in the last quarter of 
1908. On Monday the representatives of the Cleveland ironstone 
miners meet the mineowners at Middlesbrough to determine the 
wages to be paid at the mines over the current quarter. The 
average realised price of No. 3 Cleveland pig iron for the past 
year works out at 50s. 1.725d. per ton, compared with 55s. 10d. 
in 1907 ; while the average quoted rate last year was 50s. 8.62d. 
per ton against 56s. 1.ld. in 1907, The average realised rate for 
the last year was the lowes: since 1905. 


Hemat'te Pig Iron. 

Though buying is slow in the East Coast hematite pig 
iron trade, more hopefulness is manifesting itself, and producers 
and consumers alike hold that they have reason to believe that 
there will be a steady improvement during the quarter on which 
we have nowentered. The makers are fairly well off for orders at 
present, and have no need to put any iron into stock. That they 
avoid doing as much as possible, and accordingly they keep the out- 
put down to about the level of thedemand. The output of hematite 
pig iron in this district last year was considerably below that of 
the previous year, but will have to be increased as trade improves. 
The shipbuilding industry is better, and that has a good influence 
on the hematite trade. Mixed numbers East Coast hematite pig 
iron are maintained at 5ts. per ton by the makers for early f.0.b. 
delivery, and 56s. 6d. for delivery over the quarter. Small lots 
are still putupon the market by second hands, who have over-bought, 
and they will accept 55s. 6d. per ton for immediate delivery, but 
even that does not tempt buyers at present. However, there does 
not appear to be any likelihood of lower prices than the above 
pent during the next three months, but the chances are in 
favour of quotations being higher. Hematite pig iron consumers 
do not usually buy in driblets, but arrange for large lots when 
they come into the market, and then there is a lull in the distri- 
bution of orders for some weeks. Somewhat more activity is 
reported in the buying of foreign iron ores, and a strengthening 
of the prices has followed in consequence. The quotation for 
Rubio ore is not under 15s. 94. per ton c.i.f. Tees, but some of 
the merchants have put up their rate to 16s. per ton, which, more- 
over, that has been realised, though, as a rule, consumers will not 
give it. 


Stock of Pig Iron. 

Connal’s at the close of December had to report that 
their stock of Cleveland pig iron was 136,314 tons, an increase of 
no less than 30,290 tons during the month. Thisis a very unsatis- 
factory record, for the increase is far in excess of that reported in 
any month since 1905, the heaviest advance in the last three 
years being only about 17,000 tons. During the last half-year the 
stock rose 88,365 tons, the 7949 tons held at July lst being the 
smallest stock that was reported at any time since 1900. The 
balance of increase of stock in 1908 was 47,111 tons, The heavy 





increase last month was due largely to the holidays stopping the 
consumers’ works, while the production of the blast furnaces 
went on as usual. The market, therefore, has not Leen detri- 
mentally affected by the bad return. Thestock at December 31st 
consisted of 134,329 tons of No. 3, 1000 tons of iron deliverable 
as standard, and 985 tons not deliverable as standard. 


Pig Iron Exports. 

The December shipments of pig iron from the Cleveland 
district were as unfavourable as the figures of the stocks, for only 
74,341 tons were exported, a smaller quantity than has been 
reported for any month since February, 1905, or almost four 
years. It was considerably below the December average of the 
past ten years, that average being 84,784 tons, or 124 per cent. 
mo’e. Exports in the first half of the month promised to exceed 
those of the previous month, which itself was only a poor period, 
but the promise was not borne out ; instead of an increase there 
was a decrease of fully 25 per cent. Compared with December, 
1907, the decline was 25 per cent., and with December, 1906, fully 
40 per cent. Bad weather in this country and on the Continent, 
and the holidays at home, have been the main causes of the poor 
shipments. It is four years since so small a — of pig iron 
was shi in any month to Germany—only 3674 tons, where in 
July, 1907, as much as 62,747 tons were sent. Altogether last 

ear Germany took only 300,356 tons of pig iron from Middles- 
french against 488,639 tons in 1907. The total shipments of pig 
iron from the Cleveland district Jast year amounted to 1,300,098 
tons against 1,750,851 tons in 1907 an average of 108,000 tons per 
month, compared with 146,000 tons in 1907, and 125,000 tons in 
1906. 


Manufactured Iron and Steel. 

The steel trade is undoubtedly shewing signs of picking 
up a little, more especially the rail department. Business could 
not well be worse than it was last year, and railway projectors are 
taking advantage of the cheapness of money and waterials to pro- 
ceed with enterprises abroad that have been hanging fire. The 
age of heavy steel rails is steady at £5 10s. per ton net f.o.b., 

ut probably in some cases five guineas would be accepted. The 
demand for plates and angles is better than it was, but the increase 
is less than was looked for, and has not been sudficient to lead to 
the restarting of idle mills or the advancing of prices, steel ship 
plates being still at £6, iron ship plates at £6 7s. 6d., steel ship 
angles at £5 12s. 6d., and iron ship angles at £7, all less 24 per 
cent. f.o.t. Manufacturers of bars do not find that the increased 
demand for materials has come their way yet, but the outlook is 
better, and the price is maintained at £7 for common iron bars, 
£7 7s. 6d. for best iron bars, and £7 15s. for best best ; while stec] 
bars are at £6 5s., less 24 per cent. f.o.t. Galvanised and corru- 
gated iron and steel sheets are firm at £12 10s. for 24 gauge in 
bundles, less 4 per cent. f.o.b. 


Shipbuilding and Engineering. 

Some improvement inthe shipbuilding industry is cy amare 
but it is more apparent in other districts than this. The demand 
is mostly for new vessels of special type, and the orders go mostly 
to the Clyde. The shipbuilders of this district are in the main 
employed in the construction of cargo steamers, and additions to 
the present fleets are rot much wanted now, for there are far too 
many ships in existence, a large proportion of them laid up. On 
the Tyne above 100 are laid up, and on the Tees 12. One cannot 
expect much real improvement in this branch of trade—in the 
demand for tramp steamers—until freights are more satisfactory. 
How severely the North-East Coast builders suffered last year 
through bad trade and strikes is apparent from the fact that they 
launched in the aggregate only 192 vessels of 391.322 tons, com- 
pared with 310 vessels of 937,410 tons in 1907 ; and 347 vessels of 
1,088,490 tons in 1806. They have not had such a bad year as 1908 
was for nearly a quartercf acentury, and they may well expect that 
1909 will show a considerable improvement. The number of vessels 
in course of construction now is much below that of the commence- 
ment of last year. Lloyd’s Register states that Newcastle has 
66 in course of construction ; Sunderland, 33 ; the Tees, 11; and 
Hartlepool, 10. Improvement is re d in the engineering 
industry, and prospects are certainly better. The town clerk of 
Darlington reports that he has received an — from an 
engineering firm asking whether land can obtained in the 
town or its neighbourhood on which to erect works. About 
160 acres of land are required. The authorities at Stockton are 
pressing the North-Eastern Railway Company to proceed with the 
construction of the new railway which it undertook some years 
ago to lay down on the north bank of the Tees from Stockton to 
Billingham Beck, so that that district may be made ready for 
sites for new industrial works. The directors, however, cannot 
see their way to construct the line at present, taking into con- 
sideration the slackness of trade and the poor prospects. 


Coa] and Coke. 

The coal trade is fairly satisfactory; inquiries are 
numerous from abroad, and the tendency is towards higher prices 
again. The outlook generally is favourable, and consumers abroad 
are buying somewhat freely for spring delivery. -Freights are 
almost certain to rule low during the current half-year, and this 
will help the export business. The Russian marine authorities 
have distribu orders for 65,000 tons of steam coal in 
Northumberland at prices which will leave 11.. per ton f.o.b. 
Best gas coals are about 10s. per ton f.0.b., and coking coal 8s. 9d. 
An improvement in the coke requirements is noted, and the prices 
are stiffer ; consumers have now to pay 16s. per ton for furnace 
coke delivered at the Middlesbrough works, and 17s. 6d. f.o.b. for 
foundry coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


The Pig Iron Market. 

THE Glasgow pig iron market was closed from Thursday 
of last week until Tuesday for the New Year holidays. Just 
before the close, and notwithstanding increasing stocks, a firmer 
tendency was imparted by a report that merchants had received 
inquiries for considerable quantities of Cleveland pig iron for 
shipment to the United States, Whether or not any business will 
result remains to be seen, but it is so far encouraging that 
current reports from across the Atlantic are for the most 
part of a favourable nature. There has been a quiet business 
in Cleveland warrants at 493. 2d. to 49s. 1d. cash, 49s. 24d. for 
delivery in twenty days, and 493s. 9d. to 49s. 10d. three months. 
Business in Scotch makers’ pig iron this week has been limited, 
but prices are steady. Monkland, No. 1, is quoted at Glasgow 
56s. 6d.; No. 8, 54s. 6d.; Carnbroe, No. 1, 58s.; No. 3, 54s. 6d.; 
Clyde, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Gartsherrie, Na. 2 
6l1s.; No. 3, 53s.; Calder, No. 1, 62s.; No. 3, 57s. ; Summerlee, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Langloan, No. 1, 65s.; No. 3, 
60s.; Coltness, No. 1, 903; No. 3, 603; Glengarnock, at Ar- 
drossan, No. 1, 62s.; No. 3, 57s.; Eglinton, at Ardrossan or Troon, 
No. 1, 563.; No. 3, 54s.; Dalmellington, at Ayr, No.1, 59s.; No. 3, 
54s.; Shotts, at Leith, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, 
at Grangemouth, No. 1, 63s. 6d.; No. 3, 57s. 6d. per ton. There 
are 77 furnaces in blast in Scotland, compared with 76 at this time 
last year, and of the total 39 are making hematite and 38 ordinary 


iron. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the ane 
week amounted to 5314 tons, against 3262 in the corresponding 
week. Foreign shipments were small, embracing, to Canada 
25 tons, South America 395, Australia 45, France 84, Italy 875, 
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Germany 10, Spain and Portugal 210, other countries 35, the 
coastwise shipments being 4135 tons, compared with 1909 in the 
corresponding; week. The arrivals at Grangemouth of pig iron 
from Cleveland and district were 5513 tons, being 2276 tons more 
than in the corresponding week of iast year. 


Hematite Iron and Steel. 

During the last six days fifteen cargoes of iron ore 
reached the Clyde, one of these from England and the rest 
from abroad. The consumption of ore is steady, and there has 
been little variation in price for some time. Freights are on 
the basis of 4s. from Bilbao to Glasgow. For hematite pig 
iron the inquiry is quiet, and the price has been a shade easier, 
merchants quoting 58s. for delivery at the West of Scotland 
steel works. Business in steel is quiet, and the works are idle 
for the holidays, it being doubtful if they will all be able to start 
nest week. The uncertainty as to the result of the ballot on the 
proposed reduction of engineers’ wages has kept back specifica- 
tions for shipbuilding steel. There is little doing in finished iron. 


The Coal Trade. 

Business in the coal trade has been much curtailed by the 
New Year holidays, the past week’s coal shipments being not much 
over one-half the quantity despatched in the preceding week. 
Current inquiry is slow, but prices are steady. At Glasgow 
Harbour house coal for shipment is quoted 9s. 6d. to 10s.; steam, 
9s. 9d. to 10s. 3d.; and splint, 10s. to 10s. 6d. per ton. There is 
very little being done in coal for manufacturing purposes, but house 
coal for home use is selling freely at former prices. 


The Shipbuilding Trade. 

The Fairfield Shipbuilding Company has received an order 
to build a steamer of 13,000 tens for the African service of the 
Union-Castle Steamship Company, a sister vessel being contracted 
for with Messrs. Harland and Wolff, Belfast. The Union-Castle 
Company has likewise ordered an intermediate steamer of 7000 tons 
from Messrs. Barclay, Curle and Co., Whiteinch, Glasgow. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent ) 
The Welsh Coal Trade. 

WHat with holiday upsets and the snowstorm, the 
collieries have had to put up with a great alteration from old and 
settled conditions. During the last week the falling off in shipping 
was marked ; Newport only despatched 64,000 tons, Swansea was 
confined to 41,640 tons, and all por:s shared the falling off in degree. 
Mid-week between 50,000 and 60 000 tons were despatched from 
Cardiff, where the swing of business was restored. Reports from 
collieries are to the effect that they are now working much more 
satisfactorily, and at the port the shipments on contract account 
are large, but current orders are not quite up to the desired mark. 


Latest Quotations, Cardiff. 

Best large steam, 14s. 3d. to 14s. 6d.; seconds, 13s. 3d. to 
13s. 9d.; ordinary large steam, 13s. to 13s. 6d.; drys, best, 14s. 6d. 
to 14s. 9d.; ordinary, 13s. to 13s. 3d.; best Monmouth- 
shire black vein, 13s. to 13s, 3d.; Western Valleys, 12s. 6d. 
to 12s. 9d.; Eastern Valleys, best, lls. 9d. to 12s. ; other 
sorts, lls. to lls. 6d. House coal: best, 17s. 6d. to 18s.; other 
qualities, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
through, 13s. 9d. to 14s.; No. 3 smalls, 9s. 6d. to 10s.; No. 2 
Rhondda, Ils. 9d. to 12s.; through, 9s. to 9s. 6d.; No. 2 smalls, 
7s. to 7s. 6d.; best washed nuts, 12s. 6d. to 12s. 9d.; seconds, 11s. to 
lls. 6d.; best washed peas, 10s. to 1ls.; seconds, 9s. to 10s.; 
best small steam, 8s. 3d. to 8s. 6d.; seconds, 7s. to 7s. 6d.; 
other smalls, including drys, 6s. 3d. to 6s. 9d. Patent fuel, 
13s. 6d. to 14s. 6d. Coke, 15s. 6d. to 26s. Pitwood, 17s. 6d. to 18s, 


Newport Prices. 

Less being done in smalls. In house coals little business. 
lrish trade, which, as a rule, favours Newport, is slack. Latest 
figures : Best black vein, large steam, 13s. 3d. to 13s. 6d.; Western 
Valley, 12s. 6d. to 12s, 9d.; Eastern Valley, lls. 9d. to 
lZs. 3d.; other kinds, lls. to 11s. 6d.; smalls, best, 6s. 9d. to 
7s. 3d.; seconds, 6s. 3d. to 6s. 9d.; inferior, 6s. to 6s. 3d.; 
through coals, 10s. 3d. to 10s. 6d.; other sorts, 8s. 9d. to 9s.; nut 
coals, best washed, 12s. to 12s, 6d.; other sorts, 10s. to 10s. 6d.; 
smithy coals, lls. 3d. to 11s. 6d. House coals: Best, 16s. to 
16s, 6d.; seconds, 15s. to 15s. 6d. Patent fuel, 14s. 3d. to 
14s. 6d. All f.o.b. less 24, cash thirty days. Pitwood, 17s. to 
18s., ex ship. Coke, 15s. to 15s, 9d. net. Foundry, 16s. 6d. to 17s. 


Swansea Quotations. 

Business fair. Large anthracite scarce. 
ment in rubbly culm or duff, which keep very iow. Latest 
prices: Best Stanllyd hand picked, 24s. to 25s.; seconds, 
22s, 6d. to 23s. 6d. net; big vein, 21s. to 21s 6d., less 2}; 
red vein, 13s. 9d. to 14s. 3d., less 24; machine-made cobbles, 
23s. to 24s. net; French nuts, 24s. 9d. to 25s. 9d. net; German 
nuts, 25s. 6d. to 26s. 6d. net; machine-made beans, 18s. 6d. 
to 19s, 6d. net ; screened beans, 14s. 6d. to 15s. 6d. net ; rubbly 
culm, 4s, to 4s. 3d., less 24; ordinary duff, 2s. to 2s. 3d. net. 
Other coals: Best steam, l4s. 9d. to 15s. 3d., less 24 ; seconds, 
13s. 9d. to 14s. 3d., less 25 ; ordinary, 12s. 6d. to 13s. 6d., less 24; 
through bunker, 10s. to 10s. 3d., less 2}; small, according to 
quality, 7s. to 8s., less 24; No. 3 Rhondda, 17s. 6d. to 18s., 
less 25; smalls, 9s. 6d. to 10s., less 2}; patent fuel, 12s. 6d. 
to 13s., less 24 ; all f.0.b. Swansea, cash thirty days. 


No improve- 


High Wages to Colliers. 


These are at 60 per cent. above the maximum, and not 
only the wisdom, but the necessity, for a reduction is loudly urged 
in all quarters. 


Iron and Steel. 

After the stoppage of operations at Dowlais there was a 
very marked re-start, and even the storm, which affected many 
districts, was not sufficient to tell severely on results, as I note 
that the output of the week from mills and furnaces gave a very 
fair total, including heavy steel rails, light for collieries, sleepers, 
fish-plates, light tram rails, and angle iron. Little if anything 
was done at Cyfarthfa, where business appears to have fallen into 
asmall compass. During the week several cargoes of iron ore 
from Bilbao and Santander came in for Dowlais. As remarked 
lately, now that Cyfarthfa has become, so far as the steel works 
are concerned, part and parcel of Dowlais, some portion of the 
orders held by Dowlais may afford aid to Cyfarthfa. In the 
Swansea district the yield of pig iron was an average 
one, and a tolerable quantity of steel ingots was turned 
out. Nearly 2000 tons pig iron was received, 606 tons 
serap steel, and 1420 tons iron ore. Ebbw Vale imported 5129 
tons ore from Bilbao, and 2950 tons from Castro Urdiales. 
Baldwin, Swansea, imported cre from Carthagena. Blaenavon 
also gave an indication of intending business by the importation 
of 5500 tons of Bilbao ore. It is yet early to discuss the possibili- 
ties of the trade, which is, generally, at a low position ; but heavy 
rails are being quoted in the district at £5 10s. per ton net, and 
if trade cannot be obtained on these terms, it is not l:kely that 
lower quotations will be given. There was a renewal this week of 
dumping billets from America. Mid-week 687 tons came to New- 
port from New York, also 1447 tons from Bruges. Pig iron came 
to Swansea from Middlesbrough and from Grimsby. The 


resumption of active business in rail export from Wales 
was shown by the despatch of another consignment to India 
Hematite is 


of 4630 rails despatched by way of Kurachee. 





fairly low and Rubio ore, but the outlook for ironmasters is not 
a promising ‘one. Possibly spring may bring improvement. 
Latest quotations at the Metel Exchange, Swansea, were as 
follows :—Pig iron hematite, mised numbers, 57s. 6d. cash and 
one month ; Middlesbrough, 49s. 1d. cash, 49s. 4d. one month ; 
Scotch, 55s. cash and one month. Welsh hematite, 61s. to 61s. 6d. 
Siemens steel bars, £4 8s. 9d. per ton; Bessemer the same. 
Heavy rails remain. Rubio ore at Cardiff, best, 14s. 9d. to 15s. ; 
second class, 13s, 9d. to 14s. ld. At Llanelly steel works, copper 
works, and foundries are fully occupied, and in the district the 
new year’s trade is welcomed heartily. Steel bars are improving. 


Records of an Old Explosion. 

There was noted in this column in 1878 details of an explo- 
sion which took place in that year at one of the Ebbw Vale 
collieries. For thirty years the pit has been worked from another 
direction. This is the famous Prince of Wales colliery, and it is 
now stated as likely that the old working will be re-worked. 
Colliers say that with the superior lamps now in use there will be 
no danger, 


Tin-plate. 

Last week was not a favourable one in shipment for any 
of the industries. Tin-plates suffered with the rest, only 51.932 
boxes being despatched from Swansea ; the quantity received from 
the works was also small, only 52,574 boxes The stock in office 
and in vans now consist of 175,972 boxes. These promise to be 
soon lessened, as loading is now going on for America, for Japanese, 
and for Chinese ports. And it may be added that a s'rong, well- 
sustained demand has begun to show itself for ore plates of various 
sizes and weights. All departments are characterised by marked 
briskness, and thus the year opens well at the Swansea marts and 
branches, At Llanelly the same condition is evident, and not only 
is there a good demand but prices are firmly maintained. 
Latest prices :—Ordinary sheets, B and Si , LLC. 20 
by 14 112 sheets, 108 lb., 12s. 14d.; wasters, 11s. 6d.; ternes, 22s. ; 
C.A. rooting sheets, £8 5s. per ton; big sheets for galvanising, 
£8 7s. 6d. ; finished black plate, £9 5s, to£97s. 6d. ; galvanised sheets, 
24 g., £1210s. per ton. Block tin, £132 7s. 6d.; £134 2s. 6d, 
three months. Other Swansea quotations: Copper, £63 15s.; 
lead, £13 5s.; spelter, £20 17s. 6d.; silver, 22id. per oz. 





Barry Railway. 

A Bill to enable the Barry Railway Company to construct 
railways and to confer powers upon that company and the Vale of 
Glamorgan Company has been deposited. Under the Bill powers 
are sought to construct a branch railway a little over one furlong to 
connect the Rhymney Railway at Rudry with No. 3 Railway 
authorised by the Barry Railway Act of 1907; also a deviation of 
1? miles between Rudry and Machen Upper. 








NOTES FROM GERMANY, FRANCE, BELGIUM, ce, 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

A QUIET business only is being done in the various trades. 
Immediately before the holidays a slightly stiffening tendency 
could be perceived in bars ; the Phenix Works in Westphalia are 
reported to have refused taking less than M. 100 p.t. for immediate 
delivery. There is still no life in the building trade. According 
to the Kilner Zeitung, the firm of Richling has at last declared its 
willingness to join the Luxemburg-Lorraine Pig Iron Convention 
for one year, dating from January Ist, 1909. Pig iron dealers 
will soon be meeting for the purpose of regulating the prices for 
this year. Accounts given by the Wire Rod Convention state the 
existing orders at the end of November amounted to 27,500 t., as 
compared with 60,000 t.on November Ist, 9700 t. being inland, 
and 17,800 t. foreign contracts. 


List Prices. 

The following are the current list quotations per ton 
at works. Raw spathose iron ore, 10.90 ; roasted ditto, 
M. 15.50; Nassau red iron ore, 50 per cent. contents, M. 11.50; 
spiegeleisen, 10 to 12 per cent. M, M. 7S for 1908 and M. 66 to 68 
for 1909; white forge pig, Rhenish-Westphalian and Siegerland 
quality, M. 68 for 1908, and M. 58 to 60 for 1909 ; iron for steel 
making, M. 70 in 1908, M. 60 to 62 in 1909 ; basic, free place of 
consumption, M. 64.80 ; Luxemburg forge pig, free Luxemburg, 
M. 50 40; Luxemourg f undry, No. 3,M. 50; German foundry 
pig, No. 1, M. 72 for 1908, M. 58 to 60 for 1909; No. 3, M. 69 for 
1908, M. 57 to 59 for 1909; German hematite, M. 75 in 1908, 
M. 60 to 63 in 1909. Common bars in basic, M. 100 to 
107.50; iron bars, M. 122.50; steel plates, M. 106 to 110; boiler 
plates in basic, M. 116 to 120; sheets, M. 115 to 120; drawn wire 
in iron and steel, M. 127.50. 


Coal in Germany. 

In Silesia a fair business has been done in coal, total pro- 
duction being readily consumed. The Government pits in Upper 
Silesia reduced quotations for some sorts of coal M. 0.50 p.t. and 
M. 1.00 p.t. The Upper Silesian Coal Convention, on the other 
hand, is going to maintain the prices for coal, except in some 
special cases. 


Colliers’ Wages in the Ruhr District. 

The Rhenish-Westphalische Zeitung has given an official 
account which shows the number of men employed at the pits of 
the Ruhr district at the end of the thrd quarter last year 
numbered 9760 officials and 323 303 colliers, the latter earning 
M. 126,730,096 in the quarter above mentioned ; the average pay 
of a collier was accordingly M. 4.82, or M. 392 for the quarter. 
During the second quarter of 1908 figures were as follows :—9578 
officials and 320,475 men, the latter earning M. 116,520,257 ; in the 
first quarter, 9393 officials, 320,435 men gaining M. 122,362,054 ; 
in the third quarter of 1907 figures were as follows :—9106 
officials, 292,309 men, earning M. 120,904,583. From the Rhenish- 
Westphalian district a decrease in demand and in deliveries was 
reported for November and December ; a considerable reduction 
in output has, therefore, been resolved upon for the first quarter 
of present year, «.¢., coke 60 per cent., coal 80 per cent., and 
briquettes 78 per cent. 


Austria-Hungary. 
There is nothing to report this week, quietness prevailing 
in all branches. Coal and coke, on the other hand, are extremely 
well inquired for, and firm in price. 


The Belgian Iron Trade. 

An absence of inquiry and a generally lifeless condition 
are reported from the iron and steel market. Even the lowest 
offers fail to attract purchasers. Coal for house fire purposes is 
selling very freely now ; in engine fuel little is being done. 


France. 

A very limited trade only has been done, both locally and 
on foreign account, in French iron and steel industry. The coal 
trade is in a good condition. It is, however, worth reporting that 
steam coal will meet with a reduction of If. to 2f. p.t. from the 
1st of April. 








CoNTRACTS.—Robey and Co., Limited, have received an order 
from the Naval Collieries, Limited, in South Wales, for two 
twin-tandem winding engines, each having two high-pressure 
cylinders 28in. diameter and two low-pressure 48in. Sanene by 
66in. stroke. These engines are designed throughout for work- 
ing with high-pressure and superheated steam, and they are 





fitted with the firm’s patented drop-valve reversing gear. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 31st. 


A CANADIAN syndicate which owns the Street Railway and 
electric power systems of the city of Mexico is negotiating for the 
purchase of the Chihuahua and Pacific Railway, which passes 
through an exceedingly rich timber region, wherein are situated 
saw mills of great capacity. The purpose of the purchase is 
further timber and ne mf development. Mexico continues to 
attract large amounts of capital. The Government of that 
country, together with the Government of Canada, will confer 
with the Government of the United States at an early day, with 
a view of arriving at an understanding with reference to the con- 
servation of the raw resources of all three countries. After great 
preparation the New York Automoblile Show opens in the Grand 
Central Palace, which has been transformed into a miniature 
English village. The show is being conducted under the auspices 
of the American Motor Car Manufacturers’ Association. 

The Government are about to establish rescue stations in the prin 
cipal coalfields of the country, particularly near the greatest 
centres of accidents. Experts will be equipped with oxygen helmets, 
by which they will be enabled to enter mines filled with gas or 
smoke. Every rescue station will be fitted up with air-tight rooms 
where gas can be generated. Picked men are to be instructed by 
Government — in the use of oxygen helmets. These rescue 
stations are to be erected by the Government, co-operating with 
the mining companies. The purpose is to reduce fatalities and 
accidents, which are increasing. Safety lamps o/ all kinds will be 
tested for their general safety and efficiency im the presence of 
mioe owners and miners. 

An active demand has somewhat suddenly set in for heavy 
electrical apparatus covering steam engines of 1000 horse-power 
and over, turbines, gas engines, motors, and wer-house 
machinery for mills, mines, and large industrial establishments. 
One order is for a 3000 horse-power turbine set for the Youngs- 
town Sheet and Tube Company. The manufacturing and com- 
mercial interests of the North-Western section of the United 
States, comprising an area several times that of Great Britain, 
are petitioning Congress for free coal in order that they may more 
freely call upon British Columbia resources for a supply. If this 
action is taken it will create a great demand for coal from British 
Columbia, and lead to a further development of the immeasurably 
rich fields of that region. 

The exports of copper for the month of December to 28th were 
20,995 tons. An expert states that the present sales of copper are 
30 per cent. of production on this continent, which would indicate 
a very rapid increase of stocks. Electrolyte is 14 cents. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Goop progress is being made with the deviation that is now in 
hand for the purpose of cutting out the world-renowned zig-zag 
over the Blue Mountains, New South Wales. About 800 men are 
now employed on the work, and it is expected that the earth- 
works will be ready for laying the rails next month. 

Railway extensions are going apace in New South Wales. A 
large contract is being called for in connection with the third 
section of the North Coast Railway from Gloucester to Taree, a 
distance of 42 miles, in which some heavy country is passed over, 
requiring the construction of two tunnels and a number of 
bridges. It is also proposed to build a line from Muswellbrook, 
on the Northern Line, to Merriwa, a distance of 47 miles. 

Speaking at the eight-hour day celebration, the New South 
Wa'es Minister for Works referred to the critical position of the 
Eskbank (Lithgow) Ironworks, and the claims the ng yee had 
for consideration at the hands of the Commonwealth Parliament. 
Although good work has already been done it is estimated that it 
will take from £200,000 to £250,000 before the works will be in a 
position to supply the material required for the Commonwealth 
Government. A portion of the ironworks have been temporarily 
closed down owing to the scarcity of orders, and about 300 men 
have been thrown out of employment. 

Queensland Railway report hus been late in getting issued this 
year on account of the absence from the State of the Commissioner. 
New lines were opened during the year to the extent of 222 miles, 
while a further extension of 224 miles are under construction. 
The gross earnings for the year ending June increased by 
£121,208 over that of the previous year, which was due to the 
greater volume of traffic carried, which is the more remarkable as 
rates and fares were considerably reduced. An increase of 
£141,098 in the working expenses was due to extra cost of main- 
tenance, the inauguration of an eight-hour day, increased pay to 
the employés, increased train miles due to the increased volume of 
traffic, and increased price of coal, The returns during the pre- 
vious year were so satisfactory that it was decided to reduce the 
rates and fares to the extent of £100,000 per annum. During the 
year the work of relaying the double line between Northgate 
Junction and Ipswich with 75 lb. rails was commenced, and on 
June 30th 94 miles of double line had been laid. Eleven miles 
more of the heavy rails have since been laid down. 


Result of the Working, Compared with the Previous Year, 


Year ended Year ended 

June, 1907. June, 1 
Capital expended on lines open .. € 21,839,081 22,575,603 
Average cost per mile re 6,961 6,721 
Milesopen .. .. .. igo 3,137 309 
Average miles open for the year .. 3,137 3,233 
Grossearnings .. .. .. .. -- 1,829,675 1,950,881 
Working expenses £ 912,638 1,053,736 
Netearnings .. .. . £ 917,035 897,145 
Gross earnings per train mile 5s. 11.68d. 5s. 11.40d. 
Working expenses per train mile 2s. 11.75d. 3s, 2.57d. 
Working expenses to gross earnings, 

ROL sic vive: Welles >see 49.88 51.01 
Train miles .. See 6,126,136 6,557,723 
Goods and minerals, tons 2,261,500 2,423,529 
Passengers carried, number .. 5,269,144 5,989,000 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


M. P. VAN DEN KERCHOVE has changed his address to 15, Rue 
aux Laines, Brussels. 

Mr. Jonas Lieb has resigned his position with Messrs. Henry 
Pels and Co,, 9, Portsmouth-street, London, W.C., in order to 
take up a post in Paris, 

WE are informed that Mr. A. C. Kelly, Assoc. M. Inst. C. E., 
has resigned from the position of traction engineer to the British 
Westinghouse Electric and Manufacturing Company, Limited, in 
order to join the staff of the Buenos Aires and Pacific Railway 
Company at Baenos Aires, 

WE are informed by Engineering Supplies, Limited, that the 
Great Northern Railway Company has taken out a licence for 
two engines, of which one, an eight-wheels coupled goods, has 
been in service for the past two weeks, and the other, a 2-4-2 
passenger engine, is nearly ready for the road. The Great 
Central Railway Company is also fitting a goods engine with the 
superheater. 

Messrs. E. P. ALLAM AND CO, electrical engineers, late of 
11, Red Lion-street, Ulerkenwell-road, E.C., have removed to 
28, Gray’s Inn-road, Holborn, W.C., where they have taken offices 
and show rooms. Their telephone number remains as before, 
meer Holborn 1280, They have also opened stores and a 
special department for electric motor repairs at 9, Church-passage, 








Chancery-lane, W.C. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
“when the abridgment is not illustrated the Specification is without 
draw ngs. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 


end of the abridgment «x the date of the advertisement of the acceptance of 


the complete specification. 

Any perscn way on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abrivgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


20,079. September 24th, 1908. - IMPROVEMENTS IN OR CONNECTED 
WITH STEAM BoILers, by Collin McCullam, 26, Strathyre- 
street. Shawlands, Glasgow, and James Robb Macdonald, of 
168, Bruntsfield-place, Edinburgh. 

' According to this invention, ‘‘ itis proposed to construct a water 

jacket space or spaces around the furnace tube at a point or points 

where the greatest heat is experienced. The water in this con- 
tined space or spaces is readily converted into a rapid state of 
ebullition, the steam of which is conveyed by a flexible tube con- 
nected to a nozzle at the top of the device into the dead water 

spaces which necessarily changes the physical condition and im- 

parts to the boiler or generator an efficient and uniform steam 

generating medium.” A is the furnace tube, which may be plain or 
corrugated. Fig. 2 shows it corrugated in a diagonal direction, 

8 is the device which is made with a hollow curvature of channel 

formation b!, Fig. 3, which corresponds to the diameter of the 

furnace tube A and when placed thereon forms the water jacket 


—— =. 
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Fig.2. 


spaces B2, B’ which contain a considerable head of water, as seen 
ia Fig. 1. Bolted to the upper end of the device B there isa 
cylindrical part B4 terminating with a flange B®, and bolted to this 
flange is a lid or cover B® which has acentral hole into which is 
inserted the screw swivelling connection C to which is attached the 
flexible tube D, the object of having the lid or cover detachable 
being for cleaning purposes should at any time any scale or other 
foreign matter accumulate in steam space. The swivelling con- 


nection allows of the tube D being placed in any desired position | 
From the lower part of the device B depend two | 
These tubes F and G open a communica- | 


in the boiler. 
pairs of tubes F, G. 
tion between the dead water space H and the steam generating 


space I of the device B. There is also provided on the underside | 


of the furnace a strap J formed of two pieces which is connected 
to the lower part of the device B and which entirely surrounds the 
lower part of the furnace tube A so that the device is heid firmly 
in position. The furnace tube may be mounted with any num- 
ber of these devices. The depending tubes F and G may be sup- 
plemented with branch tubes K, K, as seen in dotted lines, Fig. 2. 
— December 16th, 1908. 


28,092. December 20th, 1907.—AN IMPROVED AIR-DISTRIBUTING 
DEVICE FOR UNDER-FED MECHANICALLY-STOKED FURNACES 
by Claude Kennedy Mils, of 23, Southampton-buildings, W.C., 





being a communication from Maschinen und Dampfkessel- | 


fabrik Guilleaume Werke, G.m.b.H., Neustadt-on-the-Haardt, 
Germany, 

This invention relates to mechanical grate-feeding devices, and 
has for its object to obviate several of the known defects in the 
present air-distributing devices. Fig. 1 is a cross section of a 
furnace fitted with grate plates, seen from the front, and Fig. 2 is 
a plan of this with the grate removed. Such a device consists of 
the following arrangement of parts, namely, a coal-feeding trough 
« extending lengthwise and centrally of the furnace, grate plates 
or grate bars occupying the space on each side of the feed trough, 
air-feeding nozzles or openings } along each side of the feeding 
trough, an encl:sed air chamber occupying the full width of the 
furnace, vertical longitudinal division walls d, d!, dividing the air 
chamber into sections 7, <%, 23, automatically opening air inlet 
valves f along the bottom of each of the side sections 7? 73, a manu- 
ally operated air inlet slide in the bottom of the central section 
“, which latter is of greater width than the side sections +2, x, and 
an air inlet to the space below the enclosed air chamter. When 
grate plates are used on each side of the furnace, as shown in 
Fig. 1, the central pair of division walls are comparatively short, 
and the side division walls d!, although somewhat higher, do not 
reach the grate plates c, so that the air rising through the auto- 
matic valves f into the side sections 72, 2%, rise and, after 
striking against the grate plates c, pass over such division walls 
da, d, towards the centre, where it will escape throngh the nozzles or 




























































































openings? on each side of thecoal-feeding trough a into and amongst 
the fuel along the centre of the furnace. Thecentral section 7} may 
be in direct connection with the air supply, or it may, as above 
described, be provided with a manually operated slide. The 
weight of the valves f in the bottom of the side sections 7, (3, and 
N9? 28,092. 
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their consequent resistance to opening is so adjusted that they 

only open when the pressure of the current of air has attained a 

| certain force. When the grate is only slizhtly loaded, the valve f 

| only opens a little, the amount of opening being equal to the load 

| on the grate. — December 16th, 1908. 

| 

DYNAMOS AND MOTORS. 

| 4372. February 26th, 1908.—IMPROVEMENTS IN OR RELATING TO 
THE REGULATION OF THE PRESSURE OF ELECTRIC MACHINES, 
The Felten and Guilleanme Lahmeyerwerke Actien Gesellschaft, of 

} 45, Hochsterstrasse, Frankfort-on-Main, Germany. 

| It is well known that continuous-current dynamos having no 

armature reaction—compensated or compounded machines— 

cannot work direct in parallel with a constant pressure, as the 

| smallest, scarcely perceptible, fluctuations of pressure in the 

| circuit produce very considerable fiuctuations of current in the 

| compound-wound machines, In the present invention, this 

unstable state of equilibrium is utilised for obtaining a very 

sensitive automatic regulation of pressure. In the engraving, A is 

a continuous-current dynamo provided with a shunt field windin 

| F, and an auxiliary exciter winding G; B is any desir 

| contiouous-current compound-wound dynamo with shunt field 

winding H and compound winding K, and it is preferably 
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| over-compounded in such manner that its pressure rises with an 
| increase of load. This compound-wound machine is connected in 
parallel with the main dynamo A and the auxiliary exciter winding 
G of the main dynamo is included in the connection line. The 
| working of the arrangement will be clear from the following 
| considerations : - If we start from the state in which the machine 
| B has no current, and its pressure is the same as that of the 
| dynamo A, and if the pressure at the terminals of the dynamo A 
| sinks, an equalising current will flow from Bto A. This equalising 
current will flow both through the compound winding K of the 
| machine B, and through the auxiliary winding G of the machine 
| A, whereby the pressures of both machines will increase until the 
| pressure of B, less the loss of pressure in the windings K and G, is 
| equal to the pressure of A. By a suitable calculation of the 
| number of turns in, and: f the resistances of the windings G and K, 
it is possible to arrange so that the pressure at the terminals of the 
machine A will always remain constant. There are four 
illustrations and three claims. December 16th, 1908. 


14,538. July 8th, 1908.— IMPROVEMENTS IN TURBO-ELECTRIC 
} GENERATOR SysTeMS Ernst Julius Berg, of Schenectady, U.S.A. 
| This invention relates to turbo-electric generator systems of the 
| type described in patent application No, 8522 of 1908, and has for 
| its object to improve such systems by providing means permitting 
| of one of the generators being driven at a different speed from the 
| others, The turbine is divided into two stages, each containing 
| independently rotating bucket wheels. The adjacent wheels in 
the two stages are mounted on the same shaft, while the two outer 
| wheels have individual shafts. In order to preserve the speed 
relation of the shafts and effectively to utilise the power developed 
by the turbines, three electric generators wound for the same 
voltage are employed, the rotating members of which are driven 
by the shafts. The two generators shown on the left of the 
engraving are induction motors working as generators, and they 
derive their excitation from the synchronous machine. These in- 














duction motor generators, owing to the construction of the rotors, 
may be run at very high speeds, while the synchronous machine 
runs at a considerably lower speed. It is evident that although 
the generators run at different speeds the periodicities will be the 
same since the synchronous generator determines the periodicity. 
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The speed of the synchronous generator is kept constant by means 
of a governor, and a change in the output of any wheel. of the 
turbine can be made by modifying the passage of the steam. 
There are five claims and four illustrations. —- December 16th, 1908, 


GAS PRODUCERS. 


12,281. June 6th, 1908.—IMPROVEMENTS IN OR ADDITIONS TO 
Gas Propucers, by Tangyes Limited and Mathew Robson, 
both of Cornwall Works, Smethwick. 

The object of this invention is the separation of dust from the 
gas passing from the generator to the scrubber, and to provide for 
the removal of the collected dust from time to time without inter 
fering with the continuous working of the gas producer. This is 
carried into effect by the employment of an ordinary dust receiv- 
ing box and means of closing, either temporarily or permanently, 
the communication between the dust separator and dust receiver 
when it is desired to empty the latter. The engraving illustrates 
the invention. Fig. 1 represents in vertical section the dust 
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Fig.l. Fig. 2. 


separator and dust receiver. Fig. 2 represents in front elevation 
the lower portion of the combined dust separator and dust collector. 
Fig. 3 represents a portion of the apparatus in section with the 
communication between the dust separator and dust receiver 
closed. The dust separator, which is of the ordinary construction, 
the gas from the generator impinging on the division plate by 
which it is directed downward, as is indicated by the arrows, the 
gas passing under the bottom edge of the plate and ascending on 
the other side of the plate passing to the scrubber. To the lower 
end a of the dust separator is attached the dust receiver. The 
gas in descending the front half of the separator carries the dust 
therewith, and under the influence of gravity continues its motion 
into the dust collecting box. In the lower end of the separator a 
valve is arranged which is normally preserved open, as is repre- 
sented in Fig. 1, by the engagement of a jointed catch ¢ on the 
weighted arm / by which the valve is opened and closed with a ping 
on the dust separator. When it is desired to remove the accumu- 
lated dust from the box the valve is closed, as is represented in 
Fig. 3, so as to permit the continuous working of the gas producer 
and engine.— December 16th, 1908. 


LIGHTING AND HEATING. 


7328. April 2nd, 1908.—IMPROVEMENTS IN AND RELATING TO ARC 
Lamps, The Allgemeine Elektricitiits Gesellschaft of Friedrich 
Karl, Ufer 2-4, Berlin, Germany. 

This invention relates to arc lamps of the type having inclined 
electrodes, and has for its object an improved device for extin- 


guishing the are when the electrode holders are in the lowermost 


position, that is to say, when the electrodes have been consumed 
to the shortest possible length. According to the present inven- 
tion a permanent or an electro-magnet is arranged within the lamp 
in such a manner that as the electrodes burn away this magnet 
gradually approaches the arc, until, when the electrodes have 
burned to the shortest permissible length, the magnet at once 
blows out the arc. In the accompanying engraving A and B 
indicate the inclined electrodes carried by the holders C and D 
engaging the pivoted guide rods E and F in the well-known 
manner. The cross beam G is controlled by a clock train in the 
usual way, and is provided with a magnet H. This magnet may 
be a permanent magnet or an electro-magnet. The mechanism for 
regulating the lateral feed is partly shown at K, and operates on 
the swinging electrode A, passing through an elongated opening L 
in the economiser M. The operation is as follows :—As the lamp 
burns and the electrodes are fed downwards, the cross beam G 
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descends, thereby causing magnet H toapproach the are. At the 
moment wher the cross beam has reached the limit of its down- 
ward movement magnet H has approached sufficiently near the 























are to blow it out, and thus prevents-the are climbing up the 
electrode stumps and damaging the economiser. There are four 
claims, — December 16th, 1908. 


MACHINE TOOLS AND SHOP APPLIANCES. 


28,538. December 28th, 1907.—IMPROVEMENTS IN AND RELATING 
To Raptat DRILLING MACHINES, by John Henry Stancliffe 
Asquith and John Henry Stancliffe Asquith, both of High-road 
Well Works, Halifax. 

This invention relates to the locking and unlocking of the radial 
arm in radial drilling machines, and the object is to construct a 
device whi h, whilst effecting this operation without the workman 
having to leave the work he is engaged upon, is more instantaneous 
in action and simple. According to this invention as applied to 
fixed arm radial drilling machines, such as shown in the engrav- 
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ings, the radial arm is locked by means of a locking bar or shoe 
upon a vertical shaft being made to engage with a flange on the 
drill pillar. For this purpose the vertical shaft is raised by means 
of an excentric end formed upon a horizontal shaft fitting and 
operating within a sleeve on the vertical shaft. The horizontal 
shaft is carried in bearings on the radial arm, and is operated 
from the outer end of the arm by a hand lever or wheel as desired. 
Also, instead of the operating lever or wheel being placed at the 
outer end of the radial arm, it may be placed adjacent to the 
spindle slide, have a key fitting a keyway in the horizontal shaft. 
and be adjustable with the slide.— December 16sh, 1908. 


27,094.—Decemher 7th, 1908.—IMPROVED MANUFACTURE OF 

TOOTHED WHEELS, PULLEYS, AND THE LIKk, by Aktieholaget 
Tidan, Mariested, Sweden. 

The invention relates to the manufacture of toothed wheels, 
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worm wheels, and pulleys of the kind which are made by combin- 
ing a plurality of discs of vulcanised fibre by pressure and a suitable 
cement or binder to form the body of the wheel. These vulcan- 
ised fibre wheels have, however, been combined with metallic discs 
bolted or riveted together through the fibre body, these discs in 
some cases being arranged only at the outsides of the body, in 
which case a metal liner for the central opening has been attached 
to one of the outside metal discs. The present invention consists 
in a method of manufacturing a simplified form cf wheel consisting 
in combining layers of chemically-made pasteboard that is, vul- 
eanised fibre to form a compact plate by the means of a suitable 
cement or binder, and rivets if desired, no metal plates, sleeves, 
or similar devices being present in the finished wheel. The 
accompanying engraving clearly illustrates the invention. Fig. 1 


is an edge view, and Fig. 2 is a side view of a toothed wheel.— 
December 16th, 1908, 


MISCELLANEOUS. 


Janvary 4th, 1908.--IMPROVEMENTS IN CRUSHING AND 
Grrypinc Apparatus, Edward George Paul Bousfield, of 
Saxon Engineering Company, Limited, Fenton. 

This invention relates to improved apparatus suitable for crush- 
ing or grinding grain, maize, flints, coal dust, or other materials, 
and to that class of apparatus wherein one or more rollers are 
arranged to roll freely within a hollow roller. Referring to the 
engraving, A indicates a hollow roller carried by roller or other 
bearings. Dis the grinding or crushing roller, which rotates freely 
within the hollow roller A as the latter is rotated. In practice the 
inner roller is advantageously formed with spherical surfaces E E 


277. 














Longitudinal Section. 


at the ends, and corresponding protuberances F F are formed on 
the ends of the roller, so as to obviate large contact surfaces at the 
ends of the said roller. G is a hopper placed over holes H H at 
the feed end of the hollow roller, and through which the material 
is fed into the latter, and K K are apertures at the other end of 
the said hollow roller, through which the ground product is dis- 
charged. J J are the ribs or grading rings formed upon the inner 
roller for regulating the fineness of the ground product. As 
shown, these ribs are in the form of rings shrunk upon the 
inner roller at both ends, the thickness of the rings determining 
the distance between the main part of the inner roller and the sur- 
face of the hollow roller, and consequently also the extent of the 
grinding or crushing action. Means, not shown, may be provided 
to adjust the position of the said rings J J so as to regulate the 
distance between the grinding faces. There are four claims and 
two illustrations.— December 16th, 1908. 





SELECTED AMERICAN PATENTS. 


From the United States Pate nt-office Crit ial (razette. 





905,332. REGULATING DEVICE FOR REFRIGERATING PLANTS, 0. 
Levilly, Paris, France.—Filed July 8th, 1907. 

This patent is for a complicated combination of mechanism 
which automatically regulates the supply of refrigerating fluid to 
the refrigerators of the different cooling rooms according to the 
speed of the compressor, and of the temperatures of the different 
cooling rooms, comprising in combination a circulation pump, an 
oil tank from which the pump aspires the oil, a closed receptacle 
into which the oil is forced by the pump communicating through 























an adjustable orifice with the oil tank and composed of an air 
chamber for regulating the pressur? of the oil in the receptacle, 
a mercury safety valve of suitable construction, and of a 
piston lifted by means of the oil in the receptacle, a plate fixed to 
the upper end of the piston-rod, regulators for the supply of 
volatilised gas to the different evaporators, each comprising a 
casing through which the gases are conducted, a regulating valve 
enclosed in the casing between the inlet and the outlet for the 
gases, a strong spring for keeping the valve closed, and jointed 


necting the doors to the slide bars, guides for the bars, a block, a 
guide for the block, screw and nut gear for operating the block 





and a wedge for simultaneously holding the block and all the doors 

fast. There are five claims. 

905,433. PROCESS OF OBTAINING POWER FROM HYDROCARBONS, 
P. D,. Johnston, Cold Spring, N.Y., assignor to American 0: 
Engine Company, n Corporation of New York.—Filed July 711 


This patent is for an engine in which water is introduced into 
the cylinder. The process consists in opposing jets of liquid 





hydrocarbon and water, both being under pressure, whereby they 
will be broken up and mixed, and further subjecting this mixture 
to the action of a jet of air at high velocity, the entire mixture 
being subjected to high compression before it is fired. There are 
four claims, 
905,596, SEA-WALL, BREAKWATER, AND SIMILAR STRUCTURE, HV, 
Smith, Somers Point, N.J.— Filed February 6rh, 1908. 
The wall is made with pockets, as shown. In these air acts 
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a3 so many cushions to provide an elastic resistance to the 

impact of waves. There are ten claims. 

905,598. Gas ENGINE, H. Sthunlein, Wieshaden, Germany. 
August 16th, 1902. ; F 

This patent is for a gas engine with a cylinder having internal 


Filed 


905,598] 





links connecting the rod of the valve with the plate of the piston 
in the oil receptacle, an arm projecting from the joint of the links, | 
and a wire connecting the arm with the thermostat in the corte- | 
sponding cooling room. | 
905,387.’ WATER-SPRAYING DEVICE FOR PNEUMATIC TOOLS, A. H. | 
Taylor, Easton, Pa., assignor to Ingersoll-Rand Company, New 
"ork, N.Y., a Corporation of New Jersey.—Filed February 


21st, 1908. 
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The.engraving explains itself. The spray is actuated by the 

exhaust air. The invention is applicable to rock drills. 

905,338. DiscHARGE Door or Hopper DrepcrERS AND BARGES, 
F. Lobnitz, Renfrew, Scotland.—Filed June 29th, 1906. 

This is a combination patent covering a number of details, in- 








cluding the combination with the doors, of slide bars, means con- 








gas and air ports, between its ends, the air ports surround- 
ing the gas ports, and a double-acting power piston controlling 
ports simultaneously, whereby during the travel of the piston the 
air ports will first be partially opened to admit air and then admit 
gas behind the stream of incoming air, and finally surround the 
incoming gas by a mantle of air. There are two claims. 

906,117. LADLE FOR CARRYING AND TippING BLAST-FURNACE 
Siac, J. H. Dewhurst, Sheffield, England.—Filed February 
197k, 1908. 

A slag ladie consisting of two parts divided from each other 














vertically, means for holding the two parts together and trun- 
nions, the joint between the two parts extending longitudinally of 
the ladle and ina plane at right angles to the vertical plane in 
which the trunnions lie. 
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ENGINEERING IN THE UNITED STATES IN 1908. 
No. I. 


Railways. 


Tue year 1908 included the financial depression due to 
a severe panic with the additional depression which 
always occurs in the year of a presidential election. 
This curtailed railway construction and extension, and 
also the important improvement work in the way of 
reducing gradients and curves, shortening distances, and 
building additional tracks. About 3200 miles of new 
railway were built, which is the lowest record for about 
four years. Foremost among the large projects was the 
Pacitic Coast extension of the Chicago, Milwaukee, and 
Saint Paul Railway, which is now expected to be com- 
pleted in the autumn of 1909. The company’s main line 
irom Chicago to the Missouri River is 800 miles Jong, and 
the extension beyond that point is now oj} en for traflic to 
Butte, 720 miles. Active work is in progress on the 
remaining 700 miles to Seattle, where great terminal 
works and shipping facilities are being built. Heavy 
mountain work is encountered, and two special features 
of interest are (1) the use of bydraulic excavation for 
building embankments with material dislodged and 
washed down into place by powerful hydraulic jets; 
(2) the use of hydro-electric plants to operate the traffic 
on parts of the line abounding in tunnels and in mountain 
streauss. Another important line is that being built to 
give the Northern Pacific Railway and the Great 
Northern Railway a better route to the Pacific Coast. 
The present lines of both these railways cross the 
Cascade range of the Rocky Mountains, to terminate 
at Tacoma and Seattle respectively, from which points 
there is a line south to the important city of Port- 
land. The new line’will give direct access to Portland, 
and thence northward to Tacoma and Seattle, without 
crossing the range. This is effected by following the bank 
of the great Columbia River, which makes the only gap 
in the range. Instead of steep mountain gradients, the 
maximum gradients are 1 in 500, with the sharpest 
curves of 1910ft. radius. The line is about 250 miles long 
for the Northern Pacific Railway, with an additio: al 150 
iniles to reach the Great Northern Railway. An important 
Jine now being built in the south is the Carolina and Obio 
Railway. This will form a direct connection between 
new coal fields in Virginia and the growing manufactur- 
ing industries of the south. It will also be extended 
north tothe Ohio River and south-east to the South 
Atlantic ports. In view of the very heavy coal traftic, it 
is being built with maximum gradients of 1 in 200 against 
the loaded traffic, and 1 in 100 against the empty or light 
traffic. This is in spite of the fact that the line crosses four 
severe mountain ranges, requiring considerable develop- 
*ment and heavy work to keep within the limits of 
gradient. There are embankments from 60ft. to 130ft. 
high, and a long cutting 120ft. to 135ft. deep, where the 
material is too soft for tunnelling. There are numerous 
tunnels, the longest of which will be 18,000ft., being the 
second longest tunnel in the United States. The bridges 
are designed for a load of two 2-8-0 engines having 
120 tons on the driving-wheels, with 80-ton tenders and a 
train load of 3 tons per lineal foot. Steel viaducts on 
curves have solid concrete floors. The permanent way 
is laid with 85 lb. and 100 lb. rails. 

What is called the “deep-sea” railway, which is being 
built from Miami, Florida, to Key West, 184 miles, has 
been completed to Knight’s Key, 112 miles. Here a 
temporary terminus has been established for connection 
with steamers to the West Indies. From Key West the 
line has been built 40 miles northward. This road follows 
a chain of small islands, the channels between being 
crossed by concrete arched viaducts. The remaining sec- 
tion of the work will include a10 mile viaduct in the open 
sea. The Hudson Bay Railway—so many times projected 
—has now beentaken up by the Canadian Government. 
The surveys can be made in about three months, 
and £20,000 have been appropriated for them. The 
lines will be run from a point on the Canadian Northern 
Railway at the Saskatchewan River to both Fort 
Churchill and Port Nelson, the distance being about 500 
miles through practically unexplored country. The line 
would probably open up a good agricultural district. The 
main purpose, however, is to get another outlet for the 
great grain crops of Canada, but the possibilities of navi- 
gation into and out of Hudson's Bay are dubious in the 
extreme—so far as commercial purposes are concerned. 
Fort Churchill is in N. latitude 59. 

Improvement works on the main lines, to increase the 
working capacity and economy, call for extremely heavy 
works and expenditures in many cases. The Erie 
Railway is spending about £3,000,000 in lowering 
gradients and building cut offs or short-cut lines. It is 
also building a high level fan-track line to reach its 
terminus at Jersey City—opposite New York City. The 
present double-track line has a very long tunnel; it is 
quite inadequate to accommodate the enormous suburban, 
main line and goods traffic, and the tunnei is very 
objectionable, as it cannot be properly ventilated when in 
such constant use. The old line will be coutinued in use 
for goods trains, while passenger trains will use the high. 
level line. In the morning three tracks will be used for 
the up trains, while in the evening three tracks will be 
used for the down trains. The Delaware, Lackawanna, 
and Western Railway is building an important short cut 
east of the Delaware River. It will be 28} miles long, instead 
of 394 miles by the old line, with a maximum gradient of 
1 in 200, instead of 1 in 90. It has fifteen curves cover- 
ing five miles, and aggregating 489 deg., instead of fifty- 
seven curves covering 13 miles, and aggregating 2000 deg. 
It has no tunnels, as compared with 3970ft. of tunnel on 
the old line. ‘he importance of such improvements is 
obvious for a railway having fast passenger trains and a 
reg coal business. In the same class is the cut-off of 
the Wheeling and Lake Erie Railway, between Orrville 
and Bolivar. This is 23 miles long, with a maximum 
gradient of 1 in 250, as against 29 miles, and a maximum 





gradient of 1 in 100. The curves total 54 miles, and 537 
deg., with a maximum radius of 1910ft. On the old line 
the curves total 12 miles, and 1632 deg., and have radii 
as sharp as 637ft. The Baltimore and Ohio Railway is 
elevating its line through the city of Baltimore in order 
to eliminate all level crossings. This will cost about 
£1,400,000. 

The Pennsylvania Railway has already spent about 
£14,000,000 on its great terminal works, tunnels, and 
underground station at New York. The whole work will 
be completed in 1910, at a cost of about £18,000,000. 
The New York Central Railway is also rebuilding and 
enlarging its great passenger station in New York 
at enormous expense. The main train floor will be 
above the street level, while the suburban station will be 
beneath it, and below the street level, with connections 
to the city’s underground railways. This work involves 
the removal of the arched steel train shed built in 1870, 
200ft. span, 85ft. high, 600ft. long, with the arches spaced 
20ft. apart. The city of Chicago is to have another large 
passenger terminus, making seven in all, for the use of 
twenty-six railways. This will supersede the present 
station of the Chicago and North-Western Railway. The 
train shed will be 840ft. by 320ft., covering sixteen lines 
of rails. It willhave a low roof, with a concrete covering 
on steel girders, and having wire glass skylights. Over 
each line of rails is a continuous opening for the escape 
of smoke and steam, and each side of the opening has a 
vertical “ apron” extending above and below the roof line. 
The concourse will be 8320ft. by 60[t., with stairways to 
the lower floor of the station and to the streets. The 
station building will be very elaborate; it will be three 
storeys high, and will be occupied exclusively for station 
purpose. The approach will be a concrete viaduct with 
four lines of rails. This will cost £1,600,000, and the 
station itself about £800,000. The land will bring the total 
cost to about £4,000,000. Platform shelter roofs, instead of 
train sheds, have been adopted at two large terminal 
stations, but under special conditions. At Washington 
the proximity of the handsome Government buildings 
rendered it desirable to avoid the introduction of a large 
conspicuous roof, and the city is so far south that little 
inconvenience will be caused by climatic conditions. At 
New Orleans the hot climate rendered the entire covering 
of the station inadvisable. These stations, however, do 
not represent any tendency to abandon the station roof 
system in favour of the platform shelter system. A very 
large station is to be built at Winnipeg, Canada, for the 
joint use of the Canadian Northern Railway and the new 
transcontinental railway now being built by the Govern- 
ment and the Grand Trunk Pacific Railway. This will 
have a station roof similar to that of the Chicago station 
noted above. 

In railway rails there have been some interesting 
developments. The Pennsylvania Railway placed orders 
for 55,000 tons of rails under new specifications which 
lay special stress on the quality and tests, but less on the 
methods of manufacture. Its new 1001b. flange rail is 
5in. high and 5in. wide on the base. The head has a 
radius of 10in., which is too sharp, although the Canadian 
Pacific Railway is even worse with an 8in. radius for its 
85 1b. rail. The proportions of meta! in the head, web, 
and flange are 42, 18, and 40 per cent. for the Pennsy]- 
vania Railway rail, and 37, 23, and 41 per cent. for the 
Canadian Pacific rail. The Pennsylvania Steel Company 
has built a machine for testing the wearing quality of 
rails. A table or foundation carries a circle of rail, half 
of which is a rail of known quality, while the other half 
is a rail under test. A revolving arm carries a railway 
wheel loaded with any desired weight, and this travels 
over the rail circle until any desired mileage has been 
made. Rails of manganese steel are used extensively by 
electric elevated railways and underground railways for 
very sharp curves. Hitherto these have been cast, and 
contain about 12 to 15 per cent. of manganese with 1 per 
cent. carbon. A process of rolling these rails has been 
perfected, reducing the cost from £1 7s. per foot for the 
cast rails to 9s. 2d. per foot for the rolled rails. The 
rails last about ten times as long as Bessemer steel rails 
under conditions of curve wear. While very satisfactory 
on electric railways, it remains to be seen if they are too 
ductile to stand the enormous loads and pounding of the 
driving wheels of steam locomotives. A 30ft. 85 Ib. rail 
of rolled manganese steel was twisted axially with six 
twists, and held in this position for twenty-four hours. 
On releasing it four twists remained as permanent set. 
Chrome steel rails have been made for experimental 
service. They are of open-hearth nickel steel, with an 
addition of chrome, and are expected to have three times 
the life of Bessemer rails. 

In signalling there has been a marked extension of the 
block system. About 1000 miles of the automatic block 
signal system have been installed, while the Chicago, 
Milwaukee and St. Paul Railway has adopted the tele- 
graph block system for nearly 1000 miles on its western 
lines and Pacific extension, where the traffic is light. 
American railways are gradually realising that the block 
or “space interval” system is adaptable for light as well 
as for heavy traffic. The upward movement of the 
semaphore arm from the horizontal “stop” position to 
the inclined “caution” position and the vertical “ pro- 
ceed” position has been adopted and recommended by 
the Railway Signal Association. It has been adopted 
by the Pennsylvania Railway and some other important 
lines. 


Tunnels and Underground Railways. 


The Pacific Coast extension of the Chicago, Milwaukee 
and St. Paul Raitway reaches its summit in the Rocky 
Mountains in a tunnel at what is called the St. Paul Pass. 
It is 8750ft. long, with a gradient of 1 in 500 rising from 
each portal to the summit, which is 4170ft. above sea 
level and 1020ft. below the turface. The Western Pacific 
Railway also completed the headings of its largest tunnel 
in December. This is the Spring Garden Tunnel, 7300ft. 
long, situated about 300 miles east of San Francisco. The 
Pennsylvania Railway has completed its two tunnels 





under the Hudson River and four under the East River, 
to give its trains access to an immense station in New 
York City, and thence to a terminal yard on Long Island. 
All the river tunnels are 23ft. diameter. The Carolina 
and Ohio Railway, now being built, will include a tunnel 
nearly 18,000ft. long, which will rank second in the list of 
long American tunnels. The curious “floating” tunnel to 
carry the Michigan Central Railway across the Detroit 
River has made satisfactory progress. It consists of twin 
tubes built as steel bulks, which are sunk end to end in a 
deep trench dredged in the river, and then covered with 
concrete. Two companies are proposing to build tunnels 
under the Delaware River at Philadelphia, to connect the 
underground city railway with the suburban districts on 
the opposite side of the ri«er. 

Underground railways for local service are extending 
in the large cities. At Philadelphia the subway line was 
opened in August. This has four lines of rails, and forms 
the city end of an elevated electric railway in the suburbs. 
It may be extended under the Delaware River to connect 
with other suburban lines. At Boston the Washington- 
street subway was opened in November. Its purpose is 
to relieve the traffic congestion on a parallel line. The 
new underground line will be used for the trains of the 
electric elevated railways, while the old line will be used 
to carry the tramway cars for which it was originally 
built. The Washington-street line is 6100ft. long, of con- 
crete construction, with vertical walls and an arched roof. 
It has severa] stations and four chambers for ventilating 
fans. Other tunnel lines or subways in this city are 
projected. The tunnels of the Hudson and Manhattan 
Railway, at New York, forming an underground city line, 
and extending under the Hudson River to connect with 
surface electric railways in New Jersey, has been opened 
for traffic. The river tunnels are 15}ft. diameter, 30ft. 
apart. They represent the completion of the first Hud- 
son River tunnel project, commenced in 1873, and com- 
pleted in 1908, after many difficulties of engineering and 
finance. Three-phase current of 11,000 volts is trans- 
formed to 600-volt continuous current for delivery to the 
third rail conductor. The New York station is in the 
basement of a twenty-two storey office building owned 
by the railway company. For the automatic block 
signals the blocks range from 115ft. to 1620ft. in length, 
with an average of 367ft. Some extensions of the city’s 
underground railways have been made at New York. A 
project has been introduced also for an underground 
goods line along the water front, to relieve the present 
congestion of wagons and to facilitate the handling of 
goods. The conditions are such that standard gauge 
lines could not be built at any reasonable expense. The 
project is for narrow-gauge lines having spurs to the 
steamship piers, warehouses, c., and leading to goods 
yards in the outskirts of the city, where the goods 
would be collected, transferred, or distributed by the 
several railways. The scheme is similar to that already 
in use at Chicago, with over fifty miles of line; but the 
Chicago lines form’a rectangular network under the city, 
with lines running out to distant goods yards, ke. At 
New York the line would be a belt around the edge of the 
lower part of the island upon which the city is built. 


Electric Traction: Railways and Tramways. 


A feature of development in electric traction is its 
application to heavy railway work, particularly for tunnel 
lines. Thea Grand Trunk Railway in 1908 substituted 
electricity for steam for operating its traffic through the 
tunnel under the Saint Clair River, connecting its Cana- 
dian and American lines. The tunnel is 6032ft. long, 
with approach gradients of 1 in 50, and the length of line 
equipped for electric traction is about four miles. 
The ten-coupled steam engines could haul trains 
of 760 tons, but at slow speed in ascending the 
approaches. The gases caused much discomfort and 
some serious accidents to the train men, and as the 
traffic increased the tunnel could not be kept ventilated. 
The electric locomotives can haul trains of 1000 tons at 
10 miles an hour up the 1 in 50 gradients, and have a 
maximum speed of 35 miles an: hour. The Westing- 
house 3000-volt alternating-current single-phase 25-cycle 
system is used. There are two turbo-generators deliver- 
ing current to a trolley wire suspended from a catenary 
cable carried by steel bracket poles or by steel bridges 
where there are several tracks. In the tunnel the wire 
is attached to insulators bolted to the iron lining. The 
locomotives have pantagraph frames with bow contacts, 
and transformers to reduce the current to a voltage suit- 
able for the motors. In the Detroit River tunnel and 
the Hudson River tunnels the third-rail conductor will be 
used. The Pennsylvania Railway has placed a contract 
with the Westinghouse Company for the electric equip- 
ment of its line from Newark, N.J.,to Jamaica or Long 
Island. This includes the two tunnels under the Hudson 
River, the four tunnels under the East River, and the 
great underground station on New York Island, between 
the tworivers. The cost will be about £1,000,000, 
including 100 electric locomotives, power station, sub- 
station, and outdoor work. The direct-current system 
with third-rail conductor was adopted after two years’ 
experimenting with different alternating-current and 
direct-current systems on an experimental line five miles 
in length. At Chicago the electrification of all the rail- 
ways is proposed. The Illinois Central Railway would 
be the first, and the work would involve main line 
passenger and goods trains, a heavy suburban service, 
and the shunting and handling of wagons in barges, 
goods, and marshalling yards. About 350 miles of line 
would be equipped for this one railway. 

The Great Northern Railway has nearly completed the 
plant for electric operation of its Cascade tunnel in the 
Rocky Mountains, including approach lines, about five or 
six miles in all. The tunnel is 14,400ft. in length, with a 
gradient of 1 in 68. The 100-ton three-phase locomotives 
have double bogies with a 325 horse-power motor geared 
to each axle. Each is designed to take a train of 500 
tons up a gradient of 1 in 50 at 15 miles per hour. 
Current will be generated at a hydro-electric plant 30 
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miles distant, with a 33,000-volt transmission line to the 
tunnel. The Chicago, Milwaukee, and St. Paul Railway 
will operate in a similar way some of the mountain 
divisions of its Pacific Coast extension. Electric traction 
is proposed also for the Hoosac tunnel on the Boston and 
Maine Railway. The tunnel is 4{ miles long, double 
track, with one shaft. It carries daily from thirty to 
forty goods trains of about 1100 tons, and twenty 
passenger trains of 400 tons. The ventilation is poor, 
and there is considerable moisture, with ice in winter. 
It is operated as one block section on account of the 
smoke. The electrically operated part of the line would 
be 74 miles long, and the electric locomotives would be 
coupled to the steam locomotives, as in this mountain 
district there are no suitable positions for establishing 
engine-houses and facilities for changing. A 600-volt 
continuous-current system is proposed, with 50-ton 
passenger engines and 95-ton goods engines. 

The single-phase electric railways in the United States 
aggregate 967 miles, with 64 locomctives and 246 carriages. 
The two longest lines are 116 miles each, and the shortest 
line is five miles. The power stations aggregate 137,500 
horse-power ; 25-cycle alternating current of from 3300 to 
11,000 volts. is used. The Illinois Traction Company has 
one of the largest electric railway systems, with 530 miles 
of line. Itis building 75 miles of extensions, and is also con- 
structing a bridge across the Mississippi River to the city 
of St. Louis at a cost of £1,000,000. ‘Ihe electric railways 
are beginning to develop parcels and goods traftic, which 
requires special accommodation in the way of termini, 
sidings, goods yards, and stations as on steam railways. 
These electric railways—as distinguished from tramways 
—are extending very rapidly, not only in country districts 
but between large cities. The Washington, Baltimore, 
and Annapolis Railway is a single-phase line that was 
opened in 1908. It is double line, standard gauge, 40 
miles long, with a 20-mile branch. A _ three-phase 
current of 6600 volts is delivered at the sub-stations and 
converted to single-phase alternating current of 6600 
volts and a frequency of 25 cycles per second. Bracket 
poles 150ft. apart carry a catenary cable from which the 
trolley wire is suspended 223ft. above the rails. The 
double-bogie carriages have four motors of 125 horse- 
power, and can be run at a speed of 75 miles an hour. 
‘They are 62ft. long and weigh 50 tons, and carry 66 
passengers. 

In street railway or tramway work two cases of munici- 
pal interference are of interest. At Cleveland a company 
supposed to represent the city acquired contro! of the tram- 
way system from the original companies, promising a uni- 
form fare of 13d. instead of 24d. While the old fare included 
liberal transfers and good service, the new management 
reduced the service and gave few transfers. The receipts 
under the reduced fares did not pay expenses. At Chicago 
the companies were forced to an agreement by the city, 
with municipal ownership as @ future possibility. Under 
this arrangement the dilapidated lines have been rebuilt, 
and autiquated rolling stock replaced with modern cars. 
Steel sleepers, 1081b. grooved girder rails, and a concrete 
base are features of the new permanent way. In fact, 
in all the large cities there is a tendency to more sub- 
stantial construction of the tramway lines. In many 
cities, also, flange rails from 5in. to 9in. high are being 
used instead of grooved rails. 

The Milwaukee Northern Electric Railway has a power 
plant operated by gas engines. In November one of the 
gasholders or gasometers exploded. In six hours current 
was obtained from a connecting line, and in twenty hours 
the piping had been arranged so that the producers could 
be run on the suction system while the gasometer was 
being repaired. Another interesting piece of work was 
the raising of one of the Chicago electric elevated railways 
to allow another railway viaduct to pass under it. ‘I'he 
steel structure was raised without obstructing traffic, and 
the columns were then lengthened by splicing new 
pieces at the bottom. The rise was about 6ft. Tem- 
porary timber trestles were later built for a few spans— 
alongside the viaduct. Trains were run on these, 
while three of the plate girder spans were torn out 
and replaced with a steel] truss span crossing the new 
railway beneath. 


Bridges. 


The failure of the Quebec cantilever bridge in 1907 had 
an unpleasant echo in 1908, when it was found that the 
great Queenborough cantilever bridge just completed across 
the East River at New York City was not strong enough 
to carry its intended loads. It is of ample strength for 
present traflic, but cannot provide for the intended future 
development. This bridge was completed in 1908, and 
has been described in Toe Encineer. As a result of the 
investigation of the cantilever bridge, the mayor appointed 
an engineer commission to investigate the plans of the 
suspension bridge now being built over the same river. 
The last wires of the four cables of this bridge were laid 
in December. Each cable has 37 strands of 256 wires, or 
9472 wires in all. This will be the third suspension 
bridge over the East River, and is termed the Manhattan 
Bridge. It has a channel span of 1470ft., and two shore 
spans of 725ft. The second, or Williamsburg Bridge, has 
a channel span of 1600ft., and two shore spans of 597ft. 
The first, or Brooklyn Bridge, has a channel span of 
1596ft., and two shore spans of 930ft. In the second 
bridge, the shore ends of the cables do not carry the 
shore spans, as they do in the other two bridges. The 
City of New York has had investigations made as to 
different projects for a bridge over the Hudson River, 
where an enormous length of span would be required, as 
the Government will not permit the construction of piers 
in the river. The engineers report that a cantilever 
bridge of 1400ft. span could be built at 179th-street for 
£2,000,000, or at 110th-street for £3,000,000. At 57th- 
street a company holds the franchise for a bridge, and its 
suspension bridge of 8200ft. span is estimated to cost 
£6,000,000. 

The Columbia River bridge of the new Spokane and 





Seattle Railway is about 6500ft. long, crossing two 
channels separated by shoals, which are dry at low 
water. The north channel is crossed by nine fixed 
truss spans of 200ft. to 270ft. and a swing span 
of 467ft. The south channel is crossed by seven fixed 
truss spans of 162ft. and a swing span of 335ft. Between 
the two groups of truss spans is a plate girder viaduct 
having twenty-five spans of 82ft., the girders resting on 
concrete piers. The same railWay crosses the Willamette 
River by a bridge having four trtss.spans of 270ft., two 
plate girder shore spans and a swing span of 526ft. The 
Chicago and North-Western Railway has almost com- 
pleted its new double-line bridge to supersede an old 
single-line bridge over the Mississippi River at Clinton. 
The new bridge is parallel with the old line, and 40ft. 
apart—between centres. It has nine lattice truss spans 
of 146}ft., two Pratt truss spans of 202ft. and 185ft., 
twelve plate girder spans—on steel cylinder piers, in 
pairs—of 50ft., and a pin-connected swing span of 460ft., 
with two embankments across lowislands. ‘The Louisiana 
and Texas Railway has also built a new bridge over the 
Atchafalaya River parallel with one built in 1881, but now 
not strong enough for the enormously increased weights 
of locomotives andtrains. It has six through truss spans 
of 236ft., plate girder approach spans, and a swing span 
of 272ft. The piers are of concrete, and were built by the 
pneumatic system. The spans were erected on a pier or 
wharf on shore. Barges were floated under them, with 
timbering on the decks; the spans were then floated into 
place, and lowered upon the piers by admitting water 
ballast to the barges. Similar work, or the renewal of 
old spans, has been necessitated in many other cases by 
the increase in loads and in traftic. 

Many bascule drawbridges have been built, some with 
fixed trunnions and others rolling bodily backward as 
they rise. A double-line bascule bridge of the Strauss 
trunnion type has been built at the entrance to the 
Chicago and North-Western Railway terminus at Chicago, 
and is one of two bridges to form afour.line approach. It 
has aclear span of 140ft., and has but one leaf. It revolves 
on 28in. trunnions, and is operated by two 50 horse-power 
motors, but normally requires only 45 horse - power. 
The counterweight is a 1200-ton concrete block sus- 
pended above the railway lines, and descending as 
the bridge opens. A single-line bascule bridge of 
the Scherzer rolling-lift type has been built for the Bal- 
timore and Ohio Railway at Cleveland. This has a 
single leaf, 230ft. long, giving a clear channel width 
of 210ft. These are examples of several generally similar 
structures. 

The second largest concrete arch bridge in the world 
was opened to traflic in October. This is in Fairmount 
Park, Philadelphia. It has a span of 253ft., 70}ft. rise, 
and has spandril arches to carry the roadway. The 
approaches are arches of 53ft. span. A masonry arch 
bridge built across the Connecticut River at Hartford has 
nine semi-elliptical arches of 7Oft. to 120ft. span. The 
bridge is SOft. wide, with a 60ft. roadway. A masonry 
bridge built to carry the six lines of rails of the New York, 
New Haven and Hartford Railway at New Haven has 
50ft. spans, and is 87ft. wide inside of the copings. A 
three-hinged concrete arch bridge for light traffic was 
built at Washington. The arch is of 100ft. span, 15ft. 
rise, with three ribs supporting spandril columns which 
carry the slab floor. The hinges are steel pins lying in 
recesses in cast iron ribbed shoes embedded in the 
concrete. A concrete arch aqueduct is to be one of the 
structures on the New York barge canal. The arch will 
be of 110ft. span, with spandril arches supporting the 
aqueduct. At Harrisburg the city has built a concrete 
viaduct 2440ft. long across a valley, the height being about 
60ft. The arches are of 50ft.to 100ft. span, and as the 
viaduct follows the line of a street at the lower level, the 
piers are pierced with arches of 25ft. span. The bridge 
is 40ft. wide, with a 30ft. roadway. The floor slab is 
supported by four arch ribs or girders resting upon the 

iers. 

. Two railways are now building short span bridges, with 
concrete abutments and piers and massive concrete slabs 
forming the girder and tloor in combination. Some of 
these are 26ft. long., 3ft. deep, 6}ft. wide, and weigh 
33 tons. The slabs are laid side by side to the required 
width, and are covered with the ballast. Another railway 
is building concrete “ trestles” or short span viaducts in 
place of the ordinary wooden trestle bridges used on new 
lines. The spans are from 10ft. to 20ft. A row of con- 
crete piles is driven to carry each concrete cross girder; 
and upon these girders rest concrete slabs for a solid floor. 
A curious bridge, built to carry a highway over a railway 
cutting, has steel trusses and floor beams, all embedded 
in concrete which forms girders and floor. The bridge is 
of 61ft. span, and the steel construction is designed to 
lend itself to incorporation with the concrete. 

Two bridge accidents may be noted. On June 23rd 
the bursting of the bank of the Cornwall Canal—on the 
Canadian side of the St. Lawrence River—caused the 
undermining of the pivot pier of the swing span of the 
railway cantilever bridge crossing the river at this point. 
The 240ft. bridge was thrown to the ground. The gap 
was shut off with a cofferdam, and bridge material ready 
for other structures was hurried to the spot. The tem- 
porary bridge, including a plate girder swing span over 
the deviated channel of the canal, was opened to traftic 
on August 17th. On September 23rd a 380ft. truss span 
under erection on the Baltimore and Ohio Railway col- 
lapsed under a goods train. It appears that a bogie 
wagon was derailed and knocked out some of the beams 
of.the falsework. The span was not completed. It was 
to replace one of the spans of an older bridge, and the 
railway was carried temporarily by plate girder spans on 
timber towers. This was at the Havre de Grace bridge 
over the Susquehanna. The present bridge is a single- 
line structure. The new one will have a double line. It 
is 7000ft. long, with spans of 380ft., 420ft., and 520ft. 
The official report on the investigations as to the ill-fated 
Quebec Bridge showed three important points :—(1) 
Failure of the bottom boom caused the collapse, and was 











due to defective design; (2) The unit stresses were excep. 
tionally high, and the specifications were not satisfactory ; 
(3) The dead load was assumed at too low a figure, and 
was not afterwards corrected. Tests of a model of the 
boom that failed were made by the Phwnix Iron Com- 
pany, the contractors; it was one-third size in lineal 
measurement, with a length of 19ft., and built of the same 
quality of steel. Deflections occurred at 9000 lb., 
18,000 lb., and 24,000 lb., and at 25,5001b. per square 
inch it failed suddenly by shearing off the rivets of the 
horizontal lacing bars which connected the vertical web 
members forming the boom. These webs were bent or 
buckled in reverse curves, and the lacing bars were vio- 
lently distorted. These results indicated that no main 
part was stressed to its elastic limit under this load, and 
that the webs would have carried a much greater load if 
the bracing details had been stronger. This supports the 
finding of the engineers’ reports on the accident, which 
showed that the separate webs of the boom were not 
connected in such a way as to act as one unit. It séeme 
probable that the design and construction of this great 
bridge will be taken up by the Canadian Government, as 
it is to form an important link in the Government's new 
transcontinental railway now in active construction, 








EARLY RAILWAY HISTORY AND FALLACY. 


(By a Correspondent, ) 


Tur presidential address, by Mr. J. C. Inglis, at the 
Institution of Civil Engineers, touched on historical 
interest in giving Brunel’s original report of 1835; and 
Herbert Spencer’s autobiography is good also for material, 
as Spencer started life at seventeen under Charles Fox, 
on the London and Birmingham, in 1887, and did not 
abandon a railway career till 1841, when he appears to 
have thrown it up in a huff at the indignity of the offer of 
locomotive superintendentship on the Birmingham and 
Gloucester line. Here he had assisted at the experiments 
on the Bromsgrove Lickey incline, 1 in 37 for two miles, 
considered then by the Stephenson school almost un- 
workable by the locomotive engine, and he had taken 
part in the competition between the Bury engine and the 
American locomotive of Norris. Spencer tells us, too, 
that the Detford Viaduct over the Avon became such an 
obscession as to procure him “ Defford” as a nickname. 
He records also the insistent belief of those days that a 
smooth rail would never give bite enough to a smooth 
wheel to make railway travel possible beyond a limited 
extent of load and ruling gradient. 

Another bogey was the grinding of the wheels round a 
curve, to be avoided at all cost by the adoption of some 
over-riding or differential appliance, such as is found in 
the modern tricycle, or axle drive of a motor car; also in 
a carriage with wheels live on a fixed axle, as on the old 
Sceaux railway out of Paris, or an ordinary road vehicle 
required to turn a sharp corner. 

But the greatest bogey of all was the height of the 
centre of gravity ; this it was considered indispensable to 
keep as low down as possible, regardless of the experience 
of the stage coach, loaded with luggage and passengers 
on the roof, running at that time in conjunction with the 
railway. Mr. David Joy’s interesting reminiscences 
record his disgust at being compelled to spoil his favourite 
locomotive design to satisfy this unreasoning require- 
ment of spurious science. 

It was decided by Brunel to his own satisfaction that 
the present gauge, 5ft. outside measurement, was insutfli- 
cient, although the same as of wheeled vehicles from the 
time of tne Koman, as testified by the ruts in Pompeii; 
and so the Eastern Counties line from Shoreditch was 
laid by John Braithwaite with a gauge of 5ft. din., the 
present Irish gauge, or else to the Indian gauge of 5ft. 6in., 
while Brunel was not content with less than 7ft., so as to 
bring the boiler and body of the carriage down between 
the wheels. But now Mr. Brennan is prepared to 
reduce the gauge to zero, on his monorail system, where 
the balance is preserved by internal gyrostatic domination. 

The ordinary gauge could not rival the broad gauge 
except on the Crampton system, which seems to have 
fascinated the academic science of the French engineer. 
David Joy might well have asked Crampton: Why 
do you not run about on all fours? Why do you 
assume the noble attitude of man, erect as a biped?” 
But Crampton was given a free hand to work out his 
fallacy, when scarcely out of his teens, and Joy was 
told to stand aside. 

It took some little time to disprove this fallacy of low 
centre of gravity, and then carriage body and boiler 
appeared mounted over the wheels, even on the broad 
gauge, and it was found that gauge between the rails 
had little influence on speed or size of rolling stock. 

Incidentally, however, the broad gauge left a valuable 
heritage in = liberal loading gauge, as it is not the gauge 
between the wheels, but the loading gauge under the 
bridge and tunnel which limits the power of the modern 
locomotive and the accommodation of the carriage, 
compared with the American. 

The loading gauge is shown by the section of a tunnel 
on a principal railway, unfortunately too much like the 
profile of the suenediale canal tunnel, timid and small. 

The railway track of a double line is divided into five 
breadths, the two 5ft. of the gauge, the 6ft. between, and 
the 4ft. on each side, 24ft. in all; and only 4ft. wider, as 
Srunel pleaded, on the broad gauge. 

The headway allows a chimney top to rise 14ft. above 
the rail, but boiler and carriage body are limited in the 
haunches of the arch to an extent now becoming 
intolerable. 

The fallacy of broad gauge and low centre of gravity 
arose from looking at the moving body from the statical 
point of view alone, like the medical officer in opposition 
to the drill sergeant as to the easiest position of the 
soldier's knapsack. But the conditions of stability, 
statical and dynamical, are antagonistic, as we see when 
a spinning top rises up on its point, or a bicycle preserves 
the upright position while in movement; butif dynamic 
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freedom is interfered with, down the body falls, like the 
bicycle if the steering axle is locked, or the Brennan 
monorail carriage, unless the interior fly-wheels are 
allowed free precession. 

The high centre of gravity of a carriage body on springs 
is the equivalent analogue of low metacentric height of 
a vessel in the water in making the oscillatory motion 
slow and easy. When a vessel is ballasted too low, so 
that the statical stability is excessive, the motion is 
uneasy in the waves, seas break over, life and limb of 
the passenger are endangered, and a sailing ship is liable 
to be dismasted. 

So, too, an engine or carriage with low centre of gravity 
does not utilise the springs to mitigate shock, is more 
liable to derailment, and is not so safe or comfortable in 
consequence. 

Not only was the height of a carriage to be limited, but 
the length too, so as to take a curve with safety, as it 
was thought. But with bogie trucks at each end, a 
modern carriage 65ft. long will round these curves with 
perfect safety, as the sidelong thrust on the rail required 
to rotate the carriage is with its extra leverage no greater 
than before. 

A tank for model experiment is now an essential equip- 
ment for design in naval architecture; why not then a 
model railway? Make it say to a scale of one-sixteenth, 
giving an engine and carriage about a foot high, with 
driving wheels from 6in. diameter, and smaller on a 
gauge of 4in.; the speed for dynamical similitude would 
be reduced to one-quarter, say 15 miles an hour, and 
the steam pressure 10 one-sixteenth, or about 10 1b. per 
square inch. Or ascale of one-ninth might be adopted, 
run at one-third speed of 20 miles an hour, with boller 
pressure about 20 ib. per square inch. Something more 
like the model exhibited by Bassett-Lowke in their 
window in High Holborn. 

The centre of gravity could be lowered or raised, 
even into the chimney for experimental interest; and 
if the model were ditched occasionally it would not 
matter, as it would made for the purpose. 

The power of a locomotive engine is the horse-power 
supplied by the boiler, and the modern designer is 
required to mount on wheels the biggest boiler that will 
go through bridge and tunnel, so that the locomotive of 
to-day has been hkened to a petroleum reservoir mounted 
on castors. 

Returning home after twenty years’ absence, the 
stranger will notice the disappearance of the elegant 
express engine, with single uncoupled driving wheels, trom 
7ft. to 8ft. high and more, but capable of taking a train of 
150 to 200 tons only, while 400 tonsis now an ordinary load. 
The high wheel for speed implied a small boiler, unable 
to supply steam beyond a limited number of revolutions 
per minute ; but with the large boiler the revolutions can 
be increased, and a smaller wheel can be employed for 
the same speed to draw a heavier train. ‘lhe small 
wheel, too, has the advantage of going up hill faster, and 
so can maintain a higher average speed. 

For instance, a speed of 45 miles an hour up hill and 
55 down is 4 miles an hour faster than if the velocity falls 
to 35 up hill, to be made up to 65 down hill; and to keep 
time with the first train the second would require to be 
flogged down hill at over 80 miles an hour. 

lt itis found practically that engine resistance, reckoned 
as back pressure, mounts up as the square of the revolu- 
tions or piston speed, then an engine is doing most work 
when the back pressure is one-third the effective pressure ; 


and we may assume this to have been the case | 1.40a.m., and are due at Greenore at 6.0—the shortest | 


| sengers leave London at 7.30 p.m., sail from Holyhead at | 





depended on the valve setting and balance of the period ; 
and then an 8ft. wheel was at its best when running 
nearly 70 miles an hour. ; 

But if the improvement of balance and modern valve 
gear permit of, say, 300 revolutions a minute as that 
which uses the steam to the greatest power, then the 
wheel can be reduced from Sit. to about 6ft. 6in., and the 
weight of the train can be increased, with the boiler power 
enlarged in proportion ; and this we see going on, much 














delightfully situated on Carlingford Lough, with the 
Mourne mountains in the distance, and Warrenpoint 
and Rosstrevor near. On arrival, the passenger for Belfast 
or Londonderry may leave forthwith and breakfast on 
the train, or may breakfast on board and leave by a 
later train. But, possibly, if he be visiting Ireland for 
pleasure, and golf in particular, he may be content to 
stay awhile at Greenore. On the return journey the pas- 
senger may leave Londonderry as late as 5 p.m., and 












































Fig. 1—PART 


as the amateur may regret the disappearance of a type 
such as Mr. Patrick Stirling’s beautiful engine. 








THE RATHMORE. 





One of the most comfortable ways of crossing to the | 
North of Ireland is vid Holyhead and Greenore. Pas- | 


| 
| 


with the old 7ft. driving wheel engine, designed to run at | passage except between Larne and Stranraer. A decided | 
60 miles an hour with 240 revolutions per minute; this | charm is the approach on the Irish side, as Greenore is 
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CROSS SECTION OF THE RATHMORE 


Belfast at 6.50, in a dining car train and be at Euston at 
7.30 the next morning. 

With a view to rendering this route more comfortable 
so far as the sea passage is concerned, the London and 
North-Western Railway put into service last July a fine 
new vessel, the Rathmore, which was built by Vickers, 
Sons and Maxim at Barrow-in-Furness, and whith, by 
the courtesy of the railway company and of their marine 
superintendent, Commander Holland, C.I.E., D.S.O., in 
particular, we are now enabled to describe and illustrate. 

The general appearance of the Rathmore may be 
judged from the engraving above. She is 310ft. long 
overall, 299ft. between the perpendiculars, has a breadth 
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of beam of 40ft., and a moulded depth of 15ft. 6in., with | men’s lavatories, which embody the latest sanitary and 


a gross tonnage of 1595 tons and of 652 tons net. 


| other improvements, and have been specially designed. 


A leading feature is the means taken to meet | The flooris laid in black and white tiling. Nextto the lava- 
the desire of passengers for seclusion, by providing | tories is a bathroom, and then the galley. The passage-way 


a large number of private cabins. 


cabins, some of them for only one occupant, and, alto- 
gether, they accommodate about 100 first-class passen- | lights, so as to give headway. 


There are 48 such | leading to the lavatories, bathroom, and galley is lighted 


| by a borrowed light, and equipped with sunk electric 
The galley has electric 


gers. These state-rooms are situate on the bridge, and | grills, in addition to the usual cooking utensils, and being 


on the main and lower decks. 


They possess every 


| situated some distance from the dining-room, no smell of 


feature to make them comfortable, and the woodwork | cooking percolates through. 


being enamelled white, they are unusually light. 
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On the lower deck there are two three-berth first- 


ao 


Fig. 2—STARTING PLATFORM OF THE RATHMORE 


general appearance of a single berth state-room can be 
seen in Fig. 3. Ahinged cane seat is provided, and the 
closed front of the washstand is so arranged that it will 
also form a table for a cup of tea, or act as a dressing 
table. Anti-slam hooks are provided for the cabin doors, 
and - remove the irritating rattle that is to be often 
heard. 

There are thirteen two-berth and two single-berth 
cabins leading off the vestibule on the bridge deck. The 
vestibule is shown in the Supplement. The stairway 
in the centre leads down to the main deck. 

Another characteristic is the ample dimensions of the 
smoking-room. On these comparatively short passages 
many gentlemen spend the whole time in the smoking- 
room, and this has led to the railway company providing 
more accommodation there than has been customary 
and, by the way, has caused them to enlarge the smoking- 
rooms on their express boats to Kingstown and North 
Wall. On studying the engraving in the Supplement it 
will be admitted that the room is both handsome and 
airy. It is panelled in Austrian oak, upholstered in 
morocco leather, and is ventilated by Utley’s rectangular 
ports in the sides of the room and an electrically driven 
exhaust fan placed in the high dome skylight. The rail- 
way company’s coat of arms will be seen in the centre 
panelling. The room is situated on the bridge deck, as 
shown in the supplement, and has a lavatory on the port 
side and a bar on the starboard side. 

Forward of the smoking-room is a new feature in the 
shape of a ladies’ deck lounge, illustrated in the Supple- 
ment. It can be approached from either side of the ship, 
from the vestibule, or by a stairway from the ladies’ 
cabin on the main deck. This latter is a great boon, as 


there is no need for ladies to go out into the weather. | 


The lounge is upholstered in peacock blue frieze velvet, 


panelled in white enamel, and has a lavatory on the port | 


side. The dome is exceedingly handsome, and, giving 
an air of lightness, is the leading decorative feature 
of the room. 


On the main deck there is, forward, the dining saloon. | 


It is upholstered in olive green frieze velvet and panelled 
in Austrian oak. Its proportions may be judged from 
the engraving given of it in the Supplement, which is 
taken looking towards the port side. It provides accom- 
modation for dining fifty passengers, and has an electric 
radiator. 

Opposite the dining saloon doors are the stairs up to 
the vestibule, and under this stairway are the steps to the 
lower deck. To the right is the ladies’ saloon, which is 
upholstered in crimson maguette velvet. The sides are 
enamelled in white and relieved in old gold. The curtains 
are cream-coloured, and the whole room has an air of 
cleanliness and comfort. It, too, has an electric radiator. 
Off the ladies’ saloon is a doorway leading to ladies’ 
cabins and thence to a lavatory. The illustration of the 
ladies’ saloon given in the Supplement is taken from this 
doorway, and adjoining it are the steps up to the ladies’ 
lounge. 

On the starboard side on the main deck are the gentle- 


class state rooms, twenty two-berth, and one single berth. 

The promenade on the main deck is illustrated in the 
Supplement. On the extreme left, in the recess, is one of 
the windows of the smoking-room, and to the left is the 
engine hatch. Further aft is the cargo hatch, and then 
comes the third-class accommodation, which is a distinct 
advance on anything yet attempted in that direction. 
For instance, there is forward on the poop deck a third- 
class smoking-room, panelled in polished mahogany, up- 











Fig. 3—SINGLE-BERTH STATE-ROOM 


| holstered in cane seating, and laid in rubber tiling. The 
| poop deck is reached by two gangways over the cargo 


| hatch, and at.the end there is a wide entrance to the | 


| third-class accommodation, whence there is a stairway 
down to the main deck, on which there is the usual deck 
| cabin with a dining saloon upholstered in maroon colour 
| rep, and a ladies’ third-class room upholstered in the 
| same material. The sleeping accommodation is on the 
| lower deck, and this is generally given in the shape of 
| four and two-berth cabins, ensuring greater privacy and 
| comfort than is generally afforded. The ship is certified 
| to carry a total of 1866 passengers. 
| The heating by steam and the ventilation of the 
| passenger spaces have received the most careful con- 
| sideration. Seven exhaust fans of large dimensions 
| extract every particle of foul air, and supply fresh air in 
| addition to the ordinary natural ventilation. 





The Rathmore is provided with six boats and a num- 
ber of buoyant deck seats to more than meets the 
Board of Trade requirements. 

The Rathmore carries cattle but the animals are sepa- 
rated from the passengers hy water-tight bulkheads, and 
their quarters have separate ventilation. For the carriage 
of hunters and racehorses special stalls are provided with 
the sides, ends, and tops padded with leather. On the 
forward sides of all stalls that are open to the weather 
hinged screens are fitted to protect the animals. 

The general plan of the vessel is given in the two-page 
Supplement. The captain’s room is on the boat deck, and 
above is the flying bridge. On the boat deck there are four 
lifeboats, two cutters, and further aft is the docking bridge, 
whence, and from the flying bridge, the vessel is steered b« 
telemotor gear. In the forecastle is asteam windlass ard 
capstan and one of the cargo hatches with a steam winch. 
There is a similar winch to the cargo hatch aft. A large 
warping capstan is provided aft, and the steam steering 
gear controlled by telemotor gear from the flying and 
docking bridges, as just mentioned. The pole masts are 
fitted with derricks for quickly working the cargo. 

The propelling machinery consists of two sets of four- 
crank triple-expansion engines. Each set has one 
high-pres:ure cylinder 25in. diameter, one interme- 
diate cylinder 87in. diameter, and two low-pressure 
cylinders 4lin. diameter. The stroke of each is 30in. 
They are balanced on the Yarrow, Schlick, and Tweedy 
system. The propeller shafting is of steel, turned all over, 
| and the bosses of the propellers are of cast steel, each 
| having three blades of phosphor bronze, the pitch being 
| 13ft. 6in. The condensers are cylindrical in form and are 
| placed in the wings of the ship. They are built of steel 
| plates with brass ends and doors, and have a combined 
| cooling surface of 7000ft. The cooling water is supplied 
| to the condensers by two large centrifugal circulating 
| pumps, worked by independent two-crank compound 
engines. Vacuum in the condensers is maintained by 
Edwards’ air pumps worked from the crossheads. There 
| is a full complement of pumps for the bilge, sanitary and 
| fresh water services. The pumps for emptying the ballast 
|tanks are so arranged that all tanks can be emptied 
| simultaneously, or, if necessary, some can be emptied and 
| others filled at the same time. All the ballast tanks can 
| be emptied in twelve minutes. For feeding the boileis 
| two of Weir's pumps are fitted, each of them capable of 
| feeding the boilers when the ship is at full speed. They 
are arranged for circulating the water in the boilers whilst 
steam is being got up, and can, further, discharge over- 
board for emptying the boilers. There are also a feed 
water heater and a feed water filter. 

The engines and dynamos for lighting the ship and 
supplying power to the motor-driven fans are placed at 
the aft end of the engine-room, and are level with the 
starting platform. The engines are of the vertical 
inverted type. 

Ventilating is by natural means and is of a perfect 
character. There are four boilers in one boiler-room, 
two of them single-ended return-tube type, 10ft. 6in. 
long and 13ft. 6in. diameter, and two double-ended of the 
same diameter, and 20ft. 6in. long. They have a work- 
ing pressure of 180]b. There are two funnels, elliptical 
in section and 65ft. high above the fire bars. 

The boilers are worked under the closed-stokehold 
system of forced draught, air being supplied by three 
steam-driven fans to equal a lin. water pressure. There 
| is a steam ash-hoist and two of See’s ash ejectors. 

Finally, it may be said that the speed called for in the 
specification was 20 knots but the Rathmore attains 21 
knots. Mild steel has been used in the construction, and 
great attention given to the strength of the scantlings. 
There are eleven water-tight bulkheads. 











CROSS-LAID DOUBLE-LAYER WIRE ROPES. 


WE recently witnessed a series of experiments made on 
wire ropes of the general form shown on the accompany- 
ing engravings, that is to say, with an outside layer cover- 
ing an inside layer. This is only typical of the form of 
rope in question. The strands shown may, of course, be 
themselves stranded. The remarks which follow are 
equally applicable to both kinds of rope. These ropes had 
been specially made for the purposes of the test, and we 
may add that the experiments were made both with ropes 
in which the inner and outer layers were laid in the same 
and in opposite directions. Such ropes as these have the 
property of not twisting when they take up a load, but, as 
we shall show, they are, on the other hand, open to 
serious objections, and may under certain circumstances 
actually become a danger. 

In the first experiment a piece of new rope was put in 
the breaking machine and broken, its breaking strain 
being 10 tons 2cwt. The layers in this rope had been laid 
in opposite directions, and on lifting up the strands of the 
outer layer it could be seen that the mere breaking load 
| had caused them to make pronounced indentations on the 
| strands of the inside layer. The next experiment con- 
sisted in lifting a weight of between 4 tons and 4} tons 
|on another length of the same rope. The weight was 
| lifted, of course, quite easily, and there was no tendency 
| of any kind for it to revolve. It was revolved by hand, 
however, the rope being twisted at the same time, and 
when it had made five complete turns the inner layer of 
wires broke and the load descended slightly, but was pre- 
vented from falling by the outside layer. 

On examination it was quite clear what had happened. 
The outside layer had been unwound, and the inside 
layer wound up, with the result that the whole of the 
weight had been transferred to the inner layer. As this 
had a cross-section equal to about one-third of that of 
the whole rope, its breaking load, taking the first test 
mentioned as the basis of calculation, would be 


1 s 2 _ 
ee, or, say, 8 tons 7 cwt. The four tons, or 








something over, which it had been called upon to carry, 
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had, of course, proved too much for it, and it had broken. | there is a stockyard having a capacity of 200,000 tons. | being screened by passing over a grating through which 


The outside strands had a breaking stress of, say, 
6 tons 14 cwt., and had carried the load, even though it 
was actually dropped on to it, which bore testimony to 
the excellence of the material used to make the rope. 
Other experiments were carried out with double-layer 
ropes—if we may so term them—and in all cases the 
results were the same—that is to say, when the load and 
rope were twisted, the outer layer became slack and’ the 
inner layer took all the weight.. It did not matter 
whether the outer layer was laid in the same direction as, 














DOUBLE LAYER WIRE ROPE 


or in an opposite direction to, the inner layer. In every 
case the outer layer got slack when the load and rope 
were twisted. It is easy to understand how this was the 
case when the strands were in opposite directions; and 
the explanation of the occurrence when the threads were 
in the same direction is that the outer layer having the 
larger diameter, unwinds first. 

The third series of experiments was carried out with a 
— well under that which the inner layer could carry, 
so that this layer was not broken, as in the second experi- 
ment, but the results were none the less striking. It so 
happened that in one case the rope—which had the 
layers in opposite directions—had a kink in it. This pre- 
vented the unwinding operation proceeding beyond it, 
with the result that the slacking of the outer layer became 
very evident. 
by this example that we requested that a photograph 
might be taken. This was done, and the accompanying 
engraving was reproduced from the photograph obtained. 
This was the result of twisting the load and the rope 
through two revolutions. 

It may, of course, be argued that as the rope has no 





SECTION OF DOUBLE LAYER WIRE ROPE 


tendency to twist, breakages such as we have indicated 
above could not happen. This, however, should not be 
relied upon, as everyone who has had much crane work 
to do knows how easy it is for a load to be knocked up 
against something and sent spinning. 

We mentioned above that indentations were noticeable 
on the strands of the inside layer when the first piece of 
rope was broken. These indentations become very evident 
when a rope of this character has been at work some 
little time, especially if it has to go round a small 
diameter pulley. We have examined such a rope which 
had been at work, and the indentations were such as 
seriously to have reduced the strength of the inner layer. 
It should be remembered that the layers of this rope were 
cross-laid, that is, were laid in opposite directions round 
the core, and hence crossed one another at an angle. 

We have decided to lay the results of these experi- 
ments before our readers, as the matter appears to us to 
be of considerable importance. _We should mention, 
perhaps, that it is only when a cross-laid double layer 
rope is used alone that it is subject to the disadvantage 
described. Double and multiple layer ropes are, of 
course, used successfully to form strands of larger rope. 








SOME AMERICAN BLAST FURNACE PLANTS. 
No. Ii.* 


Swedeland furnaces.—-This plant, in Pennsylvania, has 
two furnaces of 600 tons daily capacity, and in 1907 4 
reatrangement .and_ reconstruction of it was made to 
improve the facilities. The farnaces remain unchanged. 
To provide an ample supply of ore during the winter, 
when the ore traftic on the Great Lakes is suspended, 








So remarkable was the evidence offered | 


Two lines of railway—l and 2 in Fig. 4—run along | air is drawn by a fan. The screenings are discharged into 
opposide sides of a long pit, 8, into which the trains dis- | & storage bin, whence they are drawn into narrow-gauge 
pe the ore. Travelling over this pit is a steel tower, 4, | wagons as required, and taken to the boiler-house to be 
forming one support of a Dodge ore-handling bridge, 5, | used as fuel. The tunnel is below the high-water level of 
the other support being a two-leg A-frame at 6. Upon | the river, and the concrete is therefore made waterproof 
the bridge travels a grab bucket, 7, which takes the ore | by layers of felt in hot asphalt. At one end of the 
from the pit and delivers it to the stock pile. The ore| tunnel is a turntable to connect its track with the 
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Fig. 4—SWEDELAND FURNACES 


from the pile—or from the railway wagons if necessary— | narrow-gauge works railway. The tunnel is lighted by 
is delivered by the grab bucket to hoppers, 8, attached to | electricity. 
the outer side of the tower. and through them to the| The larger blast furnace is 85ft. high, 16}{t. diameter at 
50-ton transfer wagons, 9 and 10. | the bosh, and 104ft. at the hearth. The other is 80ft. 
The transfer wagons are operated by electricity, and | high, with diameters of 173ft. and 12}ft. They have steel 
are used to fill the double row of triangular storage bins | shells supported on cast iron columns; the bosh plates 
at 11, The bins nearest the furnaces are for coke, lime- | are of bronze, and the hearth jackets of steel. Each has 
stone, and special ore. During the summer much of the | a double skip hoist and a R-berts revolving-top charging 








* No. I. appeared January 8th. 
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Fig. 5—-CROSS SECTION OF TUNNEL BINS AND ORE PIT 


device. The levers for controlling the bell cylinders and 
the winding engines are grouped in the tunnel at the foot 
of the incline, so that all movements are under the control 
of one man. Adjacent to the levers are the bell indicators 
and the furnace sounding apparatus. There are seven 
Roberts-Cowles hot blast stoves; each furnace has three, 
and the seventh can be connected to either‘of the furnaces. 

Each furnace has a casting-house, and;,there are two 


regular supply of ore is delivered by the grab bucket directly 
from the railway wagons to the bins.. The use of the 
transfer wagons gives great flexibility in distribution, and 
reduces the travel of the ore-handling bridge. 

Under the bins, and extending for their full length, is a 
tunnel, 12, lined with armoured concrete. This. is more 
clearly shown in Fig. 5. The bins have rows of shoots 
with revolving hopper gates. The ore and limestone are 














Fig. 6—SLAG CAR, 220 TONS CAPACITY 


delivered in required quantities to an electric transfer car | double-strand Uebling pig-casting machines. Therc are 
fitted with weighing scales; this car then runs to the foot | three blowing engines, each with two blowing tubs, 7ft. 
of the skip incline and discharges its contents into the | by 5ft. Three Worthington electric centrifugal or turbine 
skip lying beneath it. The gates are all operated by | pumps supply the water tower. The power plant com- 
prises boilers of 4000 horse-power, and three direct-con- 
nected Westinghouse electric generators of 200 kilowatts 
each, 


apparatus on the transfer car, thus avdiding the use of 
operating mechanism on each gate. The coke from the 
bins is discharged directly into the furnace skip car, 








THE ENGINEER 


1909 


JAN. | 5. 








Vanderbilt furnaces.—The Birmingham Coal and Iron 
Company has nearly completed its second furnace. This 
is 80ft. high, 13ft. diameter at the top, 18ft. at the bosh, 
and 12ft. at the crucible, which is 8ft. high. The hearth 
has ten petticoat tuyeres, one iron notch, and three cinder 
notches. The petticoat for cooling the bosh is of steel, 
with removable shelves, the water overflowing from one 


to the other, and finally discharging into a trough sur- | 


rounding the hearth jacket. This jacket is of cast iron, 
water cooled from the outside. Above it, and between 
the jacket and the petticoat, is a row of copper cooling 
plates. The skip bridge or incline has two lines of rails, 
and the furnace has a top of the McKee pattern, revolved 
by an automatic device. There are four hot-blast stoves, 
20ft. diameter and 85ft. high, each of which has a 5ft. 
chimney, 140ft. high, for the waste gases. 

The ore is brought in from the company’s mines, and 


dumped from a double-line steel viaduct into along storage | 


pit, beneath which is a tunnel lined with concrete. The 


tunnel is 15}ft. wide and 134ft. high, with two rows of | 


shoots and gates, Sft. apart, just above the springing line 
of the arch. The stock yard can supply 25 tons of | 
ore per lineal foot by gravity, and has a total storage 
capacity of 60 tons per foot. In the tunnel are two lines 
of rails of standard gauge, carried by rolled steel sleepers 
of H section embedded in the concrete. On these tracks 
run electric transfer cars of 10 tons capacity, fitted with | 
automatic weighing apparatus. These deliver the ore | 


dust, owing to the use of the soft Pocahontas coke. The 
overhead flue to the boilers has three vertical legs, and 
these are usually cleaned at cast time, so that the blast 
need not be taken off entirely. The 6ft. flue to the 
boilers, however, is underground, and had to be cleaned 
out about every five weeks. A larger dust catcher was 
built, with side entrance and top discharge. The arrange- 
ment is such as to give the gas a whirling motion, 
throwing the dust particles against the sides, when they 
at once drop to the bottom. The catcher has a vertical 


| cylindrical body 18ft. diameter and 16ft. high, supported 


on cast iron columns 11}ft. high. The bottom is a 
truncated cone of 45 deg., ending in a drop or discharge 
valve. 


15 to 20 per cent. of iron, and 60 per cent. of it will 
pass through a sieve of 100-mesh. The same design of 
catcher has been successfully applied at several furnaces 
using the very fine ore from the Mesaba range, and has 
proved very satisfactory. One of the principal reasons 
for its success appears to be its large capacity for the 
dust-laden gas which whirls spirally downward around 
the discharge flue before it can escape upward. At the 
Pulaski furnace the flue that had required to be cleaned 
every five weeks was run for from five to ten months after 
the new dust-catcher had been put in service. The 


The top is also a similar cone, with a top| 
| diameter of 6ft. for the connection to the 6ft. flue. This 
| flue descends 12ft. into the catcher, widening to a bottom 
| diameter of 8ft. The dust held in this catcher contains 


principal thoroughfare in the town, and it is here that the 
great floods of the past have been most destructive. The 
first bridge erected over the Aapjes at Church-street was 
washed away in or about the year 1893, and has since 
been replaced by a new bridge of two spans, which has 
hitherto proved of suflicient size to cope with the severest 
floods experienced. Two other spruits draining the 
western half of the municipality join the river lower 
down, but as the junction is effected below the town 
proper, their influence is not of importance. 

The Aapjes River at ordinary times has a flow of less 
than 3,000,000 gallons per diem, and could be contained 
in a drain pipe of moderate dimensions. Its bed is 
tortuous, and in some places scarcely larger than is 
adequate to this very small flow. On the north of the 
town it has cut itself a channel of some depth, but in 
the earlier part of its course it runs almost on a level 
with the adjacent land. Under these conditions it is 
inevitable that in time of flood, when the flow per minute 
is equal to or greater than the normal flow per diem, the 
banks will be inundated to a considerable distance on 
either side. This is of little consequence in many cases, 
but in some positions, where houses have been built 
dangerously close to the bank, serious damage is likely to 
be caused. 

The first step to be taken was, therefore, the determina- 
tion of the size and course of channel, in order to prevent 
flooding, and this was fixed for the river and its contribu. 











Fig. 7—CAR WITH CRANE LADLE 


and limestone to the skips. In line with the skip pit, 
and separating the ore storage into two parts, is a coke 
bin 80ft. long, with a capacity of 550tons. This charges 
the skip direct by gravity, the coke being screened as it 
passes down the shoot. 

The cast house is 62ft. by 240ft., covered for 160ft. of 
its length, and having a travelling crane, which also 
serves the pig breaker. This crane picks up a sow with 
thirty-two pigs, and carries it to the breaker to be 
broken into proper sizes. The pigs fall upon a sorting 
platform, from which they are sent by inclined shoots to 
the railway wagons. The cast house floor has a capacity 
for 350 tons. 

Dry-air blast—The Gayley dry-air blast system was 
introdueed late in 1907 at a furnace of the Warwick Iron 
and Steel Company, in order to prolong the life of the 
furnace sufficiently to complete certain contracts for basic 
iron. According to information given by the president of the 
company and published in the Iron Age, the furnace was 
built in 1901; its second blast was blown in November, 
1904, and is still running. Owing to the worn condition 
of the lining and the irregularity of working, it would 
have been blown out in August, 1907, but for the 
increased life due to the dry-air blast. As the furnace 
was running satisfactorily on a special grade of basic 
iron, to meet given specifications, it was most important 
that its operation should not be discontinued until suffi- 
cient of this material had been made to supply on con- 
tracts while the furnace was being re-lined. This result 
was successfully attained by the use of the dry-air 
system. 

In April, 1904, the furnace averaged 2660 tons per 
week, with 2716 lb. of coke per ton of iron. In November, 
1907, the average was 2735 tons per week, with 2339 lb. 
of coke per ton, and the percentage of basic iron grade 
was 80 per cent. in place of 54 per cent. During four 
weeks with the dry-air blast, the product ranged from 
2679 to 2978 tons, with 77 to 98 per cent. of basic grade, 
and a fuel consumption of 2188 lb. to 2380 Ib. of coke-per 
ton of iron. A comparison of the weekly averages for 
the dry air and natural air blast showed a 5 per cent. 
increase in product, and a 12 per cent, decrease in coke 
per ton, in favour of the dry air blast. The results are 
especially significant for furnaces which must meet 
specifications for foundry pig, and which have to work 
for closer results than where the pig is to be supplied to 
steel works, With a furnace in good condition better 
results may be expected, and at the Isabella furnace the 
dry air blast showed an increase of 82 per cent. in the life of 
the furnace lining. Itis stated that when—at the Warwick 
furnace—the silicon in the metal fellas low as 0.10 per 
cent. with natural air blast, the sulphur would be so 
high as to make the iron- unmarketable, and it. would 
have to be remelted. Under similar conditions, but 
with the dry air blast, the sulphur would not exceed 
0.04 per cent. 

A new dust catcher.—The Pulaski furnace uses washed 
brown ores, with very little fine ore, but it has had con- 
siderable trouble with flue dust. Most of this is coke 











Fig. 8—-LADLE WITH HAND TILTING GEAR 


bottom cone might be filled with water as in some 
furnace gas washers, but this was not practicable at the 
first installation. 

Slag and hot metal cars.—In the foregoing descrip- 
tions of some American blast-furnace plants, reference 
has been made to cars for handling the slag and the hot 
metal. The three accompanying photographic views 
represent some types of these cars, built by the William 
B. Pollock Company. of Youngstown. Fig. 6 shows 
a slag car having a ladle of 220 cubic feet capacity. Two 
heavy cast steel sole-plates, depressed to clear the ladle 
have their ends supported by a pair of steel-framed bogies, 
and transoms between the ends of these sills or sole- 
plates carry the bearings for the ladle trunnions. One of 
the transoms also has a frame with the hand-operated 
gearing for tilting the ladle. Fig. 7 shows a hot metal 
car with a ladle of 25 tons capacity, the ladle being 
handled by a crane or tilted by a rack and gearing. 
Fig. 8 shows a car of the same capacity, but with hand- 
operated gearing for tilting the ladle. In this case the 
ladle does not revolve upon trunnions, but is carried by 
segmental rockers, so that in tilting it is moved bodily 
towards the side of the car, thus pouring the metal clear 
of the railway line. Both of these hot metal cars have 
cast steel side frames, and are mounted upon four wheels. 
All the cars are equipped with automatic couplings, with 
uncoupling devices operated from the outside. 








THE STORM DRAINAGE OF PRETORIA. 

By H. D. BADCOCK, City Engineer of Pretoria. 
THE question of storm water drainage is always one of the 
most important that a town situated in a region liable to 
torrential rainfall has to meet. No only is the damage 
done to roads and gardens incalculably greater than that 
to which we are accustomed in England, but on excep- 
tional occasions, such as the recent great floods at Bloem- 
fontein, Port Elizabeth, and, only this week, at Pretoria, 
the sudden rising of a flood may lead to loss of life. In 
the case of the last-mentioned town the authorities have 
realised the necessity of storm drainage for many years, 
and even before the outbreak of the last Boer war had 
obtained a report on the subject from a well-known South 
African authority. Immediately after the conclusion of 
peace the subject was again brought forward, and I then 
laid before my Council in 1904 a scheme which is now 
practically completed. 

The city of Pretoria is situated in a hollow between 
two parallel ranges of hills running east and west. The 
Aapjes River, the area of the watershed of which is some 
17 square miles, passes, in a north and south direction, 
through the municipal area, and then, swinging to the 
west, skirts its northern boundary until it finally passes 
through a rift in the northern range. Onits way through 
the town it receives the waters of the Walker Spruit, 
which drains the eastern suburbs, and has a watershed 
area of some six square miles. The junction is effected 


tary streams over a length of some eight miles in all. 
Negotiations with riparian owners, who number several 
hundreds, have been in progress for two or three years, 
and are yet far from complete, but in some of the most 
dangerous places it has been found possible to arrive at a 
settlement, and the canalisation has been carried out. 
The difference between the ordinary and flood flows of the 


‘ river is well illustrated by the size of the channel found 


necessary, which in the lower reaches is not less than 
60ft. wide by 15ft. deep. All new bridges, three of which 
have been erected since 1904, are of sufficient size to 
span the proposed width of river, and it is satisfactory to 
find that they have stood the strain of the recent storms 
without damage. ; 

The drainage of the town, apart from the canalisation 
of the river, was a matter of engineering alone, and could 
therefore be proceeded with at once. Pretoria is in the 
shape of a hog’s back. A ridge runs down the centre 
from south to north with a fall of 1 in 20 to 1 in 30, while 
the land slopes away to the right and left at a more 
moderate but still considerable gradient. The principle 
adopted was that of laying the drains east and west, thus 
intercepting the rapid northward flow in the streets and 
cutting the town into a number of distinct sections. 
Previous to the laying of the drains the storm water had 
rushed rapidly to the centre and lower districts, causing 
flooding in the most frequented streets. A similar 
arrangement, with slight modifications, was found possible 
in the eastern suburbs. 

The drains are constructed in brick of circular section, 
varying from 5ft. 6in. to 1ft. 6in. in diameter. The origi- 
nal proposal was for concrete, but this was modified in 
order to give employment to the local brickfields. Man- 
holes are constructed at intervals of approximately 250 
yards. The inlets from the gutters consist of side open- 
ings under the kerb, and are untrapped. The ordinary 
English grating and trap were found useless, as the 
accumulation of silt and rubbish washed down in the first 
few minutes of a storm choked them up. The connection 
between inlet and drain varies according to circumstances 
from a Yin. pipe to a culvert 2ft. square. ; 

For the purpose of estimating the flow in the drains a 
rainfall of lin. per hour in the out districts and of 2in. per 
hour in those heavily built upon was taken. In the for- 
mer, however, drains have only been laid in alternate 
streets, so that the capacity can be duplicated as building 
increases. The precipitation in heavy storms is, of course, 
considerably greater than this, but as the very high rates 
are seldom maintained for more than a few minutes the 
capacity of drains should be'sufficient. The flow off every 
plot of ground throughout the municipal area and in every 
gutter has been calculated, though very few gutters have 
as yet been constructed. As roadwork proceeds it will 
therefore be possible to provide a regular course for the 
whole of the rain from its point of falling to the Aapjes 
River. 

As the work proceeded the effect on the roads was 


| noticeable to the most casual observer. A considerable 


at a point only 100 yards above Church-street, the | portion of the suburbs were completed before the last wet 
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season, and the difference between their condition during 
and after a heavy storm and that of the city itself was 
most marked. In the one pedestrians were able to walk 
in comparative comfort at atime when in many parts 
of the other they could only cross the road by wading 
knee deep in water. The cost to the municipality has 
been considerably over £150,000, but this will be more 
than repaid in the saving on road maintenance alone 
without taking into consideration the frequent and heavy 
damage to private property. 








OBITUARY. 


THOMAS GRAY. 


Tur death is announced as having occurred on Decem- 
ber 19th last of Professor Thomas Gray, head of the engi- 
neering department of Rose Polytechnic Institute, Terre 
Haute, Indiana. Professor Gray, who was a brother of 
Professor Andrew Gray, Glasgow University, was born 
at Lochgelly, Fifeshire, in February, 1850, and received 
his early education there. After a training in handicraft 
he entered the University of Glasgow, where in the classes 
of engineering, mathematics, and natural philosophy he 
won considerable distinction. He graduated as Bachelor 
of Science in the department of engineering, and shortly 
afterwards gained the Cleland gold medal of the Univer- 
sity for a thesis on “An Experimental Determination of 
Magnetic Moments in Absolute Measure.” In 1878 he 
entered the service of the Japanese Government as de- 
monstrator of physics and instructor in telegraphy in the 
Imperial College of Engineering, Tokio. While in Japan 
he interested himself in seismographic investigations, 
writing a number of papers on the subject, and inventing 
several forms‘of apparatus for the observation of earth- 
quake phenomena. On returning to this country in 1881 
he spent some time in the laboratory of Lord Kelvin (then 
Sir William Thomson), and took charge as chief represen 
tative for Sir William Thomson and Professor Jenkin, of 
the manufacture and laying of two Atlantic cables then 
put down by the Commercial Cable Company. In this 
capacity he took part in all the expeditions of the Faraday 
made in connection with that undertaking. After these 
cables were laid, he acted as assistant to Lord Kelvin in 
his laboratory. He was a very accurate experimenter and 
very ingenious in inventing devices for varying the con- 
ditions of experimental research. It was during this time 
that Lord Kelvin invented and patented his electric 
balances, and Mr. Gray helped him in all his experiments, 
both in the University and in the workshops of James 
White and Co., Cambridge-street, Glasgow. He also 
carried out several physical investigations, notably a long 
series of experiments on electrolysis of silver and copper 
solutions, and was the author of several papers on the 
subject of electrical measurement, which appeared in 
sciertific journals. He also wrote the articles on the 
“ Telegraph’ and “ Telephone” in the last edition of the 
“ Encyclopedia Britannica.” In 1888 he was offered the 
professorship of electrical engineering in Terre Haute, 
which he accepted. In this college, where some students 
work as regular apprentices from 6 a.m. to 6 p.m., and 
where the apparatus made is sold for profit, Dr. Gray was 
much occupied. In addition, he was called upon for a 
great deal of outside expert work, acting as commissioner 
for technical and State inquiries on several occasions. 


CHARLES SCRIVEN. 

Tue death of Mr. Charles Scriven, senior partner of the 
firm of Scriven and Co., of Leeds, took place at 
his home, Francis-street, Leeds, on Saturday, 9th inst. 
Mr. Scriven was in his sixty-first year, and had been ill 
for nearly two years. Although he was nominally the 
chief partner up to his death, he had taken no active part 
in the business for eighteen months. His apprenticeship 
was served in the company’s Leeds Old Foundry Works, 
the firm being then styled ‘“‘ Woodhead, Scriven and 
Holdsworth,” and he was afterwards for many years 
manager for his uncle, who was sole proprietor ; the name 
of the firm~having then been altered to “Scriven and 
Co.” After his uncle’s retirement he became works 
manager for Messrs. Smith, Beacock and Tannet, 
Victoria Foundry, Leeds. He left the latter firm 
in 1893, and purchased the business of Scriven and 
Co., with which he had been so long connected, 
remaining sole proprietor for some years until he 
took into partnership two of his sons, who are now 
carrying on the business. 

He was one of the founders of the Leeds Association 
of Engineers, originally a foremen’s and draughtsmen’s 
society, formed to give facilities for exchange of opinions 
and knowledge on engireering matters, and to render 
mutual help. This society was one of the pioneers of 
many similar institutions which now exist in most 
centres of the engineering trade. For many years he 
was a member of the Institute of Mechanical 
Engineers. 








“ WHITAKER” ON RAILWAYS. 


IT will be remembered that when writing his annual 
article on British and French railway speed for THE 
ENGINEER the late Mr. Rous-Marten had occasion to 
criticise some inaccuracies perpetrated by ‘‘ Whitaker’s 
Almanack’’ in analysing the fastest and longest running 
without stoppage made by the British railway companies. 
He deplored the fact that such errors should be allowed to 
creep into, and remain uncorrected in, this old-established 
feature of an otherwise reliable work of reference, of world- 
wide _Tepute and circulation. The 1909 edition of 

Whitaker ’’ is now bafore us, and its information under 
this head, we regret to state, still contains several erroneous 
statements. 

The table giving the fastest running without stoppage 








made by the respective companies leads off by estimating the 
distance of the fastest run in the kingdom, viz., from 
Darlington to York, as 44 miles, whereas it is generally 
accepted as being 44} miles, which for the time occupied, 
43 minutes, yields a rate of speed of 61.7, instead of 61.5 
miles per hour. However, it should be stated that this 
distance was re-measured a short time ago, and is now con- 
sidered, though not officially recognised, as 44 miles 8 chains 
instead of 18 chains, which renders the entry in ‘‘ Whitaker ’’ 
correct. Both the timing and distance of the Caledonian 
run from Forfar to Perth at 60.9 miles per hour are rightly 
entered, but the train is shown as leaving Forfar at ‘‘ 10.5,’’ 
instead of 6.58 p.m. In the train column, the omission of 
the letters a.m. or p.m. is confusing. The Great Central is 
credited with the following run :—Leicester (dep. ‘‘8.11’’) 
to Nottingham, 23} miles in 23 minutes, speed 60.6. There 
is now no such run, and the distance between these stations 
is nearer 234 miles, viz., 23 miles 35 chains. In the summer 
of 1905 the 6.20 p.m. from Marylebone was timed :—Leicester 
dep. 8.11 p.m., Nottingham arrive 8.34 p.m., but the 
following autumn the allowance of this train was extended to 
25 minutes. Prior to the 1st October last, the Great 
Central’s best effor’ was Leicester to High Wycombe, 
794 miles in 1 h. 20min., speed 59.4. Since that train 
was withdrawn, in consequence of the agreement with the 
Great Northern, the fastest has been Leicester (dep. 2.13 p.m.) 
to Nottingham, in 24 minutes, speed 58.7. The Great 
Northern’s best achievement is stated to be King’s Cross 
(dep. ‘‘5.54’’) to Grantham, 1054 miles, in 1 h. 50 min., 
speed 57.5. There is no train from London to Grantham at 
that hour, otherwise the timing is correct of a train in the 
reverse direction, which since October 1st has, however, left 
Grantham at 5.56 p.m., instead of 5.54 p.m. Ever since the 
summer of 1905 the fastest Great Northern run has been 
Peterborough to King’s Cross, 764 miles, in 1h. 19 min., 
speed 57.9. The new London and South-Western run from 
Andover to Vauxhall at 57.4 miles per hour is correctly noted. 
The Midland is shown as occupying seventh place with 
St. Pancras (dep. ‘'6.4 ’’) to Nottingham, 1234 miles, in 
2h. 11 min., speed 56.5, There is a train in the reverse 
direction, Nottingham depart 6.4 a.m., on this schedule, but 
really the Midland ranks fifth with Leicester to Hendon, 
92 miles, in 1 h. 35 min., speed 58.1. As, however, the 
public time table showed this train, which was withdrawn 
after September 30th, as taking 1h. 40 min., the failure to 
notice it may be excused. In any case, though, the well- 
known 31 or 32 minute timing from Appleby to Carlisle, 
303 miles, all down hill, yields a higher rate of speed than 
the Nottingham-London run. At first sight, only a typo- 
graphical error would seem to mar the entry under the 
Glasgow and South-Western Railway, viz., Kilmarnock to 
Carlisle, 914 miles, in 1 h. 43 min., speed 55.0, for the 
correct speed of 53.3 is given in the next table, where this 
run erroneously figures as the longest without stoppage made 
by this company. However, 1 h. 43 min. formed the 1907 
schedule ; in 1908 it was 1 h. 46 min.—speed 51.7. A 
strange error is perpetrated in the case of the London and 
North-Western. In the 1907 edition this company’s run 
from Willesden to Coventry at 57.7 miles per hour was 
properly given; in 1908 we are told the fastest running was 
from Euston (depart ‘* 4.0’’) to Birmingham in two hours, 
speed 56.5. But the former train was not withdrawn, and 
there was no express starting from Euston for anywhere at 
either 4 p.m. or 4 a.m. Obviously the familiar two-hours 
schedule between London and Birmingham is intended to 
represent the North-Western in the Table, and the fact that 
this was no isolated achievement, but performed eight times 
daily, might be mentioned. The Great Eastern appears with 
Liverpool-street to Trowse, 114 miles, in 2h. 17 min., speed 
49.9. Certainly, this is the most meritorious run on the 
Great Eastern, but it was not the fastest either last summer 
or the preceding one. Trowse to Ipswich, 45} miles, in 
53 min., speed 51.2, is the necessary correction. The Great 
Southern and Western Company of Ireland are credited with 
Ballybrophy—dep. ‘‘5.26’’—to Mallow, 77? miles, in 
1h. 34 min., speed 49.6. It is impossible to trace the root of 
this error, inasmuch as for many years there has been no 
train leaving Ballybrophy at about that hour. For three 
summers past a ‘“‘down’’ Killarney express starting from 
Ballybrophy at 12.32 p.m.—though its stop there for service 
purposes was not shown in the public time-table—and run- 
ning from thence to Mallow in 1h. 28 min., speed 53.0, has 
been this company’s best. The genesis of the wrongness of 
the Highland Company’s performance is equally mystifying. 
It reads: Blair Atholl—dep. ‘‘2.30’’—to Perth, 35} miles, 
in 45 min., speed 47.0 There is a train at 2.27 p.m., but it 
has five conditional stops, and is allowed 1h. 8min. The 
quickest run is over the section in question—Blair Atholl 
dep. 11.5 a.m.—in 51 min., speed 41.5. The South-Eastern 
and Chatham run from Tonbridge to Ashford at 53.0 miles 
per hour is ignored, and one at 46.5 figures instead, viz., 
Cannon-street to Folkestone, 69 miles, in 1h.29min. The 
Cheshire Lines; Belfast and Northern Counties; Great 
Northern (Ireland) ; Somerset and Dorset; London, Tilbury 
and Southend ; and Midland Great Western Companies are 
omitted, though they yield runs of from 44 to 54 miles per 
hour in speed. 

Turning to the table of the longest runs without stoppage, 
we note that a change of arrangement has been made by 
placing the companies in order of merit according to the 
length of the runs, obviously the proper course to pursue, in- 
stead of, as formerly, according to the rate of speed at which 
the longest run is performed. The new Midland summer run 
from St. Pancras to Shipley is inserted, but not the Glasgow 
and South-Western working of the same train from Carlisle 
to Glasgow, a break of 1154 miles, accomplished in 2h. 20min. 
A slight mistake is made in the case of the Great Central 
‘* Sheffield Special.’’ The distance vid Aylesbury, the route 
taken by this train, is 1642 miles, not 169 miles as stated, 
which is the distance vid High Wycombe ; while in giving the 
speed as 55.0, which is the real speed of the train, 
‘* Whitaker ’’ is estimating on the shorter journey. The 
Lancashire and Yorkshire Company’s longest run is not Hud- 
dersfield to Poulton, 66 miles, but Blackpool (Central) to 
Halifax, 843 miles, in 1h. 58 min., speed 43.1. As shorter 
runs are enumerated, those of the Great Southern and 
Western, Thurles to Dublin, 86? miles, in'1] h. 45 min., speed 
49.5—a novelty of last summer, and the longest genuine non- 
stop run ever performed in Ireland; Somerset and Dorset, 
Bath to Poole, 67} miles, in 1h. 41min., speed 89.9; and 
Midland and Great Northern Joint, between Peterborough 
and Melton Constable, 68} miles, in 1h. 35 min., speed 
43.1, the two latter over single line sections, should not be 
left out. ; 





‘Whitaker ’’ also publishes a table enumerating the prin- 
cipal English and Welsh railway tunnels, which apparently 
is meant to i.Jlude all of not less than a mile in length. In 
previous editions the sixth longest tunnel in the kingdom, 
viz., the Disley,2 miles 346 yards in length, on the Mid- 
land Stockport avoiding line, opened six years ago, was 
omitted, but it appears in the new one. What is the Medway 
tunnel, 2 miles 332 yards, on the South-Eastern and Chatham 
system? There is no suhaqueous tunnel under the Medway, 
which is crossed by bridges, but there are two long tunnels 
on the approach to Chatham, viz., the Higham, 1520 yards, 
and Strood, 1 mile 563 yards, the latter of which is not men- 
tioned elsewhere. The following important tunnels are 
omitted :—Gildersome, 1 mile 573 yards, on the North- 
Western’s new line between Heaton Junction and Leeds ; 
Bolsover, 1 mile 864 yards, on the Lancashire, Derbyshire, 
and East Coast, now Great Central Railway ; Merthyr, 1 mile 
735 yards, on the Great Western; Bradway, 1 mile 267 yards, 
on the Midland. Lastly, there is a new entry, crediting the 
Great Northern Railway with a tunnel at Cuffley, 1 mile 408 
yards in length. The first section of a new loop line, Enfield 
to Stevenage vid Hertford, will be opened by this company a 
few months hence. This section terminates at Cuffiey, and 
the remaining portion, which provides for a tunnel be- 
ginning one mile north of Cuffley and 1 mile 400 yards in 
length, is not yet begun. 








PROPOSED ENGINEERING TESTING HOUSE 

FOR MANCHESTER. 
ALTHOUGH many of the most important engineering firms 
possess some form of testing appliances of their own, a large 
majority do not consider such machinery a necessary part of 
their shop equipment, preferring, when occasion requires, to 
send out the materials to be tested to some institution with 
special apparatus for the purpose. As 2 consequence, it is 
probable that materials are sometimes used which do not 
come up to the proper standard. In the Manchester 
district, for instance, engineers have at present the choice of 
two such public institutions—namely, She Municipal Tech- 
nical School and the laboratory at the Manchester Univer- 
sity, both of which possess testing machines.. By some, 
however, it is felt that something beyond actual tests is 
required, and that a public laboratory under the manage- 
ment of experts who would be prepared to give assistance 
and advice based on the results of tests, should be available 
in such an important engineering centre. The Manchester 
Chamber of Commerce has for some years possessed a’testing 
house for textile and chemical purposes which has met, with 
the appreciation of manufacturers in this district, aud the 
Chamber is now considering the desirability of extending the 
sphere of its usefulness by establishing an ergineering test- 
ing house. The success of such a departure would at first 
sight appear to be, to say the least, doubtful; but, as with 
many other public institutions, the demand is likely to increase 
in course of time, just as has been the case with the textile test- 
ing house. This commenced in a modest way, but its work 
has been increasingly appreciated, until at present it fills an 
important place in the different industries to which it 
appeals. A well-equipped testing house containing machines 
for conducting tensile, bending, compression, and impact 
tests : apparatus for microscopic investigations for the testing 
of water, oils, and fuels, should be under the direction of a 
thoroughly qualified practical man capable of grappling with 
the scientific problems which are always to be met with in 
this class of work, and from whom sound advice might be 
sought by the patrons of the institution. It is understood 
that the Institution would receive no support from public 
funds, but would be entirely managed and owned by the 
Chamber of Commerce and used mainly for the benefit of its 
members. 








INSTITUTION OF ELECTRICAL ENGINEERS : LEEDS LocaL SECTION. 
—The fourth general meeting of the session will be held at the 
University, Leeds, on Wednesday, the 27th January, 1909, when 
the chair will be taken at 7.15 p.m. Paper to be read by Mr. 
Stanley Clegg, on ‘‘G.B. Surface Contact System.” A dinner 
will be held in the Metropole Hotel, Leeds, at 6.30 p.m., on 
Friday, 19th February, 1909. It is hoped that as many members 
as possible will be present, and the secretary will be glad to hear 
at the earliest possible moment as to number of tickets required 
for members and friends, in order to enable him to complete the 

y arrang ts 

BRIGHTSIDE FounpRY, SHEFFIELD, Starr DINNER. — The 
members of the staff of the Brightside Foundry and Engineering 
Company, Limited, of Sheffield, have recently decided to hold an 
annual dinner, and the first of the series was held on the 11th inst. 
In responding to the toast of ‘‘Success to the Firm,” Mr. T. H 
Firth, one of the managing directors, said they had had a very 
rough time during the last six months, but that he thought there 
was a better period before them. The firm had had to go further 
afield for work. They had taken orders from South Wales for 
castings machined, and if any one had told him eighteen months 
ago that they would have looked at the price for the castings 
alone, without any work done on them, he should have doubted it. 
Still, he believed they would make a profit, because they were all 
absolutely pulling together. 


ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—The 
annual general meeting was held at the Royal College of Science, 
Dublin, January 11th, 1909. At this meeting Dr. Lilly delivered 
his presidential address on ‘‘ The Effect of Strain on the Strength 
of Ductile Materials.” The address, which was illustrated by 
lantern slides, dealt principally with the research work that bas 
recently been carried out in the Engineering Laboratory of Trinity 
College. The object of the research has been to determine the 
effect of strain on the yield point, breaking strength, elongation 
and ultimate strength of ductile materials. The experiments 
which have been carried out on Bessemer steel, mild steel, wrought 
iron and copper were explained, together with the different tests 
that had been applied to these materials. Owing to the smaii 
size of the testing machine at his disposal, the e of experi- 
ments had of necessity been limited ; some results of interest had, 
however, been obtained, which would probably in the future have 
an important bearing on the drawing up of the specifications of 
the tests to be applied to such materials in practice. A new 
method of carrying out tests in compression was described and its 
advantages over previous methods discussed. Diagrams were then 
referred to giving results of the tests, and after explaining them 
Dr. Lilly said that so far as investigation liad gone it led-to the 
conclusion that any kind of strain raised the yield point and 
breaking strength and decreased the elongation for any kind of 
stress, but that the ultimate strength of the material was little 
affected by strain. For carrying out tests in practice he recom- 
mended two samples being tested, one which was annealed and the 
other tested in the condition in which it was to be used. 
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FERRO-CONCRETE COAL TIP AND VIADUCT 
AT SHARPNESS DOCKS. 


THE city of Gloucester has had direct communication with 
the sea for more than eighty years by way of the Gloucester 
and Berkeley Ship Canal, the mouth of which is on the 
estuary of the Severn at Sharpness. The canal, rather more 
than 16 miles long, and the old docks at Sharpness were con- 
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Canal, which is also owned by the Sharpness Dock Com- 
pany. 

In progress of time it was found that additional facilities 
at Sharpness were absolutely. necessary, and in 1869 Mr. W.B. 
Clegram, the then engineer to the company, proposed the 
construction of a new dock, 2200ft. long by from 200ft. to 
450ft. wide, giving a water area of nearly 13 acres and a depth 
of 24ft., with an entrance lock 320ft. long by 60ft. wide, 
communicating with a tidal basin 546ft. long by 300ft. wide 
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Fig. i—PLAN OF SHARPNESS DOCKS 


structed under powers conferred by six Acts of Parliament, 
the first of which received the Royal Assent on March 28th, 
1793. Work was commenced at the Gloucester end of the 
canal in 1794, but after some five miles of the channel had 
been cut work was suspended for ten years. Operations were 


resumed in 1804, with the result that the canal and the docks 
at Gloucester and Sharpness were completed and opened for 
traffic in the year 1827. 
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—see Fig. 1. The new docks were put in hand without 
delay, and opened in the year 1874. Vessels up to 9000 tons 
burthen can now be docked at Sharpness, and vessels up to 
1200 tons burthen can be taken up the canal to the docks at 
Gloucester. Comparatively large vessels can navigate the 
Severn to Worcester, but the canal to Birmingham can only 
accommodate boats carrying 35 tons. 

The principal imports through Sharpness are grain and 
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The entrance lock into the canal from the Severn was 
163ft. Gin. long by 38ft. 6in. wide, the floating dock being 
500ft. long. The position of the old dock, entrance lock, and 
tidal basin will be seen in Fig. 1, the entrance to the basin 
being at Sharpness Point. About midway between Gloucester 
and Sharpness the ship canal crosses the Stroudwater Canal, 
opened in 1775, which, with the lately restored Thames and 
Severn Canal, affords communication with Oxford and 


















































Fig. 3-DETAILS OF CONCRETE VIADUCT 


London. Among the promoters of the undertaking were the 
Duke of Gloucester and the father of the late Mr. W. E. 
Gladstone. The ship canal has certainly been largely respon- 
sible for the continual growth of trade and commerce in the | 
city of Gloucester. For many years past this city has been | 
the water-gate by which the sea-borne traffic of the Midlands | 
has found its way along the Severn from Gloucester to 

Worcester, and thence by the Worcester and Birmingham 





PLAN OF THE DOCKS AT GLOUCESTER 


| among whom the firm of Price, Walker and Co., Limited, | 





timber. For dealing with the former, the Severn Vorts 
Warehousing Company has built several large warehouses at 
Sharpness, with a combined capacity of 1,300,000 bushels, 
while the same company owns the only floating pneumatic 
grain elevator in the Bristol Channel, an appliance which has 
been found extremely valuable for the expeditious and 
economical handling of grain. For the timber trade the 
Dock Company has laid out extensive yards, built capacious 
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sheds and timber ponds at Sharpness, and various importers, 


may be specially mentioned, have made provision for the | 
timber trade of Gloucester, as indicated in Fig. 2, which is a 
plan of the docks at the inland end of the ship canal. 

The most recent evidence of enterprise at Sharpness Docks 





reconstruction became necessary the directors took into con- 
sideration two projects, one including brick piers with stec] 
girder spans, and the other embodying the Mouchel-Henne- 


bique system of monolithic ferrc-concrete. A factor in decid- 
ing the directors in favour of the latter method was, we are 
informed, a large saving in first cost over that of the alterna 
tive scheme, in addition to a still greater saving in course of 
time, owing to the concrete work not requiring the constant 
painting and maintenance which is necessary for steel. 

As represented in Fig. 3, the new ferro-concrete viaduct, is 
a curved structure 450ft. in length with accommodation for 
two railway tracks, one for loaded and the other for empty 
trucks, the height above ground level ranging from 2ift. to 
24ft. At the landward end, the viaduct is in communication 
with the coal sidings, now opened by the Great Western and 
Midland Railway, and at the water end is a ferro-concrete 
structure carrying the coal truck, hoist, and tip. 

As shown in Fig. 8, the viaduct is supported on ferro- 
concrete piles, of which there are 108, driven down to rock 
about 22ft. below ground level. The piles are arranged in 
rows of four at an average distance of 18ft. apart from centre 
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Fig. 4—TYPICAL CROSS SECTION OF VIADUCT 


to centre of the various rows, which afford support for a 
superstructure consisting of ferro-concrete columns, bracing, 
deck beams, and deck slabs, all built monolithic without 
joint, and reinforced by steel against tensile and shearing 
stresses. The gradients of the ‘‘full’’ and ‘‘ empty ’’ roads, 
and some typical cross sections, are to be found in this 
engraving, the numbers referring to the numbered bays in 
the plan at the top. These drawings will enable the reader 
to gather a general idea of the design, of which fuller particu 
lars are given below. Figs. 4 and 5 are a typical cross section 
of the viaduct and an elevation of one span partly in section 
respectively. 

The ferro-concrete piles measure 1tin. square throughout 
the foundation work, and are reinforced by longitudinal steel 
bars tied transversely at frequent intervals by steel rod links 
in sets of four. The main bars of the reinforcement are bent 
inwards at the toe of the pile so as to fit inside a steel point, 
the object of these bars being to withstand axial stresses and 
flexure during preliminary handling. The transverse rein- 
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Fig. 5-ELEVATION OF ONE SPAN OF VIADUCT 


forcement is spaced more closely near the head of the pile so 
as to provide against impact stresses during the operation of 
driving, the chief object of this reinforcement in the body of 
the pile being to tie the longitudinal bars together, and to 
increase the resistance of the concrete to compression by re- 
ducing lateral expansion under load. 
driven in the predetermined positions, the piles were trimmed 
off to uniform level with the longitudinal reinforcement pro- 
jecting a short distance for incorporation in the concrete of 
the horizontal tie beams, which are partly above and partly 
below ground level, as represented in Figs. 4 and 5. 
beams, with the width of 14in. and the depth of 18in., are 
reinforced by horizontal round steel bars, some of which 
are bent upwards so as to pass over the pile heads, and 
by Mouchel-Hennebique stirrups for withstanding shear and 
tension on diagcnal planes. The foundation frame thus formed 
is intended to give security against settlement, and each pile is 
intended to carry a load of more than 50 tons while the con 

necting tie beams rest upon the earth. Upon each foundation 
thus built is based a braced frame consisting of four columns 


After having been 


These 





was the decision of the directors to reconstruct’ the coal-tip 
viaduct. The original viaduct was of timber, and when its 





measuring 15in. by 18in., with horizontal braces 10in. wide 
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by 12in. deep and connected at the top by deck beams 8in. 
wide by 14in. deep. 


The columns have extended bases, and the horizontal | 


members are moulded with angular extensions where they 
join the columns to contribute to the rigidity of the con- 
struction, which is monolithic throughout and reinforced by 


a network of steel bars, rods, and stirrups so as to distribute | 


the stresses. 
In Fig. 5 it may be seen that the framed supports for the 
spans of the viaduct are connected longitudinally by ferro- 


concrete beams 12in. wide by 16in. deep, the connections of | 


these members with the columns being stiffened by knee 
braces as in the case of the transverse joints. There are two 
longitudinal beams beneath each rail track and cantilevers 
project beyond the outer face of the exterior columns for sup- 
porting two gangways—see Fig. 4. The main longitudinal 


beams are connected between the framed supports by secondary | 


beams 4in. wide by Tin, deep, and the whole system of beams 
is completed by two continuous ferro-concrete decking slabs 
1in. thick extending over the viaduct from side to side and 
from end to end. 

Fig. 6 gives a plan of the coal tip sub-structure and two 
spans of the viaduct; a longitudinal section through the 
middle of the coal tip, and turntable pits, and a transverse 
section through the coal tip pit. As these drawings show all 
essential features of the structural design, detailed description 
is quite unnecessary. Like the viaduct, the coal tip sub- 


feet of Framework tobe Carried on end bedded 
mto beds of Fine Cement Concrete.9 deep laid on and 


weltPVe7fe the Ferro-Concrete Platform. ‘Rail_sevel 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oprnions of our 
correspondents, ) 





THE FUTURE MECHANIC, 


Srr,— Many schemes have been proposed from time to time for 
the prevention of strikes and collisions between workmen and 
employers in the engineering trade, such as the premium and 
bonus systems, oie sharing, works committees, boards of 
arbitration, &c , but there is one solution which appears to have 
been somewhat overlooked, although it is not unlikely that if 
this particular scheme were given a fair trial the results would 
be most satisfactory ; and there appear to be no real difficulties 
in the way of carrying it out. 

This scheme is, in short, to make the conditions of labour in 
a workshop as like as possible to the conditions obtaining in an 
office, and thereby to attract quite a different class of men to 
the ordinary mechanic. 

There are large numbers of young men of the middle and upper 
middle classes, the sons of professional or business men, whose 
parents have given them a good education, but are not well 
enough off to make their sons any allowance after they leave 
school and have begun to earn something. 

A large proportion of these lads go in for some form of engineer- 
ing, but the profession is so crowded that only a comparative few 
can succeed, and the greater number make but a poor living at it, 
becoming draughtsmen, assistants, &c., at very smal! salaries, and 
there they stay. 
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Fig. 6B—DETAILS OF COAL TIP SUBSTRUCTURE 


structure is founded on ferro-concrete piles and is also an 


example of monolithic framework, which in addition to the | 


rolling load of heavy railway traffic will have to support the 
load represented by the coal tip and hoist. 


The work above described was designed by the dock 


company’s engineers at Gloucester with the co-operation of | 


Messrs. L. G. Mouchel and Partners, of Westminster, and the 
contractors were Messrs. Hobrough and Co., of Gloucester and 
Birmingham. The viaduct is constructed for a rolling load on 
each railway of a 50-ton locomotive with six wheels on 


the base of 15ft., in addition to coal trucks loaded up to | iabour of an enginesr’s workshop than by office dradgery ; the 


15 tons gross. The cantilever gangways were designed for a 
superload of 1 cwt. per square foot, and the coal tip sub- 
structure to carry a 52-ton hoist plus an extra load estimated 
at 50 1b. per square foot due to the wind pressure. On the 
30th of October last the viaduct was subjected to test. The 


| 


Then there are large numbers of strong, healthy young men of 
the same class who are obliged against their wish to become clerks 
in banks, business houses, solicitors’ offices, &c., and lead an un- 
congenial existence, devoting their surplus energy to sport, or, in 
disgust at the confinement of an office and the monotonous round 
of work, throw up their posts and go abroad, to the Colonies or 
elsewhere, where they are often obliged to do much rougher and 
harder work than they would have to do in a workshop at home ; 
but in the Colonies they are not looked down upon for this as they 


| would be at home. 


Now very many men in such positions as the above would mu:h 
rather earn their livings by the interesting and healthy manual 


| creative nature of such work would be in itself a great induce- 


first test was applied by running over the viaduct a 33-ton | 


locomotive on an 11ft. wheel base, and causing the same to 
stand in succession on a number of bays, under which instru- 
ments were fixed to register the deflection. Weare informed 
that the results were as follows :—On an 18ft. span, a central 
maximum deflection of g{ of an inch; 19ft. Gin. span, & of 


ment to most ; but in order that this class of man might preserve 
his self-respect and work cheerfully and contentedly, the condi- 
tions which obtain in the majority of works would need to be 
improved. 

First and foremost, it would be necessary that all, or at any 
rate the great majority, of the actual mechanics or tradesmen 
were recruited from the same class, and that the foremen were 


| really engineers, and not promoted workmen, and the manager 


an inch; 23ft. span, 7 of an inch. The same deflections | 
| basins and a place for changing and hanging coats, overalls, &c., 


were registered when the locomotive travelled along the 
viaduct. 


A train of twenty loaded trucks, gross weight | 


15 tons each, was then run over the viaduct, and the deflec- | 


tion registered at each bay was ;'; of an inch. 
upon the removal of the load the structure returned to its 
original position, and showed no permanent set. 

Various views of the viaduct and coal tip are given in the 
engravings on page 64, which speak for themselves. 








THe Admiralty have had under consideration the 
circumst in cc tion with an explosion which recently 
occurred in the crank chamber of a dynamo engine fitted for 
forced lubrication in one of his Majesty’s ships, probably brought 
about by the overheating of the guide causing the ignition of the 
oil vapour in the crank chamber. On investigation it was found 
that the oil in use in the engine contained a percentage of a fatty 
oil—e.g., olive, rapeseed, lard oil, &c.—and the heating may have 
been due to the clogging of the oil passages by the lathering of 
this fatty oil. With a view to preventing the recurrence of similar 
accidents care is to be taken that mineral oil used for the purpose 
of forced lubrication is free from any admixture of other oils, and 
that all tanks or drums intended for the reception of this oil are 
thoroughly cleaned before filling. When opening out the crank 
chambers of forced lubrication engines no naked light is to be 
taken near the engine until the oil chamber has been thoroughly 
ventilated. In any case where serious overheating of bearings 
is suspected the engine is to be at once eased and naked lights, 
if present, removed from the vicinity of the crank chamber. 





In all cases, | 


a man with some sympathy for the feelings of his staff. 

Then the hours should be practically office hours—say, from 
8.30 to 5.30, with one hour for dinner ; the shops should be light, 
clean, well ventilated, and warmed in cold weather; lavatory 


should be provided in each shop; a yearly holiday allowed with 
no deduction of pay; and no money deducted for short absence 
through illness. 

The writer is well aware that there are a number of works in 
this country where the shop and office hours are practically the 


| same, the shops light, clean, warm, and provided with lavatory 





basins and clothes lockers, &c., and in his opinion the introduc- 
tion of these improvements has led to an alteration for the 
better in the character of the workmen employed. 

The substitution, however, of workmen drawn from a higher 
grade of society would have at once a beneficial effect on a works. 
In the first place, such men would not belong to any trade union 
owing to better education and different traditions. They would 
take a pride in the works and their connection with it, instead of 
looking on their employers as their natural enemies ; they could 
be trusted to do a fair day’s work without so much supervision, 
and to take an intelligent interest in and co-operate with any 
improvements or schemes for getting work out more economically, 
instead of looking on such schemes with suspicion and doing their 
best to hinder them. 

They would be more flexible as regards work, and could be 
moved from one kind of work to another, like the old class of mill- 
wright, instead of sticking each man to his one particular job and 
refusing to do any other, like an overhead crane driver in a shop 
the writer worked in, who, when he was asked by his foreman to 
paint some ironwork which he could get at by moving his crane 
along, refused because he was not a painter. 

Also such men would bring more intelligence and originality to 
bear on the problems which cropped up in the course of their work 
than men cased in the traditions and mode of thought of genera- 
tions of labouring ancestors, and they would be more honest and 





more ready to admit error instead of always excusing themselves, 
as the average workman does when blamed for some fault. 
With a higher grade of workman there would also be less time 
lost and work spoilt through intemperance. 

The lads in such a works as the writer has indicated would, 
of course, all be of the class which are usually’sent into a works 
as ‘‘pupils,” but they would be treated and paid exactly as 
ordinary apprentices, although some provision would be made to 
enable them to attend technical classes, as is done with ordinary 
apprentices in many works at present. 

These boys, learning their business and growing up in contact 
with workmen of their own class, would come to regard the 
manual part of engineering in quite a different light, as it would 
be borne in upon them that they might have to spend their 
lives in the shops unless they showed more than average ability, 
and they would consequently take more pains to master the 
manual part of the work in case they should fail to secure a 
better position. Some of the lads, with a natural liking for 
tools and dislike of book-work, would be quite content to remain 
in the shops, and would in due time become full-fledged workmen. 
In any case, four or five years spent in the workshops among a 
class of workmen such as the writer has mentioned would be a 
splendid training for any lad, and he would learn much more than 
if he were among ordinary mechanics. 

With regard to the labourers, there would be no need to make 
any change, as there is already a sufficient gulf between them and 
the tradesmen, which the latter take good care shall not be bridged 
over. 

The scheme outlined above may seem far-fetched, and even 
absurd to many, but the writer believes that if a sufficient number 
of the right kind of men could be collected it would work well. 
and pay, too, even if the men were paid 20 per cent. to 30 per 
cent. more than the usual rates; and to get the men the wages 
would have to be rather more than the average salaries paid to 
draughtsmen and clerks, and the payment would be by time and 
not by piece. 

The most suitable kind of works for such an experiment would 
be of small or medium size making a variety of high-class ma- 
chinery, where there was not much cut-and-dried repetition work, 
but where almost every job presented new features, calling for 
considerable intelligence on the part of the workmen. As regards 
capacity for hard or sustained work, the middle classes are at least 
equal to the working classes, and muscle is not the property of any 
one class, but is quite a manufactured article. 

We are becoming every year more democratic in this country, 
and although the opportunities for making money are for r'ch men 
probably greater than ever, yet for people who have to work for 
wages the chances of increase are getting smaller, in the engineer- 
ing business at any rate, on account of an overcrowded market and 
diminishing trade; and in a few years’ time it will probably be 
considered nothing unusual to find well-educated cultured men of 
the middle classes working as mechanics, and they will command 
just the same consideration as they would if employed in any 
other way. 

At the same time a better class of workman is growing up, due 
to better wages, better conditions of work, better housing, and the 
liberal provision in most manufacturing towns of evening technical 
classes and lectures. The apprentices and young workmen who 
attend these classes of their own free will, through a desire to 
better themselves, get out of the habits, or, rather, they never 
form the habits, of lounging about the streets at nights, drinking, 
gambling, and attending football matches, &c. 

They save money, are better dressed than their shopmates, 
better informed, and better mannered, and when they get married 
their homes are better furnished and better kept than the usual 
workman’s home, and consequently their children start on a 
higher plane ; but the pity is that they so often obtain office 
employment instead of going into the shops and tending to raise 
the tone there. 

Owing to the educatgonal facilities now available, and, indeed, 
compulsory, to the children of the poorest, all office work will 
gradually become worse paid on account of the supply of workers 
being so very much greater than the demand, and as skilled 
manual work in many trades demands more brain and calls for a 
better class of men physically than is required in subordinate 
office work, it is quite possible that the average wages for skilled 
manual work may become considerably higher than the wages 
paid for office work even of the better grades, not so much on 
account of the increase of the former as the decrease of the latter, 
as the writer does not think it likely that the average individual 
in this country will ever be much better off as regards income 
than he is at present. 

R. D. SUMMERFIELD, 


THE DEATH OF HUSKISSON AND THE L. & N.W.R. DIAMOND. 


Srr,—To understand the manner in which Huskisson met his 
death it is necessary to examine carefully the ‘‘ working notice” 
issued by the company to their staff for the ceremony of opening 
the railway on the 15th September, 1830. The writer will only 
quote a few extracts which have reference to the case. ‘‘ The guests 
invited by the directors will assemble at the Crown-street passenger 
terminus, Liverpool, and take their places in the eight trains of 
carriages. The eight trains in turn will be lowered down the 
incline by the rope to Edge Hill station. Engine Northumbrian 
will convey the band carriage, the eight-wheeled saloon for the 
Duke of Wellington, and the carriage for ambassadors, &c. This 
train will be driven by Mr. George Stephenson, and shall run on 
the southern pair of rails. No other train must be allowed to 
enter upon these rails—all points and switches leading to or from 
the southern rails shall be spiked and locked, and a man placed in 
charge. The other seven trains will run on the northern pair of 
rails, and respectively be drawn by Phoenix, North Star, Rocket, 
Dart, Comet, Arrow, and Meteor. 

‘*The Northumbrian and train to run forward to the ‘saluting 
point,’ that is at the fourth mile post. The other seven trains 
will start at the same time, and follow. The drivers of these trains 
must reduce their speed to four miles an hour at the ‘saluting 
point’ and when ‘passing in review before his Grace the Duke of 
Wellington.’ After the last train has passed, the Northumbrian will 
regain its position at the head of the procession. At Parkside all 
trains will stop for water. ‘The Northumbrian will be supplied 
at the crane on the southern side, and the other engines, after being 
supplied at the northern crane, must each draw forward to the 
flag-men.’” 

Those are the instructions. 
in the Liverpool newspapers. 

‘The Phoenix had been supplied, and had drawn forward to the 
farthest flag-man. The North Star being supplied and drawn for- 
ward, the order was given to Joseph Locke, Esq., driving the 
Rocket, to draw his train up to the crane. Many of the pas- 
sengers, including Huskisson, got out and walked about, in order 
te speak to friends in other trains. For a political reason, the 
Duke of Wellington before starting would not take any notice 
whatever of Huskisson, but just at this moment he changed his 
mind, and held out his hand to him. Mr. Huskisson ran across 
the northern pair of rails, shook hands—then the Rocket and its 
train was seen coming. The Duke’s saloon was 8ft. wide—the ‘ 6ft.’ 
space was in those days only about 5ft.—and the Rocket had out- 
side cylinders. 

‘*Seeing the danger, the door of the saloon was opened to let 
Huskisson get inside, but it opened the wrong way. Huskisson 
was then in a worse position than ever. The door, being of extra 
width, was struck by the Rocket, and Huskisson, as we all know, 
was thrown under the wheels of that engine.” If ‘‘ X,” page 10, 
will consider these facts, he will see that the trains were not all in 
one long procession, but that the Duke of Wellington’s train was, 
in fact, running on the “‘wrong road” throughout the whole 
journey from Edge Hill to Manchester, The writer has full 


Now we turn to the facts recorded 
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details of the splendid vehicle built {for thesDuke and the’party, 
but to go further into the details of that eventful day would take 
far too much space, and they are all to be found in the Reference 


Library at Liverpool. 
To turn to another matter, 
If your correspondent ‘“X.,” page 669, 


refers. 


companies. 
: Mr. Locke at the time was a member of a Livery Company or 
Guild of Masons at Liverpool, and consequently he was acquainted 


with the ancient method which had been in use in Egypt for 


thousands of years to measure the land when the Nile went 
down. The system is cut in stone in Egypt, and is also known 
in India. 

The method is based upon the 3.4.5 angle, having an area of 
6. The diamond is formed by four of these angles, having the 
90 deg. angles placed together. The sides of the diamond are all 
5 in length, and the area is 24 Each side is formed of two 
angles, and has an area of 12. The 3.4.5 angle, it is hardly 
a to mention, is the centre of the forty-seventh Prop. 
duclid. 
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The diagram annexed shows that there are— 


4 angles at 6 = 94 
2 diamonds at 24 = 48 
2 sides at 12 | 

Total 96 


The unit, of course, may be inches, feet, miles, or thousands of 
miles. Mr. Locke had this Egyptian ‘‘ diamond” painted on the 
buffer beams of each of the Grand Junction engines, also on the 
back of the tender tank and upon the vehicles. 

At Newton East and West Junctions in 1837 the signalmen had 
instructions to keep a sharp look out for ‘‘ the diamond trains ” 
approaching from either Liverpool or from Manchester, and to 
turn them onto the Warrington—that is, Grand Junction—line. 
Mr. Ramsbottom, when he took charge at Crewe, lst August, 
1857, continued the practice, and placed the diamond upon all the 
engines he bnilt down to the time of the 1862 Exhibition, then 
the Lady of the Lake was the first to have the diamond 
omitted. 

Mr. Locke gave the information to the late Mr. Allan, by whom 
it was handed to the writer. CLEMENT E. STRETTON. 

Leicester, December 26th, 1908. 





WORK THAT PAYS ON THE TURRET LATHE, AND HOW IT 
SHOULD BE DESIGNED. 


Str,—The accompanying sketch shows an ordinary form of slide 
valve connecting-rod and joint such as is used by nearly all steam 
engine builders, and where large quantities are required, the 
turret lathe offers great facilities for effecting great reduction in 
cost of production. A short time ago 1 had large quantities of 
the joints DE, shown in Fig. 2, turned on a No. 3 Herbert’s 
hexagon turret, and also a Wolseley vertical turret lathe, and in 
both cases effected a great saving. 





the L. and N.W. Diamond. 
f r addressed his 
question to railway servants, it is quite easy to understand that 
they would not be able to reply, but the officials know to what it | 
- In 1836 Mr. Joseph Locke, the engineer of the Grand 

Junction Railway, decided to have a “trade mark,” so that the | 
Grand Junction trains could be distinguished from those of other 


the forging was reduced 60 per cent. The turnin 


was turned complete for less than what was 


done in large quantities, and, therefore, effect a saving even on 
the last two operations, and they can be stored away in a small 
com 
The above is a sound good job, and offers splendid opportunities 
for the reorganising and standardising of engine details in old- 
| established works. I may say ‘that the largest diameter of ball 
| joint was 2gin., while the shank E was l}in. diameter, and about 
15in. long. A little alteration in the design of old work, and 
a little consideration in designing new work, will often greatly 
relieve the smithy and greatly reduce the cost, which otherwise 
would be impossible. H. MAPLETHORPE. 
Darlaston, Staffordshire, January 12th. 





LIVERPOOL AND MANCHESTER ENGINES. 


Sitr,—The railway company’s own return to 3lst December, 
1830, at the side of the first eight engines, states :—‘‘ ‘ Rocket 
Class,’ four-wheeled engines, outside cylinders, driving wheels in 
front.” This is a quotation, for which, of course, I am not in any 
way responsible. The same statement appears in the returns for 
1831 and 1834, and it was also in the returns for 1832 and 1833, 
but these are not now before me. 

There is no doubt that the railway company used the words 
‘** Rocket Class” so as to include all the outside cylinder engines, 
and to distinguish them from the ‘‘ Planet Class,” or inside cylinder 
engines. CLEMENT E, STRETTON, 

Leicester, January 9th. 


[This correspondence must end with the preceding extract from 
a letter which wanders into side issues. Our correspondent, after 
maintaining that the Liverpool and Manchester Railway was 
opened with eight ‘‘ Rockets,” now shifts the responsibility for the 
statement to the railway company, and admits that there was, in 
truth, only one Rocket ever in use on the line. The Rocket was 
sui generis, and no argument about ‘“‘class” will alter this fact 
Mr. Stretton has yet to learn that the mere collection of docu- 
ments and traditions is not the writing of history.._Ep. THE E.] 


THE ROLLING OF STEAMSHIPS. 


Sir,—With reference to ‘*Cyclops’” letter in your issue of the 
8th inst., criticising the sea behaviour of the Lusitania, and 
referring to the Apollo. I think he is under a misconception of the 
full meaning of Froude’s theories. 

If the dimensions of a ship be increased in the ratio R, the 


corresponding speed for the new sh'p is increased in the ratio Rd 
and the power to overcome the wave resistance is increased in the 
ratio of R®’ whereas the power to overcome the skin resistance is 
increased in the ratio of R®15 ; but although the displacement is 
increased in the ratio D°, the floor space. and therefore the grate 
area, is only increased in the ratio D? with the same type of 
boiler. 

Therefore, if there is to be any substantial increase in speed, a 
great effort must be made to decrease the wave resistance, and 
this can only be done by building a long ship which is all ends. 

The difficulty is augmented by shallowness of draught, for with 
a given length and displ t the mini 1 wetted surface is 
that of a ship whose every section under water is a semicircle. 
‘* Cyclops” says if the Apollo is suitable for 20 knots, a ship double 
her dimensions, viz., 600 by 86 by 35, would be suitable for 
28 knots. 

The Naiad, a sister ship, took 7547 indicated horse-power for 
18.6 knots N.D., in which case the comparative speed would be 
26.8 knots, and the power for this speed about 84,000 horse-power, 
whereas the displacement would only be 27,000. The advantage 
of increasing the draught and thinning the ends is shown by the 
following table :— 





L. B. D.  Displacem’t. ——- Power. 
Pique 300 x 434 x 183 .. 300 .. 18.5 7193 
Rainbow .. 300 x 434 x 18) 36°0 19.5 7879 
Bonaventure 320 x 494 x 21 4360 19.2 7423 
Cambrian .. 320 x 4945 x 21 4360 19.4 7164 
Charybdis .. 329 = 8945 x 21 4369 19.3 7125 
Flora .. 320 x 495 x 21 4360 19.1 7211 
.. ee 320 x 495 x 21 4360 19 7049 
Hermione .. 320 x 494 x 21 4360 19 7393 


Of course, a long straight middle body will tend in some cases to 
steadiness, but is entirely incompatible with the highest speeds, 
and the highest speed is the sole raison d’étre of the Lusitania. 

If the coal had not been placed where it is, it could not have 
afforded the protection necessary for an au:iliary cruiser. There 

































































Toe Excineer” 


VALVE CONNECTING RODS 


A in Fig. 1 is the old type of slide valve rod, B is the joint of the 
plunger, which, it will be seen, has a forked end to receive the 
ball end of the valve rod A. OC, Fig. 2, is the re-designed 
valve rod, and D D’ the joint, and it will be noticed that the ends 
have been reversed, so that the joint D D’ will come within the 
scope of the turret lathe. | 

When I first tried them on the turret lathe I used square stock 
to make the joint B, as shown in Fig. 1, but owing to the irregular 
depth of cut at the corners they went badly, and showed no 
saving over the old engine lathe and forging; so to overcome this 
difficulty I designed the joint shown in Fig. 2at D and D’. D is 
the ball joint turned out of round stock. the same diameter as 
ball, and E is a piece of bright rolled steel screwed in tight and 
negged. The valve rod was forged with forked end, as shown in 
Fig. 2. 

All the dimensions were kept practically the same as the old 
one, therefore making them interchangeable for repairs, Thus 
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of the valve 
rod C was reduced about 10 per cent., and the joint D D’ 
id for forging it 
| alone, and the scrap—in swarf—was considerably reduced. The 

slotting and drilling was the sime, except that the joints are now 


applied to the technical Press. If only your geographical and 
linguistic protection could be swept away, think how you would 
revel in the glories of Free Trade! You would have all the benefits 
of the bitterest competition from men whose expenses are less and 
whose home market is guaranteed to them. You would doubtless 
under such circumstances be able to produce a much finer paper 
and sell it at half the price, and we are quite sure your manager 
must be sighing for this unattainable dream of prosperity, and we 
are quite sure you would be very meek and mild me et the moto, 
car manufacturer retaliated upon you when you issued balance 
sheets of a somewhat lugubrious nature, and told you that you 
lack enterprise and wisdom. The only wisdom that English 
manufacturers lack is in trying to run a business at all in a Fre. 
Trade country, that they are not running it instead in a protected 
country, and so securing a double market. 

We trust you will not consider this a political letter, as it seen. 
to us merely a matter of business principles, and in the end it j- 
unquestionably to the interest of the consumer that the producer 
should be prosperous. Perhaps some of the consumers amongst 
your readers would take up the discussion. 

Acton, (New EnNGIne (Motor) Co., Limirep. ) 
December 31st, 1908. J. C. Mort, Director, 














LONDON, BRIGHTON AND SoutuH Coast RatLway TANK ENGINEs. 
—lIn our issue of January Ist we described two remarkable tank 
engines which Mr. D. Earle Marsh built last year for the London 
and Brighton Railway. A table of dimensions accompanied tho 
description, and, owing to a slip in the official figures, the 
diameters of the coupled wheels of the two engines were made tu 
appear the same. As a matter of fact, the coupled wheels of 
No. 33 are only 5ft. 6in. diameter, against the 6ft. 7in. of No. 22. 
This accounts for the greater tractive force of the former engine. 
The weight given refers only to No. 33. 

THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETINGS. 
At the students’ meeting, held at the Institution, on Friday, the 
8th January, at 8pm., Mr. Bertram Blount, Assoc. Inst. C.E., 
in the chair, Mr. K. W. S. Mitchell, Stud. Inst. C.E , read a paper 
on ‘‘ Portland Cement: The Effect of Fineness with Aération on 
its Strength.” An interesting point brought out by the paper 
was the Jarge increase in surface area covered by a fixed quanti y 
of finely-ground cement over that covered by a :ike quantit) 
of coarsely-ground cement, thus enabling a larger amount of 
aggregate to be covered by the finely-ground product. A good 
discussion followed, in which the following gentlemen took part : 
G. Lovegrove, H. T. Tudsbury, H. C. A. Thieme, H. G. Williams, 
W. R. Smith, D. G. French, A. 8. Quartermaine, R. F. B. Gaudin, 
C. J. Guttmann, and J. M. 8S. Culbertson. 


BURNTISLAND AND FOREIGN MANUFACTURERS.—-The town clerk 
of Burntisland has recently sent to all the representatives of foreign 
Governments in this country a circular setting out the advan- 
tages offered by the town for the erection of works and factories 
in the hope of inducing foreign manufacturers to settle there. It 
is pointed out that Burntisland is one of the leading ports on the 
north side of the Firth of Forth ; that it is but a few miles from 
the proposed naval base at Rosyth; that its harbour is com 

modious and sheltered, and that it contains two wet docks ; that 
it has ample railway facilities and coal supply. It is further 
added that a large extent of land is available, that the water is 
good and abundant, and the taxes comparatively light, while two 
quarries in the neighbourhood are actively producing stone which 
is excellent for building purposes. 

INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION.—The fourth general meeting of this Association for the 
session 1908-1909 was held at the Institution House, Storey’s Gate, 
Westminster, S.W., on Monday, January 11th, 1909, at 8 p.m. 
The chair was taken by Mr. Mark Robinson, member of Council. 
A paper entitled ‘‘ Motor Car Construction and Dasign,” was pre 

sented and read by the author, Mr. Roy V. Vining, of London. 
In discussing this very broad subject, the author confined himself 
to describing the details of construction, and the mechanism of 
the standard type of car now upon the market, without entering 
into a discussion upon any particular make of car. His remarks 
were confined also to petrol-driven cars of the pleasure type, leav- 
ing out the heavier cars used for commercial parposes. He dealt 
separately with the details of construction, such as frames and 
suspension, wheels, front axle and steering, engine, cooling systems, 
lubrication, ignition, clutch, gear-box, drive, back axle, and brakes. 
He put forward some suggestions also regarding the trouble of 
skidding, and the beneficial effect that might accrue from driving 
the car by the front wheels instead of the back wheels. The 
difficulty of steering when driving on the front wheels was cited, 
but the author illustrated some devices in which the trouble was 
overcome. In conclusion, he illustrated and described the con- 
struction of the new Daimler engioe, in which tappet valves are 
dispensed with, and valves consisting of sliding sleeves werking 
between the piston and the cylinder are used to effect the inlet of 
the gases and the exhaust. The paper was illustrated by about 
thirty specially prepared lantern slides, and the author had on 
exhibition a complete motor engine and a number of parts of 
special interest. The discussion following the paper was opened 
by Mr. M. G. Duncan and the chairman of the evening, and the 
following graduates took part:—Messrs, Barnes, Cheeseman, 

Copping, Robinson, Smith, and Thierme. 


LLoyp’s Reaister.—According to the annual summary of ship- 
building at home and abroad for the year 1908, which has just 
been issued by Lloyd’s Register of British and Foreign Shipping 
duriag 1908, exclusive of warships, 523 vessels of 929,669 tons 
gross (viz., 454 steamers of 914,570 tons and 69 sailing vessels of 
15,099 tons) have been launched in the United Kingdom. The 
warships launched in both Government and private yards amount 
to 36 of 74,186 tons displacement. The total output for the year 
has, therefore, been 559 vessels of 1.003,855 tons. The output of 
mercantile tonnage in the United Kingdom during 1908 shows a 
decrease of 678,221 tons on that of last year, and is the lowest 
total recorded by the Society for fifteen years. As regards war 
vessels the total for 1908 is 60,289 tons less than in 1907. Prac- 
tically the whole of the tonnage launched has been built of steel, 
and over 984 per cent. is composed of steam tonnage. Of the 
total output, 60 per cent., or 554,995 tons (547,080 steam tons and 
7915 sailing tons) has been built for registracion in the United King- 
dom. In this connection, it should be noted that the tonnage 
of United Kingdom vessels lost, broken up, &c., during the last 
twelvemonthsappears, from the information at presentin the posses- 
sion of Lloyd’s Register, to have been 176,690 tons (142,110 








and colonial owners for the 


steam, 34,580 sail). Sales to forei c ( 
twelve months ended November, 1908, according to the Registrar- 
General’s returns, reached a total of 262,866 tons (209,575 steam, 
53,291 sail). On the other hand, 2050 tons —all steam—were built 
abroad for United Kingdom owners, and purchases from foreign 
and colonial owners during the same period amounted to 51,551 
tons (46,997 steam, 4554 sail). The sailing tonnage of the United 
Kingdom would thus appear to have decreased by about 75,400 
tons, and the steam tonnage to have increased by 245,000 tons. 
The net increase of United Kingdom tonnage at the end of 1908 
is therefore about 169,600 tons. For the previous five years the e+ti- 
mated netincreases wereas follow: —1903, 405,000 tons 31904, 429,000 
tons; 1905, 469,000 tons ; 1906, 764,000 tons (the highest figures 
on record) ; 1907, 426.800 tons. The amount of tonnage launched 
for abroad during 1908 was 374,674 tons, forming 40 per cent. of 
the total output, as compared with 34 per cent. in 1907. The 
British Colonies have provided the largest amount of work for the 
shipbuilders of the United Kingdom, viz., seventy-four vessels of 
67,518 tons—7} per cent. of the total output. 


is one other point—a very big sea often looks inconspicuous from a 
large ship, and this may account for ideas of exaggerated rolling. 
T. W. SHEPPARD. 








Hanwell, W., January 12th. 





MOTOR CAR TRADE. 


Srr,—We have recently had the edifying spectacle of the pro- 
duction one after the other of a series of balance sheets showing 
the truly glorious condition of the motor car trade in England. 

Most of the critics seem to think that it is the lack of wisdom on 
the part of the British manufacturer that is at the bottom of the 
whole of the trouble. He sells his car too cheaply, and tries to 
build too many. He does not appreciate the importance of ex- 
port trade, &c. &c. We hope you will be with us in our sincere 
desire—though, unfortunately, utterly unattainable—that the 
system under which the motor car manufacturer works could be 
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RAILWAY MATTERS. 


Tse work is nearly completed of laying a double length 
of railway 34 miles, on the Great Western Railway Company’s 
Birmingham to Derby system, from Water Orton to Kingsbury, 
thereby avoiding a very sharp curve at Whitacre Junction, and 
effecting a saving of about five minutes in point of time. 


Tar Diario aston of 8rd December publishes a 
Decree, dated 12th November, 1908, granting to the Companhia 
Paulista de Vias Ferreas e Fluviaes a concession for the construc- 
tion of a branch line of railway starting from the most suitable 
point on the Jaht branch and terminating in the town of 
Baur, thus establishing a direct connection with the North- 
Western Railway of Brazil. The Decree stipulates that definite 
plans must be sabmitted for the approval of the Government 
w thin eight months from the signing of the contract, and that the 
line must be ready for traffic by the 30th September, 1910. 


Tue use of accumulator cars on main lines, states an 
American contemporary, has latterly begun to assume some 
importance, and some particulars of experience gained during ten 
years’ trials on the main lines of the Palatinate Railways, which 
are given in the ‘‘ Bulletin of the International Railway Congress,” 
should not be allowed to pass unnoticed. The chief conclusixn to 
be drawn from the experience of the Palatinate Railways, extend- 
ing over a number of years, is that an accumulator motor car 
service can be economically successful if the battery is well and 
carefully maintained, and if the current can be generated ata 
cheap rate. 


Tue North-West London Railway Company—which is 
authorised to construct underground railways between Cricklewood 
and Victoria—intends to promote, in the next session of 
Parliament, a Bill {giving authority to link up its line with that 
of the Baker-street and Waterloo Company. It is proposed that 
the North-West London Company should make a short junction 
railway, iess than half a mile long, from Edgware-road, joining the 
‘* Bakerloo” near Lisson-grove. The time for making the line is 
to be extended for three years from August, 1910. A Bill is heing 
promoted by the Baker-street and Waterloo Railway Company 
extending the time allowed for the completion of the works 
authorised by its Act of 1906. 


In accordance with Act of Parliament the Evesham, 
Redditch, ‘and Stratford-upon-Avon Junction Railway Company, 
East and West Junction Railway Company, Stratford-upon-Avon, 
Towcester, and Midland Junction Railway Company were amalga- 
mated on the Ist inst., and the name of the new company will be 
«The Stratford-upon-Avon and Midland Junction Railway Com- 
pany.” The rolling stock will be marked ‘‘S M. J.” The line 
extends from Olney to Broom (vi4 Towcester and Stratford-upon- 
Avon), and connects the London, Bedford, and Northampton, and 
Birmingham and Bristol lines of the Midland Railway Company : 
it also connects with the Great Central Railway at Woodford and 
Hinton, the London and North-Western Railway at Blisworth and 
Roade, the Great Western Railway at Stratford-upon-Avon and 
Fenny Compton, and the Northampton and Banbury Junction 
tailway at Towcester. 


In about a fortnight’s time the new platforms at 
Waterloo South Station, which have been in course of construc- 
tion since 1901, will be ready for use. Simultaneously, it is hoped, 
the old portions of this section of the great terminus will be 
closed for reconstruction, and suburban traffic diverted into the 
new building. The need for increased accommodation at Water- 
loo has long been apparent, and the present extension is but the 
forerunner of a great improvement in the future. Three new 
roads have been constructed to the south of the esisting lines, 
running into the new station, which has a frontage on Waterloo- 

Stretching back to Westminster Bridge-road, it is about 
six acres in extent, and is roofed with steel and glass on the ridge 
and furrow plan. The new station is some 22ft. above the road 
level, while the platforms are 700ft. long and 30ft. to 33ft. wide. 
They are connected with the other platforms, and with the tube 
stations by a subway, this latter adding considerably to the conve- 
nience of passengers on the underground lines. 


Ong of the most important electrical schemes carried 
out in connection with railways on the American continent is that 
of the St. Clair Tunnel on the Grand Trunk Railroad, and here it 
has already been demonstrated that decided economies are follow- 
ing the adoption of electrical working. Most railway engineers 
are aware that the St. Clair Tunnel service is the heaviest in the 
world to which electric traction has been applied. The length of 
the tunnel itself is nearly 1} miles, and with approaches the work 
has a length of 2# miles. When steam working was in operation 
the limit of the train load was 760 tons, which could only be 
hauled at low speeds on the up-grade, with the result that the 
capacity of the tunnel, which is single-tracked with double-track 
approaches, was often taxed to its utmost limits. The electric 
locomotives were designed to meet the requirement of hauling a 
1000-ton train at a maximum speed of 25 miles per hour, and a 
minimum of 10 miles, on a gradient of 1 in 10. These con- 
ditions have been met, and the traffic capacity of the tunnel 
should be considerably increased as the result of the electrical 
working. 


THERE is no doubt, states a consular report, ihat the 
numerous projects for the construction of railways in Switzerland 
which will only serve local or, at the most, cantonal interests are 
filling the minds of the more thoughtful Swiss with apprehension, 
particularly as the Swiss State Railways are at the present time 
not showing a working profit, and in all probability will not do so 
for some time to come. Some of the most important new 
lines, which are as yet only projected or in course of construction 
—as, for inst , the Loetschberg Tunnel—will only make the 
present competition more keen, and reduce the receipts of the 
Swiss State Railways. Among the projects for new railways, a 
third big Ine through the Alps has been planned by the 
inhabitants of the cantons served by the Swiss South-Earsten 
Railway, the suggested route being either vid the Spliigen, with a 
direct tunnel underneath the pass of that name, or an ordinary 
gauge line connecting the canton of Grisons with the St. Gotthard 
line through the Greina Pass. Tne state of public opinion, how- 
ever, as well as the tightness of the money market, stands in the 
way —one might perhaps say, fortunately - of a speedy realisation 
of what are regarded as more or less venturesome projects. 


From the Railway Department of the Board of Trade 
a return is published setting out the capital employed, the traffic 
receipts, and other information relating to tramways and light 
railways for the year 1907-1908. Since the year 1878 the route 
length of line open for traffic has increased from 269 miles to 2464 
miles ; the capital expenditure from £4,207,350 to £68,199,918 ; 
the number of passengers carried from 146 millions to 2626 millions ; 
and the net receipts from £230,956 to £4,646,962. The number 
of passengers carried in the year under review is equal to about 
60 times the estimated population of the United Kingdom. Of 
the total of 1620-miles of line owned by local authorities, 1461 
miles are worked by those authorities themselves, and the 
remaining 159 miles by leasing companies, The mileage worked 
otherwise than by electric traction has diminished from 189 miles 
to 178 miles. Of the 305 undertakings, 177 belong to local 
authorities, and 128 to companies or other parties. Local 
authorities who work as well as own their tramway undertakings 
have made a net profit of £3,286,713 on the year’s traffic, out of 
which they have applied £916,291 towards the reduction of tram- 
way debt, and £319,676 in relief of rates, while carrying £728,653 
to reserve funds, In the cases of three local authorities and seven 
companies the returns show an excess of working expenditure over 
gross receipts, 








NOTES AND MEMORANDA. 


CrrTAIN cloud formations have the effect of increasing 
the intensity of illumination by diffusion. Other clouds act as 
absorbing media, and decrease the illumination intensity. Varia- 
tions in intensity due to clouds are often of a large order, and 
someti occur suddenly. The skylight value at night, when 
there is no moon, is approximately 0.00I candle-foot. The 
intensity of moonlight is about 0.014 candle-foot. Daylight 
illumination varies in intensity from 2000 to 8000 candle-feet 
between the hours of 8 a.m. and 4 p.m. 


Statistics of strikes in Germany show that there were 
773 in the first six months of 1908, against 1054 for the 
corresponding period of 1907. The number of men affected was 
40,504 this year, and 80,340 last year. In the first half of 1907 
there were 144 lock-outs, affecting 37,798 hands. The figures for 
the first half of 1908 are 119 lockouts end 26,083 employés. The 
decrease in labour troubles is attributable in part to the 
depression, also to the consolidation of German employing 
interests, as well as to efforts to improve the relations of employers 
and employés. 


In Victoria, Australia, the State mining law requires 
70 cubic feet of air per minute to be supplied to each miner work- 
ing in the mine, and that the air in the mine shall not contain less 
than 20 percent. oxygen, nor more than 0.3 per cent. carbon 
dioxide. The Western Australia Mining Commission in 1905 con- 
sidered that not more than 0.15 per cent. carbon dioxide should 
be allowed, and that it should not be difficult for mines to meet 
that demand. Dr. Angus Smith, of the English Mining Commis- 
sion, recommends 0.24 per cent. carbon dioxide as the limit of 
impurity in mine air, 

Accorp1NG to the report on the condition of the metro- 
politan water supply during the month of October, 1908, the 
mean rainfall during the month of October, at twelve stations 
which have been selected as giving equal representation for all 
parts of the Thames Basin, was 1.89in., being 1 28in. below the 
average mean rainfall for that month dnring the previous twenty- 
five years, The average daily natural flow of the Thames at Ted- 
dington Weir during the month was599. 1milliongallons, being 241.1 
million gallons below the daily average for the twenty-five preced- 
ing years, The maximum daily flow was 871.3, and the minimum 
382 0 million gallons. 


Tue Elektrotechnische Zeitschrift gives a description 
of a 2000 horse-power three-phase motor which the Felten 
Guilleaume Lahmeyerwerke have recently erected at the iron and 
steel works in Vilklingen. This motor runs at 100 revolutions per 
minute with 5000 volts pressure and a frequency of 50, and can 
be used alone or in conjunction with a $000 horse-power gas 
engine for driving the preliminary rolls ; the finishing rolls are 
driven by ropes from the preliminary rolls. The motor is provided 
with two bearings, which are fixed on a common bed-plate, and 
its spindle is at one end connected to the mill, while the other end 
is fitted with a rope wheel. The stator winding is three-phase, 
and is embedded in micanite tubes, but the rotor winding is two- 
phase. Starting is effected by means of a liquid starter provided 
with short-circuiting contacts. 


AccorDING to the results of recent investigations made 
by continental metallurgists, it would appear that, contrary to 
most published references, in the blowing of a basic converter 
25 per cent. of the phosphorus is removed before all the carbon is 
burned out. The loss in iron consequent onthe removal of 6.7 to 
7.8 per cent. of impurities amounted to 8.2 and 10.7 per cent., of 
which 2.7 and 4.7 per cent. were burnt during the after-blow in 
order to remove the last tenth per cent. of phosphorus. The com- 
bustion of this element produces a high temperature, and the 
affinity of iron for oxygen becomes greater at a high temperature 
than that of phosphorus. The loss of iron can be diminished by 
cooling the bath during the after-blow by scrap additions or lime 
ore briquettes. It is more economical to remove phosphorus in 
the open-hearth furnace when this clement is present in consider- 
able quantities, as it can be concentrated in an iron-free slag rich 
in phosphorus and suitable for use as a fertiliser. 


Tue Electrical World describes a new type of electric 
furnace now being manufactured by the General Electric Com- 
pany (Americi) for operation on alternating-current circuits, 
metallic salts being reduced to a liquid state by means of an elec- 
tric current. The furnace consists of a fire-clay crucible, sur- 
rounded by an‘insulating material, usually of asbestos, which rests 
in a fire-clay box. Two electrodes are pluced on each side of the 
crucible, and are in direct contact with the bath at all times. 
When the bath has reached its proper temperature, that portion of 
the material to be hardened is submerged in the liquid, and is 
allowed to remain there until it attains'the same colour as the 
bath, when it is removed and tempered in water or oil, as the case 
may be. Thebath for hardening or annealing consists of equal 
portions of barium chloride and potassium chloride. The ultimate 
temperature depends on the relative proportions of the two 
chlorides ; the higher the percentage of barium chloride the higher 
is the temperature. 


A NOTABLE piece of engineering is illustrated in the 
Jron Age in connection with a bridge which has been erected over 
the Chicago River for the Chicago and North-Western Railway. 
The bridge is of the Strauss trunnion bascule type, and is said to 
be not only the largest bridge of this design, but also the heaviest 
double track, single leaf, bascule bridge in the world. The length 
of the bascule is 170ft. from the centre of the trunnion to the 
centre of the front end floor beam, there being in addition a 
25ft. 9in. deck plate girder span. When the bascule is swung, the 
load of the leaf when moving is carried on two hollow 28in. shafts, 
or trunnions, mounted on a skeleton tower at a height of about 
36ft. above mean water level. The weight of the leaf is counter- 
balanced by a reinforced concrete block weighing 1200 tons, and 
centrally mounted on 12in. pins in the tail end ofthe trusses. The 
live luad is not carried on the trunnions, but on two independent 
supports 26ft. in front of it. The bridge is operated by two struts, 
pin connected to the top chord, having racks meshing with pinions 
placed on the top of the tower. These pinions are driven by a 

ir of 50 horse-power electric motors, with 500-volt direct current. 
The motors are provided with solenoid brakes, and alsoan emer- 
ency brake operated by either hand or power. 


Directions for making cement pipe joints in ordinary 
bell and spigot pipe were given at the recent Kansas City 
Convention of the Natural Gas Association of America, by Mr. 
J. B. Clumpp, as follows :—-The joint should consist of one roll of 
yarn just long enough to reach once around the pipe, driven to the 
bottom of the bell ; then cement solid to within lin. of face of 
bell ; next a second roll of yarn, and finally a facing of cement. 
Use Portland cement of relatively quick setting characteristics ; 
natural cements are not uniform in quality. Use the cement neat, 
and as dry as practicable, so that hammering the yarn against it is 
necessary in order to bring the moisture to the surface ; for this 
merely enough water should be added to the cement to cause it to 
appear crumbly in mixing, and just to retain the impression of the 
fingers when squeezed in the hand. Use the cement immediately 
after mixing ; if it lies unused for over 5 min., it should be 
discarded. Use jute yarn untarred ; when the joint is made, the 
yarn and sides of the joint may be moist, but should not be wet. 
Care should be taken to have the surface of the bell and spigot as 
clean as possible, any appreciable rust being scraped off with a 
wire brush, or removed with gasoline, if necessary. Keep the pi 
cool, and at as nearly as possible a uniform temperature until the 
joint is firmly covered, which may be accomplished by covering 
with wet burlap, and if joints are made in hot days it is advisable 
to cool the pipes by applications of water. 











MISCELLANEA. 


An optical mirror for the Mt. Wilson Observatory in 
America is said to be the largest and most expensive ever cast. It 
is valued at £12,000, and weighs 6600 kilos., or about 64 tons. It 
is 100in. in diameter, and concave in form. 


Tue Principal of the London University has been 
written to by the Post-office electrical engineers relative to the 
desirability of including telegraphy and telephony as optional 
subjects for the Engineerirg Degree of the University. The 
matter will be placed before the Governors at their next meet- 
ing. 

In hydraulic mining in Victoria, Australia, gravel is 
being elevated to great heights. At the Creswick Black Lead the 
tailings are being raised to a height of 102ft. by a three-port run- 
ner pump in one lift, the depth of gravel worked being 70ft. At 
the Cock’s Pioneer mine, where an 80ft. bank of gravel is being 
— the tailings are being raised to a height of 123ft. in two 
ifts. ; 


Tue Compagnie Générale de la Navigation Aérienne 
held its first meeting in Paris the other day. This company was 
formed by M. Lazare Weiller for the purpose of purchasing the 
Wright Brothers’ patents for France and her colonies, and fifty 
aéroplanes of the Wright type have been ordered. A cargo of 
spruce for these machines has been sent from America, and a 
Paris firm has received an order for motors on the Wright model. 
It is expected that the first of the order for fifty will be on trial 
within a month’s time. It is stated that the brothers Wright 
will make experiments in the neighbourhood of Marseilles. 


BETWEEN 30,000 and 35,000 deaths and two million 
injured is the accident record in the United States during the last 
year among working men, according to a bulletin on accidents 
issued December 14th oy the Bureau of Labour. Of those 
employed in factories and workshops, it is stated that probably 
the most exposed class are the workers in iron and steel. Fatal 
accidents among electricians and electric linemen and coal miners 
are declared to be excessive, while railway trainmen were killed 
in the proportion of 7.46 deaths per 1000 workmen. The bulletin 
declares that it should not be impossible to avert at least one-third 
and perhaps one-half of the accidents by intelligent and rational 
methods of factory inspection, legislation and control. 


In the rebuilding of the Quebec Bridge, it is said that 
the engineers who have been retained by the Dominion Govern- 
ment will consider the advisability of providing for at least 10ft. 
more headroom from the water than existed under the former 
structure. It may be remembered that the height of the old 
Quebec Bridge was 150ft. above high water, and that the Montreal 
Board of Trade feared that this would prevent the large ships of 
the future from passing up the river to Montreal. The height 
advocated by the Montreal Board of Trade was 190ft., which, 
however, can only be obtained at a cost which is regarded as pro- 
hibitory. The tallest masts now arriving in Montreal are those of 
the Allan liner Virginian, which are of a height of 141ft. Under 
the old Quebec Bridge these would have passed with 9ft. to spare. 
But the masts of the Empress of Britain and the Empress of Ire- 
land, of the Canadian Pacific line, are 154ft. high, and for these 
it would have been necessary to await the ebb of the tide if they 
wished to pass under. 


LEGISLATION is under consideration in Victoria, 
Australia, for the amendment of the laws relating to mines and 
their working. Owing to the fact that in many cases engine- 
drivers are required to run five or six machines, which may 
prevent them from looking after boilers, it is proposed to hold 
examinations for boiler attendants. The appointment of wages 
boards is a special feature. Three boards are to be appointed— 
for engine-drivers, for coal miners, and for workers in mines other 
than collieries. The board for coal miners is to be allowed to fix 
an individual wage, but the piecework is to be on the basis of that 
wage. The boards are authorised to recognise in their adjudication 
the various modes of work, and the different circumstances of 
the different mines, as well as the cost of living in the different 
localities. Wages boards are to consist of five members represent- 
ing the mine owners, and five the working miners. A person to be 
eligible as a member must have been within the last three years 
an employer of miners, or have been himself working in mines. 


THE paper on metallic filament lamps recently read 
before the Manchester Association of Engineers was of more than 
usualinterest, since the testsdetailed were by adisinterested person. 
Apart from the detailed results, two things suggest themselves 
most forcibly. One is the very long, useful life of the metallic, and 
especially the tungsten, lamps as compared with the ordinary 
carbon lamps, provided they are carefully handled. This will go 
a long way towards neutralising the heavy cost of these lamps, and 
lead no doubt to their more extensive adoption. Another point 
suggested by the paper is the great practical value of scientific 
investigations carried out with a commercial end in view. The 
brief sketch given by the author of the difficulties surmounted in 
developing the tungsten lamp—almost wholly in Germany, be it 
noted—showed that the new lamps could not have been produced 
without a combination of practical manufacturing and highly 
scientific knowledge which is seldom found in England, but which 
in this case, at any rate, has resulted in a very great practical im- 
provement of universal application. 


Tuer Deutsche Orient Gesellschaft (Berlin) states that 
a German expedition, engaged in making excavations on the 
supposed site of ancient Jericho, a collection of mounds in the 
vicinity of the village of Ericla, near the Dead Sea, encountered 
the exterior wall of a:vanished city at a depth of 8ft. below 
the surface. The excavators were astonished at the technical 
excellence of the construction. The wall consisted of three parts. 
The natural rock foundation is overlaid with a filling of loam and 
fine gravel, upon which a well-laid rubble wall, heavily bulging 
externally, is superimposed to the height of 20ft., the 
breadth being from 64ft. to 8ft. Enormous blocks are partially 
employed for the lower part of the wall. Finally upon this 
imposing foundation is the fortification wall proper, built of clay 
bricks. In one place this reaches a height of 8ft., but it would 
seem to have been considerably higher, and must have dominated 
the whole plain without the city. The walls are estimated to 
have extended nine hundred yards. Four hundred and fifty yards 
have already been laid bare by the expedition. 


REcENTLY it was announced that a submarine built in 
one of the United States naval yards had dived to a depth of over 
100ft., and remained there for two hours, which constituted a 
record. It is now reported that a contract with the Lake Torpedo 
Boat Company has been made for the production of a novel 
submarine cruiser with a displacement of 500 tons when 
submerged. This vessel is to have a submerged radius of action of 
seventy hours at 9.5 knots, and a surface radius of 3000 knots, 
with a maximum speed of 15 knots. The company anticipate that 
both the surface and submerged speeds wil! be exceeded on trial. 
Another remarkable feature of the vessel is that she will carry no 
less than ten torpedoes and six torpedo tubes. The Lake boat will 
be submerged on an even keel, and will not plunge or dive like our 
own vessels; she will use the hydroplane, and have unusually 
large quarters for her officers and men. She will also be furnished 
with a arop keel, which has already proved its worth by saving the 
lives of the crews of French submarines. There is to be a large 
navigating turret, water-tight superstructures for storage of air 
and gasoline, and an apparatus by which the boat may crawl on 
the bottom, and be operated like some huge marine monster. 
Even this does not exhaust the novelties which the company 
proposes to work into its model. 
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Turbine Propellers. 


THE extraordinary change that has taken place 
in recent years in the proportions of screw pro- 
pellers for turbine steamers compared with those 
adopted for reciprecating engine vessels is about 
to be accentuated by an experiment that is being 
tried on the Cunard Liner Mauretania. When this 
vessel ran her trials she was fitted with four three- 
bladed propellers 17{t. in diameter by about 16ft. 
pitch, and she attained about 26 knots with 190 
revolutions and 78,000 shaft horse-power. Some 
months ago the outer propeller on the port shaft 
lost two blades owing to the securing studs breaking 
off, and more recently the inside starboard propeller 
was also badly damaged. Whatever the practical 
success of the two mammoth Cunarders may have 
been, there is no doubt that both vessels suffered 
considerably from vibration, and this arose almost 
entirely from the wing propellers. Thescrews were 
modified long ago in the Lusitania; the diameter 
was reduced in order to obtain a greater clearance 
between the tips of the blades and the hull of the 
ship; but it is only just recently during her annual 
overhaul that a change has been made in those of 
the Mauretania. Propellers of the original dimen- 
sions are being retained on the two inner shafts, but 
four-bladed screws have been fitted on the two outer 
shafts. The proportions of pitch, surface, and 
diameter are similar to those of the original screws, 
but the shape of the blades has been altered con- 
siderably. Hitherto almost every turbine propeller 
has been oval or circular; and whether wide at 
the tip or purely elliptical, it has had the area 
distributed symmetrically on each side of the centre 
line of the blade. Nearly all have been three- 
bladed. The Victorian commenced her career with 
four-blaced screws, but they have not been adopted 
in any other turb‘'ne vessel save for occasional 
experimental trial-, and those of the Victorian 
have now been altered to three blades. The change 
is being made more from the point of view of modify- 
ing thevibration than from propulsive considerations, 
but it is the latter which calls for attention. Addi- 
tional facts bearing on the efficiency of turbine 
propellers are being eagerly sought for, and in this 
case the change should afford data of more than 
ordinary interest, The new screws are cast solid 


instead of having blades secured to the boss; they 
possess to a much greater degree than we have yet 
seen in turbine steamers the characteristics of a 
tramp steamer propeller, especially from the point of 
view of shape of blade. How such a type with 
the narrow blades common to the latter style of 
practice will operate at turbine revolutions remains 
to be seen. Not a few marine engineers believe the 
Mauretania and Lusitania to be fitted with larger 
propellers than are really necessary. Both slip 
ratio and thrust per square foot of blade area were 
very low on trial even at the highest speed. Natur- 
ally, in a seaway, when the same power is being 
developed and the ship is retarded by the weather, 
both these items are considerably increased, but 
even then they are low compared with other turbine 
steamers, and it is considered highly probable that 
slightly smaller propellers, which would possess the 








additional advantage of running faster, would be 
more efficient in smooth water, and owing to their 
increased clearance from the hull, would not cause 
as much vibration as the original screws did. 

At the last meeting of the Naval Architects Mr. 
R. E. Froude read a paper of particular value on 
the efficiency of propellers as deduced from model 
experiments. The main fact to be gleaned from 
his admirably compiled curves is that within very 
wide limits of pitch ratio the efficiency of propellers 
with a standard shape of blade falls off proportion- 
tely much less rapidly with reduction of pitch 
ratio, than for a standard pitch ratio it decreases 
with increase of area ratio, more particularly when 
the ratio of area to disc exceeds about 70 per cent. 
In other words, the practical designer is apt to 
be more correct if he adopts a large diameter 
in association with a medium area ratio and 
fine pitch ratio than if his area ratio is very big 
and his pitch ratio coarse. It is in absolute 
size and not in proportion that the Cunarder’s pro- 
pellers are thought to be too large, and with those 
figures of Mr. Froude’s in our mind we cannot 
help hoping that in the interests of the profession 
any further changes will be systematic, so that we 
may get additional corroboration of model experi- 
ments from actual practice. So far, the trials of 
numerous other vessels have proved the accuracy 
of the above theory. The propellers used on the 
coastal destroyers, which may be said practi- 
tically to represent the present minimum size of 
turbine propeller, differ considerably in proportions 
on the various ships. The turbines are the same 
in nearly all cases, but estimates of the relative 
efficiencies of the propellers are impossible owing 
to the lack of space available for fitting torsion 
meters. In one or two cases, however, similar ships 
were tried with different propellers ; but even then, 
whatever the speed results may have been, the 
efficiency was still unobtainable. In some of these 
vessels very exaggerated area ratios have been 
adopted ; in others it has been quite moderate, but 
neither can, we fancy, be as favourable from the 
propulsive point of view as they might be. The 
value of the data given by Mr. Froude is, so far, 
hardly appreciated at its full value; but it gives cause 
for reflection as to the scope apparently available for 
improvement in turbine propeller efficiency. The pro- 
pellers of the Kaiser Wilhelm IT. have an efficiency 
of B.H.P. + E.H.P. of about 64 per cent., thosa of 
the Lusitania and Dreadnought about 48 per cent. 
If only half the difference were attained—and we 
cannot help thinking that it will be attained, 
though not, perhaps, this time in the case of the 
Mauretania—the average daily coal bill would be 
reduced by about 120 tons—say, from 900 to 780 
in twenty-four hours, taking only the propelling 
machinery into account. The vessel is running at 
least 180 days out of the year—rather more, 
perhaps—say, 120 x 180 = 21,600 tons perannum, 
and for two ships = 43,200 tons of coal a year at, 
say, 14s. per ton average price, which represents a 
saving of over £30,000 a year to attain the same 
speed. On the other hand, the same shaft horse- power 
and consumpti:n would, if used with a 56 per cent. 
propeller efficiency instead of 48 per cent, give 
25:75 knots itstead of 25. We take our basic 
figures from Mr. Bell's paper on the Lusitania. 
The efficiency suggested is good for turbine work, 
though not exceptional, Lut it isnot ore that would 
appeal to the owners of the Kaiser Wilhelm or 
Deutschland. An efficiency of even only 53) er 
cent. would reduce the coal bill nearly 10 per cent. 
With the saving possible it would appear to us a 
financially sound step to experiment with pro- 
pellers of modified form with a-view to increasing 
the efficiency. For propellers of 17{t. diameter 
running at 180 to 190 revolutions 48 per cent. effi- 
ciency strikes us as_ being r:diculously smal]. The 
efficiency in the case of the propellers of the later 
County class, which were only about 12in. less 








66 


THE ENGINEER 





Jan. 15, 1909 











in diameter and which revolved at nearly 150 revo- 
lutions, was well over 60 per cent., and it is diffi- 
cult, indeed, to believe that the lower figure cannot 
be improved. 

Much as Englishmen are gratified at the success 
of the Cunard Line, propeller efficiency in their case 
is merely a financial matter, but it is a national one 
in the case of the Dreadnoughts. Instead of 
21} knots on trial, the same higher performance we 
have suggested for the Lusitania’s screws would 
give over 22. We do not suppose that the Dread- 
nought is much less superior relatively to the 
Nassau or Voltaire, because she is only two knots 
faster and not three, but the odd knot might be 
useful, and if it is obtainable at a reasonable cost it is 
the duty of the Admiralty engineering staff to see 
that it is done. They are presumably more alive to 
that fact than other people, and from the new 
vessels of the class we anticipate that valuable 
information on turbine propellers will be obtained. 
There is nevertheless as much financial saving to 
be made by foresight as there is by experience, but 
with few exceptions propellers have not received the 
amount of practical scientific attention with the 
view toultimateadvantages that the turbineitself has. 
Thereis neither the time, nor, as a rule, the inclination 
to spend more money on a ship when once she has 
fulfilled the contract conditions, although it is often 
surmised that a change in propellers would conduce 
to better performance; on the other hand, the 
conditions are occasionally such that it is not 
worth while to attempt it. But from the tax- 
payer’s point of view improvement in propeller 
performance for naval vessels is even more essential 
now than it was in the time of the Good Hope and 
County classes, while the data available for design 
is not as copious, owing to the radical change in 
conditions. The theoretical saving that appears 
attainable in the case of the Cunarders is consider- 
able from the absolute standpoint, greatly out- 
weighing the cost of the experiment, and should 
this eventually be undertaken and prove successful 
it will afford additional proof that “ overscrewing ” 
is nearly as disadvantageous as “ underscrewing,”’ 
not only as it was in the time of the Iris, but also 
at the present day. 


Milling Machines. 


PRIOR to the advent of high-speed steel the 
machine tool makers may be said to have 
been behind the rest of the engineering world 
in the sense that the design of machine tools, 
although doubtless governed by the accumulated 
experience of their individual designers, was yet 
little influenced by scientific considerations, and 
new machine tools were in the main proportioned 
by the judgment or mechanical sense of the 
designer, or, in other words, by rule-of-thumb. In 
the earlier days of machine tool history the field 
was so wide, and relatively good results were so 
easily obtained, even by tools which to-day would 
be thought quite inefficient, that the empirical 
method of design was as good as any other. 
During recent years, however, the demands of 
buyers and the healthy competition existing among 
tool makers has resulted in the adoption of much 
more intensive methods in order to obtain the 
maximum output from the various kinds of 
machines, and in consequence the scientific aspect 
of machine tool design is daily being forced more 
and more to the front. 

In all departments of study scientific laws are 
not to be considered as laws in the common under- 
standing of the word, but are really convenient 
ways of expressing the average results of a large 
number of observed facts, the so-called law being 
merely a statement of the tendencies pointed to by 
the facts as recorded. Such being the case, it is 
necessary, before scientific reasoning is possible, to 
observe and to record the material facts in sufiicient 
number to render trustworthy generalisations 
possible, or, in other words, to enable the laws 
relating to the said facts to be stated. Although 
almost unrecognised until recently, this general 
statement is perfectly applicable to the special case 
of machine tool design, and much is now being dona 
to collect and to record the facts from which the 
improved designs of the future will be reasoned out. 
The experimental researches conducted under the 
auspices of the Manchester Association of Engineers 
in this country, and by Mr. F. W. Taylor and his 
associates in the United States, have provided in- 
valuable material for lathe designers, but there still 
remains a large and little-explored field in connection 
with other classes of machine tools, and we there- 
fore gladly welcome all new investigations in the 
direction of ascertaining and of recording the facts 
relating to the performances of existing machines. 


The bearing which such records cannot fail to have 
on the future progress of the machine tool industry 
in which this country is so largely interested can 
hardly be over-estimated, and should be fully 
realised by every designer. An article published in 
this journal on March 13th, 1908, exhibited some 
of the great variations in output-producing capacity 
to be found in the designs of various milling machines 
offered in the market in competition with each 
other. The machines were of similar nominal 
capacity, but were by different makers, and it was 
made clear that much remained to be done in the 
way of research and unification before milling 
machine design could be said to have approached 
anything like finality. In a paper presented at the 
December meeting of the American Society of 
Mechanical Engineers, Mr. A. L. De Leeuw 
gave the results of a carefully conducted 
series of tests of a milling machine, and we 
recommend the paper to the earnest considera- 
tion of milling machine designers. The tests 
were intended to discover not only what was 
the highest obtainable output from the _par- 
ticular machine tested, but also to ascertain the 
ratio between metal removed and power consumed, 
and to determine as far as possible the efficiency of 
the driving gear and of the feed mechanism on 
various kinds of cuts and on various loads. It is 
to be regretted that only one spiral cutter was used 
for the tests as recorded, and that no particulars 
were given as to the number and form of its teeth 
or of the pitch of the spiral. It is possible to 
infer that a different output or a different total 
efficiency might have been obtained by a different 
cutter, especially as it is stated in the paper that 
the output of the machine per horse-power minute 
can be doubled by using a face cutter of a kind 
described by the author as new, but which has been 
in regular use in this country for many years, 
instead of the spiral cutter used in the published 
tests. The value of the tests for purposes of com- 
parison is also somewhat discounted by the 
character of the material on which the cuts 
were taken, which was mild steel having 
a tensile strength of 23.3 tons and an elastic limit 
of 13.5 tons per square inch, which indicates a 
much weaker steel than is generally used for good 
construction on this side of the Atlantic. Again, 
the efficiency tests for the driving gear were taken 
at cuts requiring 70 ampéres and upwards of 
electric current, but by a singular omission the 
voliage and the motor efficiency are not given, so 
that we are left in the dark as to the actual 
loads on the machine when the efficiency tests 
were taken. The efficiency would naturally be 
greater on heavy than on light loads, so that the 
figures given cannot be said to indicate the average 
efficiency on miscellaneous work, which would have 
a much lower value. 


Apart from these criticisms, we have to thank 
Mr. De Leeuw for some very useful information, 
amongst which are the facts that the mechanical 
efficiency of the driving gear of his machine on 
heavy loads is between 67 and 80 per cent., and 
that the average efficiency of his feed mechanism 
varies from 4 per cent. at a feed of lin. per minute 
up to a maximum of 19 per cent. at 20in. per 
minute, the feed pressures being varied for each 
feed from 1000 up to 6000lb. The facts as to the 
amount of metal removed in proportion to power 
consumed may be judged by the best average 
result obtained at various depths of cut with the 
3¢in by 6in. high-speed cutter used, which amounted 
to a maximum output of .550 cubic inches per net 
horse-power minute, the cutting speed being 32f6. 
per minute, and the feed 94in. per minute, the 
width of cut being 5tin. It is not, however, 
proved that the machine tested is the most efficient 
design at present available, but only that it is 
superior, in respect of efficiency, to the two 
machines tested with it. We hope to publish 
shortly figures relating to similar tests of an 
English milling machine, which show a still higher 
efficiency. The tests of Mr. De Leeuw’s machine 
show that the efficiency falls as the cutting speed 
increases, but why this is the case is not apparent, 
and we doubt whether the rule is of general appli- 
cation. In any case, as the total cutput of the 
machine is undoubtedly greater — on ordinary 
depths of cut—at higher cutting speeds than 32ft., 
using high-speed cutters, we are justified in con- 
cluding that it is unimportant to strain unduly 
after academic efficiency at the expense of total 
output. If a pennyworth of additional power 
produces a shillingsworth of extra work the power 
cannot be said to be wasted, even if a large pro- 
portion of it disappears as heat. Mr. De Leeuw’s 
experiments indicate an unexpectedly low efficiency 








of the feed mechanism, not only of his own machine 


— 


but also of the two anonymous machines by other 
makers with which he compared it, and seem to 
indicate that with improved design the size, and 
consequently the cost, of the feed mechanism 
could be materially reduced. 

Our chief concern in calling attention to Mr. 
De Leeuw’s paper is to emphasise the importance 
not only of collecting trustworthy information, but of 
profiting by it with a view ultimately to placing the 
design of machine tools on the same level as other 
branches of engineering work. It may be true that, 
from the user’s point of view, power economy is not 
the most important factor in machine tool perform. 
ance, but it is also true that the more efficient 
machine has the longer life, and, other things being 
equal, is the more desirable. It is also undoubtedly 
true that accurate and intelligent design is impossible 
without abundance of experimental data, and it is 
necessary for progressive machine tool makers to 
realise this if they are to keep to the front. 


Concession to Prejudice. 


THE superlative individual sometimes finds it 
expedient, though not desirable, to sacrifice his own 
opinions to the wishes of comparatively a multi- 
tude. The act is called a concession to prejudice. 
It does not come within the scope of the superlative 
individual's faith to believe that he may be wrong 
and the multitude right. This is true of a vast 
number of situations which occur in every class 
and walk of life. It is peculiarly true of certain 
engineers who are afflicted by the prejudice which 
an ignorant public have for personal safety. When 
the engineer has shown by calculation that a bridge 
is as strong as it need be, it is disheartening to be 
told that the man in the street wants it to be much 
stronger. The circumstance that this man in the 
street is sometimes right, as, for example, about the 
Queenborough Bridge, does not make matters more 
pleasant for the men responsible for the design 
criticised. It is not surprising that wrangling takes 
place in the columns of the Press which takes note 
of everything, when large operations have to be 
considered. Recent events in the United States 
have accentuated opinions, and _ strengthened 
“* prejudices.” 

Out of the whirlpool of words it is easy enough 
to draw a definite statement of the point at issue. 
It is admitted at once that a given structure has a 
margin of safety; it will bear more stress than 
that which it is intended to sustain in daily life. A 
railway bridge, for example, whose maximum load 
is supposed to be a train weighing 300 tons is pre- 
sumably strong enough at the least to carry 600 tons. 
But there is a popular and absurd prejudice afloat 
that the bridge ought to be so designed that it will 
carry 1500 tons. As a concession to this prejudice 
it is made strong enough tocarry 750tons. Some- 
times this suffices—at least, for a time. Now and 
then the bridge tumbles down, and commissions of 
experts, after months of work, prove to their own 
satisfaction that the bridge was strong enough, but 
something quite unforeseen interfered. The man 
in the street holds to his prejudiced view, and 
maintains that unless it is so strong that these 
unforeseen interferences with the course of nature 
will not cause a train loaded with passengers to 
fall into a river, it is not strong enough. It is not 
easy to prove that the engineer is right and the 
relatives of the slaughtered ones are all wrong. 

A recent example of “concession to prejudice” 
is furnished by the Gatun dam on the Panama 
Canal works. Itseems that what is known in New 
York as the “ Yellow Press” has been criticising 
the Canal, its design, construction, and engineers, and, 
among other things, an embankment known as the 
Gatun dam has comein for censure. The engineers 
augmented the height of the dam by 25ft., and 
extended the length of the toe of the dam down 
stream. We keep our readers fully informed of tlie 
progress of the works, and it is no part of our 
purpose now to consider whether or not the original 
design gave a dam sufficient and in all respects safe. 
This is not the question which we are considering. 
That is the argument that in thus strengthening 
the dam a concession has been made to prejudice, 
and that the engineers have, in fact, given 
way to an unjustifiable popular demand. An 
eminent United States engineer, Mr. John I. 
Stevens, maintains, indeed, that “It is  cer- 
tain, had private enterprise been financing tlie 
work, a less massive structure would have been 
considered absolutely safe.’ Mr. Stevens does not 
tell us who would have held this opinion. We 
take it for granted it would have been the con- 
tractors, who would obviously not be free from 
prejudice—a prejudice, indeed, not likely to be less 








potent than that of the man in the street, or even, 
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let us say, the “ Yellow Press.” The Scientific 
American has taken up the cudgels for the Gatun 
dam, and maintains that there is no cause for 
apprehension. Yet the description which it 
supplies of the structure justifies we think, if not 
fear, unusual vigilance. “The Gatun dam, as 
completed, will consist of an artificial mound of 
sand and clay, 135{t. in height, about 1800ft. in 
width, and extending for 8000ft. or 9000ft. across 
the valley of the Chagres River from hillside to 
hillside. This huge mound is to be formed by 
means of suction dredges, which will pump sand and 
clay, mixed with water, from the bed of the Chagres 
River below the dam, on to the site of the dam. 
Here, as the water drains away, the sand and 
clay will settle into a mass of very close con- 
sistency, so close as to be impervious to seepage.” 
It is not prejudice which demands that care 
shall be taken that a structure of this kind shall 
have a very large factor of safety. It is, perhaps, 
just a little suggestive that on the same page of the 
Scientific American we find an article plainly hinting 
that the Manhattan suspension bridge requires 
investigation, and congratulating its readers that an 
expert inquiry is to be carried out. The United 
States, we may add, is notorious for disastrous 
failures of dams; a circumstance not calculated to 
inspire confidence in future works of the kind. 

The truth is that this so-called prejudice is not 
prejudice at all. It is simply a manifestation of 
the national desire that engineers shall turn out 
work which. shall be trustworthy. Experience has 
taught us in this old country the lesson that after 
we have arrived by calculation at certain propor- 
tions which will give a structure able to bear the 
strain to which we intend to submit it, we shall not 
be safe unless we make it at least five times 
stronger. No doubt this is. disheartening. It is 
none the less true; and the result of acting upon it 
has given us such permanent structures as the 
Britannia, Saltash, and Forth Bridges, to mention 
afew among many. No doubt the factor of safety 
is a costly item, but it pays in the long run. An 
old American bridge engineer once laughed the 
Forth Bridge to scorn, and said that he could build 
a better bridge with half the material. He had 
much to do subsequently with the Quebec Bridge ; 
possibly he may see now the wisdom of making 
concessions to prejudice. 

After all, what is this thing called prejudice— 
this particular type of prejudice, we mean? The 
man in the street has been sufficiently well in- 
structed to know that when engineers calculate the 
strength of their structures they arrive at results 
which must be amplified more or less. Sometimes 
the man in the street knows how much more; 
sometimes he doesn’t. He is not blind to the fact 
that when the price of work is cut down, or money 
is scarce, a tendency will exist to reduce the factor 
of safety. The engineer and the contractor may 
maintain that a factor of two is sufficient, and that 
to want any more is prejudice. There will not be 
lacking, however, dispassionate people who will see 
nothing of prejudice in the desire for a large factor 
of safety. If it gratifies men like Mr. Stevens to 
think that engineers are hardly used when they 
have to make a concession to prejudice we shall 
not gainsay him; but he may, perhaps, find comfort 
in the fact that no engineer ever yet had cause to 
regret making a thing strong. Even if it be too 
strong, no one will be kept awake by anxiety at 
night as a consequence. 


Private Bill Legislation. 


THE recent debates in the Houses of Lords and 
Commons on the Port of London Bill show that 
a remarkable feeling of dissatisfaction exists con- 
cerning the present complexity and costliness of 
Private Bill legislation. The special provisions 
inserted in the Bill to simplify procedure in the 
case of acquisition of powers to purchase land and 
construct works by the new Port Authority have 
given widespread satisfaction, and many speakers 
in both Houses have welcomed them as a step 
towards future legislation in the same direction but 
on an enlarged basis. Lord Crewe characterised 
the clause, which we quoted in full in our issue of 
December 11th last, as far-reaching, and likened the 
House of Lords in reference to Private Bill pre- 
cedure to an elephant—"‘it could pull down a tree 
and pick up a pin; but it was not an economical 
thing to keep an elephant for the purpose of picking 
up a pin.” The remarks of Lord Cromer on the 


same subject are worth quoting as indicating the 
effect which the existing system must have on the 
mind of a great administrator brought into personal 
contact with the work of the Committee rooms for 


Cromer—spent three months acting as Chair- 
man of Select Committees, and the conclusion he 
had come to was that the question of Private Bill 
legislation was one which, sooner or later, would 
demand the serious attention of Parliament. Under 
the present system the waste of time and money 
was really beyond description. A few months ago 
he was Chairman of the Committee appointed to 
deal with the question of the supply of electricity 
in bulk to London. This inquiry had been pre- 
ceded by the one made by a Committee under Lord 
Camperdown’s chairmanship in 1906, and he knew 
he was understating the fact when he said that the 
total expenditure on those Committees was over 
£100,000. The Bill then went to the Commons, 
where it was wrecked, and the result was that the 
whole of this gigantic expenditure was wasted, 
because nothing was decided, and the whole thing 
would begin again in another session. 

All engineers who are, or have been, connected 
with the consideration of Private Bills in Com- 
mittee, will be able to call to mind not one but 
probably many similar instances of enormous and 
fruitless expenditure in this direction. The case of 
the Manchester Ship Canal Bills will be within the 
recollection of many of our readers. The successive 
Bills considered in Parliament before the powers to 
construc: the canal were obtained are said to have 
cost over half a million. By far the largest part of 
this huge sum went in fees to counsel and expert 
witnesses, whose name was legion. It is surely 
possible to devise some system of procedure by 
which matters of lesser importance now requiring 
consideration by Committees of the two Houses or 
by Joint Committees might be dealt with in the 
first instance by some means similar to those 
provided by the new Port of London Act, or by a 
permanent tribunal. To go further, there should 
be no insuperable difficulty in providing for a con- 
siderable part of the work, now done in Committee 
rooms in the case of Private Bills of major 
importance, being transacted before a permanent 
tribunal of some kind. 

In the course of the final debate in the House of 
Commons, Lord Robert Cecil, himself at one time a 
prominent member of the Parliamentary Bar, 
expressed the opinion that the clause would be a 
useful precedent, and suggested that the Government 
might consider the general application of some 
such principle to small operations. He himself 
thought that it would be desirable to have a per- 
manent tribunal in the nature of the Light Railways 
Commission, and hoped the Government would see 
their way to introduce a general Bill with this 
object next session. Sir Hudson Kearley, replying 
to this suggestion on behalf of the Board of Trade, 
said he could not be expected to pledge the Govern- 
ment to any particular action at the moment, but 
they recognised that there was a growing feeling 
that some such permanent tribunal should come 
into existence in order to save promoters the great 
waste of time and money now involved. 


A Notable Agreement. 


THE text of the agreement between the Ship- 
building Employers’ Association and a number of 
trades unions which was signed provisionally on 
December 16th has now been made public, and will 
be found 77 extenso on another page. In general 
features it is not unlike the famous agreement of 
1898, which was virtually the treaty of peace after 
the great eight hours’ strike, and in one or two 
respects its kinship with the Railway Conciliation 
Board and with the agreement between the Em- 
ployers’ Federation and several unions in May, 1907, 
may be recognised. This is particularly noticeable 
with regard to the clauses which are designed to 
prevent hasty strikes and lock-outs. The new 
document, after specifying a course of action 
which must of necessity be long if agreement is 
not reached at once, says :— “ Until the whole pro- 
cedure of this agreement applying to the question 
at issue has been carried through there shall be no 
stoppage or interruptions of work either of a 
partial or general character.’ In the engineers’ 
agreement of 1907 the clause runs :—" There shall 
be no stoppage of work either of a partial or of a 
general character, but work shall proceed under the 
current conditions until the procedure provided for 
above has been carried through.” The pro- 
cedure in the two cases is very similar, con- 
sisting of (1) deputation, (2) local conference, 
and (3) central conference; but the new agree- 
ment introduces a piece of machinery between 
(1) and (2) which was neither used in 1898 nor in 
1907. It takes the form of a “joint committee 
consisting of three employers and three representa- 


concerned, none of whom shall be connected with 
the yard or dock where the dispute has arisen.” 
This should prove a valuable provision, both 
because it is another brake on strikes and because 
a committee of the kind is very likely to find a way 
out of the difficulty. Of course, all agreements make 
for peace, they cannot ensure it. A cause might 
go through all four steps in the procedure and 
remain unsettled, just as it has on more than one 
occasion gone through all three stages of the 1898 
agreement. A struggle is then inevitable, but every 
obstacle that can be put in the way of a hasty 
strike or lock-out, and every device that helps to 
the attainment of a peaceful solution of a difficulty, 
is of the greatest value. In this particular case 
a check is being put upon the most senseless and 
provoking form of dispute, the sectional strike—a 
strike with which the employer not infrequently 
has nothing to do but to suffer, and if it succeeds in 
putting an end to these disastrous quarrels it will 
do incalculable good to the shipbuilding trade. 








LITERATURE. 


The Mechanical Production of Cold. By J. A. Ewing. Pp. 
x + 204. Illustrated. Cambridge: The University Press. 
Price 10s. 

Tuis i3 a reprint of the Howard Lectures which Professor 

Ewing delivered before the Society of Arts in 1897, with 

large additions and appendices to cover some of the more 

important work which has appeared in the interval. The 
subject is treated in quite an elementary manner in the 
text, and the relations between the expenditure of 
mechanical energy and the refrigerating power of engines 
using various working substances is shown very clearly. 

With the exception of steam, which can clearly only be 
used in special cases, and hydrochloric acid, which is very 
destructive, the working substances which are available 
are air, carbon dioxide, ammonia, sulphur dioxide, and 
methy] chloride. 

Air refrigerating machines have been largely used on 
shipboard, as the working substance is always available 
ar there is no danger of explosion or of damage from 
noxious vapours. They can also be used wherever power 
is very cheap, but, as they are inefficient and bulky, they 
are being superseded by others, as is also the absorption 
machine, depending on the great affinity cf water for 
ammonia vapour. 

Nearly all modern refrigerating engines are built as 
vapour-compression machines, and the choice of a work- 
ing substance is determined partly by relative efficiencies, 
but also by the consideration of certain particular proper- 
ties of the substances employed. Thus carbon-dioxide 
machines are small, and work at high pressures; the 
vapour is non-poisonous but heavy, and hence liable 
to accumulate near the floors. Ammoniais irritating and 
poisonous in large quantities, but to nothing like the same 
extent as sulphur-dioxide, and as it is also more efficient, 
it is generally used with large industrial plants. Sulphur 
dioxide and methyl] chloride, for which, however, no pro- 
perties are given, are principally employed for small 
machines, where space and weight must be kept down. 

An appendix is devoted to the application of the 

thermo-dynamic potential (7) to the determination of the 
refrigerating power of a machine. For this purpose the 
diagram at the end of the book, which is taken from Dr. 
F. Molier’s investigations on carbon dioxide, and in which 
(i) is plotted against the entropy (9), will be found very 
instructive and useful. Forsome purposes other diagrams 
9, t, and 9, p, are more easily understood, but they do not 
give the same clear review of the whole cycle as 
the », ¢ diagram. 
Data are given for ammonia and for sulpbur dioxide 
and water vapour, which would enable similar diagrams 
to be constructed for these substances. Mention is made 
of the use of cold in such industries as brewing and with 
other fermentation processes, and also the manufacture 
of ice. 
As far as the production of cold goes, what is given 
applies to cold storage, but as this depends almost more 
on construction than on the exact means employed to 
get the temperature down, it is hardly touched upon in 
more than outline. 
In low temperature work by far the most important 
application is the production of oxygen from liquid air by 
continuous rectification. The Linde process for the pro- 
duction of liquid air and the various modifications are 
described in detail, and also the means by which the 
rectification is so arranged that nearly pure nitrogen is 
obtained as well as nearly pure oxygen. The step down 
in temperature has been also obtained by the cascade 
method of Cailletel and Pictet, which is not used 
industrially, and by the Siemens process, which has 
recently been extended by Claude so that air is caused to 
liquefy itself by its own expansion. 
The means of obtaining liquid hydrogen are then con- 
sidered, with an account of Dewar’s work on its proper- 
ties. At the present moment there are not many 
industrial applications for these extremely low tempera- 
tures, but as ig becomes easier to obtain the necessary, 
cooling agents no doubt these will develop. 

There are numerous illustrations and a good index. 








SHORT NOTICES. 
Fowler’s Mechanics’ and Machinists’ Pocket-book and 
Diary, 1909. By William H. Fowler, Wh. Sch., M. Inst. 
C.E., M. Inst. Mech. E., &c. Manchester: Scientific Pub- 
lishing Company, Manchester. Price 6d. net.—As the title 
implies, this pocket-book is intended for the guidance of 
mechanics, machinists, andZothers engaged in manipulative 
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elementary principles of mensuration and geometry, and the 
properties of materials used in machine construction. Infor- 
mation is also given relating to machine tool design. The 
operations of drilling, boring, screw cutting, and turning are 
also treated. The section’ dealing with shop practice should 
prove useful to those engaged in the foundry, the pattern-shop, 
and the fitting-shop, while other sections dealing with wheel 
gearing and power transmission should also prove helpful. 
Although primarily intended for workmen, the book contains 
many notes and hints which should prove useful to foremen, 
draughtsmen, and others. 


Water Hammer in Hydraulic Pipe Lines. By A. H. 
Gibson, A.M. Inst. C.E. London: A. Constable and Co., 
Limited, 10, Orange-street, Leicester-square, W.C. Price 
5s. net.—In the book before us the author gives a theoretical 
and experimental investigation of the rise or fall in pressure 
in a pipe line, caused by the gradual or sudden closing or 
opening of a valve. The mathematics are rather involved, and 
the book will be more appreciated by mathematicians than 
by engineers. 





BOOKS RECEIVED. 


Aérial Warfare. By R.P. Hearne. London: John Lane, 
Publisher, The Bodley Head, Vigo-street, W. Price 7s. 6d. 


The book contains handy reference tables, as well as the. 


| provided. 





LARGE PLANO-MILLING MACHINE. 


A LARGE universal plano-milling machine which has 
recently been built by Kendall and Gent, Limited, Manches- 
ter, for milling the facings and bearing housings on gas 
engine beds, is illustrated above. The cross slide is pro- 
vided with two saddles, each carrying a vertical milling 
spindle, whilst similar slides and spindles are fitted to each 
upright. The bed rests on the foundation throughout its 
whole length, is massive, and is provided with broad flat 
surfaces on which the table slides. The table is provided with 
41 grooves machined out of the solid throughout the length 
of its working surface, and has channels along the sides 
which communicate with collecting troughs at each end for 
the suds used for milling steel. From the troughs the suds 
are run off into a leng channel iron extending the whole 
| length of the table travel, and connected by piping to the 
pump sump. The table has quick hand and power move- 
ments in each direction, as well as the usual feeds, while 
power motion is also provided for raising and lowering the 
cross slide. Each of the saddles on the cross slide and on 
the uprights has self-acting transverse reversible traverse, 
together with hand adjustment. The spindles, 44in. 
diameter, are of steel, having case-hardened and ground 
conical necks in the spindle slides, running in hard gun- 
metal bushes. The ends of the spindles are bored taper to 
receive the shanks of solid milling cutters or mandrils for 
keyed-on cutters, for which a removable lower support is also 
In addition there is a screwed portion formed on 
the spindle ends for attaching the facing heads used when 





net. 
Manual of Building Inspection. By W. R. Purchase. 
London: Crosby, Lockwood and Son, 7, Stationers’ Hall- | surfacing. 


court, E.C. Price 2s. 6d. net. 


The Elementary Theory of Direct-current Dynamo Electric 
Machinery. By C. E. Ashford, M.A., and E. W.E. Kemp- 
son, B:A.: London: Cambridge University Press, Fetter- 
lane, E.C. Price 3s. net. 

Artificial and Natural Flight. By Sir Hiram 8. Maxim. 
London: Whittaker and Co., 2, White Hart-street, Pater- 
noster-square. Price 5s. net. [A small book on essentially 
practical lines dealing almost wholly with aéroplanes. ] 


The leading dimensions of the machine are as follows :— 
ft. in, 


Length milled.. . es 16 6 
Width admitted between uprights ee 6 0 
Height from table to centres, mininium 09 
Height of horizontal spindles, maximum 4 3 
Distance between a cutter heads on horizontal 
spindles, minimum. ae GSP A ee ace 
Ditto, maximum . 6 0 
Height admitted under vertical | spindle noses from 
table .. 6 0 
Diameter of spindles i in ‘body . 0 ; 5 


Adjustment of spindle slides on ‘saddles . 





The milling spindles are driven by a direct-current moto 
of 35 horse-power, having a speed variation of 3 to 1, giving 
a total speed range on the spindles of 10 to 100 revolutions 
per minute by means of the change gearing provided. It 
will be noticed that change-speed gears are fitted to each 
saddle, thus reducing the torsion and speed range of all trans- 
mission shafting. A sevarate 8 horse-power motor, having a 
3 to 1 variation of speed, is fitted for driving the various feed 
motions. These are thus independent of the speed of the 
spindles, and a total range of feeds from 1fin. to 10in. per 
minute is secured, with a large number of intermediate rates. 
A horizontal milling attachment is provided for fixing to the 
vertical spindle slides, whereby vertical facings can be 
machined with a face cutter.. The makers also supply 
a swivelling head for this purpose, by which angular facings 
up to 45 deg. from the vertical can be milled. The levers and 
hand wheels for operating the table feeds and the spindle 
slides on the uprights are in duplicate, and cross connected 
through the bed, so that the workman can control them from 
either side of the machine. Handles for the vertical spindle 
saddles are also fitted at each end of the cross slide. 

Although specially designed for operating on gas engine 
beds, the machine is, of course, suitable for any work having 
vertical and horizontal surfaces to be machined. 








THE G.B. SURFACE CONTACT SYSTEM. 


THE G.B. system of nutans contact electric traction has 
lately been brought prominently before the public by its 
application to a length of line under the control of the London 
County Council. For reasons into which we need not enter 
the installation did not at first work well; but the same 
system has been in operation at Lincoln since November, 
1905, and though there were initial troubles it has latterly 
been working very well, according to Mr. Stanley Clegg, the 
borough electrical engineer at Lincoln, who read a paper on 
the subject of this system from a tramway manager’s point 
of view before the Institution of Electrical Engineers, of 
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which he is a member, on Thursday, January 14th. This 
paper is too lengthy for us to reprint in full, but we propose 
to give some abstracts from it. 

First of all there is in an early part of the paper a descrip- 
tion of the G.B. system itself, and a drawing is given showing 
various details of the studs and current-collecting mechanism, 
which we reproduce herewith. The cable A through which 
the current is transmitted from the power-house consists of 
galvanised iron wires stranded together on a jute core over 
which are threaded galvanised steel sleeves A’, so as to afford 
« smooth surface for the carbon contacts to bed on as is 
required when a car passes over them. The conduit C in 
which the cable is carried consists of sections of ordinary 
glazed vitrified 5in. stoneware pipe. A special bituminous 


up by the spring. If a stud should be left ‘‘live’’ by reason | 
of any fault of the switching mechanism, a safety brush 8 
carried by the car-will cause an automatic cut-out T to open 
and disconnect the motor circuit of the car. This at once | 
gives notice of any particular stud being wrong. 

In discussing the working of the system as experienced by | 
him at Lincoln, Mr. Clegg says the collection by the car 
chains from the studs is steady, and without noticeable 
spitting, so long as the weather is of a uniform character— 
that is, continuously wet or fine. Owing, however, to the | 
fact that, for the sake of flexibility, the galvanised iron wire 
rope on which the chain links are threaded is provided with 
a rope core, at times of change from dry weather to wet some 
difficulty is experienced through the chain gradually tighten- 


In the paper the various causes of live studs are discussed 
at some length, and a table is given showing how these have 
been reduced as time has gone on, and means of prevention 
introduced. Thus the flexible wires gave trouble at first. It 
was discovered that, owing to leaky gas mains in the neigh- 
bourhood, gas had found its way into the conduit and studs, 
and caused the copper of the flexible wires to be converted 
into copper carbonate and hydrate. This was prevented by 
stopping the leakage of gas, and covering the wires with a 
suitable protecting coating. It may be mentioned that a 
Roots blower working at a pressure of about 6in. of water 
is used for ventilating the conduit. Other causes of failure 
were unevenly burnt carbons and faulty springs, and unsuit- 
able conducting cable. These, however, have now apparently 


| all been removed, and, in commenting at the end of his paper 
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DETAILS OF THE G.B. SURFACE CONTACT SYSTEM 


joint is used to connect the separate sections, and a tee piece 
B, also in stoneware, is cemented on to a special section, 
where a stud is required. The conduit is completely embedded 
in concrete. The total depth of excavation necessary does not 
exceed 18in. The insulators D, which carry the cable, are of 
the roller pattern. The creeping surface is long, and of con- 
stricted cross section, providing a high insulation resistance. 
The galvanised steel pins E, on which the insulators are 
mounted, pass through the conduit on one side, through the 
hole in the centre of the insulator, and into a stopped hole 
on the opposite side of the conduit. The ends of the 
pins, which project through the conduit, are connected 
together by means of a galvanised iron strip F, which is 
connected at intervals to the rails. This device is to 
prevent the studs from becoming active in consequence of 
leakage over the insulating surface, séparating the source of 
supply from the stud. The studs have cast iron heads G, 
the top surfaces of which are level with the rest of the 
paving. They measure 2}in. by 10in., and are supported by 
granite blocks Gi, recessed to receive them. The joint 
between the vertical portion of the stud H and the upright 
stoneware B, into which it passes, is made by filling in the 
interspace between them with bitumen, supported on a pack- 
ing of jute yarn C;. Bitumen is also run in round the stud 
heads, filling any space between the granite blocks and the 
stud. The vertical part of the stud H, which projects down- 
wards into the upright piece of pipe, is forked at the lower 
end, and is lined with brass I. Within the fork is mounted 
&@ moving part: this consists of a piece of enamelled iron J, 
suspended freely by means of an insulated coppered steel spring 
K from the top of the fork, Its movement is limited by a 
brass pin L, which passes through a slot and is riveted into 
the jaws of the fork. From the lower end of the moving 
piece two horns, M, project outwards, supporting a copper 
clip, M', which holds a carbon contact block N. Flexible 
copper leads O connect the moving part with the main por- 
tion of the stud. 

When an electro-magnet, carried by a car, passes over the 

tud, the moving piece J is magnetically attracted towards 
the cable against the pull of the tpring K, so that the carbon 
block N comes into contact with the cable A and current 
passes from the cable through the carbon N and flexible 
copper connections O to the stud head G, where it is led 
through the collector to tne car. The horns M on the moving 
piece J, which rises after the influence of the magnet is with- 
drawn, strike the copper clip M' a smart blow in any case 
where an adhesion has taken place between the carbon contact 
and the cable due to the passage of current. This blow has, 
says Mr. Clegg, been found to break down the adhesions that 
occur in practice. The cross-section in the illustration shows 
the respective positions of M and M' at the moment when 
the blow is administered. 

An electro-magnet P is suspended rigidly from the car. 
Its coils and its energising battery are connected, so that 
when the motors are taking current, their current, when 
small, assists the battery in exciting the magnet, and when 
large re-charges the battery in addition. For this reason very 
little special charging is said to be necessary, as the batteries 
are being charged and discharged alternatively while in ser- 
vice. The collector consists of achain of iron links Q pinched 
on to a wire rope R which is fixed and held up by springs at 
intervals between the two ends. The links Q are arranged so 
as to move over the heads of the studs. 

The method of operation of the system is as follows :— 
When the pole of the magnet P passes over a stud head the 
Magnetic attraction causes the links Q to move down and 
make contact with it; as each link leaves a stud it is drawn 


ing up, with the result that the links do not make good con- 
tact with the stud, and spitting takes place. 

During the first year the cars ran a total of 135,144 car 
miles, the total electricity taken, exclusive of shed lighting, 
but inclusive of car lighting, being 164.739 units, giving an 
average of 1.219 units per car mile run. This represented a 
saving of .1185 units per car mile on the figures guaranteed 
by the company. The consumption was taken by. meters 
fixed on the switchboard at the electricity works, and there- 
fore covered all special losses by leakage or otherwise which 
might be peculiar to the ‘‘G.B.’’ system. During the last 
eighteen months the consumption figures per car mile have 
been gradually reduced, and for the year ending March, 1908, 
were 1.108. This saving is not attributed to elimination of 
any leakage on the electrical side, but more to freer running 


on the system in general, Mr. Clegg says that he considers 
that the system, with its many advantages, has a large future 
before it. It is, he shows, but 10 per cent. dearer in first cost 
than an overhead system. The average cost per car mile for the 
year ending 31st March, 1908, was 6.10d. per car mile, as 
compared with 6.31d., which is the average cost of working 
of some seventy other municipal tramway undertakings ; 
that it is reliable, there only having been a loss of 100 car 
miles in three years, that there is less danger to the public 
from shock and personal injury than there would be with an 
overhead equipment, and that the cars run exceptionally 
quietly. 








ELECTRIC LOCOMOTIVE. 


THE Great Northern Railway of America, in crossing the 
Cascade Range of the Rocky Mountains, has a summit tunnel 
13,975ft. in length, with a gradient of about 1in 59. As 
there are no shafts the conditions are unfavourable for 
ventilation, and with the growing traffic there is increasing 
foulness of the tunnel atmosphere. This is dangerous in its 
liability to suffocate the enginemen and trainmen, and in its 
liability to obscure signals. In addition to this, the smoke 
and damp combine to form a greasy and slippery deposit on 
the rails. 

The railway company decided some time ago to adopt 
electric traction for this Cascade tunnel and its approaches. 
The works are now well advanced. The power will be 
obtained from a hydro-electric station about 30 miles distant, 
the generating plant consisting of two 2000-kilowatt 25-cycle 
three-phase generators. A transmission line will carry 
current at 30,000. volts, which will be reduced to 6600 volts 
by step-down transformers in asub-station near the tunnel. 
This 6600-volt current will be delivered to an overhead trolley 
wire suspended by hangers from a catenary cable, so that the 
trolley wire will be practically horizontal. 

The first of the electric locomotives is shown in the 
accompanying view. It weighs 113 tons, and is mounted on 
two four-wheeled bogie trucks. Each axle is driven by a 
three-phase motor of 400 horse-power. The 6600-volt current 
is taken from the trolley wires by grooved contact wheels 
on trolley poles, and is stepped down to 500 volts per phase 
by two transformers on thelocomotive. The underframe and 
housing or cab areentirely of steel. 

As is usual with electric locomotives for heavy railway 
service, they are so arranged that two or three engines can be 
coupled together and connected electrically on the multiple- 
unit system, so as to be operated as one locomotive. Thus 
two machines—eight driving axles—will be able to haul a 
train load. of from 1200 to 1500 tons up gradients ranging 
from 1 in 60 to 1 in 46, at a speed of 15 miles an hour. 
There are two trolley wires and poles, and at speeds of over 
15 miles per hour the motors will return energy to the trolley 
wire. The regenerative action thus obtained will reduce the 
braking requirements’ in descending the gradients, and will 
thus reduce the wear of brake blocks and wheel tires, which 
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ELECTRIC TUNNEL LOCOMOTIVE 


of the cars and gradual improvement on the part of the 
drivers, who, at the opening of the line, were taken over from 
the old horse tramway company. The line leakage figures 
during the whole of the time the tramways have been 
running, it is stated, have been very constant, and have not 
averaged more than .25 ampéres for the three miles of 
track. 

At first the Lincoln Tramways Committee rather distruste] 
the springs, on which the whole responsibility rests of deaden- 
ing the studs when the car has passed. This fear, the paper 
states, has turned out to be groundless, as, during the whole 
of the time the system has been running, every stud that has 
remained alive after it has ceased to feed the motors has been 
notified by the detector brushes on the car, and immedi- 
ately dealt with, without any inconvenience either to the | 
working of the tramways or to the public. 


is a serious matter when heavy trains have to be controlled 
or held on such severe gradients. If there is another train 
on the line, its engine may be assisted by the current from 
the engine of the other train. Otherwise this current will be 
dispersed by rheostats at the sub-station. 








THE army aéroplane made a brief flight at Farnborough 
Common last Saturday, when it travelled some 40 yards at a 
height of about 10ft. Mr. Cody took the machine to the brow of 
a hill, where the engines were started, and the aéroplane left the 
ground almost immediately. It was found, however, that the 
radiators caused it to tilt backwards, and it was decided to come 


to earth before any damage was done. The radiators will be 


| shifted forward before another flight is attempted. 
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Il. - GRAND CONFERENCE. 


In the event of failure to settle any question in central confer- 
ence under clause II., section 1, sub-section (d), either party 
desirous to have such question further considered shall, prior tu 
any stoppage of work, refer same for final settlement to a grand 
conference to be held between the federation and all the unions 


| to the future-of the metallic filament lamp the author | 

METALLIC FILAMENT LAMPS. | anticipates many further developments and “Aenean 
| The production of a high-voltage lamp, say, from 220 to 250 

A PAPER on the above subject was read before the | with a candle-power of 25, is a thing to be desired, and will | 

Manchester Association of Engineers on Saturday last by Mr. | eventually be achieved. A new helion lamp recently brought | 





W. A. Barnes, of Horwich. The paper commenced with a | 


review cf the history and progress of electric lighting and lamps, 
followed by a description of types of metallic filament lamps. 


The latter theauthor divided into twoclasses—(1) those in which | 


the filament is made of the metal tantalum, and (2) those in 


which the filament is of tungsten or allied metals. Apart 
| maintained incandescent in air and still have a fairly long 
| life with an energy consumption of 24 to 4 watts per candle- 


from the nature of the filament, the chief differences between 
the two classes are the arrangement of the filament and the 
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out bids fair to be a success. The resistance of the filament | 
| is about fifty times that of carbon, other things being equal, 


and many hundreds of times that of tantalum and tungsten. 
This is an important feature, as it means that a shorter and 
stouter and, therefore, stronger filament may be used. One 
of the features mentioned is that it can be rendered and 
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parties to this agreement. 

A conference may by mutual agreement be adjourned, 

On any occasion when a settlement has not been reached the 
conference must be adjourned to a date not earlier than fourteen 
days nor later than one month from the date of such conference, 

IV.—-PIECEWORK QUESTIONS : SETTLEMENT OF, 

Local arrangements for dealing with questions ari.ing out of 

piece price lists, or in connevtion with piece prices or piecework 


| 


- 
| 
| 
| 


25 


in Minutes 


20 
7ime 


0 1S 
LIVERPOOL 


Diagram showing Difference in Curvent Consumption, &c., in a Railway Carriage on a Manchester to Liverpool Express Train fitted with Electric Lighting Apparatus when using 
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difference in the power consumption. These were illustrated 
by diagrams. The author next defined the terms for the 
measurement of the candle-power, and demonstrated how the 
cost of current for any lamp may be found by the following 
equation :— 

Cost per hour in pence = 

Watts absorbed x cost per unit in pence 
1000 

Tables of tests of various kinds of lamps, and the variation 
of candle-power with voltage, were given, and it was shown 
that the metal filament lamp is the better for use on circuits 
where the voltage varies to any extent from the normal. On 
the subject of railway train lighting the author said that the 
metallic filament is well adapted for such work, the 
chief drawback to the carbon lamps being the liability of 
damage to the accumulators by over-discharge. This is 
specially the case with stopping trains when the lamps are 
burning and discharging the cells while the train is standing, 
the length of time the dynamo is running not being sufficient 
to re-charge them. It was pointed out that this disadvan- 
tage could be overcome by increasing the capacity of the cells, 
but this is not desirable, on account of the increased weight. 
The introduction of the metal filaments has solved the diffi- 
culty, and the curves presented above give the comparative 
results of tests made on the same coach, fitted with twenty- 
four 10 candle-power 24-volt lamps in each case. The tests 
were made on the express service between Manchester and 
Liverpool. 

Table Comparing Carbon and Metallic Filament Lamps for 
Train Lighting. 

Average Average 

lamp amperes. lamp volts. ceandle-power. 
Carbon .. aD: ssa - wae 
Tungsten 14 23 1.4 

The energy consumption for the metallic filament lamp is 
41 per cent. of that of the carbon lamp for the same rated 
candle-power, and the quality of the light is actually much 
better. With the carbon lamps the dynamo ampéres rise 
to the full output of the machine, the surplus current above 
the lamp ampéres being used to charge the cells. In the case 
of the metallic lamps, the dynamo ampéres do not rise beyond 
70 per cent. of the full output, and this admits of further 
reduction, because the dynamo is not adjusted for the most 
economical running with the metallic filament lamps. The 
cells can therefore be kept fully charged and, due to the less 
energy consumption, they will admit of the lamps burning 
about three times as long if the train is standing than will the 
carbon lamps. The advantages of the metallic filament lamps 
for train lighting were thus summarised :—(1) Less energy 
consumption ; (2) longer life of accumulators; (3) stopping 
trains are self-supporting and can be left standing for longer 
periods ; (4) steadier light due to effect of voltage varia- 
tion not being so marked. Their life is equal to that of 
carton filaments, since at 25 volts theycan be made sub- 
stantial enough to withstand the vibrations of the train and 
there is no blackening of the globes if they are not overrun. 

The slight effect of voltage variation should make metallic 
filament lamps peculiarly adapted for lighting electric cars 
both for tramways and railways if they could be made suffi- 
ciently strong to withstand vibrations; but the 105-volt 
lamps are generally used, and the greater length and smaller 
diameter of filament render them more fragile than the 25-volt 
lamps used for steam stock. Mr. Barnes has, however, made | 
trials with tantalum lamps extending over twelve months on 
electric trains with highly satisfactory results. He found 
the average life per lamp to be 840 hours, compared with 
770 hours for carbon lamps, the comparatively short life 
being due to the vibration to which they were subjected. 
They were connected six in series on a 600-volt circuit with 
voltage varying between 550 apd 610. A curious fact noted 
was that in 80 per cent. of the failures the negative lamp had 
the shorter life. 

A series of tests was made to obtain a comparison between | 
the all-round or spherical candle-power of each type of lamp. 
It was shown that with the metal filament lamps the hori- 
zontal candle-power is practically the same in each direction. 
There is, however, a considerable variation in the case of the 
carbon lamp amounting to 20 per cent., caused by the | 
unsymmetrical arrangement of the filament. With regard | 
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Carbon and Metallic Filament Lamps. 


power. A film of oxide forms on the metal, which is highly 
refracting. 








THE SHIPBUILDING TRADES AGREEMENT. 


A FEW weeks ago an agreement between no less than 
twenty-six trade unions and the Shipbuilding Employers 
Federation was signed by representatives of both sides. 
The text of this agreement has now been made public, 
and runs as follows :— 

TEXT OF THE AGREEMENT. 
I.—GENERAL FLUCTUATIONS IN WAGES. 

(1) Changes in wages due to the general conditions of the ship- 
building industry shall be termed general fluctuations. .Such 
general fluctuations in wages shall apply to all the trades com- 
prised in this agreement and in every federated firm at the same 
time and to the same extent. 

Differences in rates of wages in any trade in different districts 
can be dealt with as heretofore under clause II., section 3. 

(2) In the case of a]l such general fiuctuations the following pro- 
visions and procedure shall apply, viz. :— 

(a) No step towards an alteration in wages can be taken until 
after the lapse of six calendar months from the date of the 
previous general fluctuation. 

(2) Before an application for an alteration can be made, there 
shall be a preliminary conference between the federation 
and the unions, in order to discuss the position generally. 
Such conference shall be held within fourteen days of the 
request for the same. 

(c) No application for an alteration shall be competent until the 
foregoing preliminary conference has been held, and no 
alteration shall take effect within six weeks of the date of 
the application. 

(d) The application for a proposed alteration shall be made as 
follows :— 

The federation to the un’ons parties to this agreement ; 
or the said unions to the federation. 

(ce) Within fourteen days after the receipt of an application the 
parties shall meet in conference. 

(f) The conference may be adjourned by mutual agreement, 
such adjourned conference to be held within fourteen days 
thereafter. 

(g) Any general fluctuation in tradesmen’s rates shall be of the 
following tixed amount, viz. :— 

Piecework rates 5 per cent. ; and 
Time rates ... ... 1s. per week, or 4d. per hour where 
payment is made by the hour. 


II.—QUESTIONS OTHER THAN GENERAL FLUCTUATIONS IN WAGES. 


(1) When any question is raised by or on behalf of either an 
employer or employers, or of a workman or workmen, the follow- 
ing procedure shall be observed, viz. :— 

(a) A workman or deputation of workmen shall be received by 
their employers in the yard or at the place where a question 
has arisen, by appointmeat, for the mutual discussion of any 
question in the settlement of which both parties are directly 
concerned ; and failing arrangement, a further endeavour 
may, if desired, be then made to negotiate a settlement by 
a meeting between the employer, with or without an official 
of the local association, on the one hand, and the official 
delegate, or other official of the workmen concerned, with 
or without the workman or workmen directly concerned, as 
deemed nec ° 
Failing settlement the question shall be referred to a joint 
committee consisting of three employers and three represen- 
tatives of the union or of each of the unions directly con- 
cerned, none of Whom shall be connected with the yard or 
dock where the dispute has arisen. 

(c) Failing settlement under sub-section (}), the question shall 
be brought before the employers’ local association and 
the responsible local representatives of the union or unions 
directly concerned in local conference. 

(d) Failing settlement at local conference, it shall be competent 
for either party to refer the question to a central confer- 
ence to be held between the executive board of the fede- 
ration and representatives of the union or unions directly 
concerned, such representatives to have executive power. 

(2) If the question is én its nature a general one affecting more 


(b 


| than one yard or dock, it shall be competent to raise it direct in 


local conference, or if it is general and affecting the federated 
firms or workmen in more than one district, it shall be competent 
to raise it direct in central conference without in either case 
going through the prior procedure above provided for. 

(3) The questions hereby covered shall extend to all questions 
relating to wages, including district alterations in wages and 
other matters in the shipbuilding and ship repairing trade, which 
may give rise to disputes. - 


may continue or be established with the following further pro- 
visions, viz.: 

Failing settlement of any such question under the arrangements 
already existing or to be established, same shall be referred to a 
joint committee in accordance with clause II., section 1, sub- 
section (b), and, if need be, the further procedure under same 
clause, section 1, sub-sections (c) and (d) and clause III. 

[ Note.—In districts where there is a standing committee the 
question instead of being referred to sub-section (/) will be dealt 
with under sub-section (c), and, if need be, the further procedure 
named. | 

The settlement shall be retrospective. 

Any claim for alteration of price must be made before the com- 
mencement of the job. 

The price to be paid during the time the question is under dis 
cussion shall, failing agreement between the employer and work 
man or workmen concerned, be fixed in the following manner, 
viz, :— 

Two or three employers not connected with the yard where the 
question has arisen shall give a temporary decision as to the price 
to be paid, but said decision shall be without prejudice to either 
party, and shall not be adduced in evidence in the ultimate settle- 
ment of the question. 


V.—DEMARCATION QUESTIONS, 


The existing local arrangements for the settlement of questions 
with respect to the demarcation of work shall continue meantime. 
VI.--GENERAL PROVISIONS, 

At all meetings and conferences the representatives of both sides 
shall have full powers to settle, but it shall be in their discretion 
whether or not they conclude a settlement. 

In the event of any stoppage of work occurring in any federated 
yard or federated district either in contravention of the foregoing 
or after the procedure laid down has been exhausted, entire 
freedom of action is hereby reserved to the federation, and any 
federated association, and to the unions concerned, notwithstand- 
ing the provisions of this agreement. The suspension of the 
agreement shall be limited to such particular stoppage, and the 
agreement in all other respects shall continue in force. ‘ 

Pending settlement of any question other than questions of 
wages, hours, and piece prices - the last-named of which is pro- 
vided for above—two or three employers not connected with the 
yard where the question has arisen shall give a temporary decision, 
but such decision shall be without prejudice to either party, 
and shall not be adduced in evidence in the ultimate settle- 
ment of the question. 

The expression ‘‘employer” throughout this agreement shall 
include an employer’s accredited representative. : 

Until the whole procedure of this agreement applying to the 
question at issue has been carried through there shall be no stop- 
page or interruption of work either of a partial or of a general 
character. 

VII.—DvraTION OF AGREEMENT. 

This agreement shall continue in force for three years, and shall 
thereafter be subject to six months’ notice in writing on either 
side, said notice not to be competent until the three years have 
elapsed. : 

On behalf of the Shipbuilding Employers’ Federation, 

Signed) Frep. N. HENDERSON, President. 

On behalf of the Shipbuilding Trade Unions, 
ALEX. WILKIE, 
WILLIAM PATERSON, 
ALEX. COLQUHOUN, 
FRANK SMITH, 
THos. PARK, 
G. M. SUNLEY, 
JOHN THOMSON, 

16th December, 1908. 


Workmen's 
Representatives 
on Joint 
Committee. 








Smavy ARMs Factory, AUSTRALIA.—The time for receiving ten- 
ders for the supply of plant for the proposed Small Arms Factory 
at Lithgow, New South Wales, for the Commonwealth of Australia, 
has been extended to the 18th March, 1909, 

MEMORIAL 10 SiR GEORGE LivEsEY.—.With reference to the steps 
it has been decided to take to perpetuate the memory of the late 
Sir George Livesey, the Committee having the matter in hand 
desire us to announce that contributions to the fund should be sent 
to the Secretary of the Institution of Gas Engineers, 39, Victoria- 
street, Westminster. A sum of at least £10,000is required for the 
object in view—the endowment of a Livesey Professorship in Gas 
Engineering and Fuel at the Leeds University—and contributions 
both small and large will be welcomed. Having regard to the 
great services which Sir George Livesey rendered the industrial 

| world, and, indeed, to all classes of the community, it is felt that 
| there will be a general desire throughout the country to do honour 
| to his memory. 
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ARTICULATED COMPOUND LOCOMOTIVES.* 
By C. J. MELLIN. 
(Concluded from page 48.) 


WirH the use of a front truck, the centre of support is shifted 
forward, and with it the virtual and actual supporting points of 
the weight of the rear engine ca‘ried on the front system. ‘The 
weight on this support must, therefore, be increased with the 
carrying capacity of the truck and offer little or no opportunity 
for transferring any of this load to the hanger bolts, practically 
doubling both the load on the sliding plate and the length of the 
resistance arm. At the same time, by the application of a front 
truck, the guiding point is moved forward so that the leverage has 
been inereased to offset the increased side resistance of the engine, 
The guiding oe of the truck, however, is limited to its swing 
resistance, his, therefore, may leave as much or more guiding 
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Fig. S—BOILER SADDLE 


to be done by the front drivers as where no truck is used because 
of the increased moments of resistance of the engine in curving. 

A more serious matter, however, isthe backing with a front truck. 
The high resistance moments in the front must be overcome by the 
rear drivers, which are doing the guiding, and it is easy to under- 
stand how fast the flange pressure is multiplied by this displacement 
of the load and the safety margin for derailing dangerously 
reduced, It is therefore evident that a rear truck is a necessity 
when a front truck is used where backing is to be considered ; 
thus curing one evil with another. Even with the application of 
a rear truck, the objections caused by the application of the front 
truck will be only partly compensated for, as the following very 
essential objections still remain :—{a) The application of a front 
truck increases the distance of the front buffers from the first pair 
of drivers by 15 to 20 per cent., and consequently throws the 








Fig. 6—CROSS SECTIONS OF HIGH-PRESSURE CYLINDERS 


front drawhead of the engine further out from the centre of the 
track in curves than with the shorter extensions where no front 
truck is used, (/) It increases the total wheel base of the engine 
about 8ft. 6in., requiring an SOft. turntable to take an average 
sized engine with its tender. (c) Additional dead weight to be 
carried by the truck must be provided, and the expenses in main- 
tenance and first cost by the use of it are items that should not be 
overlooked. (d) The long arms for friction resistances‘on the 
sliding plate with increased load on them, due to the front truck, 
will not be lessened by the application of a rear truck. (¢) When 
only a front truck is applied, the boiler is necessarily moved so far 
forward that it leaves scant room for the valve motion on the rear 
engine, The result of this is that the width of the fire-box is 
necessarily limited to about 72in. 





























Fig. 7—-SECTION AND PLAN OF LOW-PRESSURE CYLINDERS 


In the case of nger engines of the articulated type, however, 
large wheels would be used, and only four pairs of driverscan orneed 
—— A four-wheel front truck, with rigid centre pin and 
rigid trailing wheels, work in conveniently in the place of a third 
pair of drivers in each engine, front and rear respectively, which 
pe cao with their large diameter, make the engine unduly 
ong. 

Continuing with the construction of an engine without a truck, 
the spring rigging and equalisation are next to be taken into con- 
sideration. e springs are most conveniently located above the 
boxes and frame, except under the fire-box, where they must be 





_” Presented at the New York meeting (December, 1908) of the American 
Society of Mechanical Engineers.—Abstract. 





placed between the adjacent wheels, with yokes over the boxes in 
the usual manner. On the front engine all springs on each side 
are equalised, together with a cross equaliser between the front 
springs. The rear engine is equalised in the same manner, except 


and passages. To obviate this, a pair of by-pass valves—Fig, 5— 
are located in the cylinder castings. These valves automatically 
open communication between both ends of the cylinder when the 
throttle is closed, so that a certain amount of air can circulate 
through this e to and fro with the movement of the p ston, 


| and thereby prevent the sudden changes in the temperature and 
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Fig. 8-BY-PASS VALVES 


that the cross equaliser is omitted. ‘This makes a three-point 
suspension of the whole engine, and prevents any excessive local 
stresses of a diagonal nature on an uneven road, as the front 
engine accommodates itself very freely to the rear engine, and 
approximately divides the angularity between the inclination of 
the axles. The wheels then follow the rail comparatively freely 




















Fig. 9-THROTTLE 


and easily on the twisting parts, at the rising of the outer rail, on 
entering and leaving curves, as well as on any other unevenness 
of the road. 

The high-pressure cylinders, as previously stated, are located 
under the cylindrical part of the boiler, generally slightly in the 
rear of the middle of the barrel. They are provided with a cast 
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Fig. 10—INTERCEPTING VALVE 


steel saddle, bolted or riveted to the shell of the boiler by its upper 
flange and to the cylinder half saddle by its lower flange, as shown | 
in Fig. 5. The cylinder saddles, however, are not divided in the 
centre of the engine, but sufficiently to one side to allow the 
receiver pipe with its ball joint to be placed in the centre line of 
the engine—Fig. 6. 





“Tus Excinzsx” 


| dome, where the throttle is located, as usual, and it ex 


| relieve the pumping of air through the exhaust nozzle, and also 
| minimise unnecessary agitation of the fire. 


from the 
austs into 
the high-pressure cylinder saddles on each side, and meets ata 
point where the steam enters the intercepting valve. After 
passing through into the receiver pipe placed in the centre of the 
front engine at a convenient height above the axles, it branches off 
through a Y pipe to each of the low-pressure cylinder saddles and 
through passages in these saddles to the steam chest. The exhaust 
from the low-pressure cylinders returns through the saddles and 
meets in a pipe delivering to the common exhaust pipe and the 
stack. 

In order to obtain high efficiency and emergency power, various 
special details that may be of interest have been brought into use 
in these designs. 

The throttle shown in Fig. 9 is provided with a steam separator 
at the extreme top, where the steam enters in an upward direction ; 
and, after entering, meets a sharp turn downward whereby the 
entrained water is thrown against the curved walls of the crown, 
is entrapped at its base and forced down through a central passage 
back to the boiler by the inertia exerted in the trap. The con- 
tinuous current of moisture that is abruptly arrested allows no 
chance for the water particles, once brought into contact with the 
curved wall of the crown, to escape the trap. The steam in 
relieving itself from the moisture makes the turn into the valve 
opening directly at the top and through the valve body to the 
lower opening, as will be seen from the cut. 

Following the course of the steam, we do not meet any unusual 
construction of the passages until we reach the intercepting valve, 
which, although not specially designed for this engine, should be 
considered in this connection as a most important factor, as it 


The steam enters the high-pressure cylinders pings 
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Fig. 11—RECEIVER PIPE BALL JOINT 


controls the pressure for the receiver and low-pressure cylinders, 
supplies steam direct from the boiler at a proportional pressure to 
the large cylinders in starting, prevents this pressure backing up 
against the high-pressure piston and makes it possible to increase 
the power of the engine about 20 per cent. at critical moments, by 
permitting the engine to be changed in such emergencies so as to 
work live steam in all cylinders with equivalent distribution of the 
work. With the exception of changing the engine into simple 
while under way, all its movements are automatic—Fig. 10. 

The intercepting valve consists principally of two valves inti- 
mately combined, the one effecting the closing of the other ; and 
a change valve by which the former is unbalanced in turning the 
engine iato simple working when under way. The main valve 
closes the receiver and prevents the reduced live steam pressure 
from backing up against the high-pressure piston in starting and 
working simple, and by closing the exhaust valve the accumulation 
of exhaust from the high-pressure cylinders automatically opens 
the main valve to the low-pressure side of the receivers and 
simultaneously close3 the admission and reducing valve, whereby 
the engine is changed into compound. 

The live steam admission and reducing valve has the form of 


a sleeve er on the stem of the main valve ; and, as seen in the 
cut, is allowed a limited longitudinal play to perform its double 
function. 


The third, or change valve, has two functions to perform, and 
is operated by the engineman in emergencies ; and is, therefore, 
known as the emergency valve. Its use is resorted to only when 
the engine is about to stall on a heavy grade or at a difficult 
starting place. The first function of this valve is to unbalance 
the intercepting and reducing valves so that the former cuts off 
the low-pressure side of the receiver; and the second function 
is that of an outlet valve for high-pressure cylinder exhaust 
steam in working simple, which later is led in an independent 
pipe to the stack. 

The next features of importance are the ball joints in the 
receiver and exhaust pipes, which are peculiar to this type of 
engine. They consist—Fig. 1l—of ball bearings, gland, and 
packing. The latter is made of eight }in. square rings of 
Vulcabeston or fibrous packings laid in pairs, in the middle of 
which a brass ring of an elongated diamond section is inserted. 
Being just the width of the packing space, this ring seals all 
joints in the packing rings proper and forces them tightly 
against the inside of the box and against the ball. The receiver 
pipe, with the ball joint and its location, and the exhaust pipe are 
shown in Fig. 12. 

The flexible exhaust pipe has two ball joints and one slip joint ; 
as it is subject toa greater angle of deflection and elongation than 
the receiver pipe, which has its ball joint in the vertical centre line 
of the pivot pin between the two sets of engines. 


Swain Sc. 


Fig. 12—LONGITUDINAL SECTION SHOWING STEAM PIPES 


The low-pressure cylinders- Fig. 7—are fixed to the front engine | 
with spenled ‘*half-saddles,” but not connected to the boiler— | 
except by the flexible exhaust pipe. With the large low-pressure | 
cylinders required for the desired power, there will naturally be | 
considerable suction of cold air through the cylinders in running 

with the steam shut off, which is very objectionable for several 

reasons, one of which is the sudden cooling of the cylinder walls | 


The valve motion in each set of engines is of the Walschaert 
type, driven by their respective main axles and crossheads, and 
operated with a common reversing gear which simultaneously 
changes the motions of all the valves. Because of the lateral 
motion of the front engine in curving, means must be provided 
for flexibility in the operating gear, so that this movement does 
not interfere with the motion of the valves. This is accomplished 
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by using an exceptionally long lifting link, shown in Fig. 13, 
having a double jaw in its upper end and a universal joint or 
ball bearing at the radius bar, which allows its lower end to 
follow the movement of the engine transversely relatively to 
the rear engine, as well as the longitudinal movement of the 
valve in any angularity of the engine within the required limit of 
the swing. 

The valve gear is operated by a hydro-pneumatic reversing 
mechanism—Figs. 14 and 15—consisting of one air and one oil 
cylinder, with ‘the common piston-rod connected to the main 
reversing lever.’ On a suitable location on the main lever is 
pivoted a second lever for operating the gear. 

A forward movement of this lever throws its lower end back- 
ward, turning the valves of the air and oil cylinder—shown in 
Fig. 15—thus making communication with the rear end of the 
air cylinder for air pressure to force the piston forward, and with 
it the entire gear. The oil cylinder serving as a lock and regau- 
lator has, by this movement, established communication between 
both sides of its piston, allowing the latter to follow the move- 
ment of the gear to which it gives a moderate and uniform motion 
because of the contracted passage for the oil through the valves. 











Fig. 13—RADIUS BAR LIFTER 


By stopping the movement of the operating lever, the gear 
moves the main lever up to the given relation to the former ; 
and then, automatically, shuts off the air supply and locks the 
oil cylinders. 

In unlatching the operating lever the same movement raises the 
main latch, which cannot drop until again in the given relation to 
the former, when the valves of both air and oil cylinders are 
closed and a positive locking of the gear is secured, in addition to 
that of the oil lock. ‘The handle part of the main lever is made 
for the purpose of operating the engine by hand in the absence of 
air pressure or any disorder of the gear. 

These illustrations show only a few parts peculiar to this special 
type of locomotive as ordinarily constructed by the American 
Locomotive Company. These locomotives have proved very satis- 
factory in every respect, and have practically become a standard 
with these builders, but are, of course, subject to variations as 
may suit various service conditions. 

The most striking variation in any of these details is probably 
the intermittent draught coupling of this type of locomotive 
turned out by the Baldwin Locomotive Works, shown in Fig. 16, 
where a lateral play is provided for, and the draught pin is held in 
a central position by a series of springs. With the exception of 
some articulated engines, built by them for service in Porto Rico 
in 1904, the first of this type built by the Baldwin Locomotive 











Fig. 14—REVERSING LEVER ARRANGEMENT 


Works were those constructed for the Great Northern Railway, 
the pivot connection of which is shown in the previous figure. Of 
this design sixty-seven engines are now in service on the Great 
Northern, three on the Chicago, Burlington, and Quincy, and 
sixteen on the Northern Pacific. These engines are giving 
universal satisfaction, and the present number is the result of 
repeat orders. without any change whatever in design. 

The above-mentioned builders have also excluded the use of 
by-pass valves, double-ported slide valves, and the intercepting 
valve in their cylinder construction, the starting being effected by 
simply letting live steam into the receiver. 

The question of superheating the steam in connection with this 
type of locomotive has been considered practically from the outset. 
Superheating would farther increase the efficiency of the engine, 
but it has so far been deemed advisable to leave it off, to avoid 
complications until this type becomes more generally known. 

A design of Mallet 'ocomotive, prepared in accordance with 
instructions from Mr. Kendrick, vice-president of the Atchison, 
Topeka, and Santa Fé Railroad, is now being constructed under his 
patents by the Baldwin Locomotive Works. In this design the 
—— chamber, which is also fitted with superheater device, 
is used. 

Among the various differences between this class of engines and 
that of the ordinary type is the action of this engine when 
loaded to the slipping point. While the former is less liable to slip 
than the latter, due to a more uniform pressure on the pistons, 
they will not be considered loaded to anywhere near their capacity 
until slipping takes place, and consequently slipping does occur on 
heavy grades. With the ordinary engine slipping at such times is 
a serious matter, as the train is losing speed, and may stall on that 
account after a few repetitions. In the case of the articulated 
engines, the loss in power by the slipping of one engine is practi- 
cally gained by the other in the increase of unbalanced pressure 
that thereby results. This difference in the unbalanced pressure 





has the opposite effect on the slipping engine, usually causing it 
to stop slipping after a few revolutions, without the necessity of 
closing the throttle. This is explained by the fact that, when the 
low-pressure engine slips, the receiver pressure naturaliy falls, and 
reducés the back pressure on the high-pressure piston, as well as 
the forward pressure on the low-pressure piston, causing the latter 
engine to stop slipping, on account of the friction against the rail 
under the reduced receiver pressure, which reduction also 
increases the average unbalanced pressure on the high-pressure 
piston a corresponding amount. 

When the high-pressure engine begins to slip, the receiver pres- 
sure increases by the more rapid supply of steam, and with this 
the back pressure on the high-pressure piston is increased, causing 
this latter engine to resume its grip on the rail, and increasing the 
power of the low-pressure engine until the normal power is 
restored in the high-pressure engine. 

It is further to be noticed that a simultaneous slipping of both 
engines is a very rare occurrence—due to the fact that there is 
one position of the crank where the turning effort is greater than 
in other positions, and this is where the slipping generally starts 
at irregular intervals of revolutions, depending on the condition of 
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Fig. IS—REVERSING CYLINDERS AND VALVES 


the engine as to necessity for repairs. If the wheels are of a very 
close approximation to the same diameter and running on a 
straight track, these intervals are longer, because the opposition 
between the wheels requiring readjustment is less frequent than 
when the wheels are unevenly worn. In either case, there is the 
greatest liability for this adjustment in the neighbourhood of the 
greatest turning movement ; say, every fourth or fifth revolution, 
on a normal rail condition, Being two independent engines, the 
coincidence of these conditions is very infrequent. The slipping 
of one engine may follow that of the other, due to the temporary 
increase in power ; but one is seldom found tostart slipping before 
the other has stopped slipping ; and it can, therefore, be said 
without much exaggeration that this type of engine is, in effect, 
a non-slipping engine. 

When working live steam in all cylinders, generally known as 
working simple, the slipping is even Jess perceptible, although 
over 20 per cent. more power is developed, because the live steam 
supply to the low-pressure cylinders and the direct exhaust from 
the high-pressure cylinders are restricted to a very moderate 
piston speed. From the beginning of the slip the low-pressure 
piston gets a rapid motion, which causes a sudden fall in the 
pressure, and the slip generally stops after a few inches move- 
ment of the piston under normal weather and rail conditions. 
The restricted supply port being fully open, however, the pressure 
is restored practically simultaneously with the stopping of the 


slipping. 











Fig. 16—FRAME PIVOT CONNECTION 


The high-pressure engines are not so sensitive, but after a 
couple of exhausts under slipping the wheels regain their grip on 
the rail with comparatively small loss of power and in a period of 
short duration. 

The effect on cars and draught gears in starting he»vy trains 
by this type of engine, as well as convertible compound engines 
on the same principle, is a most important feature, as it is accom- 
plished with a so-called dead pull, without the necessity of taking 





advantage of the slack in the train with its destructive jerks. 
These locomotives are, therefore, easier on the draught gears than 
simple engines of half their size loaded to their full capacity. The | 
reason for this is found in the great starting and emergency power, | 
previously referred to, with which these engines are provided, so 
that the slack is teken up under very slow speed. This is | 
generally done with light throttles. The front cars start suc- 
cessively under a slight acceleration of the engine, gradually going | 
over to a retardation before the last cars get into motion, after | 
which the engine is given full throttle. In other words, the train | 
is stretched first and then it is started under direct pull, so that | 
there need not be any but slight shocks or jerks. 

These engines are adaptable to a greater variety of conditions | 
than the older types, rendering it possible to double the engine | 
power on a given rail weight ; and their advantages are most 
pronounced as displayed on heavy grades and sharp curvatures. 

Over a hundred locomotives of this type have been built up to | 
the present date in this country, ranging in weight on drivers from 
106,000 Ib. to 410,000 lb, and from 20,000 Ib. to 125,000 Ib. in 
tractive pcwer. The largest of these is taking the place of three 
ordinary sized locomotives, in pushing service, and is doing its 
work very satisfactorily. 

Their success in freight service wlJl undoubtedly lead to their 
adoption in passenger service, especially in certain localities to 
avoid double heading, as the ‘‘ Pacific” type locomotive is practically 
the upper limit for one set of drivers. It, therefore, appears that 
further development will have to be in the’ flesible driving wheel 
base or articulated type. 











ALMANACS, DIARIES, &e. FOR 1909, 


HENRY Sion, Limited, of Manchester, have sent us their usual 
excellent wall calendar with daily tear-off sheets.—The United 
States Metallic Packing Company, of Bradford, Yorks, have sent 
a tasteful wall calendar with monthly tear-off sheets. This 
calendar is mounted on a stiff card which bears an excellent 

icture.—From Urquhart, Lindsay and Co,, Limited, of Blackness 

oundry, Dundee, we have received a wall calendar printed on 
cardboard.—H. Munzing, of 179 and 180, Upper Thames. 
street, London, have sent a neat little wall calendar with 
monthly sheets. A special feature about this calendar jx 
that the sheets are not torn off each month, but the sheets 
for past months are retained, thus enabling back days in 
previous months to be referred to.—A neat little calendar has 
reached us from W. Willson Cobbett, Limited, of 59, Southwark. 
street, S.E., which is suitable for standing on the desk or for 
hanging on the office wall.—The Jronmonger diary which has been 
sent to us by the publishers, of 42, Cannon-street, E.C., is an 
extensive and well-bound volume, and it contains articles which, 
among other things, deal with the choice of a windmill, speaking 
tubes, hydraulic rams, domestic hot water supply, warming build- 
ings by hot water, the storage of explosives, &c.-——J. P. Hill and Co., 
of the Ordnance Works, Sheffield, have sent usa copy of their 1909 
pocket diary, also a tastoful little wall calendar with monthly 
tear-off sheets.—The British Griffin Chilled Iron and Steel Company, 
Limited, of 139, Cannon-street, E.C., has also sent an excellent 
wall calendar with monthly tear-off sheets.—A useful glass paper. 
weight is to hand from Johnson and Phillips, of Charlton, Kent.~ 
From Waterlow Brothers and Layton, Limited, of 24 and 25, 
Birchin-lane, E.C., we have received their 1909 diary, directory, 
aud price book containing a calendar for the year, a list of licences 
and assessed taxes, postal regulations, stamp duties, lists of fellows 
and associates of the Royal Institute of British Architects, 
Surveyors’ Institution, and Auctioneers’ Institute; members of 
tke Institution of Civil Engineers, Society of Architects, Quantity 
Surveyors’ Association, and much other useful information.—A 
neat little stamp case has been received from the Union Electric 
Company, Limited, of Park-street, Southwark, 58.E.; this 
case, which is suitable for the waistcoat pocket, contains a 
small card giving prices of the company’s continuous-current 
motors for various speeds and outputs.—Ashwell and Nesbit, 
Limited, of 12, Great James-street, W.C., have sent an excellent 
wall calendar with large daily tear-off sheets. The figures, which 
are also large, are printed in red, and they can be seen from acon- 
siderable distance.—A neat little wall calendar has also been 
received from ©. A. Vandervell and Co., of Warple-way, Acton 
Vale, London, W. This calendar is provided with daily and 
monthly cards.—Arthur L. Gibson and Co., of 19-21, Tower-street, 
Upper St. Martin’s-lane, W.C. have sent a tasteful little wall 
calendar with monthly tear-off. sheets. The eard on which this 
calendar is mounted bears an effective picture.—A calendar with 
daily tear-off sheets and mounted on a large card has reached us 
from the Lilleshall Company, Limited, of Oakengates, Shropshire. 
The card bears illustrations of some fine specimens of Niirnberg 
gas engines.—The London and North-Western Railway has sent a 
calendar mounted on cardboard which bears a picture of the out- 
side of one of its first-class carriages. The calendar has monthly 
tear-off sheets.—Peckett and Sons, of Atlas Works, Bristol, have 
forwarded a wall calendar mounted on stiff cardboard. It has 
monthly tear-off sheets and bears an attractive picture.—A well 
bound neat little combined pocket-book and diary for 1909 has 
reached us from L. Sterne and Co., Limited, the Crown Iron 
Works, Glasgow.—William Clowes and Sons, Limited, printers, 
of Duke-street, Stamford-street, have sent a tasteful wall calender 
with monthly tear-off sheets.—From the United States Metallic 
Packing Company, Limited, Bradford, a useful office wall calendar 
with large eet names and numbers has been received. 








CATALOGUES. 


FRASER AND CHALMERS, Limited, 3, London Wall-buildings, 


| London, E.C.—A well got-up litcle booklet on belt conveyors has 
been sent to us by this company. 


DERMATINE CoMPANY, Limited, 95, Neate-street, London, %.F. 

This company has sent us a leaflet dealing with patented anchor 
gun-metal bushes for flexible and hard valves. 

E. R. AND F. TURNER, Limited, 82, Mark-lane, E.C.—This is a 
circular illustrating and describing Turner's new combined ‘“ soft 
meal” grist mill for grinding maize, barley, wheat mealines, kaftir 
corn, &c., into fine soft meal. Dimensions, capacities, prices, Xc., 
are given in tabular form. 

WILLIAM GEIPEL AND Co., Vulcan Works, St. Thomas-street, 
E.C.—This is a well got-up little catalogue giving illustrations and 
full iculars of motor starters, motor speed controllers, circuit 
breakers, resistance units, lift controllers, field rheostats, solenoid 
starters, multiple switch rheostats, and theatre dimmers. 

JouN H. WILSON AND Co., Limited, 15, Victoria-street, West 
minster.—A copy of this company’s supplementary catalogue has 
been sent tous. This isa eavigcuned publication dealing with 
steam and electric cranes and steam excavators. Many machine 
of this class are illustrated, and in some instances descriptions are 
given. 

APPLEBYS LIMITED, 58, Victoria-street, S.W.—This is a well 
got up little pamphlet dealing with steam, electric, and hand 

wer concrete mixers for continuous and intermittent delivery. 

he pamphlet contains many illustrations showing the various 
types of these machines. Each illustration is accompanied by 
general information, and prices are given in every case. 

VeRITYS LIMITED, 31, King-street, Covent-garden, London, 
W C.—Lists Nos. 560a, 569, and 579 have been received from this 


company dealing respectively with ‘‘ Ashton” current converters 


from alternating to continuous current, arc lamp carbons and 
Ashton electricity meters. We have also received a list giving 
prices and other particulars relating to the various types of dry 
cells supplied by the company. 

THE TorRMO MANUFACTURING ComPANy, 67-68, Burhill-row, 
London, E.C.— This company’s latest catalogue of ‘‘ F and 8” ball 
bearings has reached us. There are nearly 120 es in this 


| catalogue, and some interesting illustra:ions of the company’s 


works and the staff at various periods, Many illustrations of the 
various shops of the — works are given. Ball bearings for 
various purposes are dealt with, and there are many tables giving 
dimensions and other particulars. 

SCHUCHARDT AND ScHUTTE, 34, Victoria-street, Westminster, 
8. W.— This is an interesting little pamphlet dealing with the Shore 
Scleroscope for testing the hardness of metals. The pamphlet 
deals with the instrument in a very thorough manner, and full 
instructions are given for using. Illustrations are also included 
showing the instrument in use, the Scleroscope set complete, and 
so forth. We understand that Schuchardt and Schutte are the 
sole agents for the instrument in Great:Britain, Ireland and the 
Colonies. 

DEAN, SMITH AND Grack, Limited, Keighley.—A well got up 
pamphlet to hand from this firm has reference to the 2lin. Hart- 


| ness flat turret lathe with cross-sliding headstock which the firm 


It is reported that electrical prospects in Russia are 
very promising. The satisfactory results obtained by the elec- 
tricity undertakings in St. Petersburg, Moscow, and other towns 
have stimulated a number of municipalities to substitute electric 
for horse tramways. Odessa, Kharkov, Vilna, Baku, and Astrakan, 
in addition to other towns, are engaged in carrying out electric 
traction schemes, 


is now building under the Hartness patents. Excellent illustra- 


| tions are giveh of the lathe complete, and also of the head with 


the cover removed, the turret, &c. Information is given as to the 
range of work which can be carried out on these lathes, and, in 
fact, almost everything that the buyer is likely to be interested in 
is included. The pamphlet is printed on high-class paper and is 
an interesting and tasteful little publication, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Quarterly Meeting : A Hopeful Tone. 


THE first quarterly meeting of the Midland iron trade 
was held at Birmingham on Thursday, the 14th inst. There was 
not much business transacted, but it seemed to be the general 
belief that the depression would not last much longer, and that 
before the year was much older trade would take a turn for the 
better. Pig iron was in moderate request at about the following 
juotations :—Staffordshire common forge, 46s.; part-mine, 48s, to 
i's, 6d.; best all-mine, 80s. to 81s.; and cold-blast, 110s. A fairly 
good business was done in Midland sorts, which were quoted : — 
Northamptons, 46s, to 47s.; and Derbyshires, 48s. to 49s. 6d. 


Manufactured Iron, 


There was no alteration in best bars, which were re- 
declared at £8, with £8 12s, 6d. for Earl Dudley’s L.W.R.O. 
brand. There was a rather better feeling than recently with 
regard to unmarked bars, which were still quoted £6 to £6 5s., 
but with concessions less frequent than of late. Gas strip was 
improved in demand at the recent reduction of 5s, in the basis 
price, transactions taking place at the new level of £6 to £6 2s. 6d. 
Hoops were quoted £6 17s, 6d., slit nail rods £7, and rivet iron 
£6 153, to £7. 


Galvaniszd Corrugated Sheets. 


Most of the galvanised ironmakers quoted £12 10s. for 
galvanised corrugated sheets of 24 gauge in bundles f.o.b. 
Liverpool. The exports of galvanised sheets for the year 1908 
umounted to 390,281 tons, valued at £5,428,406, which was a 
reduction in quantity compared with the previous year of 
77,608 tons, and in value of £1,454,197. All the principal 
markets have been buying less freely than a year ago. The 
year’s three chief shipments were «ws follows:—T’o India, 
89,279 tons; to the Argentine Republic, 70,992 tons; to 
Australia, 62,084 tons. 


Steel More Active. 


There was a better tone in steel, including structural, 
than for some time past, and some fair orders were secured. 
(Juotations ruled as here:—Bessemer sheet bars, £4 12s. 64d.; 
siemens, £4 153.; girder plates, £6 to £6 2s. 6d.; angles, £5 15s. 
to £5 17s. 6d.; mild bars, £6 7s. 6d. to £6 17s. 6d.; boiler plates, 
£7 ; and joists—in which less Belgian competition was noticeable 
than recently—£5 10s. to £6 5s. There appeared to be more disposi- 
tion by engineers to give out contracts for steel sections, and these 
orders were very welcome to steel makers. 


Engineering Wages. 

The important matter of wages in the engineering trades, 
referred to last week, is still under consideration by the operatives, 
ind it is hoped thas seeing how depressed trade has been now for 
a long period, they will aid employers by making no strenuous 
resistance to the new notices fora reduction. It remains, however, 
to be seen what will be the ultimate attitude of the trades unions 
concerned. So far there seems, unfortunately, rather to be a 
disposition to ignore the general interests of the trade by the men 
refusing to agree to any modification. 


Road Maintenance, 


An interesting paper, entitled ‘‘Some Methods of Modern 
Road Construction,” has been read in Birmingham before the 
Midland Association of Local Government Officers by Mr. G. W. 
Manning, engineer and surveyor to the Staines Rural District 
Council. He said the cost of the main roads of the covutry just 
prior to the passing of the 1896 Act was £1,778,790 for 25,650 
miles, or, say, £68 per mile. The cost after ten years of motor 
traffic was £2,478,500 for 27,380 miles, or, say, a little over £90 
per mile, or an increase of about 30 per cent. Modern roads 
should be provided with a suitable foundation, should be con- 
structed with a much flatter contour than was now the case, and 
should in some way be rendered as waterproof and non dust-pro- 
ducing as possible. 








NOTES FROM LANCASHIRE. 
(From our own Corresponde nt.) 
MANCHESTER, Wednesday. 
Pig Iron Quiet. 


THERE was a good attendance on the Iron ‘Change on 
Tuesday, and although the feeling was generally quiet, yet the tone 
continues hopeful, notwithstanding the slackness in the engineer- 
ing trades. Considerable quantities, however, continue to go into 
consumption for textile machine making, and some good lines have 
been booked for forward delivery. Most brands of pig iron re- 
mained steady. Lincolnshire ruled in sellers’ favour, and Derby- 
shire agents reported satisfactory business, and were rather chary 
of committing themselves for far forwara delivery, on account of 
uncertainty attendant on the fuel question. Staffordshire re- 
mained steady. The only sorts in which there was weakness was 
Middlesbrough, which ruled about 3d. per ton lower, and Scotch, 
which for Glengarnock was about 6d. lower on the week. In 
hematite and forge iron there was no change in quotations. 


Finished Iron. 
Movement quiet at late rates, 


Steel. 


There is a steady, not to say strong, feeling in all sorts of 
steel, and agents report good inquiry. Indeed, one or two large 
firms are not offering for the present on account of future uncer- 
tainty. It is reported that large orders for railway material are 
on the way from the Far East, in a large proportion of which this 
district will participate. English billets were in good request at 
full prices, but foreign were weaker, although there was no quot- 
ible change. 


Copper and Brass, &c. 


From all quarters come reports of quiet business for the 
manufactured article, and although raw copper is dearer, there 
has been little or no change on spot. Brass tubes also rule quiet. 
Sheet lead: Very firm. Tin: English ingots lower. 

Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s. to 58s, 6d.; 
Derbyshire, 52s, to 53s.; Staffordshire, 52s.; Middlesbrough open 
brands, 57s, 4d. to 57s. 7d. Scotch: Gartsherrie, 59s. 6d.; Glen- 
garnock, 59s. 6d.; Eglinton, 57s. 6d.; Dalmellington, 57s. 6d. 
to 57s. 9d., delivered Manchester. West Coast hematite, 58s. 6d.; 
East Coast ditto, 57s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie, 57s. 6d.; Glengarnock, 57s. 6d.; Eglinton, fis. 6d.; 
Dalmellington, 55s. 6d. to 55s, 9d. Delivered Preston : 
Gartsherrie, 58s. 6d.; Glengarnock, 58s. 6d.; Eglinton, 56s. 6d.; 
Dalmellington, 56s. 6d. to 56s. 9d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s, 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s, 
y £6 7s, 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign 
buna £4 5s. to £4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s. 

Opper: Sheets, £77 ; tough ingot, £67 to £67 10s.; best selected, 


condenser, $#d.; rolled brass, 64d. to 6fd.; brass wire, 67d. to 
7d.; brass turning rods, 64d.; yellow metal, 64d. perlb. Sheet 
lead, £16 per ton. English tin ingots, £127 per ton. 


The Lancashire Coal Trade. 
The Coal Exchange was well attended. In house coal a 
recurrence of the inclement weather caused a sharp inquiry, and 
for urgent delivery buyers had to pay a little more money. Slack 
was in a shade better request, but manufacturing coal was quiet. 
So far as Lancashire is concerned, inquiries show that there is 
little probability of higher prices for most sorts of coal, but com- 
petition from outside districts is scarcely so keen as it was. 
Quotati ns :—Best Lancashire coal for domestic purposes, 14s. 2d. 
to 153. 8d.; seconds, 12s. 24 to 13s, 2d.; common, 9s. 2d. to 
11s. 2d.; best burgy, 10s. 6d. to 11s. 6d.; round furnace coal, 11s. 
to lls. 6d.; best slack, 9s. to 10s.; medium, &s. 6d. to 8s. 9d.; 
common, 7s. 6d. to 8s. at the pit. Coal for bunkering purposes, 
screened, lls to 11s. 6d.; unscreened, 10s. 6d., delivered Man- 
chester Ship Canal. 


BARROW-IN-FURNEsSS, Thursday. 
Hematites. 

There has been no improvement since the beginning of 
the year in the hematite iron trade, and business is only on 
a small scale. This may be best understood by the fact that 
only 22 furnaces are in blast. This means a weekly output 
of between 19,000 and 20,000 tons a week, but the plant in the 
district is capable of doing more than 50 per cent. more work. 
The demand from all sources is limited to a degree which renders 
it essential to maintain a low output of metal, as there is no 
justification for the increasing of stocks, which, at some 75,000 
tons, are considered too large already. Prices are slightly higher 
for warrant jron at 57s. 9d. per ton net cash sellers, an advance 
of 34, per ton on the week, while makers maintain their old 
price cf 58s, 6d. net, f.o.b., for mixed Bessemer numbers 
nominal. There is a small business in special hematite iron, and 
those makers who produce this class of metal are expect- 
ing to be busier later on in the season In ferro- 
manganese and spiegeleisen the transactions are limited. Char- 
coal iron has but few customers. Scrap iron is not much inquired 
for. It was reported this week that messrs. Harland and Woolf, 
shipbuilders, of Belfast, were likely to purchase some old iron- 
works at Workington. The assumption is that this firm intends 
utilising these works for the production of shipbuilding material, 
as Workington is within short sea distance from the yard at 
Belfast. Iron ore isin small consumption, and the old price of 
9s. 9d. per ton at mines still prevails. 


Steel. 

Steel buyers are few in number, and their aggregate re- 
quirements represent only a comparatively small production. The 
mills in this district are only about half employed, those at Barrow 
being still idle. In the West Cumberland district very little is 
being done except in rails, and the orders held are not sufficient to 
keep the works fully employed. There is some demand for 
sleepers, but this is at no time a large business. Shipbuilding 
material is in small demand, and none of this class of steel has 
been made in this district for some time past. 


Shipbuilding and Engineering. 

There is still some uncertainty as to the immediate future 
of the shipbuilding industry, as some very big orders are in course 
of negotiation, and if these are secured it is probable that great 
activity will prevai]. ‘There seems to be no question that in the 
early future a good time will be experienced by all firms which 
undertake shipbuilding work for the home and foreign navies. 
Engineers are better employed, but they need new work in the 
marine shops. 


Shipping and Coal. 

Very little business is being done in shipping, and the 
aggregate shipments for the year to date only show 20,212 tons of 
iron and steel, against 22,942 tons in the corresponding period of 
last year, a decrease of 2730 tons. Coal and coke in small sale, 
prices being fairly firm. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Hull Coal Traffic for 1908. 

THE return of the Hull Incorporated Chamber of Com- 
merce and Shipping for December enables us to see the extent of 
the coal trade with the great Yorkshire port for the year. The 
figures show a substantial decrease, the weight of coal taken to 
Hull for the twelve months having been 5,906,880 tons, as com- 
pared with 6,527,296 tons for 1907. The weight for 1906 was 
5,063,184 tons The decrease compared with the previous year is, 
therefore, 620,416 tons, but a comparison of 1908 with 1906 shows 
an increase of 843,696 tons. The foreign exports for the year 
amounted to 2,875.157 tons, compared with 3,449,340 tons for 1907, 
showing a decrease of 574,183 tons last year. 


Trade done with Foreign Markets. 

The principal cause of the diminished coal business with 
distant markets served from Hull was the lessened buying by Bel- 
gium, Egypt, France, Germany, Holland, Italy, and several other 
countries. The greatest falling off was with Holland, which took 
359,613 tons, against 799,657 tons for 1907. Germany fell to 
463,781 tons from 546,858 tons; France to 216,711 tons from 
269,553 tons; Italy to 77,646 tons from 150,164 tens; Belgium 
to 100,247 tons from 154,039 tons; Egypt to 111.508 tons from 
174,844 tons; East Indies to 14,753 tons from 27,992 tons. 
The chief customer for the year has been North Russia, which 
advanced to 665,224 tons from 485,828 tons. Germany comes 
next with the weight stated. Sweden takes third place 
with 410,567 tons, which compares with 420,324 tons for 1907. 
South America has advanced to 167,313 tons from 148,707 tons ; 
Denmark to 117,046 tons from 69,327 tons ; but Austria has de- 
creased to 51,125 tons from 73,662 tons. For the closing month 
of the year, however, Austria shows a large advance to 15,232 
tons, compared with 1664 tons for December of 1907. The United 
States was a customer to the extent of 8487 tons in 1908, against 
nil in 1907. Africa dropped to 2024 tons from 10,367 tons in 1907. 


Steam and House Coal, 

We do not find any improvement in steam coal, the 
export trade being still considerably less from the Humber ports 
than at the corresponding period of last year, while the call for 
hard coal for manufacturing purposes, though, perhaps, slightly 
better in several instances, is much below what could be wished, 
owing to the conditions of trade in the general range of the works. 
Quotations continue at the rates which have now ruled for a con- 
siderable time, viz. :—Barnsley best, 11s. 6d. to 12s. 6d. per ton ; 
secondary qualities, 10s. to 11s. per ton. 


Small Coal and Coke. 

For the Lancashire cotton mills there is a fair call for small 
coal, which makes from 4s. 6d. to 5s. 6d. per ton. Some improve- 
ment is reported in the demand, but not to the extent anticipated. 
The firmer tone noted last week in coke is maintained from the 
same cause, the resuming of blast by furnaces which had been 
recently put out for repair. Best washed coke, 10s. 6d. to 11s. 
per ton ; unwashed, 10s, to 10s. 6d. per ton. 


Iron. 
There is very little buying of hematites at present, the 


Coast hematites, 67s. 6d. to 68s. per ton ; East Coast, 63s. 6d. to 
64s. 6d. per ton, Jess 24 per cent. in both cases, delivered at 
Sheffield and Rotherham. These are quotations for immediate 
sales. The prices of Lincolnshire and Derbyshire irons are well 
maintained, owing to a fair amount of export trade, consumption 
in this country still remaining low through the lack of work in 
the engineering trades. Lincolnshire No. 3 foundry, 49s. per ton ; 
No. 4 foundry, 48s. per ton; No. 4 forge, 47s. per ton ; No. 5 
forge, mottled and white, 47s. per ton ; basic, 48s. per ton. The 
premium of 2s. per ton on official quotations is still continued. In 
Derbysbire irons there is moderate buying at the advanced rates 
noted last week, viz., No. 3 foundry, 51s. per ton ; No. 4 forge, 
50s. perton. Makers of hematite, Lincolnshire and Derbyshire 
pig iron are well booked forward, and there is pretty general 
expectation that prices will be better later on in the year. The 
quotations given for both Lincolnshire and Derbyshire irons are 
net, delivered in Sheffield and Rotherham. Bar iron remains at 
£6 10s. per ton, the South Yorkshire Bar Iron Association at the 
recent monthly meeting having made no change in the price. 


The Heavy Industries. 

There has been very little carrying over of uncompleted 
orders, and, therefore, the new year opens somewhat fragmentary, 
several departments, though ready to commence work, not having 
work to go on with. The demand for railway material still con- 
tinues but moderate, the orders coming in being of limited dimen- 
sions, and many of them not very urgent. This remark applies to 
work received both on home and foreign account. The steel 
departments remain as before. Inquiries for many kinds of steel 
material are stated to be very numerous, as is usuul at the begin- 
ning of a new year, but there is an expectation that the result will 
be a fair amount of new business later on. We find a fairly hopeful 
feeling prevailing, though no great change for the better is looked 
for in the opening quarter. 


Sheffield Trade with the United States. 


The Consular return of exports from Sheffield to the 
United States for the quarter ending December 3lst enables us 
to see the value of trade for the year. During 1908 Sheffield 
forwarded goods to the States to the value of £459,388, which 
compares with £791,286 in 1907, showing a decrease of £351,898. 
One hopeful feature is that the December quarter is the best of 
the year, the value, £138,645, comparing with £98,787 for 
September quarter, £95,793 for June quarter, and £106,162 for 
March quarter. Compared with the closing quarter of 1907, 
the decrease is only £40,214. It is thus clear that the heavy 
decline is due to the very large decreases in the first three 
quarters of 1908. The principal decline for the year has been 
in steel and cutlery; but for last quarter the steel exports 
show a considerable increase, and more hopeful reports have 
recently been noted with regard to trade prospects with the 
United States. 


French Tariffs. ‘ 

On Tuesday the Council of the Sheffield Chamber of 
Commerce considered the question of the revision of the French 
tariffs. It was decided to send a strong protest to the Board of 
Trade against the very heavy increases proposed, especially as 
regards various kinds of steel, steel rails, and wire. ‘The 
proposed increases are in some instances so great as to be entirely 
prohibitive. 


Armour Plate Contract. 

The contracts for the tenders which went into the British 
Government last month for the armour plates for the new war- 
ships to be built under last year’s Navy Estimates have been dis- 
tributed this week. The quantity given to the three Sheffield firms 
is approximately three-fifths of the contracts. The total require- 
ments of the Admiralty are from 4000 to 5000 tons. 








NORTH OF ENGLAND. 


(From ovr own Correspondent.) 


Cleveland Pig Iron. 

BustNess has been very slow in the Cleveland pig iron 
market ever since before Christmas, and the improvement which 
most people expected to see directly after the holidays has not yet 
appeared. A revival is generally expected within a short time, 
but buyers are not purchasing much iron for delivery well 
ahead. It satisfies them to continue to buy from hand to mouth. 
The price of Cleveland warrants has been moving downwards 
ever since the year opened. It was up at 49s. 3d. cash buyers at 
the opening, and on the 13th, 48s. 34d. was the figure, a lower 
price than has been noted since the early part of December. The 
fall over the first three days of this week was 74d. per ton, and 
there have been comparatively few transactions. No. 3 Cleveland 
G.M.B. pig iron, which at January Ist was 49s. 3d., is now at 
48s, 6d. per ton for early f.o.b. delivery, with 6d. more for deli- 
very over the quarter. No. 1 is at 50s. 9d., No. 4 foundry at 
47s. 6d., No. 4 forge at 46s. 6d., and mottled and white at 4é6s., 
all for early delivery. 


Hematite Pig Iron. 

For some time past consumers of East Coast hematite pig 
iron have bought scarcely any, there has been absolutely a lull in 
demand, but as there are plenty of orders booked, and stocks are 
not accumulating, there is no weakness in prices, and a further 
spurt in demand is expected shortly. When the users of hematite 
iron do buy they purchase in heavy lots for delivery over consider- 
able periods, and seldom is the hand-to-mouth policy adopted in 
this branch of the iron trade. At present 36 of the 80 blast fur- 
naces that are now in operation in the North-East of England are 
producing hematite or basic pig iron. Makers continue to quote 
56s. per ton for early deliveries of mixed numbers E.C. hematite 
iron, and 56s. 6d. for delivery over the current quarter. Never- 
theless, small lots for immediate delivery are still procurable at 
55s, 6d., but makers will not entertain offers at so low a price, as 
the tendency appears to be for the value of iron and steel to rise, 
and the quantity of hematite pig iron in second hands is not large. 
Rubio ore is steady at 16s. per ton c.i.f. Middlesbrough, and the 
Spanish mine owners are in a position to hold out for better prices, 
as the demand for their ore is unprecedented. Middlesbrough 
ironmasters alone last year imported over 1,820,000 tons of foreign 
iron ore, the total importations into the United Kingdom being 
6,057,071 tons in 1908. Taking the whole of the North-Hast 
Coast ports, 2,675,924 tons of ore were imported, more than two- 
thirds being from Spain, chiefly from the north of that country. 


Pig Iron Stock. 

The stock of pig iron mostly increases in January, but 
this ‘month it is being augmented at a somewhat rapid rate, 
probably because the holidays at the works of consumers have been 
longer and more general than usual, owing -to slackness of trade. 
As. much as 9000: tons were last week added to the stock of 
Cleveland pig iron in Connal’s public store, nearly 3000 tons being 
added on one day. But the market does not appear to be 
weakened by this large augmentation of stocks, for it is recognised 
that it is due to exceptional circumstances, and will notgoon. On 
the 13th inst. Connal’s held 148,548 tons-of Cleveland pig iron, an 
increase this month already of 12,234 tons. The stock consisted of 
147,113 tons of No. 3, 1000 tons of iron deliverable as standard, and 
485 tons of iron not deliverable as standard. Though the stock 
has increased over 100,000 tons in about half a year, the quantity 
held is not a large one, taking into account that the makers 
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Shipments of Pig I-on. 

The exports of pig iron from the Cleveland district this 
month are disappointing, and fall short of even the poor return of 
December. which was the worst reported since 1905. It is 
expected, however, that they will shortly improve. The ship- 
ments reported up to Wednesday’s close were 29,192 tons, as 
compared with 39,850 tons in December ; 38,521 tons in January, 
1908 ; and 49,157 tons in January, 1907, all to 13th. 


Middlesbrough’s Export Trade. 

The annual statistical report of the Middlesbrough 
Chamber of Commerce shows that the value of the exports from 
Middlesbrough to oversea countries last year was £7,662,927, a 
larger value than in any year on record except in 1907 with 
£9,469,262. The total exports of iron and steel to both toreign 
and coastwise destinations were 1,744,705 tons, against 2,196,313 
tons in 1907 and 1,912,358 tons in 1906. It may be claimed that 
Middlesbrough ships more iron and steel than any other port in 
the world, and of pig iron alone it ships more than the aggregate 
of all the other ports in the United Kingdom: in fact, over 60 per 
cent. of all the pig iron exported from Great Britain is despatched 
by Middlesbrough ironmasters. An export of 85,357 tons of 
ground basic slag is reported—the largest quantity on record—and 
it compares with 57,206 tons in the previous year. 


Manufactured Iron and Steel. 

The lull in the demand for finished iron and steel has not 
yet given place to improvement, but in nearly all branches prices 
are maintained. It was thought that by this the better business 
in shipbuilding would have led to an appreciably increased demand 
for plates and angles, and the producers of these are disappointed 
that so little buying of materials is proceeding. Nevertheless, the 
price of steel ship plates is kept at £6; of iron ship plates at 
£6 7s. 6d.; of steel ship angles at £5 12s. 6d.; of iron ship angles 
at £7; and of packing iron and steel at £5 10s., all less 24 per 
cent. f.o.t. It cannot be said that there is any improvement in 
the business done in bars, but the price of common iron bars is 
maintained at £7 ; of best bars at £7 7s. 6d.; and of best best at 
£7 15s , all less 24 per cent. f.o.t., while steel bars can be bought 
at £6 5s., less 24 per cent. f.o.t. 


Shipbuilding and Engineering. 

Improvement is moving very slowly in the shipbuilding 
iudustry in this district, but nevertheless yards that have been 
closed are reopened. The ferry committee of the Middlesbrough 
Corporation have at last decided to advertise for tenders for the 
construction of the transporter bridge to be erected over the Tees 
from Middlesbrough to Port Clarence. The Cleveland Bridge and 
Engineering Co., Darlington, has received from the North- 
Eastern Railway Company the contract for the renewal of four of 
the double line bridges between Lan-hester and Aldin Grange 
stations on the Lanchester Valley brauch. The bridges are all of 
the skew span type, three carry the line over the river Bronney, 
and the fourth crosses the public highway. 


Coal and Coke. 

More activity is generally reported in ths coal trade of 
the North-East of England, and very fair orders have lately been 
secured for steam and gas coals on export account. Consumers 
seem to have made up their minds that prices have receded as 
much as is likely, and therefore they are buying more freely than 
for a considerable time. Best steam coals are at 10s. 3d. for early 
f.o.b. delivery, and best gas at 10s. The very low rates of freight 
are an advantage to the colliery owner, whatever they may be to 
the shipowners. The freight market is in a deplorable state, and 
a movement is on foot to bring about the establishment of an inter- 
national union to regulate the matter of rates and of tonnage 
supplies. Foundry coke is firm at 17s. 6d. per ton f.o.b., and 
furnace coke at lts., delivered, 


NOTES FROM SCOTLAND. 
(From our own Corresponde nt.) 


The Ironmasters’ Returns. 

THE output of pig ironjin Scotland during the past year was 
1,230,191 tons, being 173,256 tons less thanin 1907. In looking at 
this large reduction, as well as the other main items of the business, it 
may be well to remember that the comparison is made with a period of 
great expansion, and that if we take an average of even good years, 
the volume of business in 1908 will then appear to have been by 
no means unsatisfactory. Looking at the one fact that America, 
which took about 60,000 tons of Scotch pig iron in 1997, 
was satisfied with less than 6000 tons in the past year, we 
have at once the means of accounting for a very considerable 
proportion of the falling off in the pig iron trade. It is gratifying 
to note that the consumption of pig iron in foundries in 1908 shows 
an increase of 13,185 tons, which is attributed to the fact that 
prices of Cleveland pig iron were maintained at a higher relative 
value to those of Scotch G.M.B. than usual, so that founders had 
less inducement to use English iron than they have had in some 
former times. The amount of pig iron used in malleable iron and 
steel works shows the large decrease of 183,250 tons, but this 
occasioned little or no surprise owing to the great and long- 
continued depression in the finished iron and steel works. Foreign 
exports fell off to the extent of 84,662 tons, and if it is kept in 
mind that about 60,000 tons of this total is attributable to the bad 
trade in the United States, it will be seen that our export business 
in other directions has really given less cause for complaint than 
might have been anticipated. The coastwise shipments are down 
1597 tons, and there is a decrease of 1439 tons in the quantity of 
Scotch pig iron despatched by rail to England. 


English Iron used in Scotland. 

The quantity of West Coast English pig iron used in 
Scotland in the past year was 106,500 tons, showing a decrease of 
25,000 tons as compared with 1907. Of English East Coast iron 
the amount taken in Scotland in 1908 was 473,500 tons, a reduc- 
tion of 58,500 tons. The total reduction in the employment of 
English pig iron in Scotland during the year was thus 83,500 tons, 
much of which reduction is due to the backward condition of the 
steel trade. 


Distribution of Pig Iron Exports. 

The large decrease in our pig iron erports to the United 
States has already been noticed. The falling off in the quantity 
sent to continental countries amounts to about 10,000 tons. There 
has been an increase of fully 6000 tons in our shipments to Italy, 
and Australia and the Far East have taken several thousand tons 
more than in the preceding year. Subjoined are the approximate 

figures of distribution for the past and three preceding years : — 
1968. 1905. 
France ee ee 2,327 
Germany, Austria, and Holland 20,439 16,971 


Belgium, Denmark, Sweden, 
- 9,291 10,428 6,832 
429 902 


and Norway 
Russia ‘e = 1,269 
Spain and Portugal .. 2,844 .. -- 1,640 1,662 
Italy — 29,673 .. 2 .. 18,860 16,690 
5468 .. . 42,137 10,900 

12,50 .. 3 .. 27,994 15,613 


United States of America 
46,178 51,284 48,754 


24,396 


British North America .. .. 
Australia, East Indies, China, 
Japan, &c. Sr TER es 
Annual Statistics of the Pig Iron Trade. 
_ The Scottish Ironmasters’ Association has jssued the 
following official returns of the pig iron trade in 1908 :— 
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173,256 


1907. 
Tons. 
1,403,447 — 


170 225 13,185 
827,467 


937,692 


227,492 
165 216 
7,552 


1908. 


Tons. 


1,230,191 


183.410 
644,217 


"827,627 
142,830 


Production as per makers’ returns .. 


Consumption—In fourdries .. .. — 
In malleable tron and steel works 183,250 
170,055 
84,662 
1 597 
1,439 
87,688 


174 


Total .. 
Export’—Foreign .. 
Coastwise .. .. 163,619 
Rail to E: gland.. 6113 
ee ar eee 312,562 
Stocks as n 31st December— 
In Connal’s sto-es_.. os 1,01” - 
In makers’ yards 185,045 94 869 90,176 _ 
Total stocks 186,045 96,043 90,002 


The average number of furnaces in blast throughout 1908 was 
75.95, compared with 90.44 in 1907. 


40,269 
1,174 


The Pig Iron Warrant Market. 

The business in pig iron warrants this week has been 
small, and there has been an easier tendency in thé market. 
Business has been done in Cleveland warrants from 48s. 10d. to 
48s. 6d. cash, 49s. 1d. one month, and 49s. 6d. three months. 
Transactions have also been noted at 48s. 7d. for delivery in 
twenty-four days, and 48s. 1ld. for 17th March. Some southern 
holders were reported to be disposing of their obligations, the out- 
look being regarded at the moment as rather disappointing. 


Scotch Makers’ Iron. 

There has been a quiet business in Scotch makers’ pig iron 
about former prices. Monkland, No. 1, is quoted at Glasgow 
56s.; No. 3, 54s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; 
Clyde, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Gartsherrie, No. 1, 
6ls.; No. 3, 55s.; Calder, No. 1, 61s.; No. 3, 56s.; Summerlee, 
No. 1, 62s.; No. 3, 57s.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 90s.; No. 3, 60s.; Glengarnock, at Ardrossan, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 563.; No. 3, 54s.; Dalmellington, at Ayr, No.1, 59s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 62s.; No. 3, 57s.; Carron, at 
Grangemouth, No. 1, 63s. 6d.; No. 3. 57s. 6d. per ton. The 
business in Scotch hematite is quiet, and merchants quote 58s. for 
delivery at the West of Scotland steel works. Four furnaces 
have been put out of blast at Dalmellington Ironworks, two at 
Gartsherrie, and one at Calder, the reduction of seven leaving 72 
in blast, compared with 75 at this time jast year. There are now 
35 furnaces making ordinary, and 37 hematite pig iron. 


Finished Iron and Steel. 

There has been comparatively little business in tinished 
iron and steel this week, but merchants are not without inquiries 
which may ultimately lead to the placing of orders. The reduc- 
tion in bar iron in the course of the past year was 12s. 6d. per ton, 
and present prices are on the basis of £6 7s. 6d. for crown bars, 
less the usual 5 per cent. discount for delivery in the Clyde district. 
Steel ship plates are quoted £6 7s. 6d.; bars, £7 ; angles, £6; and 
boiler plates, £7 2s. 6d., all subject to 5 per cent. It should be 
stated that merchants have been underquoting these prices to the 
extent of 2s. 6d. to 5s. per ton. The volume of business in the 
nailmakivg industry has been little short of that in the preceding 
year, but prices fell in the course of the year £1 10s. to £2 per ton. 


The Coal Trade. 

There has been an active business in household coal for 
home use in conseyuence of cold and stormy weather, and prices 
of the better sorts of coal are well maintained. Coal for manu- 
facturing purposes has shown hardly any improvement so far. 
There has been less dove in steam coal, but splint has been in 
fair demand. At Glasgow harbour house coal for shipment is 
quoted 9s, 6d. to 10s., steam 9s, 9d. to 10s. 3d., and splint 10s. to 
10s. 6d. per ton. The Scottish Coal Conciliation Board held an 
adjourned conference in Glasgow this week further to consider the 
claim of the coalmasters that another reduction of 6} per cent. 
should be made in miners’ wages. No decision was arrived at, 
but it was resolved to hold another meeting, with Lord Airdwall 
as neutral chairman and arbitrator. 


WALES AND ADJOINING COUNTIES. 
(From our own Corresponde nt ) 
The Welsh Coal Trade. 
THE coal trade last, week did not keep up to expectations. 
As one remarked, the demand did not reach ordinary dimensions, 
and for a time the outlook was unfavonrable. Coal to foreign 
destinations was notconspicuous. At the close of the week there 
were four cargoes of 5000 tons each from Cardiff, and a total only 
of 4880 tons. This pretty well describes the situation. This 
week again the total on the first day was far below the desired 
point. Swansea and Newport had a brisk week. 


Latest Coal Prices, Cardiff. 

Position the same ; a fair inquiry, and retention of current 
quotations. Best steam firm; dry coals steady ; No. 3 Rhondda 
slightly easier ; small steam firmer, with an inclination to rise ; 
house coal tolerably brisk. Latest: Best large steam, 14s. 3d. to 
14s. 6d.; best seconds, 13s, 6d. to 13s. 9d.; ordinary seconds, 13s. 
to 13s. 3d.; best drys, 14s. 6d. to 14s. 9d.; ordinary drys, 12s. 9d. 
to 13s.; best washed nuts, 12s. 3d. to 12s. 6d.; seconds, 10s. 6d. to 
lls. 6d.; best washed peas, 10s. to 1ls.; seconds, 93. to %s. 6d.; 
very best smalls, 8s. 3d. to 8s. 6d.; best ordinaries, 7s. 3d. to 
7s. 9d.; inferior sorts, 6s. 3d. to ts. 6d.; best Monmouthshire 
black vein, 13s. 3d. to 13s. 6d.; ordinary Western Valleys, 
12s. $d. to 13s. ; best Eastern, 12s. to 12s, 3d. ; seconds, Ils. 3d. 
to lls. 6d. Bituminous coals: Very best households, 17s. 6d. to 
18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, large, 
17s. to 17s. 1d.; brush, 13s. 6d. to 13s. 9d.; smalls, 9s, 6d. to 
10s.; No. 2 Rhondda, 11s. 9d. to 12s.; through, 9s. 3d. to 9s. 6d.; 
smalls, 7s. to 7s. 6d. Patent fuel, 14s. to 14s. 6d. Coke, furnace, 
15s. 6d. to 16s, 6d.; foundry, 17s. 6d. to 20s. 6d.; special up to 
26s. Pitwood, 16s. 9d. to 18s.; Newport quotes 17s, 3d. to 
17s, 9d. 

Newport Coals: Leading Qualities. 

Very best Newport black vein, large, 13s, to 13s, 6d.; 
ordinary Western Valley, 12s. 6d. to12s. 9d.; best Eastern Valley, 
lls. 9d. to 12s.; best smalls, 6s. 9d. to 7s.; best house coal, 16s, to 
16s. 6d. 


Anthracite. 

Little change in situation. Swansea Valley large remains 
easy. Prompt shipment obtains small concession off quotations ; 
red vein weaker; French and German nuts, easier ; cobbles still 
downwards, and beans and peas low ; rubbly culm and duff poor 
outlook. Latest quotations : —Best malting, 24s. 6d. to 25s. net : 
seconds, 21s. 6d. to 22s, net; big vein, 19s, to 20s, less 24; red 
vein, 13s. to 13s. 6d., less 24; machine-made cobbles, 23s. to 
23s. 6d. net; Paris nuts, 25s. to 25s. 6d. net.; French and German 
nuts, 25s. to 25s. 6d. net; beans, 17s. to 18s. net; peas, 10s. 
to 11s. net ; fine peas, 10s. to 11s. net ; rubbly culm, 4s. to 4s. 3d., 
less 24; duff, 2s. to 2s. 3d. net. Other coals: Steam, 14s, 6d. 
to 16s. No. 3 Rhondda, 16s. 6d. to 17s. Patent fuel, 12s. to 
12s. 6d., all less 24. 


The Weish Coal Trade of Last Year. 
All the needed statistics are now at hand to give tle 
accurate totals, and it is now known thgt, compared with the pre 





vious year’s results, Wales sustained a falling off to the extent of 
445,000 tons, and this principally in foreign exports. The loss was 
chiefly at Cardiff, where the decline was 607,801 tons. Coasting 
showed an increase. Newport, on the other hand, enjoyed a 
record year. The readers of this column will not be surprised at, 
as the improving trade of Newport has been noted frequently. 
The gain has been to the loss of Cardiff, and is by authorities 
attributed to the extension at the Uskside port accommodating 
the traffic previously sent to Cardiff. Neath also has had a record 
year, and Swansea, Port Talbot, and Llanelly have benefited. |), 
»atent fuel, shipments totalled less, showing a decline at Swansea, 
But improvement at Cardiff and Newport. Coke showed increased 
totals at Newport and Swansea, but a decrease at Port Talbot. 


Swansea Harbour Trade. 

The December report is very favourable. Exports of coal 
and patent fuel reached 8000 tons ; tin-plates, 3308 tons.  Protit 
works out at £4255, compared with £3540. At the monthly 
meeting held on Monday Lord Glantawe, in seconding the report, 
said that, though there had been a falling off in imports, there 
had been a large increase in exports, which more than compen 
sated, and in looking over the returns he found that the 
total increase in imports and exports for the year was 
estimated at 108,000 tons. It was very satisfactory, he 
added, to find that Swansea still retained her position as one of 
the few ports which had more than held their own during the 
depressed time of last year. The Board of Trade returns con- 
tained some slight indications that we had touched the bottom of 
depressed time. They knew how suddenly the depression was 
brought about by the financial difficulties in America. The rami 
fications of those difficulties had extended pretty well all over the 
world, and scarcely any commercial country had escaped from thx 
effects. However, he thought this country was now on the upward 
grade again. Lord Glantawe added that a very large increase had 
taken place in the shipment of tin-plate for the month of no less 
than 3300 tons—16 percent. over the corresponding month of 1907 
Holland had nearly doubled her receipts ; France had taken 500 
tons more ; Alexandria 600 tons ; and the United States 500 tons. 


Iron and Steel. 

The South Wales local works continue to turn out a con- 
siderable quantity of bar iron for use in the tin-plate works. This 
will lessen the dumping needs. At Swansea it was estimated last 
week that fully 80 per cent. of the make of bar was locally con 
sumed. Still, Newport received three large cargoes of steel 
billets, one of 1540 tons from Zebruge, another of 1600 tons fron 
the same, consigned to Mordey, Jones, and one of 1795 tons from 
Antwerp. Both Barrington and Workington despatched large car 
goes of pig iron to Neath and Briton Ferry. In the matter of iron 
ore there has been no falling off in cargoes, which is a hopefu 
sign. As usual, Ebbw Vale headed the list with 6050 tons frou 
Bilbao, and Blaenavon one from the same source; Swansea 
imvorted 1750 tons iron ore, 1750 tons pig, and Grimsby sent 
980 tons pig also to the tin-plate centres. Atthe Welsh Exchange 
Swansea, this week, pig iron was quoted as follows:—Hematite, 
mi ed numbers, 57s. 6d. cash and month ; Middlesbrough, 48s. 5d. 
cash, and 48s. 8d. month; Scotch, 54s. 6d. cash and month ; 
Welsh hematite, 61s. to 6ls. 6d. delivered. Steel bars remain, 
both Siemens and Bessemer, £4 8s. 9d. No rails quoted. Rubio 
remains at 14s. 6d. to 14s. 9d., Cardiff or Newport. 


Anthracite Pits Idle. 

A serious strike began in the west of Wales this week 
and about sixteen collieries, employing from 5000 to 6000 men, 
were compulsorily idle. The underground firemen are the actors. 
Arbitration has been proposed and some modification of the fire 
men’s claims, such as that for holidays and for h use coal being 
waived, so it is hoped that a settlement may be effected. 


Tin-plate. 

This shares in the general activity of the port of Swansea 
with the beginning of the year. Last week the shipments came up 
to 83,168 boxes; receipts from works, 95,530 boxes. Present 
stocks, 189,354 boxes. With one exception, where stock-taking 
has been in operation, owing to the falling off of work in the 
finishing department, there is a good brisk tone everywhere 
discernible. Every mill andj machine are in full drive. There is 
little to note of special character, but all in good keeping with the 
Harbour report. This state of things prevails over the district, 
and is quite evident at Llanelly, where there is an improved in 
quiry. This, at Swansea, is in accord with a fall in tin. Latest 
figures, Swansea:—Ordinary Bessemer cokes and Siemens, I.C. 
20 x 14, 12s. 14d.; ternes, 22s.; C.A. roofing sheets, £8 5s.; big 
sheets, £8 7s. 6d.; finished black plates, £9 5s. to £9 7s. 6d.; gal- 
vanised sheets, 24 g., £12 10s.; block tin, £125 15s. Other quota- 
tions: Copper, £62 5.8; lead, £13 13s.; spelter, £21 7s. 6d.; 
silver, 24}d. per oz. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE School of Art Wood-carving has removed to 39, Thurloe- 
place, South Kensington. 

Mr. ALr, E. CROAGER, one of the original partners of Messrs. 
Croager Bros., of Homerton, N.E., having recently retired from 
the firm, is about to open an office at Norfolk House, Laurence 
Pountney-hill, E.C. 

Messrs. G. ELLIOTT AND Co., electrical and general engineers 
of 186 and 1&8, Long-lane, Bermondsey, S.K., inform us that they 
have now converted their business into a private company, which 
will trade under the title of G. Elliott and Co., Limited. 

Tue Commercial Testing and Engineering Company announc« 
that it has opened offices and laboratories in the Old Colony Build 
ing, Chicago, and that it will specialise in boiler-room economies, 
coal analysis, heat value method of purchasing fuel, coal washing 
and preparation for operators. 

WE are informed that the partnership hitherto subsisting 
between Messrs. Campbell and Handman, of 9, New Broad-street, 
London, E.C., contractors for wharves, jetties, &c., terminated on 
the 3lst ult. Mr. C. H. Campbell continues his business as a 
dredging contractor at the same address, 

H. Newron KNIGHTS AND Co, inform us that they have been 
appointed sole agents for the London district and the South of 
England for the Northamptonshire Direct Castings Company, 
Limited, and Messrs. Thomas Butlin and Co., Limited, of 
Wellingborough, for the sale of their castings and pig iron. 

Mr. HooGHWINKEL informs us that he has moved from Dacre 
House, Victoria-street, Westminster, to 24, Martin’s-lane, Cannon- 
street, London, E.C., and that he has taken into partnership Mr. 
Wm. Anthony Brown, A.M. Inst. U.E., F.R.G.S. The style of 
the firm will be Hooghwinkel, Anthony Brown and Partners. 





Contracts.—The Lidgerwood Company, of South Brooklyn, 
New York, and London, has received the order to supply and erect 
the cableways to be used for the construction of the Gatun locks, 
on the Panama Canal. The contract price is 309,000 dols., say 
£63,500.—-Messrs, Smart and Brown, of Erith, Kent, have just 
received through their New Zealand agents and to the order of 
the New Zealand Government an order for a paraffin-electric set, 
to give an output of 6 kilowatts ; also, through the same firm, an 
order for a three-cylinder colonial marine set, complete with 
reverse gear propeller, &c.; also an order from a shipowner for a 
three-cylinder marine set, with feathering propeller, , 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c, 
(From our own Correspondent. ) 


Rhenish-Westphalian Iron Industry. 

AT a recent meeting of bar merchants in Diisseldorf 
demand and inquiry for bars and iron plates, it is stated, were 
slightly increased. According to the Diisseldorfer Zeitung, December 
deliveries of the Steel Convention are estimated at 20,000 tons 
higher than in November ; deliveries in sectional iron in December 
were only very little lower than in November. At present a lively 
business is reported in sectional iron, and deliveries in January are 
likely to be strong. Generally, however, the former quietness 
prevails in the iron trade, and in some branches an almost entire 
absence of inquiry was reported. ‘The Minister of Public Work 
has now granted orders for the supply of 1135 passenger and 8964 
goods wagons, and the locomotive shops have received contracts 
for 570 locomotives. The wagon orders are worth 44 million 
marks, and the locomotive orders are worth 38 million marks. In 
the rail trade the successful English competition has been very 
keenly felt during the past year. Only 285,249 t. rails were 
exported from Germany during the first ten months in 1908, as 
compared with 348,711 t. in the previous year. This shows a 
decrease of 18 per cent. compared with 1907. Argentina is the 
market where England has been most successful in beating 
Germany, for during the first ten mouths of 1908 only 27,315 tons 
were exported from Germany to Argentina, as against 66,929 t. 
in 1907. Great Britain, on the other hand, sold 78,620 t. of rails 
in Argentina during the period mentioned, compared with 54,219 t. 
in the year before. England was similarly successful in British 
India, export in rails rising from 69,648 t. to 72,266 t., while 
German export.in rails decreased from 14,893 t. to 5839t. To 
Belgium, Chili and Mexico, German export in rails has greatly 
decreased. A rise in the German export of rails is reported to 
Japan, which consumed 32,723 t. against 26,392 t. in the year 
before ; also to Italy, the Low Countries, Sweden, Switzerland and 
to Brazil, a rise in export of German rails was noticeable, 


Production of Pig Iron in Germany. 

According to official accounts, given by the Union of Ger- 
man lron and Steel Masters, the output of pg iron in Germany, 
including Luxemburg, was for December of last year 1,016,526 t., 
compared with 930,738 t. in November, 1908, and 1,106,375 t. in 
December, 1907. Output of the different sorts of pig iron was as 
follows :—Foundry pig, 195,869 t., as against 196,347 t. in Decem- 
her, 1907 ; Bessemer, 22,177 t., compared with 38,833 t. ; basic, 
650,679 t, compared with 716,267 t.; steel and spiegeleisen, 
08,110 t., as against 86,759 t. ; forge pig, 49,691 t., as against 
68,164 t. Production of pig iron from January to December, 1908, 
was 11,813,511 t., compared with 13,045,760 t. in 1907. 


Coal in Germany. 

In Upper Silesia a strong increase in the demard for 
house coal was reported, owing to the sharp frosts, not merely 
local consumers buying f eely, but Austria-Hungary also proved a 
good customer. Likewise in engine fuel a steady business was 
done, and the orders coming in ensure brisk employment for the 
present quarter. The Ruhr ccal trade is languid as before. 


Dulness in Austria-Hungary. 

No business of any weight has been done in the iron and 
steel trade during the past two weeks, the stagnation that was 
felt in some branches before the holidays having become more 
marked. Several large wagon orders are reported to be holding 
out. In engine fuel a moderate business only is reported ; house 
coal, on the other hand, has been selling freely at very stiff quota- 
tions. 


Fair Outlook in France. 

The last weeks in December, as well as the first week in 
the present quarter, have shown employment in various trades 
to have been steadily improving. There is likely to be much 
activity in the railway department, several railway companies 
having entered into negotiation with shops concerning the 
supply of rolling material. The foundries and machine shops 
engaged in the manufacture of army and navy requirements are 
likewise in good occupation, and they have fair prospects, too. The 
pig iron trade is depressed, and there is little prospect of improve- 
ment in the next few months. A lively business is being done in 
coal ; a number of fresh contracts have been placed recently, the 
pits now quoting the prices originally intended for the Ist of 
April. Quotations vary between 17.50f. and 19.50f. p.t., dry sorts 
of coal realising 0.50f. p.t. less, 


The Belgian Iron Market. 

The stiffening tendency noticeable towards the end of 
December in the iron and steel trade has still continued, bars 
being easily disposed of at £4 10s. p.t. for export, and iron bars 
are quoted £4 lls. to £4 12s. p.t., f.o.b. Antwerp. The steel 
works in many cases show reluctance to accept orders for forward 
delivery at the above quotations, which are unremunerative, in 
spite of the reductions in the prices for coal and coke. The plate 
market remains in a depressed condition. The Belgian coal 
market is in a weak and generally uncertain condition. 








REINFORCED CONCRETE CONSTRUCTION —A series of six lectures 
on reinforced concrete construction is to be given by Mr. ©. F 
Marsh, M., Inst. C.E., at the City and Guilds Technical College, 
Finsbury, on Tuesday evenings from 8 to 9 p.m., beginning on 
Tuesday, the 19th inst. The subject will be dealt with under the 
headings: Properties; Behaviour under Loading; Necessary 
Assumptions for purposes of Calculation ; Methods of Calculation ; 
and Methods of Reinforcement. The points touched upon will 
include among others: Resistance to fire and heat ; durability ; 
speed of erection ; cost; transmission of sound ; water-tightness ; 
compressive resistance; behaviour under flexure ; tehaviour of 
T beams and arches; arrangement of tensile reinforcements ; 
reinforcement against diagonal tension ; resistance to temperature 
stresses, &c. Methods of reinforcement as applied to columns and 
piles; footings; beams and slabs; cantilevers; connections 
between columns and beams; pipes and reservoirs ; arches, Xc., 
will be discussed. 


SQUARE PLAITED Ropes. — In our last issue we gave an illustrated 
article on square plaited ropes supplied by Veithardt and Co., 
Limited, of 27, Bush-lane, Cannon-street, E.C. We are asked to 
state than in the table which accompanied the description, the 
column giving the smallest diameter of pulley required for these 
ropes was incorrect, and there was a slight error in the weight of 
the rope. The following table is correct, and should be substituted 
for that given on page 46 of our last issue: — 


Square plaited ropes. 


Approximate | Smallest | Approximate thick- 
weight lb per diameter | ness of corresponding 
| jineal ft. of pulley.) round twisted ropes. 


Thickness) Approximate 
in inches. cruss section. 





8q. in. | in. in. 
1 9 .369 . 143 Ys 
1% 1.35 | -604 173 1g 
1g 1.898 | . 139 274 14 
Ig 2.460. | 904 1 31g 1} 
See 3.138 | 1.176 | 35 2 
2 | 3.875 | 1.444 434 24 
2% 4.688 1.814 55 ars 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
draw ngs. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any perscn way on any of the grounds mentionel in the Acts, within 
two months of the date given at the end of the abrisgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


2272. February 1st, 1908.—IMPROVED MEANS APPLICABLE TO 
STEAM BOILER FURNACES FOR THE PROMOTION OF COMBUS- 
TION AND CONSUMPTION OF SMOKE, by Joseph Briggs, of Peel- 
street Works, Accrington. 

A chamber is formed behind the furnace door as usual, by fixing 

a plate with sides to it, so as to form an air passage, and 

inside this chamber is mounted, on a short shaft or stud, a fan. 

The furnace door is formed with air inlets and the door handle 

provided with a disc having corresponding holes, so that by turn- 

ing the handle the inrush of air may be regulated. The air which 
enters the chamber strikes the vanes of the fan, causing it to 
revolve, and the air is thereby forced out of holes or passages at 
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the back of the chamber in a whirl, and impinging against the fuel 
under combustion quickly raises it to incandescence. At the 
bridge of the furnace is fixed an erection in the form of a curved 
shaped piece of silica or fire-clay. This curved erection is con- 
structed with a narrow curved passage, through which the air 


passes frcm the ashpit below, and becoming heated is compelled to. 


travel in the direction of the firegrate. This hot air, meeting the 
heated gases, smoke, and products of combustion emerging from 
the flue, arrests their further progress, and deflects them down 
upon the incandescent mass on the firegrate, effecting the con- 
sumption of smoke, and promoting a more perfect combustion of 
fuel. — December 23rd, 1908. 


DYNAMOS AND MOTORS. 


3626. February 18th, 1908.—IMPROVEMENTS IN AND RELATING TO 
Rotary ELectric TRANSFORMERS AND MOTOR GENERATORS, 
Crompton and Co., Limited, James Colquhoun Macfarlane, 
and Harry Burge, all of the Arc Works, Chelmsford, Essex. 

This invention relates to improvements in rotary electric 
transformers or motor generators of the kind in which two 
machines are used, a motor and a generator, the armatures of 
which are coupled together on one shaft, or through suitable 
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gearing, and connected in series across the primary leads. The 
objects of the invention are to secure by means of special windings, 
with constant potential on the primary side, a drooping 
characteristic on the secondary side, viz., « decreasing potential 
difference with an increasing current, and to permit of the 
secondary circuit being short-circuited without the sezondary 
current reaching an excessive value; also to effect the 
transformation of energy in the most economical manner. ,;The 
connections are shown in the accompanying engraving. The 
action of the motor generator is as follows :—The series winding 
A? on the generator field, being ia opposition to the two shunt 
windings B and C ; the value of the potential difference between 
the terminals of the generator will fall as the secondary current 
increases. A further reduction in the potential difference across 
the terminals of the generator takes place owing to the decreased 
current in the shunt winding C connected across the armature 
terminals. Under these circumstances the generator magnet 
would become unsaturated when a certain reduced value of the 
potential difference had been reached, and the potential difference 
and current of the generator would fall away owing to the 
instability of the field. To prevent this, the second shunt winding 
B is provided and connected across the primary leads, It will, 


however, be understood that the shunt winding C, connected 

across the generator armature, is an essential feature, which 

causes the characteristic to droop rapidly as the secondary 
becomes short-circuited, and prevents an excessive current flowing 

The generator magnet is proportioned so as tobecome unsatura ed 

immediately the secondary current reaches a certain value. 

Further, as the series winding A! on the motor field, which is in 

series with the generator armature, helps the shunt winding on 

the motor, the motor speed will tend to decrease, owing to 
increased field strength, and thus still further reduce the 

generator potential difference.— December 23rd, 1908. 

11,517. May 27th, 1908 —IMPROVEMENTS IN CONTINUOUS- 
CURRENT MACHINES, Stemens-Schuckert Werke, G.m.b H., of 
Arkanischer Platz 3, Berlin, S.W. 11, Germany. 

The subject of this invention is an improved continuous-current 
machine, having double brushes, the difference of potential 
existing between the halves of the brushes being used for providing 
part or the whole of the exciting current. It has been found that 
the arrangement can be used with special advantage in continuous- 
current machines having reversing or commutating poles. The 
engraving shows diagrammatically a commutator machine, with 
the armature A, the field winaings E E, and the windings 
H H for exciting the auxiliary poles between the main poles. 
The brushes B B. are under the influence of the au i- 


NO 11,517. 





liary poles. The left brush is, howerer, divided into two 
parts. Between the brush halves so produced the additional field 
windings F F are connected. The field windings E E and the 
auxiliary windings H H may be supposed to be excited ftom an 
independent source. The one feeder is connected with tle 
undivided brush and the other with a point on the windings F F. 
When the armature rotates, the difference of potential obtaining 
between the two brush halves will cause a current to circulate in 
the additional field windings F F, w. ich current will give special 
properties, according to the system of connections of the machine 
in each instance. The manner in which the auxiliary windings 
H H, as well as thatin which the windings E E on the main roles, 
are connected up depends entirely on the intended special pro- 
perties of the machine. There are three claims aad three iliu-- 
trations. — December 23rd, 1908. 

17,416. August 19th, 1908.—Siemens Brothers’ Dynamo Works, 

Limited, of York Mansion, York-street, Westminster. 

This invention has reference to end connections for rotor wind- 
ings of electric machinery, and is designed to provide improved 
means for keeping the same cool whilst working. In ordinary 
cases, by reason of the bindings cr caps which have to be em- 
ployed to keep the end connections in place, especially with high- 
speed turbo-generators, the movement of the air between the 
different connecting pieces is rendered almost impossible, and 
cooling is difficult. In some cases a special winding support or 
carrier ring T is provided which carries the cap K after-the manner 
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of a bracket or spider. Now, in order to ensure better cooling of 
the end connections than would be obtained simply with such a 
capping arrangement, intermediate pieces or heat distributors D, 
consisting of material—generally metal—are arranged between 
the longitudinally-projecting end parts of the coil. These inter- 
mediate pieces are placed so closely tothe insulated conducting por- 
tions that the transmission of heat to them is facilitated as much as 
possible. The intermediate pieces thusserve to distribute the heat to 
the whole end structure, and must themselves, of course, be in suit- 
able conductive connection with the end support T, or with the 
cap K, inorder thatthe heat may easily escapetherefrom. Theactual 
winding carrier support T may conveniently have radial ribs D on 
the outside, which act as the intermediate cooling pieces or heat 
distributors for the end connections. These ribs would, of course, 
have different lengths in the axial direction to correspond to the 
different lengths of the bent end portions of the winding. In 
radial height, however, they are all the same, so that they extend 
into as close contact as possible with the cap K. In order to 
facilitate the dissipation of the heat the end structure or winding 
carrier T may also be provided with heat-radiating ribs R on the 
side opposite to the distributors D, that is to say, on the side next 
to the shaft of the machine,— December 231d, 19u8, 
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Venturi tube. The throat communicates by a pipe B with one 


MACHINE TOOLS AND SHOP APPLIANCES. 


27,803. December 17th, 1907.—IMPROVEMENTS RELATING TO TUBE- 
ROLLING MACHINERY, by William Dicks and Andrew Brabner 
Smith, both of Dumbuck Works, Dumbarton. 

The invention comprises the improved arrangement and com- 
bination of parts for rendering the machinery more efficient and 
expeditious in action. A tube-rolling machine, in accordance 
with this invention, has its top roll separated or raised from the | 
lower after ea h operative pass, to permit of the free return of the | 
tube or work, by means of mechanism driven with an electric 
motor fixed on stay rods or brackets disposed between the mill | 
housings. The lowering movement of the top roll, to bring it to | 


end of a cylinder C, in which is placed a piston ; the wider part of 
the Venturi tube communicates through a pipe D with the other 
|} end of the cylivder. Attached to the piston is arod E carry- 
ing a priming valve loaded by a spring. The suction pipe of 
the pump is shown provided with a non-return valve, which 
opposes the passage of water downwards through the suction 
pipe, and in this case the priming valve, when moved downwards, 
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its operative position with respect to the bottom roll, is effected 
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by a reversal of the motor. The ascent and descent of the roll is 
limited automatically, preferably by switches arranged in the 


electric circuit of the motor, and operated by the movement of the | 


roll itself or of a part with it. On or after the raising of the top 
roll the releasing or stripping rolls, arranged in any ordinary 
manner at the rear of the main rolls, are closed into operative 
contact with the tube for returning the latter through the pass 
between the main rolls. Such closing of the stripping rolls also 
raises the tube to a sufficient extent to keep it, during its return 
movement, out of contact with the main rolls. For the support of | 
the mandril during the rolling of the tube, supportiog elements, 
consisting of conical sleeves, are arranged in bell-mouthed or 
conical apertures formed in cross-pieces or brackets. As the tube 
advances along the mandril rod it pushes the sleeves out of 
position ; they are thus prevented from obstructing the rolling 
operation. On the removal of the work from the mandril under 
the relieving action of the stripping rolls the sleeves are replaced 
in position. - Derember 23rd, 1908. 


2740. February 7th, 1908.—IMPROVEMENTS IN RADIAL DRILLING 
MACHINES, by Frederick Wilson Hurd, of Raith View, Both- | 
well, Lanark. 

The present invention relates to electrically-driven radial drill- 
ing machines. The drill spindle is directly driven through bevel 
gearing from a shaft parallel with the jib guides, at right angles to 
the spindle, and with its axis cutting the axis of the spindle. 


This horizontal shaft is carried in bearings in the travelling drill 
head or tool box, and so moves endwise with it. It is directly 
driven by an electric motor fixed upon the jib framing, and the 
axis of the spindle of which is coincident with the axis of the 
shaft. To permit of the endwise movement of the shaft, the 
motor spindle isin the form of a hollow sleeve through which the 
shaft passes and which is adapted to drive the shaft by means of a 
groove and feather or other convenient device. Thus a drive 
from the motor to the drill spindle is obtained with ‘‘correctly 
formed Level gear, and the use of intermediate gearing or skew 
gear is obviated”. — December 23rd, 1908. 


PUMPING AND BLOWING MACHINERY. 


February Ist, 1908.—IMPROVEMENTS IN OR RELATING TO 
Pumps, by Mather and Platt, Limited, and William Ernest 
Wyatt Millington, both of Salford Ironworks, Manchester. 

The present invention relates to improved means of priming or 
charging pumps automatically. Devices for this purpose have 
been constructed previously, but they require to be put into opera- 
tion by hand. The means, the subject of the present invention, are 
automatic in action and directly dependent upon the flow of water 
in the pipes attached to the pump. These means are capable of 
being put into practice in various modifications, all, however, 
being based on the intercalation in the delivery pipe of the 
pump of a Venturi tube, the modifications consisting in the 
means adopted for operating the valves or other devices control- 
ling the priming water by the difference of pressure set up by the 
action of the Venturi tube. According to one method of carrying 
the invention into practice—Fig. 1--there is intercalated in the 

delivery pipe of the pump, and preferably near to the latter, a 


3049. 





short pive A having a restricted throat constituting a 


Suction Pipe 


Non-Return Valve 


will admit water from the delivery pipe through the pipe F to the 
suction pipe. Obviously, instead of the priming water being 
derived from the delivery pipe, it may be taken from an inde- 
pendent supply connected to the valve. The action of the 
apparatus results from the principle of the Venturi tube, viz., that 
so long as water is flowing through the tube A the pressure at the 
throat is less than the pressure at the wider part of the tube.— 
December 23rd, 1908. 


CRANES AND CONVEYORS. 


16,029a.—December 19th, 1908.—IMPROVEMENTS IN AND RELATING 
TO TROUGH CONVEYORS, JIGGING SCREENS, OR THE LIKE, by 
Harry Bentiey, The Lowca Engineering Works, Whitehaven, 
Cumberland. 

This invention relates to reciprocating trough conveyors, &c., 
described in the specification of Letters Patent No. 16,029 of 1907. 
In the conveyor there described the reciprocating trough is 
actuated by means of connecting-rods driven from a suitab'e 
motor or motors, the rods being connected to a flexible strip 
clamped to the base of the trough. In the present invention the 
crank shaft is arranged to run on bearings, which form part of a 
divided enclosing casing or crank chamber suitably apertured for 
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the connecting-rod or rods to work through. Jn the accompanying 
engravings, which illustrate the invention, the top view 1s a side 
elevation showing the general arrangement of a trough conveyor 
of the balanced type with the invention applied thereto. Figs. 2 
and 3 are elevation and inverted plan respectively, showing the 
connection between the crank shaft and the conveyor. The re- 
maining figure is a vertical section showing the crank case. The 
crank shaft, which is formed with excentrically turned portions, is 
arranged to rotate within a crank case provided with bearings. 
The crank case is divided at the centre, as shown, and is formed 
with slots, through which pass the connecting-rods. The connect- 
ing-rods each comprise two flat bars ¢! secured to a casting G 
arranged to overlap and be secured to the crank end of the con- 
necting-rod, as shown at Figs. 2 and 3. The attachment of the 
connecting-rods to the trough conveyor is effected in the same 
manner as shown in the specification of the prior patent. — Decem- 
ber 23rd, 1908. 


MISCELLANEOUS. 


14,285. December 20th, 1907.—IMPROVEMENTS IN ELECTRIC 
HyDROGEN AND OXYGEN GENERATORS, by Sherard Osborn 
Cowper-Coles, of Grosvenor Mansions, 82, Victoria-street, 
Westminster, 

This invention relates to those hydrogen and oxygen generators 
in which the electrodes are formed of superposed inclined blades 
acting as guides for the discharge of the evolved gases, and being 
provided in some cases with covers in which the gases are collected 
and drawn off, the usual separating diaphragms being dispensed 
with. According to the present patent, use is made of anodes and 
cathodes provided with tongues stamped out of the metal used for 
the construction of the anodes or cathodes, the tongues being 
arranged to project at an angle of about 45 deg. from the faces in 
such a manner that they incline downwards. It is found that iron 
is a suitable material for the electrodes where an alkaline 
electrolyte is employed. The electrodes, preferably of thin 
iron, have tongues which project at an angle from the faces of 
the electrodes as clearly shown in Fig. 1. The tongues are formed 





by making a series of parallel cuts from one side of the sheet of 
metal forming the electrode to within a short distance of the 
other side and then continuing the cuts vertically nearly to 
sever the tongues so formed, which are finally bent forward to the 
required angle, leaving an opening between ea h pair of tongues. 
Each electrode is then placed within a box of porcelain and 


= Gas Outlet 


Tongues 











adjacent to an opening d therein, the inclined toagues projecting 
within this opening, the unsupported or free ends of the 
tongues resting on shoulders at one side of the opening J. 
The uncut edge of each electrode is strengthened and is provided 
with a lug to which is attached the terminal for the electri: 
current. The upper part of each chamber is closed by a cover 
provided with a nozzle for the outlet of the gas at the electrode. 
December 23rd, 1908. 





SELECTED AMERICAN PATENTS. 


Fiom the United States Patent-office Official Gazette. 


905,621. ALTERNATING CURRENT HIGH-FREQUENCY GENERATOR, 
hk. F. W. Alexanderson Schenectady, N Y., assignor to General 
Electri: Company, a Corporation of New York. —Filed February 
6th, 1905. 

The invention is for the construction of a stationary frame, a 
ring of radially-arranged magnetic lamin« supported in this 
frame, a continuous conductor threaded radially back and forth 


(905,621) 














through the ring, a magnet coil supported within the ring, two 

rotatably-mounted discs of magnetic material on opposite sides of 

the coil magnetically united at their centres, and polar projections 
or teeth on the inner sides of the peripheries of the discs extend- 
ing into close proximity to said ring. 

905,752. POWER-GENERATING SysTEM, EL. Rosenberg and hk. W. 
Miz, Paris, France, assignors to General Klectric Company, “ 
Corporation of New York.— Filed April 23rd, 1907. 

This patent is for the combination of a reciprocating engine and 

a turbine receiving the exhaust from the engine and actuated 

thereby, the turbine being divided into high and low-pressure 
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portions, means are provided for admitting 15 pt means fluid to 
the high-pressure portion of the turbine and exhaust from the 
engine to the low-pressure turbine. A condenser, and a fly-wheel or 
mass to assist in decreasing the effects due to fluctuation in fluid 
pressure, which rotates in a vacuum due to the condenser are also 
provided. 








RoyaL INstTITUTION.—On Tuesday next, January 19th, at 
3 o'clock, Professor Karl Pearson begins a course of two lectures 
at the Royal Institution on ‘‘ Albanism in Man;” on Thursday, 
January 21st, Professor J. O. Arnold commences a course of two 
lectures on ‘‘ Mysteries of Metals ;” and on Saturday, January 23rd, 
Professor Sir Hubert Von Herkomer delivers the first of two 
lectures on (1) ‘‘The Critical Faculty,” (2) ‘Sight and Seeing. 
The Friday evening discourse on January 22nd will be delivered 
by Dr. Alfred Russel Wallace on ‘‘ The World of Life as Visualised 
and Interpreted by Darwinism,” and on January 29th by Colonel 
Sir Frederic L. Nathan on “ Improvements in Production and 
Application of Gun Cotton and Nitro-Glycerine,” 
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THE MECHANICAL EFFICIENCY OF MARINE 
ENGINES. 
No. II1.* 


We have shown that if the torsion meter is well 
designed and constructed and the observations are care- 
fully taken off a properly calibrated shaft, a high degree 
of accuracy is obtainable. The importance of the infor- 
mation regarding the actual torque in the shaft is very 
considerable. The propulsive efliciency of a vessel 
depends on both the engine efficiency and that of the 
propeller, and while the indicator alone could be em- 
ployed exact knowledge of the actual power delivered to 
the propeller was wanting. Under certain conditions 
accurate determinations of indicated horse-power are 
very difficult to arrange in marine work. In the case of 
torpedo craft, for instance, it is seldom possible and never 
convenient to fit indicators at each end of the cylinders, 
and the result is that the diagrams actually obtained are 
either both certainly smaller than they should be, or else 
one is large and the other absurdly incomplete. The 
difficulty lies in getting the steam to and from the indi- 
cator when the engine is running rapidly, and this is 
also found in small land engines of high speed. In 
slower running engines the accuracy is greater, and more 
trustworthy records canbe got. Another difficulty that we 
have to face before accurate analyses of engine and propeller 
efficiency can be made is that of arriving at the resistance 
of the ship. Models tried in different tanks often give 
considerably varying resistances, thereby rendering the 
propulsive coefficient of doubtful value. Let us assume, 
however, that this resistance is accurately available, 
although unfortunately we are lamentab!ly short in this 
country of facilities for testing the models of ships. 

We know from experience that the effective horse- 
power is generally only about one-half of the indicated, 
the loss being absorbed by engine friction and propeller 
waste. Given a cruiser with 10,800 effective horse-power 
as obtained by the tank, the usual determination of the 
indicated horse-power required is made by dividing the 
effective power by a propulsive coefficient determined by 
experience. This will undoubtedly be about 50 per 
cent., and, depending slightly on the conditions of the 


design, we might either assume — = 22,000, or 
ad = 21,000 indicated horse-power. Such a method 
. vo 


was practically essential as long as designers could only 
employ indicators, but radical alterations of far-reaching 
importance have been introduced by the growing applica- 
tion of torsion meters. The knowledge of the shaft 
horse-power now permits both the mechanical efficiency 
and that of the propeller to be determined separately, 
always assuming the accuracy of the indicated horse- 
power and tank horse-power. 

Considering first the mechanical efficiency of recipro- 
cating engines generally, we have an enormous amount 
of data on small engines run against a brake or of 
larger engines driving dynamos or generators of known 
efficiency, from which we can reasonably assume 
approximate figures for marine engines. Our data is 
very limited for the latter class of work in which rates 
of revolutions are generally greater, and ratio of length 
of connecting-rod to length of stroke much less, than 
for land engines, both of which tend to increase the 
friction losses. Some very high efficiencies have been 
claimed with land engines, especially in large units, 
built in Switzerland or the United States. Figures as 
high as 97 per cent. are claimed on some large engines 
supplied to power stations in this country, but it is 
probable that 95 per cent. more nearly represents the best 
practice. Smaller engines do not generally exhibit very 
high mechanical efficiencies, and if they do some doubt 
may be felt as to the accuracy of the indicator records. 
Messrs. Belliss and Morcom claimed efficiencies varying 
from 94 to 95 per cent. on their 300 horse-power double- 
acting engine at 475 revolutions per minute, but such a 
result is phenomenal. 

In marine work the same fluctuations are noticeable. 
When Dr, Fittinger published his curve of the mechanical 
efficiencies of the Kaiser Wilhelm II. there was practi- 
cally no data to compare it with, and the figure given of 93 
to 95 per cent. at full power was naturally regarded as very 
high by all who had previously been assuming figures 
varying from 85 to 90 per cent. The German cruiser 
Hamburg—similar to the British Topaze, with three- 
cylinder triple-expansion engines of about 11,00u horse- 
power—is credited with 93 per cent. By measuring the 
power required to run the engine light and adding that 
necessary to rotate the shafting it was estimated that 
the efficiencies of the engines in H.M.S’s. Minerva and 
Hyacinth was about 91 per cent. Messrs. Denny’s 
experiments on vessels built by themselves seem to show 
that this is low for modern machinery, and that 94 to 95 
per cent. is more general. If so, many of our estimates 
of ten years ago require revision. Figures given by Mr. 
Gibson are slightly lower than these. 

The propeller efficiency used to be deduced from the 
propulsive coefficient by the assumption of a mechanical 


y ) 
efficiency, If the propulsive coefficient, ae 
per cent. on trial, and the mechanical efficiency assumed 
to be 85 per cent., the propeller efficiency was therefore 
63.5 per cent. These recent investigations, made 
possible by the torsion meter, indicate that the mechanical 
efficiency of many of the older vessels should have been 
assumed slightly higher, and that the propeller was 
unduly favoured, thus leading to exaggerated ideas of the 
efficiency of screws. In this case a mechanical efficiency 
of 90 per cent. would bring the propeller efficiency down 
to 60 per cent. 

The efficiencies obtainable from propellers have been 
very carefully investigated, as far as the means within 
our power permit. The torsion meter aids us enor- 
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| mously to extend our investigations by giving us the accu- 


rate power in the shaft, and does not leave us to assume 
a percentage Joss of the power that should be there. 
The experiments made by Froude at Haslar, and Taylor 
in Washington, on model propellers, and published by the 
English and American Institutions of Naval Architects, 
are very apt to mislead, because the screws used were in 
both cases working in solid water, and their proportions 
were distinctly more favourable to efliciency—at any rate 
in the Washington experiments—than could be the case 
in practice. 

Reference was made by Dr. Bauer, of the Vulcan Works, 
in his paper on marine turbines to the German Institu- 
tion of Naval Architects to the value of torsion meter 
readings for obtaining the relative efficiencies of engine and 
turbine propellers, and we are now able to give some 
results showing the figures obtained from the two German 
cruisers Hamburg and Lubeck. The vessels are practi- 
cally identical, except for their machinery. The Ham- 
burg’s propellers were three-bladed, 12ft. 9in. diameter 
and 18ft. 9in. pitch; with 148 revolutions she attained a 
speed of 23.15 knots with 11,582 indicated horse-power. 
The torsional horse-power was measured by a Fottinger 
recording torsion meter, and amounted to over 10,800, 
giving a mechanical efficiency of 93 per cent. The pro- 
peller efficiency as estimated from the effective horse- 
power was 61.6 per cent., giving the high propulsive efii- 
ciency of 67.3. The coal burnt in the Lubeck at this 
power, although less than in the Hamburg, was sufficient 
to give no less than 14,150 brake horse-power, so that the 
piston engines produced no less than 3350 brake horse- 
power, or 24 per cent. less than the turbine; the turbine 
propeller efficiency in consequence, as the speeds were 
practically identical, could only have been about 50 per 
cent. This, of course, is very low compared to results 
obtained in reciprocating work, but if the thermal efii- 
ciency of the engine is so much higher the propulsive 
result in tons of coal used does not suffer. The Lubeck 
was fitted with noless than eight small screws—two per 
shaft for this trial—and single propellers have been shown 
materially to improve the efficiency. 

In the case of the ocean-going destroyers of the Tartar 
class, the designed equivalent indicated horse-power, or 
the power calculated to be necessary to attain 33 knots 
if reciprocating engines were used, was about 14,500. 
This was based on an assumed steam consumption per in- 
dicated horse-power of about 20]b.,but owing to the 
enormously greater efficiency of the turbines, which de- 
livered one shaft horse-power per about 14]b. of steam 
per hour, over 21,000 shaft horse-power was reached by 
the Tartar, the power being rather more on each of the 
wing shafts than on the centre one. The propeller efli- 
ciencies in these vessels worked out at rather over 50 per 
cent.; the torsion meter used was of the Hopkinson type. 

On the basis of torsional horse-power and effective 
horse-power in turbine steamers, we find that the 
Lusitania, the Dreadnought, and the Curtis turbine 
steamer Creole, do not attain propeller efficiencies of 
more than 48 per cent., but in each case the propellers 
fitted are capable of improvement. Seldom do we exceed 
51 or 52 per cent. with the small high-speed screws of 
great surface ratios ; but with the earlier multiple screws 
used the efficiency was even less than 45 per cent. 
In the Curtis turbine cruiser Salem, the propeller 
efficiency is officially returned as 63 per cent., but some 
doubt exists as to the accuracy of both tank and torsional 
horse-power, as, compared with reliable data from similar 
screws on other vessels, such an efficiency is phenome- 
nally high. 

Inall cases the thermal efficiency of steam engines should 
be referred tothe brake horse-power rather than to the indi- 
cated horse-power. The term indicated horse-power for all 
commercial purposes still holds a certain value, but in the 
most progressive circles it is as dead a term as nominal 
horse-power. What the purchaser of power pays for is 
his own business, but what he gets is effective and useful 
horse-power from the engine and not in or before it, 
and the principle of dealing with this term involves far 
greater simplicity for both buyer and seller and designer. 
Lhis question of change of unit is of great importance, 
and suggests the need of foresight in acquiring data of 
efficiencies based on brake horse-power, in order to cope 
with the various comparisons between existing and 
future practice, which are sure to be required in time to 
come. 

Another consideration in the design of propelling 
machinery that the torsion meter has enabled us to investi- 
gate far more fully is that of stresses in propeller shafting. 
The curve of twisting movements deduced from indicator 
diagrams and weight of moving parts bears but small 
resemblance to that graphically recorded by meters of 
the Féttinger type. The scientific investigations of Herr 
Frahm, of the blohm and Voss Company at Hamburg, 
and of Dr. Féttinger at Stettin, form the most valuable 
data available on the subject, but beyond their independent 
researches there is comparatively little known about the 
exact nature of the stresses in propeller shafting. With- 
out means of definitely recording the torque not only 
through one revolution of the shaft but through a series 
it is impossible to discover the existence or effect of 
superposed vibrations. Even by taking a diagram of one 
revolution it is possible to arrive at some extremely 
interesting figures, but one revolution on a diagram is not 
sufficient. It is, of course, easy to show the existence of 
torsional vibrations, but it is also necessary to determine 
whether or not the whole shafting system, including tur- 
bine rotor at one end and the propeller at the other, is 
not in a state of periodic torsional oscillation at the same 
time. If the shafting is subjected to recurring periods of 
vibration greater or less than the normal it is essential to 
secure records of these effects if the accurate determina- 
tion of power developed is required. Just as in one 
revolution a torsion meter with a single observation 
point may give a reading either above or below the true 
mean angle of torque, so the operator with a recording 
meter may obtain a diagram at a moment when the shaft 
is in a condition of superposed vibration. That this 





occurs is extremely probable, but the extent remains 
quite si eccsirars A at present, and the question is one 
requiring further investigation. 

Granted that a good clear diagram is obtained by some 
form of recording meter, the analysis of actual stress. is 
of great interest. The absolute values of maximum and 
minimum torque vary very considerably with different 
types of engine, but until the researches mentioned above 
had been very carefully analysed no one suspected the 
existence of the phenomenon of negative torque in a pro- 
peller shaft due to torsion oscillation. This occasionally 
occurs over about one-twentieth of a revolution. Experi- 
mental trials on large ships are such an expensive luxury 
that it is very seldom that full scientific data can be 
obtained. The proved existence, however, of such actions 
in the shaft suggests that in these cases the propeller is 
working at a disadvantage, and that with the fluctuation 
in torque there must be a corresponding variation in 
thrust and efficiency. The extent to which this occurs 
has hardly been investigated. Thrust meters have been 
adopted by various experimenters on one or two occasions, 
but records are very difficult to obtain. Until more has 
been done in this direction our knowledge of actual pro- 
peller efficiency must still remain very incomplete. The 
introduction of the torsion meter is but a link in the chain 
of investigation of the efficiency of the propulsion of 
steamships. Important as it has been, its adoption, 
while facilitating the mor2 accurate determination of the 
mechanical efficiency of marine engines, has also opened 
the eyes of the scientific world to the existence of pheno- 
mena which afford even more ample scope for research. 








ENGINEERING IN THE UNITED STATES IN 1908. 
No.. If.* 


Canals and Inland Navigation. 


Work continues to progress favourably on the Panama 
Canal works, and the excavation has averaged over three 
million cubic yards per month. Rumours and canards 
continue to be exploited by the daily Press, partly through 
ignorance and prejudice, and partly because the American 
daily Press desires something sensational, regardless of 
all other considerations. Some of the criticisms emanate 
from self-constituted advisers whose pet—but impractic- 
able—plans have not been adopted, fortunately for the 
success of the enterprise. In November a bank of loose 
waste rock, deposited along what will be the toe of the 
future Gatun dam, settled deeply into the soft earth, as 
had been expected. This was widely heralded as a failure 
of the great dam—not yet built—and as threatening the 
possibility of the completion of the canal. The total appro- 
priation up to June 30th, 1908, amounted to £24,200,000. 
Lhe expenditures have aggregated £17,000,000, of which 
£13,670,000 were for construction and engineering, and 
£1,400,000 for sanitation and hospitals. : P 

On the canal now being built across New York 
State, by the Government of the State, to super- 
sede the famous old Erie Canal, work has not pro- 
gressed as had been expected. Numerous contracts 
have been let, but the contractors have not come up to 
expectations. Barely half of it is under contract. ‘he 
canal will be 445 miles long, and was estimated to 
cost £20,200,000. It is designed to carry barges of 
1000 tons capacity, the local people having voted 
against a ship canal to connect the Atlantic and the 
Great Lakes for fear of suffering by through traffic. At 
Lockport, lift locks will effect the change of elevation 
made by a long series of gate locks on the old canal. 
An interesting feature is the enormous use of concrete 
for locks, walls, culverts, and other works. On one 
contract belt conveyors are used to carry the concrete 
for long distances; tippers discharge it into lateral 
belts, which deliver the concrete into the moulds or 
forms. 

‘the movement in favour of the development of inland 
navigation is progressing, but, unfortunately, its energy 
is aimed mainly at getting the money first and planning 
the development works atterwards. The well-meaning 
but misguided enthusiasts suggest that Congress should 
make an appropriation of £100,000,000 by an issue of 
bonds for waterways. Of course, many crazy and shady 
projects would be exploited, and their promoters would 
endeavour to get a share of the money. A more foolish 
and costly policy it would be hard to frame. The proper 
method, of course, is to see where the most important 
improvements can be made, to estimate their commercial 
value and their cost, and then to undertake the work. In 
the State of Lllinois the people have voted in favour of a 
bond issue—by that State—of £4,000,000 for a waterway 
connecting the present Chicago drainage canal with the 
Illinois River. ‘The latter being navigable, it is assumed 
that the general or United States Government would 
continue the improvement to the Mississippi River. The 
length would be about 100 miles—including the 36 miles 
of the drainage canal. The locks would be 80ft. by 
800ft., with 24ft. of water on the sill, Four hydro-electric 
plants would be built to utilise the power at the dams. 
‘the general Government has been investigating the 
feasibility and cost of improving the navigability of the 
Mississippi River to the Gulf of Mexico, and the engi- 
neers’ reports are expected to be ready very soon. 
Another waterway project is for a route parallel with the 
Atlantic coast, and consisting of sections of canals linking 
up rivers and bays to provide an inland route for coasting 
vessels and small craft, and for the lighter class of torpedo 
boats, &e. 

The International. Waterways Commission made a 
report to the Canadian Government on the levels of the 
Great Lakes as affected by diverting water for hydro- 
electric plants and canals. ‘I'he report recommended that 
not. more than 36,000 cubic feet per second should be 
taken from the Canadian side of Niagara Falls and 
18,500 cubic feet irom the American side—the latter 
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including the supply for the Erie Canal. A greater quan- 
tity would result in injury to the great Falls. It also 
recommended that the Chicago drainage canal should not 
be allowed to take more than 10,000 cubic feet per second, 
and even that would lower the lake levels by from 4in. to 
6in. Further diversions would necessitate enormous ex- 
penditures to restore the present navigable conditions of 
Canadian and American harbours. Some of the straits 
connecting the lakes have numerous shoals, and the Ame- 
rican Government is spending large amounts of money in 
widening and deepening navigable channels for the large 
ships now extensively used. At the Sault Sainte Marie 
an additional channel has been completed with 26ft. of 
water. Below Detroit the Government has excavated in 
the strait a curving channel with 20ft. of water for a width 
of 450ft. to 600ft., but work has just been commenced on 
a direct channel, 300ft. to 800ft. wide with 26ft. of water. 
This will be thirteen miles long, extending into Lake Erie. 
Part of it is being excavated by drilling and blast- 
ing under water. The most important part of the 
work, however, is the enclosing of an area in the 
river, 7O000ft. long by 1200ft. wide, with a coffer- 
dam whose aggregate length is 3} miles. The water 
within this area was from 6ft. to 24ft. deep, and was 
pumped out by two centrifugal pumps and a battery of 
fifty air-lifts, having Sin. water pipes and 2in. air pipes 
for air at 7 lb. pressure. The excavation is now being 
made in the dry. The rock, loosened by bDlastirg, is 
loaded by steam excavators upon skips handled by two 
travelling cableways having a span of 750ft. The present 
channel will be for the up-bound vessels, while down- 
bound vessels will use the new channel, thus minimising 
risks of collisions. Of course, both channels are included 
in the width of the Straits. 

The Ohio River is one of the principal routes of river 
navigation, but it is only navigable at certain periods. 
For years the Government have been gradually introducing 
a system of locks and dams to provide slack-water navi- 
gation, with a minimum depth of 9ft. in the channel. 
Most of the traffic consists of fleets of coal barges, and 
this method of transportation would be impracticable 
with a series of locks. Movable dams of the Chanoine 
type are used therefore for the navigable channel, with 
weirs of the Chanoine or bear-trap types to regulate the flow. 
At each dam is a lock 110ft. by 600ft., for use only at 
low-water stages. The dam near Cincinnati now being con- 
structed has the largest Chanoine dam ever built; this is 
900ft. long, and beyond it are three bear-trap weir dams 
each 80ft. long. Farther down the river, at Louisville, the 
river channels are closed by movable dams of the 
Chanoine and Boule types. Here are the Falls of the 
Ohio, with the channels closed by dams, and with a canal 
and locks for passing the Falls at low water. The dams 
include three Boule dams 510ft., 650ft., and 950ft. long, a 
Chanoine dam 700ft. long, and two concrete fixed dams, 
one of which is 1650ft. long. The total length is 2300ft. 
The project now being carried out calls for the construc- 
tion of about 50 dams and locks, at a cost of some 
£12,000,000. The river is nearly 1000 miles long, extend- 
ing from Pittsburg to the Mississippi River. In all the 
locks rolling gates are used, travelling back into recesses 
at right angles to the locks. Gates of this same type are 
used for the lock which now shuts off the Charles River 
from Boston Harbour. The dam and lock, completed in 
1908, form a “ pool” which is kept about 7} t. above low 
tide and 24ft. below high tide. The purpose is to maintain 
a waterway of good appearance in a park district, instead 
of exposing unsightly mud flats at low tide. For naviga- 
tion there is a lock 350ft. by 45ft., with 17ft. of water at 
low tide. The steel rolling gate is heated by steam to 
prevent the formation of ice against it. 

In two places river regulation or flood protection works 
are being built as a result of destructive inundations at 
flood stages. At Kansas City the channel of the Kaw 
River has been encroached upon by railway yards and 
industrial plants, so that it has not sufficient capacity for 
the floods. A new channel, 750ft. wide, is to be built, in 
consequence of enormous damage by floods. At Grand 
Rapids also, where the Grand River rises from 7ft. to 
20ft. above mean level during floods, the channel is being 
improved. The width is 600ft. between concrete walls, 
reduced at one point to 450ft., where additional depth 
is provided. Through the city the channel will be defined 
by retaining walls, but in the upper part these will be 
replaced with rock embankments. The work includes 
intercepting sewers on both sides of the river to carry 
storm water and sewage into the river at a point below 
the city. These are of armoured concrete. The river 
protection works will cost about £200,000, with £100,000 
extra for the sewers and outfalls. 


Harbours. 


To improve the facilities for handling goods at New 
York harbour two methods are proposed. One is to build 
an underground belt railway along the water front, with 
spurs into the steamship wharves and the warehouses. 
The other is to build large warehouses on the piers at 
which vessels lie, so that goods can be delivered direct 
without being hauled across the city by wagons to 
scattered warehouses. This plan has been adopted with 
success by railways at several large inland cities, but its 
application to shipping points will be new. The city of 
Newark has begun work on a new port which will be an 
auxiliary to New York, opening out from New York Bay. 
A deep channel will lead to a vast extent of marsh 
meadows adjacent to the city, through which will be 
formed a canal 700ft. wide and three miles long. The 
land will be filled in as required to form a site for goods 
yards, sheds, warehouses, cattle. lairs, manufacturing 
plants, &c. On each side of the canal will be wharves or 
piers for steamships, together with the necessary sheds, 
grain warehouses, railway lines, &c. At the terminus of the 
Delaware, Lackawanna, and Western Railway, opposite 
New York City, a large pier for ocean steamers and railway 
wagons has been built by the railway company. A canal 
2000ft. long and 150ft. wide, with 30ft. of water, extends 
from the Hudson River, and opening from this are ships’ 





berths 112ft. wide and 600ft. long, at an angle of 33 deg. 
with the canal. Between the berths are concrete piers 
with railway lines and steel sheds. The piers are 100ft. wide, 
and the railway lines connect with a large terminal goods 
yard. At Philadelphia extensive harbour improvements 
are projected as a result of a visit of the docks director 
to foreign cities. The city now owns but 8 per cent. of 
the water front, and much of that is in small isolated 
pieces. Railway companies own 50 per cent., and the 
balance is owned by private interests. It is recom- 
mended that the city should acquire water front property, 
fill in marsh lands, and build additional piers extending 
into the river. At present the city has very second-rate 
facilities as a port. The general Government is spending 
£200,000 on the improvement of the Delaware River. It 
is pao that the city should appropriate £100,000, 
and the State of Pennsylvania £50,000, for improving the 
water front and the general facilities for shipping. 

On the Great Lakes harbour improvements are con- 
tinually in progress. At Algoma a breakwater has been 
built of hollow concrete blocks or caissons. These are 
built on launching ways on shore, launched in the usual 
way, towed to the site and sunk by pumping in water. 
They are then filled with loose rock and stone, and 
covered with solid concrete blocks which form a sea wall 
and a protected footwalk on the harbour side. The 
caissons are 24ft. by 15ft., with a height of 124ft., and 
weigh about 120 tons each. The concrete is 12in. thick 
for the sides, and 16in. for the bottom, well reinforced by 
steel rods and bars. At Milwaukee a new breakwater 
has been built of concrete blocks, 6ft. by Sft. by 3}ft., 
with superstructure of concrete monoliths built in place. 
Concrete piers or jetties have also been built at the 
mouth of the river, and these have tunnels in the outer 
portion to enable the lighthouse-keepers to reach their 
towers in bad weather. The works now in progress will 
cost about £550,000. At Cleveland a new channel 400ft. 
wide and 25ft. deep is being dredged from the harbour 
to deep water, in order to provide better facilities for large 
steamers. At Buffalo a ship lock 75ft. by 825ft. is being 
built in the harbour. Its site is in water 5ft. to 15ft. 
deep, and has been enclosed by a cofferdam built of steel 
sheet piling. Each side is formed by two rows of 
piling 30ft. apart, connected at 30ft. intervals by cross 
walls of the same piling, iaterlocked with the side walls. 
The compartments thus formed are filled with gravel and 
clay. The piles are 40ft. to 50ft. long, driven by floating 
pile drivers with steam hammers. At Chicago the ship- 
ping facilities are very poor. They consist mainly of 
wharves along the river, but as the river is crossed by 
numerous drawbridges and has a swift current—up- 
stream—the delay and cost of navigation are consider- 
able; tugs are always necessary, and two or three are 
required to handle large vessels, to restrain them from 
carrying away bridges and damaging themselves and 
other property. There is not room for the ships to have 
steerage way. Various plans are being considered, some 
for an inland harbour and others for harbours on the lake 
front, at the mouth of the river. 


Irrigation and Drainage. 


Work has progressed actively upon the several great 
irrigation works undertaken by the Government for the 
development of the semi-arid regions. Most of them are 
still in the construction stage, but some are approaching 
completion. The Pathfinder Dam, 218ft. high, on the 
North Platte River, is expected to be finished in 1909. 
It closes a narrow gorge or canyon nearly 200ft. deep and 
from 80ft. to 180ft. in width. During its construction the 
river is diverted through a tunnel 500ft. long, which will 
form the main outlet from the future reservoir. In 
Kansas the Government has built a plant to utilise under- 
ground waters—flowing through the gravel bed of a dry 
stream—for irrigation. There are twenty-three wells, 
each having a pump operated by electricity from a central 
pumping station. The United States Sugar and Land 
Company will use the same system in another part of 
Kausas. There will be seventeen wells and pumps, and 
the high-voltage current will be transmitted for distances 
of 18 to 26 miles. In the Yakima Valley a battery of 
eleven hydraulic rams is in use to pump water to an 
irrigation district on an elevated plateau. The rams are 
6in. diameter, operating under a head of 374ft., and 
elevating the water to a height of 143ft. With a con- 
sumption of 5.10 cubic feet per second of drive water, 
1.15 cubic feet per second of water is forced into the 
receiving canal. The drainage and reclamation of swamp 
lands is a work that is undertaken mainly by private 
interests and in piecemeal fashion. The Government has 
been urged to undertake work of this kind on a large 
scale, but in view of the comparatively small sizes of 
individual tracts it is likely that it will be left mainly to 
the individual States and to private enterprise. In most 
cases pipes and ditches suftice for drainage, but in the 
case of low-lying lands subject to inundation the con- 
struction of dykes and the installation of pumping plants 
is necessary. A conference for the discussion of the 
necessity of conserving the natural resources was called 
together by President Roosevelt during 1908, and much 
attention was given to forestry, irrigation, land drainage, 
and the protection of soils and streams. As a result of 
this, a special commission was appointed to investigate 
these important matters. An irrigation congress was also 
held during the year, the meeting being in the State of 
New Mexico, which is in a part of the arid region. 


Hydro-Electric Plants. 


The development and utilisation of water power by the 
construction of hydro-eiectric plants is one of the promi- 
nent features of engineering work in the United States 
at this time, and innumerable plants are in various stages 
of inception and construction. The Stanislaus River 
plant in California, now nearing completion, has a 
12-mile flume—a wooden aqueduct, a canal one mile 
long, and then a steel penstock or pressure pipe to the 
power-house, giving a working head of 1500ft. There are 
six Pelton jet wheels, each pair driving a 6700-kilowatt 





4000 volt generator. This supplies a transmission line 
100 miles long, carried by steel towers, 800ft. apart. 
Another plant is to be built which will have a working 
head of 2000ft. The Centerville plant, also in California, 
has a Francis turbine working under an effective head of 
565ft. The total head from head-water to tail-water is 
590ft. The turbine develops 9700 horse-power at 400 
revolutions, and drives a generator of 5500 kilowatts. In 
the same plant is a jet or impulse wheel working under 
a head of 577ft. from the head water to the centre 
of the jet. It develops 1500 horse-power, and drives 
a generator of 900 kilowatts. Special apparatus is, of 
course, required to control water jets under the enormous 
heads now used. Low heads are utilised also, how- 
ever, and the Berrien-Springs plant operates under a 
20ft. head. This is one of four plants on the Saint 
Joseph River. The dam is 1750ft. long, partly of con 
crete and partly in embankment. It has a weir and six 
Taintor gates for passing flood waters. There are four 
1800-kilowatt, 60 cycle, 2300-volt alternators. The shaft 
of each extends into a turbine chamber, and is attached 
to a shaft carrying four pairs of 45in. Leffel wheels. The 
Inland Empire Electric Railway has built a hydro-electric 
plant operating under 60ft. head, to supply current to a 
single-phase catenary trolley line 130 miles long. The 
dam is of cyclopean masonry—granite blocks embedded 
in mass concrete, and the power-house forms practically 
a part of thedam. There are two turbine units, each with 
four 42in. wheels on a horizontal shaft. Each water- 
power unit is rated at 6850 horse-power under 60ft. head 
and with a speed of 240 revolutions per minute. There 
are two Westinghouse generators, each directly connected 
to a turbine unit. They are revolving-field machines 
of 3750 kilowatts, 2200 volts, three-phase 60 cycles. 
Most of the very large plants are in the Western 
States, but there is a steady development in the east 
also, for in the North-Eastern States the price of coal 
has increased 50 per cent. in the past ten years. The 
Connecticut River plant, in Vermoxt, is of 16,000 horse- 
power, and the current is transmitted at 70.000 volts 
to cities 60 miles distant. The cables are carried by 
steel towers on a private strip of land 100ft. wide. In 
connection with the hydro-electric plants on the Canadian 
side of the Niagara Falls it has been decided to build a 
high-tension transmission line to Toronto and Montreal, 
a distance of 300 miles. It will be built by the 
Government at a cost of £254,000, but the munici- 
palities supplied must maintain their own transformer 
and distribution plants. 

The mountain transmission line of the Animas Power 
Company, in Colorado, has been liable to interruptions by 
lightning, but shut-downs due to this cause have been 
practically eliminated by the use of aluminium cell 
lightning arresters and electrolytic or liquid arresters. In 
the latter a jar contains a liquid in which are i1mersed the 
two terminals or electrodes. One goes to the line and 
the other to the ground. When a lightning discharge 
passes the liquid is blown out and the circuit interrupted. 
The altitude is from 9000ft. to 13,000ft. above sea level. 
The company has two 25-mile transmission lines at 
45,000 volts, and a 17,000-volt distributing system of 
60 miles in length. 








THE ESNEH BARRAGE. 





WueEn the Egyptian Government decided some three 
years ago on the construction of a new barrage at Esneh, 
about 100 miles north of the great dam at Assiian, they 
were doubtless influenced by the success attending the 
barrage at Assiout, which was opened in 1902. Esneh 
itself has a population of 25,000 inhabitants, and the pre- 
sent work, which includes two small canal head regula- 
tors, is situated about half-a-mile to the north of the town. 
When the barrage is formally opened on February 9th by 
the Khedive, a plentiful supply of water will be assured, 
even in the lowest of floods, to a great tract of land in the 
Nile Valley from Esneh northwards, comprising some- 
thing like 250,000 acres. It will be remembered that the 
Assiout work was designed as a low-water or summer 
regulator, whereas the Esneh barrage is designed to hold 
up the water in low floods. In 1902 the flood was a very 
poor one, and large areas of crops were in danger of being 
lost through want of water, but Mr. A. L. Webb, C.M.G., 
who was then Director-General of Reservoirs, by using 
the Assiout barrage as a flood barrage, saved crops to the 
value of about £500,000. 

The main dimensions of the work illustrated on 
this page and in a supplement are as follows:— 
From the centre line of the lock to the east 
abutment is 2868ft. in length, and there are 120 open- 
ings 16ft. 5in. wide. There are 11 large or abutment 
piers, 37ft. 83in. in height, and 18ft. in thickness, and 
108 smaller piers 6ft. 6in. in thickness. The concrete 
arches, lft. 8in. thick, are faced both up and down-stream 
with sandstone ashlar. The barrage carries a roadway 
19ft. 8in. wide, paved with asphalt bricks, and accommo- 
dation is provided for a tramroad of nearly 2ft. gauge, 
which is laid from end to end of the barrage and over the 
swing bridge of the lock. The entire foundations of the 
work are enclosed by two lines of cast iron sheet piling, 
60ft. Yin. apart, and driven parallel across the river. 
Puddle clay topped with limestone pitching 65ft. Tin. 
wide has been employed on the up-stream side, while 
181ft. Sin. of limestone pitching has been laid on the 
down-stream side, and forms an apron to resist the rush 
of water through the sluices. The floor is composed of 
concrete 3ft. 3jin. thick, on the top of which granite 
rubble masonry has been built to a depth of 6it. 6}in. 
The piers are all rounded to a radius of half their 
thickness on the up-stream side so as to form a 
cutwater, while the down-stream ends are built 
square, and have a batter of 15 per cent. There 
are three parapet walls, and in between the two up- 
stream parapets over the gate grooves, winches, for 
lifting and lowering the gates will travel on flat bottomed 
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rails laid on longitudinal timbers fixed in the coping. 
There are two gates to each opening, each 9ft. 10in. deep, 
which work vertically in the cast iron grooves built in 
the piers. The lock is 262ft. 6in. long from sill to sill, 
and 52ft. 6in. wide, the gates being 40ft. deep. The lock 
copings and steps are built in granite. 

The main contract for the work was placed with Messrs. 
John Aird and Co., and that for the swing bridge over the 
lock, the lock gates, sluice gates, and cast iron grooves was 
carried out by Messrs. Ransomes and Rapier, of Ipswich. 
Preliminary operations were started in the spring of 
1906, and in a contract of this character these were in them- 
selves a considerable undertaking. It was necessary 
that granite, sandstone, and limestone quarries should be 
opened up by the contractors. The sandstone was brought 
from Silsilla, about 57 miles south of the works, granite 
quarries were acquired at Assiian, and limestone quarries 
were opened up at a place 15 miles north of the works. The 
preliminary work also included the construction of 
temporary roads and the laying of aconsiderable mileage of 
single-track railroad, at one time no less than 24 miles 
being in service. Tugs, barges, and other descriptions 
of floating craft had to be requisitioned for river trans- 
port, the granite from Assiian being loaded in barges and 
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brought down to the work when occasion demanded, 
while boat transport was also used for the limestone, 
although a good deal of this came by railway from the 
quarries. The ashlar was all brought to the works in 
rough blocks, and dressed in sit by Italian and native 
stone dressers. Beyond all this, living quarters, offices, 
stores, workshops, and a hospital had to be erected, while 
the problem of a good water supply and proper sanitary 
arrangements called for serious consideration for the 
number of workmen employed varied from 8000 to 10,000. 

All this occupied some months, and it was not until 
November 8th, 1906, that an actual start was made with 
the permanent work on the east bank, the excavations for 
foundations being put in hand on that date, while shortly 
afterwards the excavations and temporary dams or 
sudds were in full swing on the west bank. 
It was fortunate that the working areas from both 
banks were such that the foundations and so much super- 
structure could be built up above high flood level as to 


ensure continuous work in the superstructure during | 
A large sandbank having formed itself | 


flood time. 
adjacent to the east bank, it was a comparatively easy 


matter to take out as much excavation as would ensure 


thirty-seven piers being built, while on the west bank it | 


was deemed advisable to enclose as much of the founda- 
tions as would take in the lock and twenty-six piers. 
Meanwhile, the ordinary traffic of the river had a fair- 
way in mid-stream. The previous experience gained by 
the contractors at Assiout enabled them to calculate with 
fair accuracy how much permanent work could be built 
in within a certain time, and as it happened, both sides 
were completed in readiness to allow the flood water to 
pass over the works at the end of the first season. The 
temporary sudds on the west bank were composed 
mainly of hard b'ack earth with a core of bags filled 
with sand, and when occasion demanded, such as the 
case of a scour, sacks were filled with sand and thrown 
in, while here and there along the sudds “spurs” built 
with sacks were placed in position in order to divert 
the stream onwards and away from the toe of the slopes. 
The east bank presented different conditions, as the 
level of the sandbank on that side of the river was 
already higher than the river level, so that it was a case 








all materials and plant removed above river level in 
the event of a break through. The building in of the 
work was successfully accomplished, and the sudd 
was cut on the 28rd July, 1907, allowing the water free 
access over the floor, the water having already been 
allowed in on the east bank a few days previously. The 
foundations being built on wet running sand, cast-iron 
piles were driven to enclose the entire floor, the joints 
being grouted so as to form an effective cut-off, making 
a huge box inside of which the actual foundations were 
built. The piles used- were of a panelled pattern, and 
were tongued and grooved. They were driven some 14ft. 
4in. into the ground, about lft. 8in. being left above 
foundation level, and tied into the concrete with bolts 3ft. 
long on the down-stream side. Grouting operations 
followed closely behind the pilings, but at no time was 
any one joint grouted within a distance of 15 piles 
from the actual driving, the jar of the 22 cwt. monkey used 
being inappreciable at that distance. Prior to grouting a 
fin. pipe was placed in the joints, and a water jet, under 
a pressure of 40lb. to the square inch was inserted 
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of excavating straight away, no sudding being necessary, | to blow the sand out. 


and this portion of the work proved much drier than had 
been anticipated. Working on a sandbank it was naturally 
thought that water would percolate through into the 
foundations. To provide for this condition thirteen 12in. 
pumps were erected on stages on the east bank, while 
others of smaller capacity worked as occasion required in 
keeping the foundations dry between the piles. A similar 
pumping installation was in service on the west bank. 
Gwynne’s centrifugal pumps were used throughout the 
work, and gave a satisfactory performance, but consider- 
able care had to be exercised in keeping them free of fine 
blown sand, canvas screens being erected on all the stages 
to protect the pumps as much as possible from the pre- 
vailing wind. 

The permanent work inside the enclosed area on the 
west bank was pushed forward rapidly, but as the river | 
began to rise scouring took place on the eastmost side, | 
and every effort was made to get the work bujlt in and | 
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When the pipe reached the 


bottom of the piles the water jets were turned 
off, and cement grout allowed to flow down the 
same pipe from a small grout reservoir, and so 


fill the joint up as the pipe was gradually with- 
drawn. ‘Che portion of the pile’ above foundation 
level was caulked with oakum and the entire joint 
made absolutely water-tight from top to bottom. The 
weight of the piles, which were vast by Messrs. Head, 
Wrightson and Co., was 19} cwt. As a precautionary 
measure against the flood waters scouring under the 
masonry of the first season’s work, piles were driven 


/ across the scar ends on both banks to act as a cut-off, 


| and additional piles were driven across the pitching both 


up and down-stream, about 82ft. back from the ends of 


| the foundation in order to form a cut-off under the next 


season’s sudds, while a sandbag core for these sudds was 
also built in the dry. 
When the flood of 1907 fell to the level of 76.50 it was 
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found that the sandbank on the east side still remained, 
and operations in line of the barrage were begun early in 
November of that year, the excavation being tipped into 
the river forming the temporary sudds as the work 
advanced westwards. The intervening space between 
the two foundation ends which remained to be built in 
at this time was 1280ft., and as the river was still running 
strongly it was essential to advance westwards with ex- 
treme caution. However, another 830ft. from the east was 
successfully enclosed, and the water pumped out.—see Fig. 
2. With the exception of the relief channel 50ft. wide at the 
bottom, and having 2 to 1 slopes, which was cut through | 
the-east bank shoal at the end of the previous season, | 
the river was now flowing through a channel of 740ft., | 
and the west-most sudd was subjected to a considerable | 
rush of water on its outside face. Many thousands of | 
sacks were thrown in to protect the toe of the outside | 
slope, and meanwhile the work inside the enclosure was | 
so rapidly advanced that by the beginning of February, 
1908, the intervening space between the two foundation | 
ends was reduced to 450ft. A point in the work had then | 
been reached when, if the proposed new sudds could be | 
built in the now greatly curtailed stream channel, a | 
junction would be effected with the dry built sudd on the | 
west bank floor, and it was realised that if that could be 
satisfactorily accomplished the most serious difliculty 
presented by the work would be successfully overcome. 
Mr. Webb, who was responsible for the design | 
of the barrage, visited the work early in February 
last, and it was then decided that an attempt should 
be made to join up the two sudds. Sudding started | 
immediately afterwards, this being, perhaps, the most | 
interesting part of the work of last season. The | 
closing up of this 450ft. of waterway naturally increased | 
the velocity of the flow of the river, which, during | 
the remaining months prior to the completion of | 
the floor, was about six miles per hour. In order that the 
work then in progress could be successfully carried out, | 
the traffic of the river was diverted through the lock, | 
which was then available for the purpose. The strong 
current running in the stream necessitated in the forma- 
tion of the sudd almost the entire use of sacks, these being 
thrown in from boats held in position by tying on to 
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cement used was of English manufacture, and was tested 
by the Egyptian Government representative in England 
before shipment. It will be seen by the cross section 
that a bed of puddle- clay was laid up-stream of the 
barrage in order to prevent any water percolating under 
the piles, and so endangering the foundations. The sand, 
which was screened in the desert about four miles distant, 
was put on the site by means of a narrow-gauge railway, 
while all the homra was burnt and crushed on the work 
simultaneously with the burning of the limestone. 

The subsidiary works previously referred to comprise 
two small canal head regulators, that for the Asia 
canal on the west bank having five openings, while the 
Kallabia canal regulator on the east bank has four open- 
ings. In most particulars, at least in so far as the actual 
design is concerned, they are similar to the barrage itself, 
except that no piling has been necessary. 

Appended is a table showing the principal items of 
work done :— 


Description of work. Quantity. 
Excavation in foundations, cubic yards ... 1,200,000 
Earthwork in temporary sudds, cubic yards .. 550,000 
Sacks used in temporary sudds ... . 1,000,000 
Earthwork in filling, cubic yards 600,000 
Earthwork in river diversion, cubic yards 270,000 
CL piling, toms... ws. eee: ee 3,950 
Concrete in floor, cubic yards... ae 42,000 
3ranite rubble in diversion, cubic yards .. 80,000 
Clay puddle in diversion, cubic yards + 27,009 
Limestone pitching in diversion, cubic yards... 166,000 
Sandstone rubble in piers and superstructure, 

OO SRS Ra ey enor 80,000 
Ashlar in piers and superstructure, cubic feet 400,000 
Concrete in arches, cubic yards were 4,800 
Asphalt paving to roadway, square yards 6,250 

The works will cost something approaching a million 
unds. 
As already stated, Mr. A. L. Webb, C.M.G., is 


responsible for the design of the works, the resident 
engineer being Mr. E. H. Lloyd. The contractors, 
Messrs. John Aird and Co., were represented in Egypt by 
Mr. H. H. McClure. The above article has largely been 
prepared from particulars which have been supplied by 
Mr. G. A. W. Lamond, who has been Mr. McClure’s 
assistant on the work. We are also indebted to Messrs. 
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“The Engineer” 


Fig. 3-SECTiON AND PART ELEVATION OF BARRAGE 


timber piles driven temporarily in the river bed about 
150ft. up stream, bundles of sandbags roped together 
being utilised where the stream ran strongest. The work 
was difficult, and occupied much valuable time, but finally | 
the efforts made were rewarded by success, it being found 
that the sacks were at last remaining in position, while a 
distinct slackness appeared in the stream. Boatloads of 
earth were now brought and thrown in on either side of the 
sacks, and asthe line of the north sudd was in practically | 
still water it was quickly brought up to the finished level 
by earthonly. When at last the sudds were finally closed 
great care had to be exercised in pumping out the water. 
Time was now limited, only twelve weeks being left in 
which to build in the remaining portion of the work 
before the river attained the level of the temporary sudds. 
Very gradually the water was pumped out, and as the | 
slopes of the newly-formed sudd showed signs of slipping, | 
sacks, already filled and stacked in readiness for such a 
case, were utilised to stop the slip. When the water 
was finally pumped out labour was concentrated into the 
foundations, as many as 4000 men being inside at one 
time, and the daily growth of the work was plainly 
visible even over such a large area. This was a particu- 
larly anxious time for the contractors, as there was by 
this time a head of 17ft. of water outside, plus a stream 
running at abuut six miles per hour, and many slips and 
blows occurred during the progress of the work. Nothing 
serious, however, happened, and on May 16th last the 
foundations were at last joined up, and by stopping the | 
pumping plat which had been at work the water was 
allowed to rise inside slowly enough to allow the pier | 
masonry to be carried up in advance. The piers having 
all been brought up to springing level, masonry and 
superstructure for arches and parapets went on continu- 
ously, and by January, 1909, or a year and a half 
within the contract time, the work was completed, | 
so that a period of only twenty-two months elapsed 
after the foundations were commenced. The concrete 
floor of the foundations is composed of crushed | 
granite built in two layers, the bottom layer being 4 to | 
1, and the top 6 to 1 material. The floor masonry of | 
granite rubble is built in 4 to 1 cement mortar, while the | 
top lft. 4in. is composed of granite sets in 2 to 1 cement | 
mortar in each opening, the floor being continued over the | 
piles in order to form a complete seal. The superstruc- | 
ture is built of sandstone, the mortar for which is com- | 
posed of homra and Jime in the proportions of 2 parts to | 
8 parts homra. Homra, which is, of course, clay burnt | 
and ground, is used extensively all over the country; the | 
ashlar work is built in cement mortar of 2to 1. All the’ 


John Aird and Co. for courteous assistance, and for the 
loan of drawings and photographs, some of which are 
reproduced herewith, and some in our two-page Supple- 
ment. 








MAINTENANCE AND DEFECT CLAUSES. 


(By a Legal Correspondent) 
No. I. 


Or all the clauses which appear in contracts for the con- 
struction of works and the supply of machinery, there is 
none more important than that which has to do with 
the condition of the subject matter after completion. 
Defects often become apparent after the engineer has 
issued his final certificate. A slight error in calculations 
may have left some important part of the structure too 
weak; and in the case of machinery it is notorious that 
many latent defects only become patent under the strain 
of actual working. 

From the point of view of the employer and his en- 
gineer, on the one hand, and the contractor on the other, 
it is necessary to provide as far as possible for these 
contingencies. This can best be done by the insertion of 
apt clauses either in the general conditions of the contract 
or in the specification. Experience has shown that the 
employer is not sufficiently protected by the insertion of 
a clause which provides that all work must be approved 
by the engineer. The most careful inspection, or, in the 
case of machinery, the most searching tests, may fail to 
reveal something which will involve the employer in the 
immediate cost of repairs or increased cost of upkeep. 
From the point of view of the contractor the mainten- 
ance clause is of equal importance. He knows it is in 
the contract when he enters on the work. It may impose 
a heavy liability, but it tends to make him more careful 
to avoid scamping. It may involve the employment of 
his men long after the work has been handed over to the 
employer, but it puts a period—be the same somewhat 
indefinite—to his Fiability. 

Clauses inserted with these objects are of various 
kinds. By a “maintenance” clause is meant a clause 
under which the contractor is bound to keep the work in 
working order for a certain period. A “repairing” 
clause makes the contractor liable to repair the machinery 
as it shall become injured in the course of working, while a 
“ defects” clause only compels the contractor to make good 
defects occurring owing to faulty designs and construc- 
tion. It will be for the engineer, having regard to all the 





circumstances of the case, to decide which form of clause 
is best suited to his pu , 

The “ maintenance” clause in the general conditions 
approved by the Institution of Electrical Engineers is in 
the following terms: “ Until the final certificate shall 
have been issued, the contractor shall be responsible for 
any defects that may develop under normal and proper 
use arising from bad materials, design or ete wch at: rad 
in the works. When called upon, in writing by the 
engineer, to remedy such defects, the contractor shall do 
so with due diligence, and unless such defects be remedied 
by the contractor within a reasonable time, the contractor 
shall be responsible for all losses and damages sustained 
by the purchasers through such defects. If the defects 
be not remedied within a reasonable time, the purchasers 
may proceed to do the work at the contractor’s risk and 
expense.” A proviso is added, giving the contractor the 
right to enter to remedy defects, until the final certificate 
shall have been issued. Two points are noticeable with 
regard to this clause. In the first place, it only involves 
maintenance until the final certificate. In the second 
place, it makes the contractor responsible for defective 
design. What, then, is meant by design? Itis quite 
easy to imagine a machine constructed of the best 
materials and of the best workmanship but yet faulty in 
design. It appears that under this form of clause the 
contractor is bound to see that the design is good and 
suitable for the purpose in hand, and in order to protect 
himself against liability, he should take expert opinion 
before he enters on the job at all, as to whether the 
design of the machinery is suitable and proper. That, 
however, is a counsel of perfection to which the contractor 
is not often willing to listen. 

Contracts relating to the erection of machinery nearly 
always contain some clause of this kind. 

The following form of maintenance clause is inserted 
in the general conditions made use of by the Sheffield 
Corporation Electricity Department:—‘“ The contractor 
binds himself to uphold the whole of the plant, machinery, 
apparatus, mains, or works supplied or carried out. by 
him fair wear and tear excepted, and to be responsible 
for and to make good all defects in the same due to 
defective material, design, or workmanship, for and during 
the period of maintenance; but he shall have the right 
of entry by himself or his representatives at all reasonable 
working hours into the electricity works of the Comme 
tion for the purpose of inspecting the working of the 
plant and the records of it, he or they taking notes there- 
from, and, if necessary, making any tests at reasonable 
times at his own risk and expense.” Here, again, the 
contractor is made liable for faulty design; yet another 
clause in the same series of general conditions provides 
that the Corporation engineer may, subject to certain 
restrictions, make any alteration upon the design of the 
works during their progress. It may be assumed, of 
course, that an engineer would not willingly place upon 
the contractor the onus of remedying a faulty design for 
which he was himself responsible. At the same time the 
contractor who assents to the insertion of such a clause 
may find himself in an awkward position. 

In one case a contractor had agreed to furnish a steam 
vessel and uphold the machinery for six months after the 
vessel commenced plying. He was to deliver itupto the 
owners in good order at the end of that period. The lar- 
board cylinder and condenser having proved defective 
within the time named, the contractor was held bound 
to make good the loss arising from this cause. 

It is often provided that the certificate of the architect 
or engineer shall be conclusive evidence of the work 
having been completed; and this may have an important 
bearing on the maintenance and repair clauses. In this 
connection it is material to point out that a certain 
responsibility rests with the employer and his agent, the 
engineer. It is their duty to exercise supervision, and if 
they fail in this, they cannot be afterwards heard to say 
that the contractor has committed a breach of contract 
in not complying with the terms of a maintenance clause. 
In one case a contractor was bound to execute certain 
works to the satisfaction of the architect of the London 
School Board. The contract also provided that if within 
four months of the completion of the works any defect 
arising from improper material or workmanship should 
be found, the contractor should make it good at his own 
cost. The certificate of the architect was to be conclusive 
evidence that the work had been completed, and that the 
balance was payable. A further clause provided that no 
final certificate should relieve the contractor from any 
fraud, default, or wilful deviation from his contract, but 
that he should remain for four years liable for such acts. 
An arbitrator found as a fact that there were certain 
minor deviations from the contract which could not have 
become manifest without the contributory negligence of 
the School Board or its agents. It was held that in these 
circumstances the contractors were not liable. 

In a Scotch case the plaintiffs had employed the 
defendants to build a bridge. It was provided in the 
contract that the work should be done to the satisfaction 
of one of a firm of engineers employed by them; that 
the actual execution should be supervised by a resident 
inspector appointed by the engineer—it afterwards 
turned out that he was, in point of fact, appointed by the 
Road Trustees, and was subject to their vega that 
the contract price should be payable by instalments on 
certificates granted by the engineer. The contractors 
were further bound to maintain the bridge for a year 
after its completion, part of the last instalment being 
retained as security therefor. The bridge was completed, 
a final settlement of the accounts arrived at, and the last 
instalment paid on a certificate granted by the engineer, 
the whole settlement proceeding on reports furnished to 
the engineer by the resident inspector. Whena year had 
elapsed, during which the contractor maintained the 
bridge, it was finally taken over by the trustees. About 
a year thereafter it was discovered that the bridge was in 
an unsafe state, and, on inspection, that the work on one 
of the piers was not in some respects executed according 
to contract. The trustees thereafter raised an action 
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against the contractors, claiming (1) repayment of the 
sums paid for work not done; (2) payment of sums 
expended by them on remedial works made necessary by 
the contractor’s fault; and (3) damages for breach of 
contract. It was held that the trustees, having taken the 
appointment of the resident inspector into their own 
hands, his knowledge must be held to be their knowledge, 
and that the final settlement having proceeded on reports 
furnished by him to the engineer, and not on any false and 
fraudulent representations on the part of the contractors, 
the trustees were not entitled, after the lapse of so long 
a time, to open up the final settlement. 

Where a contractor is under obligation to me‘ntain the 
subject matter for a given period after completion, an 
action may be brought for failure to maintain before the 
prescribed period has expired. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Av last Friday’s meeting of the Institution of Mecha- 
nical Engineers a paper was presented by Mr. John Don 
on “The Flitration and Purification of Water for Public 
Supply,” being an abstract of a paper selected by the 
Council for the first award of the “ Water Arbitration 
Prize,’ 1908. Owing to the indisposition of Mr. T. Hurry 
Riches, Mr. J. A. F. Aspinall occupied the chair. Before 
Mr. Don was called upon to read his paper, the Secretary 
made the following announcements :—The Council, under 
Article 25, have appointed Mr. H. Graham Harris to fill 
the vacancy caused by the nomination of Mr. J. A. F. 
Aspinall as president ; and to fill the vacancy caused by 
the resignation of Mr. John Tweedy, they have appointed 
Mr. Wilson Worsdell a member of the Council. Both 
these names are, therefore, included in the retiring list. 
in accordance with Article 23 of the Institution, the 
president, two vice-presidents, and seven members of the 
Council will retire at the ensuing annual general meeting, 
and the complete list of those retiring is as follows :— 
President, Mr. T. Hurry Riches; vice-presidents, Mr. 
Henry Davey and Mr. H. Graham Harris; members of 
the Council, Mr. H. F. Donaldson, Mr. Arthur Greenwood, 
Mr. J. Rossiter Hoyle, Mr. Henry Lea, Mr. Walter 
Pitt, and Mr. Wilson Worsdell. The following have been 
nominated for election with their consent :—President, 
Mr. J. A. F. Aspinall; vice-presidents, Mr. Henry Davey 
and Mr. H. Graham Harris; members of the Council, Mr. 
Mr. H. F. Donaldson, Mr. Arthur Greenwood, Mr. J. Ros- 
siter Hoyle, Mr. Henry Lea, Mr. Walter Pitt, and Mr. 
Wilson Worsdell. The following nominations have also 
been made by the Council for the election at the annual 
general meeting:—Members of the Council, Dr. H. 8. 
Hele Shaw, F.R.S., William H. Patchell, and Captain H. 
Riall Sankey. The election of Sir John Durston, K.C.B., 
was proposed by Mr. G. H. G. Brewester and seconded by 
Mr. J. R. Chalmers. 

The Chairman then called upon Mr. Don to read his 
paper—an abstract of which is given on page 95. Mr. 
Don said that in view of the fact that the paper was long 
and dry, he did not propose to read it, but merely to touch 
upon the various branches of the subject with which 
the paper dealt. When he had finished his discourse, 
the chairman called upon Mr. W. B. Bryan to open 
the discussion. Mr. Bryan congratulated the author 
on the manner in which he had brought together 
the principal features connected with a very large 
question in which the world was interested. He would 
take the various branches of the subject in the 
same order as the author had taken them. Speaking 
generally, he agreed with the author with respect to his 
statements in connection with the sources of supply. It 
was evident that districts, from their varying geographical 
positions, must have supplies varying in character, 
whether the water was derived from rivers, upland 
gathering grounds, or from underground sources. The 
author had referred to several classes of reservoirs, and 
to some being roofed over as a remedy for plant growths. 
In the case of storage reservoirs of upland gathering 
grounds, holding from 100 to 200 or more days’ supply, it 
was obviously out of the question to cover them over on 
account of their great area. Water, however, once 
filtered, or water obtained from underground sources, 
should invariably be stored in covered reservoirs. In 
fact, by the Metropolis Water Act of 1852 it was com- 
pulsory upon all the late water companies supplying the 
metropolis to cover all reservoirs of filtered water within a 
certain number of miles from St. Paul’s. The impounding of 
raw waterin largereservoirs had proved to be of the greatest 
advantage, and the exposure of water to sunlight and air 
had invariably improved the water, especially from a 
bastentatogionl point of view. He might say that the 
experience of the East London Waterworks Company 
showed that by carefully sorting the water after floods 
in one of their great reservoirs, after a quarter of a 
century’s use, only a few inches of sediment were found 
when the reservoirs were run dry during the great drought 
of 1898. The number of bacteria in the raw water was 
reduced enormously by storage. There were many other 
points about remedies for plant growths, destruction of 
alge, &c., which, no doubt, other speakers would take up. 
In most cases, especially in upland schemes, the storage 
reservoirs also acted as settling reservoirs. He would, 
however, mention in passing that the Sunbridge Park 
reservoir, designed by his colleague Mr. Morris, was not 
constructed as a settling reservoir, as all the water pumped 
into it was deep well water, but it was designed to secure 

rfect circulation. It was a most economical and excel- 
ent system of constructing acovered reservoir. Filtration 
was a very important matter in connection with river and 
gathering ground supplies, and he merely proposed to 
touch upon the fringe of it, The author had described 
the construction and the working of open sand filters, and 
as his (Mr. Bryan's) department of the Water Board was 
responsible for the daily filtration of from 200 to 250 
muillion gallons, he was sure that it would be seen how 





very much depended upon the efficient working and care 
bestowed upon this. With respect to roughing filters, he 
agreed with the author, by reason of actual experience in 
the working of a plant dealing with ten million gallons a 
day, and designed on exactly the same lines as those in 
Paris, namely, the Puech. In connection with the regu- 
lations for the construction and management of slow sand 
filters, he thought that some of the views expressed by the 
author might require modification according to the local 
conditions. Coming to the question of mechanical filters, 
Mr. Bryan thought this an interesting subject, and it was 
a subject upon which he and some of his colleagues had 
experimented during the past twenty years. These filters 
had made considerable headway during the last decade, 
or two, and had proved an undoubted success for manu- 
facturing purposes. They had also proved successful in 
cases of domestic supply. He believed that the most 
exhaustive tests that had ever been made were those of 
the Filtration Commission of the city of Pittsburg. The 
trials extended over a very lengthy period, and the results 
were given in a report extending over 360 pages. The 
cost of installation, working, bacterial efficiency, loss of 
water in washing, the use of coagulants in mechanical 
filters, and all other details were compared under the 
heading of comparative cost, efficiency, durability, and 
simplicity in operation. The report stated, that “in view 
of the foregoing considerations, we find that the adoption 
of the system of sand filtration to be the most advisable.” 
It was significant also that the huge plants put down for 
Philadelphia and the great cities recently were of 
the ordinary open type. Nevertheless, he felt that there 
was a future for mechanical filtration in spite of many 
difficulties, one of which was the purification of the 
wash water prior to it being sent into the running 
streams. Turning to the purification of water by ozone, 
the speaker said that it had been his duty officially to 
inquire into the method, and he had visited the works in 
Paris on many occasions, and he also had the advantage 
of hearing the recent paper read by Dr. Rideal, which 
clearly showed that great advances had been made of 
late, especially in the matter of economy. In conjunc- 
tion with the late Sir William Anderson he had arranged 
for experiments on a large scale at the East London 
Waterworks, and these showed most excellent results, 
and he was informed that the Anderson system was very 
largely used in the suburbs of Paris and elsewhere with 
the best results. With respect to water-hardening and 
softening, distribution and growth in mains, &c., he 
would like to speak, but he feared that he had already 
occupied too much time. He congratulated the author 
on his excellent paper. There was only one thing with 
which he did not agree, and that was that the author had 
stated that our continental friends are more advanced on 
the subject of water purification than we are. He did 
not share that view. 

Dr. Beale, of the Public Health Department of the 
London Hospital, said that Mr. Don, in his excellent 
paper on the present state of knowledge with reference 
to water purification, had made several references to 
opinions exprcssed by the chief of his—Dr. Beale’s— 
department at the London Hospital, Dr. Thresh. This 
gentleman being unable to be present, had asked him to 
make afew remarks on these points. In one part of 
the paper Dr. Thresh was stated to be of opinion that the 
“filtering skin” cannot be safely dispensed with. This 
certainly was his opinion until recently, but experiments 
which had been made at the Bedford Waterworks 
showed conclusively that this film is not absolutely 
essential for eflicient filtration. At those works they 
had sand filters which were fed by sprinklers, and no 
filtering skin formed on the surface, yet they had found 
that the water from those beds was of greater bacterio- 
logical purity than that from the beds fed in the ordinary 
way. Sand beds, he said, do not act as filters in the 
same way as filtering paper, for example. The pores 
between the particles of the finest sand beds were sufti- 
ciently large to allow masses of thousands of bacteria to 
pass through without hindrance. When water passed 
slowly through these beds, the bacteria and the colloid 
matters settled on the particles and adhered thereto, 
and until the upper layer of the sand became 
adhesive, the purification was inefficient. At Bedford the 
upper surface of the sand was so constantly disturbed by 
the sprinkler that the grains could not hecome adhesive, 
but at about one inch below the surface, and extending 
downwards for three or four inches, the sand soon acquired 
an adhesive coating, and formed an effective barrier to 
the passage of bacteria. In such cases, therefore, a filter- 
ing film was unnecessary. Reference was also made in 
the paper to certain investigations on the efficiency of the 
Candy filter. During recent years they had examined 
nearly all the mechanical filters on the market, and Dr. 
Thresh had the opportunity of studying the processes of 
rapid filtration as conducted in the United States. As the 
result of their observations and experiments, they were 
of opinion that no mechanical filter, without certain ad- 
juncts, such as the use of alumina, can be depended upon 
to remove bacteria. Any of them at a certain stage of the 
filtering process would yield a water of good bacterial 
purity, but if followed, from washing to washing, the results 
were not satisfactory. They were speaking of bacterial 
action only. So far as effecting complete clarification 
was concerned, probably all of them, if properly worked, 
were efficient, but that was another matter. Dr. Thresh 
had recommended the Candy filter on several occasions 
for the removal of traces of iron, traces of sulphuretted 
hydrogen, for removing colour due to the organic matter, 
&e., and the results had left nothing to be desired. The 
polarite or oxidium, or whatever the filters might contain, 
possessed certain properties which were not possessed by 
any other kind of sand. He would like to say that when 
great trouble had arisen from growth and deposit in water 
mains, due to the presence of minute traces of iron in 
solution in the water, filtering through a Candy filter had 
removed the trace of iron, and the growth in the mains 
had absolutely ceased. The growth was probably due to 
a kind of grenothrix, but its presence was easily over- 





looked. The best way to find it was to macerate a 
little of the deposit in very dilute acetic acid at about 
100 deg. Fah., until nearly all the iron became dissolved. 
A little nearly colourless flocculent deposit would then be 
obtained, which could be strained and examined micro- 
scopically, and appeared to be spheres of grenothrix. Occa- 
sionally filaments might also be discovered. In referring 
to the purification by chemical and electrolytic processes, 
the speaker said that no reference had been made to treat- 
ment by chlorinated lime. Dr. Thresh had shown, in a 
recent contribution to the Lancet, that in waters contain- 
ing very little suspended matter, and very little organic 
matter in solution an almost infinitesimal trace of 
chlorine would effect practical sterilisation in a very 
few minutes, and as he—Dr. Beale—had carried oui 
in the London Hospital laboratories a considerable 
number of sugh experiments, he could confirm this. 
Moreover, they had been examining samples taken from 
an installation connected with a large water supply, and 
they had found that similar results could be obtained on 
a larger scale. The excess of chlorine could easily be 
removed by the use of sulphurous acid, as a bisulphite, 
and the cost was only a few shillings per million gallons. 
As there were no patents involved either in the process 
or apparatus, he thought that the process would be likely 
to be adopted in many cases. In conclusion, he said 
that Dr. Thresh wished to join him in expressing his 
appreciation of the valuable paper which Mr. Don had 
brought before the Institution. 

Professor Henry Robinson thought that the paper con- 
tained information which would prove of great use to all 
associated with the subject. It was quite natural that 
each inventor of a particular purification system should 
look upon his system as the best. It was hard for a man 
who had spent a great deal of time and money in devising 
a uew scheme to believe otherwise. He fully agreed with 
what Mr. Bryan had said. The speaker then turned his 
remarks to the question of identifying water. He was 
once engaged on a water case. By putting lithia into 
the water he was able to identify it. 

Mr. Daniel Adamson confined his remarks to the puri- 
fication of water by ozone, and pointed out one or two 
slight inaccuracies in the diagrams given in the paper. 
The Schneller pattern of ozoniser, he said, differed from 
that of Messrs. Siemens and Halske. In the case of the 
latter the glass dielectric was dispensed with. Again, the 
diagrammatic view of the Vosmaer ozonising system was 
not quite complete. The speaker also referred to several 
other details which, he said, were not quite accurate. 

Mr. William Fox first referred to the table which the 
author had included in the paper, giving the comparative 
cost of various filters with regard to capital outlay and to 
working expenses. He thought that it would have been 
useful had the working costs of sand filters been included. 
The author, during his address, had made several 
alterations in the table giving the relative costs of 
the different mechanical filters, which put the Reeves 
filter made by Messrs. Mather and Platt, and the Candy 
filter on practically the same level. The figures the 
author had given for the cost of the various filters he 
presumed did not include the cost of the buildings. The 
cost of the buildings was an item which should be taken 
into consideration when making a comparison. The cost 
of sand filters depended upon the situation. It varied 
from £4000 to £7000 per million gallons. The quantity 
of wash water required for washing with the mechanical 
filters was another point not to be neglected. He thought 
that to make a fair comparison of the mechanical filters 
and the sand filters, one of each type should be put into 
use. It had been said that sand filters were obsolete, and 
if that were the case he could only say that we were very 
much behind in England and the people in Pittsburg 
also. Against the mechanical filters there was the loss 
of head, which might add from 5 to 10 per cent. to the 
cost of filtration in the case of one of the filters dealt 
with in the paper. Although the first cost of the sand 
filters was more than that of mechanical filters, in nine 
cases out of ten they were more economical. 

Mr. E. L. Morris was the last speaker. He said that 
his name had been mentioned in connection with the 
reservoir at Sundridge Park, where the water was pumped 
from the chalk. The object of circulating the water in 
the reservoir was to keep it fresh. The water might 
remain for several days or weeks in the reservoir, with 
the result that when it was drawn out on an occasion 
when there was a great demand, people complained that 
it tasted flat. That was the object of the circulating 
reservoir at Sundridge Park. Personally he had nothing 
to do with the question of filtering water. 

The discussion was then adjourned until February 14th. 








THE TESTING ESTABLISHMENT OF THE 
TECHNICAL COLLEGE OF BERLIN. 


AN account of the work of the Kénigliche Materialprii- 
fungsamt in Gross Lichterfelde West, near Berlin, for the 
year 1907 has recently been published. A matter of some 
interest is a report on the behaviour of the hydraulic measur- 
ing boxes * used by Geheimrat Martens for the indication of 
the load on the testing machines. It may be remembered 
chat opinion was not long ago very much divided as to the 
efficiency and durability of these boxes; but now that they 
have been in use for a considerable time in twenty different 
machines, and in each of these the stresses due to about two 
millions of loadings and unloadings (often from 20 to 35 
changes in a minute) have been satisfactorily withstood, the 
system may be considered to have fairly justificd itself. The 
measuring boxes have been largely used for time tests on 
metals. In the course of these the observation has repeatedly 
been made that material strained beyond its yield point did 
not show signs of this till hundreds of loadings and unload- 
ings had taken place. Whether this behaviour is the result 
of a special composition of the mild steel in question, or to 
general causes, is still uncertain. 





* [These “measuring boxes” are cylindrical cases containing liquid and 
closed by a diaphragm, the distortion of whjch under pressure indicates the 
load. Ep. THE E.] ; 
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Amongst other work of the Institute, testing machines 
have been checked for fifteen different works, some of them 
in loco and others on the premises of the Priifungsamt 
itself. Attention is called to the circumstance that all test- 
ing machines require periodical correction in this way at 
intervals varying in length with the work done by them. In 
one of these check tests made at the Borsig Works in the 
presence of a representative of Lloyd's Register the methods 
of the Priifungsamt had an opportunity of showing their 
excellence, and the ‘‘ measuring box’’ was recognised as 
worthy to take its place beside the ordinary balance. 

Tests of some interest were made on the friction of metals 
under different conditions on each other. That the friction 
of metal rings of different materials is greater in a state of 
rest than in that of motion was confirmed; but the differ- 
ence was not very great. In the case of polished surfaces 
the friction was in general greater with oil lubrication than 
when the surfaces were dry or wetted with water. The 
smallest friction coefficients (.11 to .13) were obtained with 
bronze on bronze and bronze on mild steel, and the largest 
(.21 to .27) with cast iron on cast steel or cast steel and mild 
steel on cast iron. 

For unpolished surfaces, the friction was, in the case of 
unlubricated parts, greater when these were in motion than 
when they were at rest ; when oil lubrication was resorted to 
the contrary was the case. The effect of the oil was less 
when the parts were at rest than when they were in motion. 
In the latter case it was very considerable. 

‘For the determination of the yield point in metals a 
thermo-electric method, the details of which will be given 
later, has been worked out by Herr E. Rasch, a member of 
the staff of the Priifungsamt. 

An investigation is in progress into the influence exercised 
by chrome on ferro-nickel alloys, publication of which may 
also be expected at a later date. 

Investigations are being made at the instance of the 
Minister of Agriculture, Domains, and Forests as to the 
influence of place of growth of fir trees, and as to that of 
damage done to them by game, on the strength qualities of 
their timber. Some experiments have been made on the 
influence of the impregnation of timber with sugar by the 
Powell process, and of these also an early publication of 
the results may be looked for. 

A series of experiments were made on electrically-welded 
chains of Siemens-Martin steel. In the course of twenty-one 
tests made on Siemens-Martin steel chains of yin. to 33in, in 
diameter, the welds of which were not discernible, only two 
cases of fracture at the weld occurred, and in these the 
breaking stress was up to the average. In the case of fifteen 
tests on chains of sin. to 49in. with the weld at the point of 
contact of the links and the links here increased in thickness, 
seven samples broke at and eight away from the weld. 

With regard to leather, the Priifungsamt has, on request, 
undertaken to draw up a set of conditions for the supply of 
this material. The wishes of producers and consumers have, 
to a great extent, been ascertained in answer to circular 
inquiries, and with a view to the establishment of acceptavle 
standards further efforts will be made to obtain the views and 
wants of the trade. The Amt was appealed to in regard to 
alterations undergone by hexagonal iron rods during a process 
of drawing and annealing applied to them in order to produce 
a smooth surface. It was found that after fulfilling the nor- 
mal tests, viz., 34 to 36 kilos. per sq. cm. with 15 per cent. 
elongation, the rods, which were thereupon stretched by 1 mm. 
in length and annealed, on a repetition of the tests showed 
tensile strengths of 46.9 kilos. and 48 kilos. per square centi- 
metre with elongations of 6 per cent., and 7.6 kilos, per 
square centimetre respectively. It appeared that the anneal- 
ing of the specimens had mitigated the effects of the cold- 
drawing, but not removed them. Experiments made with 
thick sheets of rubber exposed toair of a temperature of 125 deg. 
Cent. showed that this material suffers a considerable loss of 
strength ; when the sheets were exposed to steam of 150 deg. 
Cent. the loss was very much greater. Many questions were 
received and “answered with regard tc different kinds of 
cement, as also with regard to other building materials, and 
particularly to reinforced concrete in various forms. 

At the suggestion of the Priifungsamt the papermakers 
have begun to manufacture bags for the reception of cement, 
which are to replace the present dearer bags made of jute. 
In view of the high price of this latter material, trials will 
also be made with paper bags for sugar, manure, and 
potash. Trials on means for the preservation of old writings 
are in progress, which, however, will not be concluded for 
for one or two years. 

A very important investigation is being made as to the 
durability of the paper of the books and newspapers in 
libraries. The results hitherto obtained have proved very 
unsatisfactory. Of the 101 books and 334 journals experi- 
mented upon, the paper was in very few instances of even 
passable quality. The appointment of a committee of repre- 
sentatives of the different interests earnestly to consider the 
matter is being urgently demanded. 

Very many inquiries still come in for examination of 
material in cases of fracture of parts of machinery, &c., both 
from Government departments and from private firms in 
Germany and abroad. Attention is drawn to the increased 
tendency of certain metals to rust when placed in contact 
with each other under water. The rusting of iron in contact 
with copper was increased by 25 per cent. when these were 
immersed in water from the Charlottenburg mains, and by 
47 per cent. when they were immersed in sea water. Under 
like conditions as regards water, iron in contact with nickel 
rusted from 14 to 19 per cent. more than when dry. Contact 
with cast iron had the opposite effect on the wrought iron, 
which was to a great extent protected thereby. The rusting 
was considerable in case of contact with brass, and still more 
so in that with bronze. A piece of galvanised iron wire, 
weighing 10 grammes, brought into contact with bronze had, 
after thirty days’ immersion in sea water, lost 0.4 gramme 
in weight, while 10 grammes of the same wire not in contact 
with this material, but otherwise subject to the same 
conditions, lost only 0.02 gramme in weight. 

Comparisons made between sheets of zinc and copper for 
roofing purposes, exposed to an atmosphere loaded with 
sulphuric acid and steam, showed that the loss in weight of 
the zinc was eleven times as great as that of thecopper. The 
chemical and the oil-testing departments were well employed, 
the former with 833 and the latter with 773 investigations of 
a more or less searching nature. 








ELECTRIFICATION OF THE SPIEZ-FRUTIGEN 
RAILWAY. 


IN view of the electrification of the South London Railway 
on the single-phase system, it is interesting to learn that the 
Berner Alpenbahn-Gesellschaft has also decided on the elec- 
trification of its full-gauge line Spiez-Frutigen, and has 
ordered three motor coaches, one locomotive, and the over- 
head equipment from ‘‘ Elektrische Bahnen, Zurich,’’ which 
is the Swiss agency for the Maschinenfabrik Oerlikon and 
Siemens-Schuckertwerke for full-gauge electric railways in 
Switzerland. 

The system will be the same as adopted by the Oerlikon 
Company for the Seebach-Wettingen line, and is also similar 
to that to be used for the Wiesental Railway, an order for 
the electrical equipment of which has recently been placed 
by the State Railways of Baden. 

The Spiez-Frutigen line will be worked by single-phase 
current with a frequency of 15 cycles per second, and a line 
voltage of 15,000 volts. Current will be supplied by the 
Vereinigten Kander and Hagneckwerke A.G., and forthis pur- 
pose two additional generating sets of 3200 horse-power each 
will be laid down in the power station at Spiez. Each set 
will consist of a turbine direct-coupled to a single-phase 
generator, which will generate current ata pressure of 
16,000 volts. 

The trolley wire will be supported by a catenary in the 
centre of the track at a height of approximately 21ft. above 
the rails, and the current will be conveyed to the motor 
coaches and locomotives by means of bow collectors. 

The motor coaches will be provided with two bogies. They 
will be about 65ft. long, and provide seating capacity for 
sixty-four passengers—third class, 

The maximum gradient on the Spiez-Frutigen line is 
1.55 per cent , but the maximum gradient on the Loetschberg 
Railway, which forms the continuation of the former line, 
ranges up to 2.7 per cent. The motor coaches will therefore 
be so designed that they can accommodate four single-phase 
motors of an aggregate output of 880 horse-power. As long, 
however, as electric operation is confined to the Spiez- 
Frutigen section only two motors will be provided. The 
weight of the fully-equipped motor coach will be 55 tons, and 
the capacity of the motors is sufficient to haul a train of a 
total weight of 160 tons up a gradient of 2.7 per cent. at a 
speed of 28 miles per hour, or a train weighing 240 tons up a 
gradient of 1.5 per cent. at the same speed. 

The locomotive will have a total motor capacity of 2000 
horse-power, and will be capable of hauling trains of 310 and 
500 tons up the gradients of 2.7 and 1.55 per cent. respec- 
tively at a speed of 25 miles per hour. 

Each of the two bogies is provided with a 1000 horse-power 
single-phase motor, which drives the three axles by means of 
gearing and coupling-rods. These motors, it is claimed, will 
be the largest single-phase commutator motors yet built. 
The whole weight of the locomotive—approximately 86 tons 
—will be utilised for adhesion. The motor coaches and loco- 
motive will be equipped with transformers for reducing the line 
voltage of 15,000 volts to the variwble voltage required for the 
motors when running at different speeds. The maximum 
speed for the motor coaches and the locomotives has been 
fixed at 434 miles per hour. The former are intended for 
regular service on the Spiez-Frutigen scction, while the 
locomotives are primarily intended for exp> ‘mental purposes 
in view of the adaptation of electric traction o:: the main line 
later on. 

The work in connection with the electrification is being 
directed by the consulting engineer, Herr Thormann, in Bern. 








LARGE SEWAGE DISPOSAL SCHEME. 


ON Wednesday, January 13th, an important sewerage 
scheme was opened in Monmouthshire. The first instalment 
of the scheme was authorised by an Act of Parliament 
obtained in 1903, which incorporated a joint board consisting 
of representatives of the Urban District Councils of Abercarn, 
Abertillery, Ebbw Vale, Nantyglo, Blaina and Risca. The 
Act authorised the construction of a main sewer baving 
an outfall into the Bristol Channel at low-water mark about 
two miles west of the mouth of the Usk, and following the 
valley of the Ebbw to Aberbeeg, and there dividing into two 
branches up the valleys of the Ebbw Fach and Ebbw Fawr. 
In 1906 the Board obtained another Act of Parliament which 
made the urban district of Mynyddislwyn a constituent 
authority of the Board and authorised the construction of a 
branch main sewer up the lower portion of the Sirhowy 
Valley. In 1907 a third Act was obtained which brought in 
the urban districts of Bedwellty and Tredegar, and authorised 
an extension of the Sirhowy Valley sewer, Under the Act of 
1903 the rural district of St. Mellons obtained the right to 
drain the portion of their district situated in the Ebbw 
Valley into the works of the Board, upon payment of a fixed 
rate. 

The works authorised by the Act of 1903 are complete, 
having been commenced in September, 1905, and those 
authorised by the Acts of 1906 and 1907 are under construc- 
tion, a substantial portion having been already done. When 
complete the works will provide for the main sewerage of the 
whole of the watershed of the river Ebbw, and in this respect 
the scheme is one of the most comprehensive of its kind in 
the United Kingdom. The area served contained in 1901 a 
population of upwards of 100,000, and thisis rapidly increasing. 
The works authorised by the first Act were let in one contract 
to Mr. Thomas Taylor, of Pontypridd, while the works 
authorised by the Acts of 1906 and 1907 have been let 
together to Messrs. W. Underwood and Brothers, of Dukin- 
field. The method of disposal of the sewage is by discharge 
into the sea for a limited period on each tide. Iu the Act of 
1903, the period allowed for the discharge extended from high 
water to half ebb, but that period was extended by the Act of 
1906, and the Board have now powers to discharge within a 
period commencing 1% hours before high water and termina- 
ting at half ebb. 

The storage capacity necessary for retaining the sewage 
during the hours when discharge is prohibited has been 
obtained by constructing under and alongside the main road 
from Cardiff to Newport a reservoir sewer 11ft. in diameter, 
constructed entirely of concrete.. The sewage is discharged 
from the reservoir sewer by means of a 3ft. 6in. cast iron pipe 
about 3 miles long. The total length of sewers authorised 
under the three Acts is a little over 50 miles. The larger 
sewers, other than the reservoir sewer, are constructed of 











brickwork in cement and concrete. The smaller sewers are 





of stoneware pipes surrounded with concrete, but consider. 
able lengths have been constructed in steel and cast iron, 
owing to the necessity of laying the sewers in the beds of the 
rivers on account of the narrowness of the valleys and the 
difficulty of construction in any other position without undue 


interference with collieries and manufacturing works. The 
bulk of the cement has been supplied by the South Wales 
Cement Company, Penarth, and the greater part of the bricks 
have been supplied by the Cattybrook Brick Company. The 
steel pipes were supplied by Thomas Piggott and Co., Ltd., 
and by Stewart and Lloyds, Ltd., the latter supplying 
Mephan-Ferguson lock bar pipes. ‘The total amount author- 
ised to be borrowed by the three Acts of Parliament, exclusive 
of the cost of obtaining the Acts, is £329,530. The number 
of members representing each constituent authority varies 
the total number of members of the Board being 29. The 
engineers for the scheme are Messrs. Baldwin Latham and 
George Chatterton, MM. Inst.C.E.; of Westminster. The 
resident engineer is Mr. J. F. Jupp, Assoc. M. Inst. C.}. 
The opening ceremony was performed by Alderman P. Wilson 
Raffon, J.P., Chairman of the Board, and Vice-chairman of 
the Monmouthshire County Council. 








THE IMPERIAL EXHIBITION. 


IT is already well known that the organisers of the Franco- 
British Exhibition, which was held last year at the White 
City, Shepherd’s Bush, W., have arranged to hold an Im- 
perial International Exhibition during the coming summer 
months. Instead of being limited to the exhibition of the 
products of only two countries, the Imperial Exhibition 
will embrace colonial and foreign countries, so that 
the commercial field will be largely extended. The 
success of the mechanical and civil engineering section 
cannot, we fear, be taken as a foregone conclusion. 
In the first place, what is essentially a pleasure rendezvous 
rarely, if ever, lends itself to the seriousness of commercialism. 
Then again, it will be difficult to get a truly representative 
display of the engineering products of all the different coun- 
tries. From information we have just received from the 
manager of the engineering section, we gather that a special 
effort will be made to assemble a good display of producer 
gas plants and applications thereof to industrial heating fur- 
naces and gas engines. Other exhibits will include oil and 
petrol engines, motor-driven vehicles and boats; steam 
boilers, engines, and turbines; steam power accessories ; 
machine tools; working exhibits of labour-saving and process 
machinery, of as many kinds as possible; lighting apparatus ; 
contractors’ plant and appliances; concrete-making and 
handling machinery; concrete systems and methods of con 
struction; various utilisations of cement and other materials. 
It will thus be seen that it is intended to irclude nearly all 
branches of engineering. In the transportation section there 
is to be shown both railway and tramway plants, permanent 
way, rolling stock, signalling, statistics, and special maps and 
works relating to railways. Naval architecture is also to be 
represented. 

We believe that it is the intention of the management of 
this section to arrange a series of trials of suction gas plants 
on similar lines to the trials held at Derby in 1906. It is 
also stated that tests might be carried out in other directions 
also, but no hint is given as to their nature. Another section 
which will be of interest to many engineers is that devoted to 
mining and metallurgy. Here, we are told, will be shown 
the working of mines and quarries; plant processes and pro- 
ducts of steel and ironworks ; metal working ; samples of coal 
and metallic ores of various kinds. Aéronautics is also to be 
represented, and should prove attractive if only modern 
aéroplanes and dirigible balloons, &c., are shown. 








THE LAUNCH OF THE BRAZILIAN SCOUT 
BAHIA. 


IN the presence of a large company of invited guests the 
scout Bahia, which Sir W. G. Armstrong, Whitworth, and 
Co., Limited, have on hand for the Brazilian Government, 
was successfully launched from the Elswick shipyard on 
Wednesday afternoon, the 20th inst. The naming ceremony 
was performed by Madame Altino Correia, on behalf of 
Madame Dr. Araugo Pinho. In the absence, owing to ill 
health, of Sir Andrew Noble, the luncheon following was 
presided over by Mr. J. M. Faulkner, who mentioned that 
the scout Bahia constituted a unit in the scheme of 
reorganisation of the Brazilian navy. She was designed by 
Mr. J. R. Perrett, the chief naval architect at Elswick, to 
meet certain specified requirements of the Brazilian naval 
service, Two such vessels were included in the Brazilian 
programme, the second of which they hoped would be 
launched early in March. The remainder of the programme 
comprised battleships and torpedo boat destroyers, The 
Bahia might be regarded as a development of the scout type 
represented in the British Navy by H.M. ships Adventure 
and Attentive, which were also designed and built at 
Elswick three years ago. They had proved on trial to be the 
fastest of their class, of which there were eight. The Adven- 
ture attained a speed of 25.4, and the Attentive 25.88 knots. 
The Bahia was not unlike the scouts of the British Navy, 
but was slightly larger and heavier than the Adventure and 
Attentive, and it was hoped to attain a speed of 264 knots. 
She would be propelled by machinery of the Parsons tur- 
bine type. The Bahia, continued Mr. Faulkner, would 
carry an exceptionally powerful armament for a vessel of her 
type—ten 4.7in. guns, six 3 pounder guns, and two torpedo 
tubes. The vessel had been constructed under the super- 
vision of a commission presided over by His Excellency Rear- 
Admiral Duarte Huet de Bacellar, who had been assisted by 
a number of distinguished officers of the Brazilian marine, 
to all of whom the builders desired to express their cordial 
appreciation for the valuable advice and assistance they had 
rendered, The name “ Bahia,’’ which that vessel bore, had 
always been a distinguished name in Brazilian history. It 
was the coast of Bahia that the intrepid Portuguese 
discoverer, Pedro Cabral, first sighted in 1500 ; and when the 
King of Portugal, Don Joao, left Lisbon, and was flying 
from Napoleon, it was in the Portuguese colony of Brazil 
that he took refuge, and it was at Bahia that he landed. In 
modern days Bahia was known as one of the richest and 
most famous States of the Republic of Brazil, and was 








celebrated all the world over for its splendid coffee, 
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DR. FRANCIS ELGAR. 


Or the many men who have done so much in the last 
half century for the advancement of naval architecture, 
few have achieved more than Dr. Elgar, and few have so 
deservedly earned the confidence which the Government 
placed in him. He was a man of strong personality, and 
his friends, both in and out of the profession in which he 
attained eminence, will have heard with deep regret of 
his death at Monte Carlo on the 17th inst. 

It can truly be said that practically the whole of Dr. 
Elgar’s life was devoted to marine engineering. He was 
born in 1845 at Portsmouth in a family which had for many 
years been connected with the Royal Dockyard. His early 
knowledge of engineering was gleaned in that establish- 
ment, and in November, 1864, he was selected as one of 
the eight shipbuilding students whom the Admiralty 
appointed to the Royal School of Naval Architecture and 
Marine Engineering when it was opened. There he spent 
three years, and no stronger proof of his ability and zeal 
are needed than the fact that he was immediately 
selected by Sir Edward Reed as one of the inspectors of 
the famous but ill-fated turret ship Captain, then being 
built at Birkenhead. Whilst at the college he won much 
distinction, and when he left in 1867 he was made a 
Fellow. Subsequently he joined the construction staff 
at, Portmouth Dockyard. Here he made rapid progress, 
and in 1871 left to assume the responsible post of chief 
professional assistant to Sir Edward 
Reed, who had retired from the office 
of Director of Naval Construction in 
the previous year. 

In 1874 he was made_ general 
manager of Earle’s Shipbuilding and 
lingineering Company at Hull. In 
1880 he visited the principal arsenals 
and workshops of China. 

In the subsequent years, before he 
was again recalled to the Admiralty, 
Dr. Elgar designed warships for Japan, 
Germany, Brazil, and other Powers, in 
addition to vessels for the mercantile 


marine. For eight years he served as 
Sir Edward Reed's chief assist- 
ant, and he was then appointed 


Adviser upon Naval Construction to 
the Government of Japan. On his 
return to this country in 1881 he 
practised as a consulting naval archi- 
tect in London, and much of his best 
work was done during this period of 
his life. Probably his most important 
work was his investigation into the 
stability of the various types of mer- 
chant ships, and no doubt it was 
because of his knowledge on this 
subject that he was elected a member 
of the Load-line Committee, whose 
findings had considerable influence on 
the subsequent design of such vessels. 

In the summer of 1882, after the 
appalling disaster which befel the 
steamer Daphne, and the hundreds of 
workmen on board, while the ship 
was being launched on the Clyde, Mr. 
Elgar’s scientific training and special 
knowledge of the stability of ships were 
requisitioned by Messrs. Alex. Stephen 
and Son, the builders, and by Messrs. 
Alex. Laird and Co., the owners of the 
unfortunate vessel, for an investigation 
as to the causes of the catastrophe. 
The results of his careful study and 
experiments were given with fulness 
and clearness before the Court of 
Inquiry, instituted by the Government, 
and held in Glasgow, under the 
presidency of Sir E. J. Reed. In the 
winter of the year following, Mr. 
Elgar's services and experiences were 
similarly called for in connection 
with the question of the stability 
of the s.s. Austral after her recovery 
from the waters of the Bay of 
Sydney, where, it will be remembered, she capsized 
and sunk while being loaded with coal. He conducted 
inclining experiments with the vessel after her return to 
Glasgow, and made elaborate calculations as to the 
vessel’s characteristics, and her condition at the time 
of the disaster, with regard to stability, the results of 
which were given in the official inquiry into the cause of 
the disaster, held in London in September and October 
of the same year. The Board of Trade representatives, 
after examining Mr. Elgar’s notes, accepted them, and 
did not call any other witnesses on behalf of their depart- 
ment. In 1883 the “ John Elder” Chair of Naval Archi- 
tecture and Marine Engineering was founded in the 
University of Glasgow, and Mr. Elgar was offered and 
accepted the first professorship, a position for which he 
was eminently suitable, for his theory was as sound as his 
practical knowledge. 

He was not, however, destined to stay long at Glas- 
gow, for three years later the Admiralty appointed him 
Director of Dockyards, and he was entrusted with the 
complete reorganisation of the various depéts under his 
charge. The amount of work which this involved was 
enormous, and it is to his credit that he carried his scheme 
through with complete success. 
1886 to 1891. 
connection with the Government and joined the Fair- 
field Shipbuilding and Engineering Company, of Glasgow, 
as director and naval architect. For fifteen years he 
was associated with this company, and many of our 
largest ocean liners were constructed under his super- 
vision. At the time he joined the staff, the Lucania 


This occupied him from | 
In the latter year he finally severed his | 


and Campania were being built for the Cunard Company, 


and Dr. Elgar was responsible for much of the work done | 
Tariff Commission. Although he prepared many papers, 
' he only wrote one book, and this was published in 1873. 


in connection with both those ships. The prosperity of 
the Fairfield Company increased ander Dr. Elgar’s able 
guidance, and it is quite unnecessary for us to remind 
our readers of the many magnificent battleships and 
liners which have been built there in recent years. In 
everything connected with marine work Dr. Elgar was 
progressive, and it was therefore only natural that he 


should be one of the first naval architects to give turbine | 
| John Howard Colls, of London, who survives him. 
| sonally he was a man of charming character. 


machinery a thorough trial. 

In 1906 Dr. Elgar retired with a view to enjoying a 
well-earned rest. However, this was not to be, for shortly 
afterwards he was asked to accept the chairmanship of 
Cammell, Laird and Co., which had close relations 


with the Fairfield Company. Sacrificing his personal | 


desire for leisure, he once again returned to active life, 
and assumed the chairmanship of both companies. When 


he accepted the chairmanship of Cammell, Laird he 
made a most favourable impression on the shareholders | 


at the annual meeting of the company following his 
appointment, and the utmost confidence was reposed in 
his management of the great undertaking, in which he 
has taken a very close and continuous interest. 

Dr. Elgar took a prominent part in securing good 
representations of British ships and marine engines at 
international exhibitions. He was a member of the 
British Executive Committee and vice-president of the 
International Jury for the marine section at Paris in 
1889. He was a Royal Commissioner for the British 


DR. FRANCIS ELGAR 


section at Chicago in 1890, and vice-president for the 
jury for transportation, which included shipping, and he 
was president of the International Jury for the mari- 
time section of Antwerp in 1894. For his services at 
Paris in 1889 he obtained the decoration of Chevalier of 
the Legion of Honour. 
Dr. Elgar belonged to numerous scientific institutions and 
learned societies, at home and abroad, and had received 
| many honours. Many years ago Glasgow University con- 
ferred upon him the honorary degree of LL.D. Hewas also 
a Fellow of the Royal Societies of London and Edinburgh, 
and was on the Council of the Institution of Civil Engi- 
neers, and of the Institute of Metals. He had along con- 
| nection with the Institution of Naval Architects, and since 
1902 had been honorary treasurer. So long ago as 1883 
| he was elected a member of the Council, and had been a 
| Vice-president of the Institution since 1888. He was a 
| familiar figure at the annual meetings, and frequently 
joined in the discussions on those papers which interested 
| him. He also contributed some valuable papers, one of 
| the most important being on the use of stability 
| calculations in regulating the loading of steamers. 
| Other papers which he read were “ Notes on Losses at Sea ; ” 
“Some Considerations relating to the Strength of Bulk- 
heads;” “Fast Ocean Steamships;” “Cost of War- 
| ships; ” “ Classification and Relative Power of Warships ;” 
| and “ Distribution of Pressure over the Bottom of a Ship 
| in Dry Dock and over the Dock Blocks.” He was one of 
| the official representatives of the Institution of Naval 


the proceedings of many of the other learned 
societies. In 1904 he was appointed a member of the 


It was called the “ Ships of the Royal Navy,” and at the 
date of its publication was extremely well received. At 
one time he was sub-editor of the quarterly magazine 
Naval Science, which was published for some years under 


| the editorship of Sir Edward Reed. 


In 1889 Dr. Elgar married Ethel, the daughter of Mr. 
Per- 
He was of 
a most generous disposition, and was ever ready to lend 
a helping hand to those who needed it. His kindness 


| was particularly emphasised with regard to the younger 


members of his profession, whom he was always willing 
to help. He was very well known by a great many people 
and universally liked, and his loss will be felt by a large 
circle. He was, too, exceptionally modest, and the very 
last to assert his claims to the fine reputation which was 
his by right. 





JAMES BRAND. 
THE death occurred at Bournemouth on 15th inst. of 
James Brand, senior partner of the firm of Charles Brand and 
Son, railway contractors, Glasgow. Mr. Brand, who had 


| reached his seventy-seventh year, had lately been in poor 





health, and had gone to Bournemouth hoping for recovery. 
A native of Montrose, Mr. Brand was educated at the local 
Academy, afterwards serving an apprenticeship as a civil 
engineer, and at the end of his training 
he joined his father, Charles Brand, then 
a successful contractor. He was for some 
time chief assistant, and then assumed 
as a partner in what became one of the 
most important contracting firms in 
Scotland. One of the earlier contracts 
of the firm was the construction of the 
Huntly and Rothiemay section of the 
Great North of Scotland Railway. 


TRACKLESS TROLLEY CARS |. 
MOTOR OMNIBUSES. 


Tux Corporations of Manchester and 
Liverpool are each confronted with the 
same difficulty simultaneously, namely, 
how best to provide transit facilities 
for the suburban residents outside the 
economic limits of the municipal 
tramway undertakings. During the 
past few days it has been proposed in 
both cities to utilise a means of transit 
which is as yet untried in this country, 
and with which not very much has 
been attempted elsewhere. We allude 
to the trackless trolley car, which, to 
use an Irishism, is an overhead 
tramway system sans rails. A full 

“description of the system as employed 
in several French and German towns 
appeared in THe ENGINEER of Sep- 
tember 1st and 8th, 1905. In large 
systems of tramways, such as those 
alluded to, the persons responsible for 
their successful operation, when con- 
fronted with extension problems, have 
to ask themselves whether the finan- 
cial stability of the entire system will 
be jeopardised thereby. If so, what 
means can be provided to feed the 
existing systems, and, as in Manches- 
ter’s case, fulfil the obligations to 
local authorities to lay tramways in 
certain districts. The Manchester 
Corporation already possesses parlia- 
mentary powers for the operation of 
omnibuses, and now desires to obtain 
similar powers to run trackless trolley 
cars. It is urged by the officials that, 
whereas the permanent way of a 
double-track tramway will cost the 
ratepayers £14,000 per mile, an equip- 
ment for the trackless trolley car will 
only cost from £1000 to £1500 per 
mile. In Liverpool the proposal to adopt the new system 
was defeated in the City Council last week. This week, 
at a meeting of townspeople called to consider the pro- 

posals in the Manchester Corporation Bill of 1909, which 
embodies the operation of trackless trolley cars, has 
resulted in the defeat of the proposal. 

In view of our present scanty knowledge of the opera- 
tion and cost of the proposed system, it would seem that 
the opposition is justified. A service of well-constructed 
light motor omnibuses offers all the advantages of the 
trackless trolley without several corresponding disadvan- 
tages. There will be no expenditure on overhead construc- 
tion which might ultimately have to be removed; the 
service would be more elastic; it would not be tied to a 
fixed route; it would be quite as expeditious ; while the 
effect on the road surfaces would be much about the 
same. 








Two Blue-books of evidence taken before the Depart- 


| mental Committee on the Truck Acts have been published. 


| Architects on the main committee of the Engineering | 


' Standards Committee. 


He also contributed papers to 


Amongst the witnesses was Sir Frederick Harrison general 
manager of the London and North-Western Railway—who said 
that he thought it highly essential for the safety of the public, 
and an efficient service by railways, that those in authority should 
be able to maintain discipline in the way that they thought best, 
and not subject to control as, perhaps, other employments were. 
Looking at the Truck Act, and the variations that had been made 
in it with regard to the matter of punishment, the supervision 
between the employers and the employed, he thought that if 
Parliament were to legislate in that direction with regard to 
railway employment it would be a very disastrous matter for the 
safety of the public and the efficiency of the railway service, 
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Fig. 1—-TUNNEL HEADING, WITH DRILL IN POSITION 


TORONTO WATERWORKS TUNNEL. 





Asovt the middle of July last the completion 
of the excavation of the new tunnel for conducting 
the water supply of Toronto from Lake Ontario 
under Toronto Bay ‘to the mainland, after three years’ 
labour, was heralded by the whistles of the con- 


and a-half wide, having a narrow navigation channel at 
either end connecting with the lake. The main pumping 


station is situated in the city near the waterfront, directly 
opposite the farthest projecting point of the island. The 
intake is situated 2600ft. in the lake beyond the outer 
island shore, where the water is 75ft. deep, the opening 
being 25ft. above the lake bottom. 


Between these two 
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Fig. 3—PART OF TORONTO, 


tractors’ plant and fleet, and quickly taken up by the 
vessels in the harbour. 

For thirty-six years Toronto has been struggling with 
the question of its water supply. Several projects have 
been proposed and carefully studied. The opinions of 
the best waterworks engineers have been in favour of 










































IWS) Zp. 
po Prarie a 

a LZ-Z 

ME 

4 E 

2 ‘Course$: Brick 

3 

4 vr) 
iS eG 
S i 
ig 

mY 

Tx = 

ie 

noe 54 

ey: 

eae Y 

= Oy Oo, \\ 

PS Sane ape reer MR AT RDS) 
oy ae Tone Hes Ga 

Swe SiS NII 
ESQ Vines 


Fig. 4-SECTION OF TUNNEL 


taking the supply from Lake Ontario. Referring to the | 
map of the city, it will be observed that the Toronto | 
water front, for a distance of about four miles, is protected | 
by a small island of irregular shape and width, projecting | 
nearly two miles into the lake. Between the island and | 
the mainland lies the harbour, two miles long and a mile | 


Swaiw Sc 
SHOWING LINE OF TUNNEL 
points the connections have been made with wood, cast 


iron, and steel pipes, varying from 3ft. to 6ft. diameter. 
At present the water is conveyed to the pump-house 


| through 5165ft. of 6ft. steel conduit, then 3560ft. of 


Hanlans Point 





Fig. 2-CONCRETE AND BIRCH LINING OF TUNNEL 


The water from the lake flows by gravity from the inlet 
to this basin. From the basin the water is drawn to the 
main well in the city from which the main pumps receive 
their supply. The level being lowered in the city well, 
, the water flows from the settling basin by the difference 
in level. The cost of the whole waterwork system to 
| date is about 4,000,000 dols. The population to be 
supplied is a little over 300,000 persons, Still further to 
supplement the improvements which are the subject of 
| this article, the city,in June last voted to spend three- 
| quarters of a million dols. for the construction of 
| concrete filter beds to take the place of the existing 
| settling basin. 
| _ In 1892 the waterworks departinent of the city came 
directly under the control of the city engineer's depart- 
,inent, the city engineer being also chief engineer and 
| manager of the Toronto waterworks. Serious diftic- 
culties had arisen by the conduits floating to the 
surface of the harbour. The danger from contamina- 
tion of the water supply by the harbour water 
led Mr. E. H. Keating, M. Can. Soc. C.E., then city 
engineer, to report that the safest method of delivering 
the water supply was through a 6ft. pipe from the lake 
across the island to a point in shallow water on the 
harbour side of the island, where a shaft would be sunk 
to a tunnel running toa second shaft at the main pumping 
station. Mr. James Mansergh, M. Inst. C.E., reporting 
in favour of Mr. Keating’s proposal, the 6ft. pipe contract 
was let in 1896 for the part from the intake to the shore 
crib, and was completed in 1898. In 1904 the city let the 
contract for the 6ft. steel pipe from the shore crib to the 
island shaft, and also for the construction of the tunnel 
and shafts. The pipe was completed in 1905. 

The island shaft is situated in about 4ft. of water—see 
Fig. 5. Below this is about 60ft. of sand and gravel 
overlying a shaley limestone. The steel cylinder used 
in sinking this shaft is jin. thick and 12ft. 4in. inside 
diameter. It is made up of 9ft. sections bolted together 
| with inside flanges. The total length is about 73ft. 6in., 
| giving an ample seal in the rock. Below the bottom of 
| the steel a cylindrical excavation was carried down in the 
| rock to 5ft. below the tunnel invert, the diameter of the 
excavation being practically the same as the diameter of 
| the steel lining. The top of the lining is formed to receive 
two 6ft. conduits entering on two sides at an angle of 
90 deg. with each other. The first of these conduits, as 
above stated, is already constructed, and the second will 
be added when required. The whole shell is lined with 
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Fig. 5—PLAN AND LONGITUDINAL 


5ft. steel conduit, joining to two others, a 3ft. cast 
iron pipe and a 4ft. steel pipe, each 4400ft. long, ending 
at the main station pumping well. A small settling basin 
is situated at 25u0ft. from the outer shore of the island. 


SECTION OF TUNNEL 


14in. of concrete, making a finished shaft 10ft. diameter. 
The top of the shaft is protected with a crib work, 40ft. by 
40ft., 15ft. high, surrounding the shell, The crib is set 
on a pile foundation, and is surmounted with 9ft. of con- 
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crete, 20ft. 6in, square on the top.! ‘Each conduit has a 
valve near the shaft, for the operation of which a void is 
formed in the concrete top. 

Considerable difficulty was experienced in sinking the 
island shaft. After sinking about 55ft. by the use of 
water jets, and removing the sand from the interior with 
grabs, the cylinder became fast and resisted every effort 
to sink it further. An attempt was made to blast the 
tough stratum on which it rested, with the result that the 
lower sections were damaged and had to be removed. A 
cofferdam 100ft. syuare, with 10ft. walls, had been con- 
structed around the shaft prior to starting the 
cylinder. In order to remove the damaged cylinder an 
interlocking steel piling dam was driven within 
the first cofferdam at 44ft. square, using piles 
35ft. long. By this means the top sections of 
the cylinder were removed. Then a second steel 
piling dam of 45ft. piles was driven within the former in 
a circle 20ft. in diameter. This enabled the remainder of 
the cylinder to be removed, although great difficulties 
were encountered. To add to this misfortune, as work 
on resinking the shaft was about to be resumed, a violent 





storm broke out which caused all the dams to collapse, | 
filling the shaft with the débris of a steel piling. On| 


repairing the outer dam and again unwatering the work, 
it was found that the steel piling was so badly distorted 
that it could not be withdrawn, and had to be cut apart 
with chisels. After this had been accomplished a second 
attempt was made to sink the ovina, which this 
time was made materially heavier by having the 14in. con- 
crete lining placed in the bottom ring before starting. 
The second attempt proved successful. The cylinder was 
sealed into the rock, and the shaft work progressed down- 
wards, leaving the steel on a small projection, which was 
later removed and replaced by euile pinning from the 
concrete lining of the rock shaft when it had reached 
within 5ft. of the steel. 
vithout any settlement of the cylinder.’ Meanwhile 
about 50ft. of the tunnel heading had been driven below 
for the accommodation of an automatic tunneling 
machine, After a trial the machine was abandoned, and 


is placed about 5ft. centres and fully lagged, being 
removed as the brick arch is putin. For 3ft. above the 
springing line the haunches of the arch ring are backed 
up with broken rock in 4:1 mortar. Above this the 
overbreak is dry packed with broken rock. Very little 
water has been encountered in the tunnel. Where undue 
dampness has shown itself weepers were laid in the con- 
crete and plugged after it had hardened. The invert is 
the last part of the work to be done. Fig. 2 shows the 
interior under construction. 

Owing to the confined space in the tunnel one service 
track only could be employed, over which small cars were 
hauled by a pony to the shaft, where they were hoisted 
by a stiff-legged derrick shown in Fig. 6. The switches 
were placed at about 1000ft. apart, in which case it was 
necessary temporarily to omit the lining. 

The gangs work in shifts of eight hours each con- 
tinuously, except the day-time on Sundays. The best 
month’s run of excavation was in December, 1907, when 
a length of 645ft. was taken out. Other months 
reached nearly this figure. 

Each shaft had its own independent plant of dynamos 
and compressors, with a well-equipped machine shop. 
The contractors also operated their own tugs and scows. 

The headings driven from either end met with perfect 
accuracy. The capacity of the tunnel is 85,000,000 
gallons per twenty-four hours. The work was let by 
contract to Messrs. Haney and Miller, of Toronto, for 
about 269,000.00 dols. The engineer’s estimate was 


| over 300,000.00 dols., and bids varied up to 400,000.00 dols. 


The lining was then placed | 


Owing to the contracted section of the tunnel, and the 
necessity of having the lining following closely on the 
excavation, progress has been unavoidably slow. Taken 
by ordinary methods, however, the work has been expe- 
ditiously done, a great deal of time having been consumed 
at the outset in preparing for and testing the mechanical 
tunneler. 

The whole work is in charge of the City Engineer of 
Toronto, Mr. C. H. Rust, M.Can.Soc.C.E., who retains 
a special staff of assistants to look after it. To Mr. 
A.C. D. Blanchard and Mr. Goss, of the city staff, the 

















Fig. 6-HEAD WORKS OF THE ISLAND SHAFT 


ordinary methods of tunnel excavation were pursued. At 
the same time the top works were also progressing. The 
crib was framed in the dry and sunk with stone filling, 
after which the concrete top was built in place. Fig. 5 
shows the top of the island shaft and the general arrange- 
ment of the plant. 

The original intention of working entirely from the 
island end by machine having been abandoned, the 
city shaft was sunk in order to drive the tunnel simulta- 
neously from both ends. The site of the shaft was on 
land. A steel cofferdam was driven to the rock 15ft. 
below the surface of the ground. The shaft being almost 
entirely of rock, has only a short steel cylinder, the work 
and dimensions being similar to the island shaft. The 
cylinder top is surmounted by a steel chamber 18ft. 
square inside by 24ft. 9in. high, reaching to the surface 
of the ground. This chamber is arranged with outlets to 
the mains — 5ft. on two oppposite sides and two 4ft. 
outlets on one of the other sides, the centres being 
12ft. 6in. below ordinary water level. Surrounding the 
chamber is a valve house 24ft. by 30ft. 6in. inside, to 
protect the shaft and close the valve openings. The 
foundations of the valve house are on the rock. The 
sinking of this shaft presented no unusual difficulties. 

The tunnel soundings showed the rock surface to fall 
rapidly toward the lake. The nature of the rock led to 
the adoption of a grade in the tunnel, a rise of 19.65ft. 
taking place in 1971ft. from the island shaft. From this 
point to the city shaft the invert is level. There is a 
minimum of about 20ft. of shaley rock above the tunnel. 

The section of the tunnel is of horseshoe form—see 
Fig. 4— the net area being about that of a circle 8ft. 4in. 
diameter. The invert and sides up to the springing line 
are of 1:2:4 concrete 12in. thick. The crown is two 
rings of hard burnt brick on edge laid in 2:1 cement 
mortar. Ordinary air drills set on columns were used 
for the excavation. The air drills are shown in Fig. 1, 
in which view the nature of the rock is clearly seen. Six 
cut holes and eight side holes are made at one drilling, 
and 6ft. to 7ft. of material is pulled with each shot. The 
nature of the rock rendered it necessary to drive a bottom 
head in the roof, being pulled by one long hole and a light 
charge 50ft. behind to avoid shattering. Timber shoring 





writer wishes to express his thanks for information given 
in this article. 








THE ‘G.B.” SURFACE-CONTACT SYSTEM. 


IN our last issue we published an abstract of a paper on the 
‘*G.B.”’ surface-contact tramway system, from a tramway 
manager’s point of view, which was read before the Institu- 
tion of Electrical Engineers on Thursday, January 14th, by 
Mr. Stanley Clegg, borough electrical and tramways engineer 
at Lincoln. The meeting was well attended, and an inter- 
esting discussion followed the reading of the paper. In 
opening the discussion, Mr. F. Hird said that he was 
surprised to hear that the cost of maintenance compared so 
favourably with the overhead system. At Lincoln they had 
put down a surface-contact system which was the first of its 
kind, and there was, therefore, good reason to be astonished 
at the low maintenance costs. He thought that few people 
realised what it cost to maintain a wire suspended in mid-air 
and carrying a current at 500 volts pressure. There was a 
great tendency to underrate the cost of maintaining the over- 
head system. At Wolverhampton there was a surface-contact 
system, and the cost of its maintenance did not exceed the 
cost of the upkeep of the overhead line. The working costs 
also compared very favourably with those of the overhead 
system. Public safety was, of course, one of the most 
essential features, and it was satisfactory to learn that no 
trouble in this direction had been experienced at Lincoln. 
All the studs which had remained alive after the cars had 
passed had. been detected by the indicating device. A stud 
system was far more sightly than the overhead equipment. 
He thought that it would be a great advantage in many 
cases if this stud system could be put down in places where 
appearance was an important consideration, and to change 
over to the overhead system when the cars got’ outside the 
area of such places. He thought the ‘‘G.B.’’ system could 
be used in conjunction with the overhead equipment in the 
manner indicated. 

Mr. H. M. Sayers said that not many years ago he was 
asked by the company with which he was then working what 
he thought of the surface-contact system. After careful con- 
sideration, he replied to the effect that he thought that it had 
no commercial future before it. In places where the beauty 
of the surroundings had to be taken into consideration he 





recommended the conduit system in preference to any other. 
At the time when he expressed that opinion there was 
only one stud system in use. From what he gathered from 
Mr. Clegg’s paper, however, the ‘‘G.B.’’ system was simple, 
and both the capital expenditure and the working costs were 
low; 6.1d. for the total working costs per car mile was a 
remarkably low figure for a stud system, and showed that 
there was nothing inherently costly under the conditions at 
Lincoln. With the ‘‘G.B.’’ system there was an open con- 
duit carrying a live wire. Sparking in the conduits into 
which coal gas had found its way might give rise to an 
explosion. At Lincoln it was possible that the road was more 
porous than in, say, London, and that a great amount of gas 
did not get into the conduits. There was, however, always 
the risk. At Lincoln they had put down a Roots blower for 
ventilating the conduit, and the scheme appeared to work 
satisfactorily, but it should be remembered that at Lincoln 
the route was short, and it might be found much more diffi- 
cult effectively to ventilate a much larger system. He 
thought it would be advisable either to abandon the open 
conduit or to sectionalise it. It seemed to him that the new 
cable which had been put down was just the right kind of 
thing to encourage corrosion, because there were copper 
wires laid under the galvanised iron wires. In one part of 
the paper the author had referred to taking off the sleeves 
at one end of the cable to the extent of 4ft. 6in., and thread- 
ing new ones on at the other end with the object of getting 
a new bearing surface. The speaker thought, however, that 
after a few years’ service it might be a very difficult matter 
to slip the sleeves along in the manner referred to, and still 
more difficult to turn them, particularly if there was a little 
oxide on the cable, as the latter would offer considerable 
resistance. The cost of maintenance required to be carefully 
looked into. He thought that the scrap price of an old cable 
as used with the ‘‘G.B.’’ system would be considerably less 
than the price which could be obtained for old overhead 
trolley wires, and that was a point which should be taken 
into consideration when comparing maintenance costs, He 
did not know the gradients at Lincoln, and it would be 
interesting to have them. Finally, the speaker dealt with 
the question of getting efficient contact. He thought that 
it was remarkable that sufficient contact could be made with 
such a small magnetic force. It was also surprising that 
the current could be broken between the cable and carbon 
without getting much arcing. 

Mr. J. W. Hame asked whether it was possible, when a car 
is at the end of a route, to find whether a dead stud was 
due to the supply at the generating station being shut off, or 
whether the absence of current was due to the fault of the 
stud itself. He noticed from the table giving the analysis of 
live studs that the figures only referred to the live studs 
down to August, 1908. It would, he thought, be interesting 
to know something about the live studs since that. time, so 
that it might be possible to see whether the number of such 
studs had increased or decreased since the new cable had been 
put in. 

Mr. B. H. Bedell, who rose at the call of the Chairman, 
said that being so closely associated with the ‘‘ G.B.’’ system, 
he could not ask any questions about it, or criticise the paper, 
and he would therefore confine his remarks to what had been 
said by che previous speakers, and he hoped in doing so he 
would not prevent Mr. Clegg from dealing with the points 
raised in his reply. Mr. Sayers had said that he anticipated 
trouble with corrosion of the cable, which he presumed he 
meant would be set up by electrolysis. As a fact, the strands 
of copper wire laid under the galvanised iron wires were 
tinned, and this prevented electrolysis. Mr. Sayers had also 
expressed his surprise that the circuit was finally broken 
without arcing taking place between the carbon and the 
cable. He would point out that the circuit was not broken 
between the cable and carbon blocks while the current was 
flowing, as the carbon block was not raised until the chain 
had passed out of contact with the stud; thus it would be 
seen that any arcing which occurred would take place on the 
surface contacts, and not between the carbon blocks and the 
cable, as Mr. Sayers had supposed. Again, Mr. Sayers had 
given it as his opinion that it might prove a difficult task to 
ventilate the conduits of an extensive system, and efficiently 
remove the coal gas. He did not share that view, as he 
thought it would be a simple matter to use several Roots 
blowers in different parts of the area. The cost of these 
Roots blowers would be a comparatively small item. Lastly, 
Mr. Sayers had thought that it would be difficult to shift the 
sleeves on the cable after a few years. This, however, was 
not found to be the case in practice, for by taking the cable 
out and bending it the sleeves quickly became loosened. 

Mr. A. P. Trotter, of the Board of Trade, was the next 
speaker. He said that the system appeared to have proved 
satisfactory at Lincoln, but he would call particular atten- 
tion to the fact that Lincoln was an ideal place to try such 
an experiment, and if others thought of introducing the 
system in different parts it would be necessary to note care- 
fully how the conditions differ from those at Lincoln and 
make modifications accordingly. At Lincoln the roads 
were flat, and the cars were small. From his point 
of view, surface-contact systems were difficult kinds of 
things to deal with. It was not easy to say whether such a 
system was all right or not. Some little time ago he had 
visited Paris, where he came across some extraordinary 
things in the way of surface-contact equipment. The studs 
in the streets were burnt and very much disfigured. To pre- 
vent live studs occurring the cars carried a short-circuiting 
device at the back which short-circuited any stud which was 
left alive after a car had passed over it. This naturally gave 
rise to fireworks, which accounted for the disfigured studs. 
When the Lincoln scheme was brought before his notice he 
was told that they did not propose to use a short-circuiting 
device, but they intended to use an indicator instead, which 
would give warning when the car had left alive stud behind it. 
From the drawings of this device which were brought before 
his notice he did not think that it was quite the thing 
required. An indicator which he had seen on the 
Wolverhampton system had worked very well, and he 
thought that it was something more like that which was 
required at Lincoln. He therefore wrote to the tramway 
engineer at Wolverhampton and asked him how he was 
getting on with his indicating device. The reply he got was 
that it was taken off the cars two days after the Board of 
Trade inspection. In reply to the question, Why? he was 
told that the device was dispensed with because it was a 
nuisance. If the cars were running at a high speed before 
the studs had time to become dead the indicating device 
came in contact with them, with the result that search was 
continually being made for live studs which could not be 
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found. Then he asked how they discovered the live studs 
when there were any of them. In reply to this the tramway 
engineer told him that they gave a little boy a penny; all 
small boys in Wolverhampton, he was told, went about bare- 
footed. Finding himself unable to get any different explana- 
tion from the engineer, he questioned someone else engaged 
on the Wolverhampton tramways, and he corroborated what 
the previous gentleman had said. ‘‘ When we see a crowd 
of small bare-footed boys round a stud betting each other as 
to how long they can hold their foot on it.’’ he was told, 
‘we know that that stud is alive.’ At Wolverhampton 
a live stud was not such a very serious matter. The studs 
became alive through a high-resistance carbonised circuit, 
and instead of getting a pressure of 500 volts between the 
studs and ground it was nearer 50, which, of course, the 
Wolverhampton boy could stand. At Lincoln, however, he 
could see that if they got a live stud the potential difference 
between it and the ground would be 500 volts. The whole 
responsibility of the studs becoming dead when the cars left 
them rested upon the spring, and he had thought that 
this would be a source of trouble, but apparently it had 
not proved so. At Lincoln the leakage current was satisfac- 
tory. It was considerably below the limit fixed by the Board 
of Trade. He did not know whether Lincoln mud was any 
different from other mud. The chain used by the ‘‘G.B.”’ 
company was an ingenious arrangement. He could not 
understand how it worked from the drawings which were 
submitted to him, and it was not until he got underneath a 
car that the principle became apparent. 

Professor §. P. Thompson was the last speaker. Like 
Mr. Trotter, he could not understand how the system worked 
from the drawings. On examining the section of a stud, it 
looked as though the magnet pushed the suspended piece of 
iron away from it instead of attracting it. When the magnet 
carried by the car passed over the studs, this moving piece of 
iron, or T-square, as he termed it, was magnetically 
attracted towards the cable on to the steel sleeves, against 
the pull of the spring, the carbon block being brought into 
contact with the sleeves, thus allowing current to pass from 
the cable, through the carbon and flexible connections, to 
the stud head. It was a remarkably simple piece of appa- 
ratus. The chain which the ‘‘ G.B.’’ company had adopted 
for collecting the current was also a simple device. To be 
successful a system must be simple. There was no doubt 
that surface-contact systems had made great headway during 
the last few years. They were in use in France and else- 
where. At Torquay they had the Dolter system. He had 
watched the drivers of horse vehicles at Torquay, and it was 
quite clear that they tned to avoid the studs, because they 
projected above the roadway. They had a peculiar way of 
finding live studs at Torquay. Two men went about with 
contact sticks and a mysterious-looking box on their backs. 
They placed these sticks upon the studs, and in that way 
they were able to tell whether they were alive. When he was 
at Torquay last he spoke to the men, and they told him they 
had not found any live studs that day. One speaker, com- 
menting upon the ‘‘G.B.’’ system, had asked whether it 
would not be possible to change over to the overhead system 
when the cars got out of the towns and cities, where the 
overhead wires were objectionable. It was possible to do 
this, and that was one of the great points about the stud 
system. In conclusion, Professor Thompson said that it was 
a great encouragement to those who had worked so hard upon 
this subject to see a successful system in use. 

Mr. Clegg then replied. He first thanked the various 
speakers for the kind manner in which they had received his 
paper. In reply to Mr. Hird, as Professor Thompson had 
said, it was perfectly easy to equip the cars for changing over 
from the stud to the overhead system. Mr. Sayers had 
expressed the opinion that possibly the roads at Lincoln 
were more porous than in London, and, in consequence, less 
gas found its way into the conduit than would be the case in 
London. He would point out, however, that at Lincoln 
they had tar macadam. To get a new bearing surface for 
the carbons he proposed to shift the cable. Mr. Sayers had 
also expressed the opinion that it might be difficult to shift 
the sleeves on the cable after they had been in use for a con- 
siderable period. He had tried to move the sleeves after they 
had been in use for fifteen months, and he found that they 
could be shifted quite easily. The point where the carbon 
made contact with the cable was directly above the insulator, 
and the magnetic force exerted by themagnetswasample. Mr. 
Sayers had said that he did not know what gradients they 
had at Lincoln. They had no gradients or curves. Another 
speaker had asked whether it was poss_ble to tell whether a 
dead stud had become dead by the supply failing or a fault 
in the stud. The cars were provided with no apparatus for 
enabling them to tell this. It was very seldom, however, 
that they had a dead stud which should be alive. The same 
speaker had said that it would be interesting to see reference 
in the table of live studs up to the present time. He would 
have the table brought up to date before it was printed in the 
‘* Transactions.’’ Professor Thompson had made reference to 
the fact that at Torquay it was evident that the drivers of 
horse vehicles tried to avoid the studs. This was not the 
case at Lincoln, where the studs were flush with the roadway. 
As a matter of fact, they could not keep them off the track. 
They preferred the smooth tract to the other part of the 
roadway. In dealing with the open conduit system Mr. Clegg 
said that at Lincoln, if there had only been the overhead and 
open conduit systems to choose from, they would have 
selected the former. Since the tramway had been running 
they had never had a live stud which had not been detected 
by the apparatus on the car. The very first time they 
switched the current on for experimental purposes, however, 
there was one livestud. And there was a pony on that stud. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the omnions of our 
correspondents, ) 





THE WORK OF SUPERHEATER AND COMPOUND LOCOMOTIVES, 


Srr,—In your issue of December 25th, a long article appears on 
“The Work of Superheater and Compound Locomotives” by 
Mr. Ch. R. King, who makes certain statements regarding the 
work of different locomotives in different countries fitted with my 
superheater. To many of his remarks I must take exception. 

Mr. King compares records of Italian compounds which have 
been obtained on Italian lines with records of locomotives fitted 
with the Schmidt superheater on Prussian, Italian, Belgian and 
French lines. With this method of comparing engines of different 


types on different roads and under entirely different conditions I 





think few railway locomotive engineers will agree. Further, 
Mr. King compiles his charts by dating the speeds from the line of 
profile, scaling the loads hauled above the speed line. For ths 
method there is no scientific basis, the gradients being generally 
omitted. For instance, on the two lines A.B. and C.D. shown in 
the accompanying sketch, the total rise is the same in both cases 
although A.B. isa much more difficult road, and the train load 
on A.B. will naturally be much smaller than on C.D. 

The chart figures 1 to 4 in Mr. King’s article show that his 
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records have not been carefully chosen in this respect. All the 
superheater profiles exhibit undulating roads, whereas the 
majority of profiles for compound engines show steady uphill 
gradients. In Figs. 1 and 4 this is particularly noticeable. In 
Fig. 2 the compound gradients are 1 in 125 and 1 in 130, as 
against 1 in 100 of the profiles for superheater locomotives. In 
Fig. 3 the maximum gradients which the superheater engines 
were called upon to work were 1 in 125 and | in 150, whereas 
the maximum gradients for the compounds were only 1 in 250. 
Naturally, the ruling grades on the superheater profile being more 
severe, the train loads are reduced. 

The whole method used by Mr. King cannot, therefore, be con- 
sidered a fair basis of comparison. Practical locomotive engineers 
will only consider trials which take place on the same road, with 
approximately the same speed, service, and under similar con- 
ditions of weather, &c., as suitable material from which to deduce 
comparisons. 

I need only select a few of the conclusions which Mr. King 
arrives at in order to demonstrate the paucity of his methods. In 
the case of the Italian simple superheater locomotive Class ‘‘640,” 
Mr. King deduces that this engine consumes 107 per cent. more 
coal per 100-ton kilom. run train load than its sister compound 
locomotive Class ‘‘ 600” without superheater. 

The latter, according to Mr. King, saves ‘‘ only ” 36 per cent. in 
fuel as compared with the saturated steam simple locomotive 
Class ‘‘500” ; or, in other words, the simple superheater locomotive 
Class ‘‘640 ’ should consume 32 per cent more coal than the simple 
saturated steam locomotive Class ‘500.” In the face of this, the 
Italian State Railways, which have had twenty-four superheater 
engines in service, recently ordered twenty-four more engines of 
exactly the same Class, viz., ‘‘640,” which, according to Mr. King, 
show such bad results 

The official report of the Italian State Railways, just recently 
published, contains trial and service results with compound and 
superheater locomotives on these lines. This voluminous report 
(Risultati delle prove di trazione eseguite coi nuovi tipi di locomotive) 
describes the trials with compound locomotives as well as recent 
tests made with engines of the Class ‘‘640” equipped with the 
Schmidt superheater, and the following are the final conclusions 
come to in the report :— 

‘‘The advantages of these locomotives (superheater locomotives) 
were of such a nature that the Administration were induced to 
consider the application of highly superheated steam to new loco- 
motives on a larger scale.” 

I do not wish to trespass on your valuable space by going fur- 
ther into the details of Mr. King’s article, but as a matter of 
justice I should like to point out that the superheater engines on 
the Paris-Orleans Railway, mentioned by Mr. King, were old 
American engines to which the superheaters were fitted without 
any change being made in the diameter of the cylinders or in 
the valve gear. Under these circumstances, the economy obtained 
by these engines must be considered as quite satisfactory. Had 
the diameter of the cylinders been increased much better results 
would have been obtained. This statement is amply borne out by 
the fact that the Paris-Orleans Railway Company, has recently con- 
cluded a contract for fitting over 100 locomotives with the Schmidt 
superheater. 

The comparative trials between simple superheated steam and 
compound saturated steam locomotives are not so unusual as 
Mr. King appears to think. Apart from the earlier trials, 
mentioned in Dr. Garbe’s book, ‘‘ The Locomotive of the Future,” 
I should like to call attention to the following recent articles 
which deal fully with this question :—‘‘ Notes sur ]’Application de 
la Vapeur surchauffee aux Locomotives,” by Mr. M. Demoulin, 
mechanical {engineer of the Western Railways of France (Revue 
Générale des Chemins de Fer, Octobre, 1908); and ‘‘ Die Heiss- 
dampfiokomotive, Bauart Schmidt, im Auslande,” by C. Guillerv, 
Klg. Baurat (Zeitschrift des Vereins deutscher Ingenieure, 1908, 
page 1962). 

Both these authors are well-known locomotive experts, and it 
will probably interest your readers to learn the conclusions at 
which they arrive. 

Mr. Demoulin says, at the end of his article :—‘‘ At any rate, it 
seems to be proved that simple locomotives fitted with an efficient 
superheater—that is, one capable of maintaining temperatures 
between 330 deg. and 350 deg. Cent.—are just as economical as 
saturated steam compound engines using a 601b. higher boiler 
pressure, and have at the same time a 20 per cent. increase in 
haulage capacity. In order to make a compound locomotive as 
efficient or even more efficient than simple superheater engines, a 
superheater must be applied to the compound.” 

Mr. Guillery comes to the following conclusions :—‘‘ The ex- 
periences recorded in the above article have been obtained abroad 
with superheated locomotives on the Schmidt system. All the 
communications which I have received from the different railways 
under consideration have been given without reserve, and as a 
result the great superiority of the superheater locomotive over 
saturated steam simple and compound locomotives appears to be 
established as a fact.” Dr. ING WILHELM SCHMIDT. 

January 18th. 


FOUR-CYLINDER NON-COMPOUND EXPRESS LOCOMOTIVES, 


Str,—In view of your correspondent ‘ Argus’s” criticism of my 
first letter on this subject (vide THE ENGINEER, December 11th), I 
have been waiting for him to favour us with some reliable statistics 
in support of the ‘‘advantages” claimed by him for compound 
locomotives. Apparently he is unable to substantiate his claims. 
I am not surprised. Statements that compounds are the most 
economical and the fastest locomotives in the world are often made 
by a certain class of enthusiasts, but, from a practical point of 
view, such statements are of no value whatever. 

I quite agree with your correspondent, ‘‘ Diamond,” when he 
says that many other things than ‘‘coal consumption” must be 
taken into account in considering the question of locomotive 
economy. It must be remembered that a locomotive is not designed 
to save coal, but to burn it, and in so doing to work the traffic in 
the most efficient manner possible. The mere saving of two or 





three pounds of coal per mile run is insignificant compared with 








the general efficiency of locomotive running for, say, a period of 
twelve months. 

Your correspondent, Mr. F. W. Brewer, is quite right when he 
says that superheated steam is the best working medium for any 
type of locomotive. The chief difficulty associated with its appli- 
cation, viz., that of lubrication, has long since been successfully 
overcome, and there are no practical difficulties attending its use, 
Its application to locomotives is rapidly extending, both in this 
country and abroad, and | have great faith in its universal adop- 
tion at no distant date. I am convinced that the greatest economy 
in locomotive running is secured by the employment of single- 
expansion superheater locomotives, and, in the case of big powerful 
engines, the use of four cylinders, balanced, operating six-coupled 
wheels, Whenever the power required exceeds that obtainable 
from two 19in. cylinders, four cylinders are much better than two 
for many reasons, not the least of which is the avoidance of great 
working stresses, and also the amount of reciprocating weight that 
has to remain unbalanced. 

I notice that Mr. G. J. Churchward’s locomotive practice is often 
criticised, especially with regard to the use of a steam pressure of 
225 1b. per square inch in conjunction with four simple cylinders, 
but it must be remembered that such a pressure carries with it an 
advantage which is often overlooked, viz, a high draw bar pull at 
high speeds, 

In conclusion, the case for the four-cylinder simple express loco- 
motive is remarkably strong, theoretically, and I have every con 
fidence that in practice it will prove itself to be economical in the 
truest sense. 

Birmingham, January 16th. Cuas. W, Dauncey, 


WATER HAMMER, 


Sir,—Your leading article on water hammer is most interesting, 
but are you not a little too hard on Mr. Stromeyer’s theory’ It 
seems a thoroughly sound contention that a very small mass cain 
strike a terrific blow, provided that its velocity is sufficiently high. 
It also seems sound that a vacuum occurring locally for some 
fraction of a second can account for the velocity. 

It must be remembered that a vacuum is only a relative term 
steam at 100 1b. pressure being a vacuum to steam at 200 lb. 
pressure, just as steam at, say, 5lb. pressure is to steam at 14.7 lb. 
pressure. As you most justly and properly point out, the weak 
spot in Mr, Stromeyer’s theory is, quoting your own words: 
‘* Water hammer takes place under conditions which render the 
action of a vacuum to the last degree improbable.” 

The object of this letter is to point out that the position is com- 
pletely altered if the above quotation has the words added to it: 
‘If the accepted ideas about steam are true.” I hold no brief 
for Mr. Stromeyer—in fact, I have never spoken to him —but | 
believe his theory is substantially correct, and the reason it 
appears unsound is because the accepted ideas ahout steam are 
not true. 

1 am debarred from saying more, as one of our leading Institu- 
tions is at present considering a paper of mine, pointing out the 
error in the accepted theory and explaining how it has arisen. 

Tha writer of the article appears surprised that in the case of 
water hammer described the break occurred 100ft. away from the 
water. In an almost identical case the break occurred 40ft. from 
where the blow was struck, the explanation being that the blow 
was struck at the free end of the pipe and the break occurred at 
the anchored end. The pipe had no expansion pieces. A cast 
iron flange was torn off ; no serious damage was done, as the pipe 
which broke was shut off by a valve in the pipe line. 

In another case, when a valve was opened, terrific and terrible 
water hammer occurred, but nothing broke. The pipe had expan- 
sion pieces, was not anchored, and the branch pipes were flexible. 
The expansion pieces gave about 3in. when the blow was struck. 
The cause of the accident was a faulty drain, a leaky valve, and a 
sudden load, necessitating the valve being opened quickly instead 
of slowly. The pipe worked for years, and gave no further 
trouble, but the drain was put right and the leaky valve replaced 
by one in good order. 

As you point out, water hammer accidents are rare; but why 
should it be otherwise with flexible pipes properly anchored, 
expansion pieces, modern rapid traps, tight valves, good 
supervision, and men who know their work ’ 

Again, why should a break occur, even if water hammer does 
accidentally happen, provided that the pipes are flexible, ¢ ¢., free 
to give to the blow? FRANK B, ASPINALL, 

Blackheath, January 19th. 


THE BRITISH MOTOR TRADE. 


Sir,—Mr. Mort's letter in last issue amounts to an appeal to 
Protection or a tariff restraint to bolster up the British motor 
trade as we now know it, I think the situation was appositely 
summed up bya French engineer’s remark to me in response to an 
inquiry as to why so few British cars sell in France. He said: 
‘*Your people have nothing better to offer us (in motors and chassis) 
than we already possess; but your buyers think we have some- 
thing better to offer them than your makers ; therefore, &c.” 

If Mr. Mort wants to discuss the present parlous state of the 
British motor trade he must look to the “‘ internals” of the trade, 
and I can assure him he will have a comparatively easy task to put 
his finger on some of the blots that lie close to its surface. First, 
he has to recognise that this motor trade is at present run by men, 
of whom a large section, to paraphrase Mr. Chamberlain’s words, 
‘spend imperially,” and that the story of the trade is one of pro- 
digality and waste, quite apart from that to be debited to the 
company promoter, The mechanical engineer has so far taken 
but a back seat in the motor trade; his turn will shortly come, 
and then the iodustry will be run on lines similar to those with 
which your readers are familiar. Fancy any ‘‘ industry ” support- 
ing a whole baker’s dozen of weekly newspapers, not to speak of 
the subsidies demanded by the daily press. The end is not yet in 
sight, but Mr. Mort may rest assured that Protection in any form 
will not be permitted to bolster up the present state of things. 

AN ENGINEER. 


EARLY RAILWAY HISTOKY AND FALLACY, 


Srr,—In the notes on early railway history and fallacy in your 
issue of the 15th inst. your correspondent refers to the design of 
the Crampton engines as if that design was intended merely to 
lower thecentre of gravity. Ido not believe this to be a fact, as 
Crampton laid quite as much stress on large and accessible bearing 
surfaces as on low centre of gravity, and rightly took much credit 
to himself for having reproduced them so early, which is evident 
when onelooks overold drawingsand sees the smal! dimensions then 
considered simple by many otherwise competent designers. [ 
remember discussing the question once with him very fully, when 
he asked me whether great credit was not due to him for intro- 
ducing these large and accessible surfaces at so early a time, and 
I told him I did not consider any credit was due to him for his 
ample proportions—apart from the question of accessibility—and 
that he should have been ashamed of himself to do otherwise, in 
view of the very magnificent proportions and ample bearing sur- 
faces with which Mother Nature had endowed him himself. 

January 19th. SENEX. 








IpswicH ENGINEERING SocieTy.—A social evening will be held 
at the Crown and Anchor Hotel, Ipswich, on Saturday evening, 
the 30th inst., and members are invited to introduce friends to 
this meeting. 
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RAILWAY MATTERS. 


AccorDING to a contemporary, the electrification of the 
section of the Prussian State Railways running from Magdeburg 
to Leipsic vid Halle has been deferred. along with a number of 
similar projects which have been under the consideration of the 
Prussian Government. The reason for this step is that the 
Prussian finances do not at present allow of the expenditure, 


Tur Gaceta de Madrid of 8th January contains a 
notice issued by the Director-General of Public Works, Madrid, 
announcing a competition of plans, &c., in respect of the conces- 
sion and construction of a railway from Villajoyosa to Denia. 
The line will consist of a single track, and will be of 1 m. gauge. 
The latest date for the presentation of plans, &c., is fixed for 
31st July, 1909. 


Ir is stated that the Allgemeine Elektricitiits Gesell- 
schaftand the Siemens-Schuckert Werke haveapplied to the Prussian 
Ministry of Public Works for a concession for the construction of 
an electric railway, 40 miles in length, from Cologne to Diisseldorf. 
The municipal authorities of both towns have petitioned the 
Ministry in favour of the scheme. It is not proposed to erect 
terminus stations, but to run the trains at a reduced speed into 
the streets of the towns. The average speed for the whole journey 
is, however, to be a mile a minute. 


A reporr from Madrid states that the Minister of 
Public Works has drawn up a Bill, which he proposes to introduce 
in the Chamber shortly, for the construction of a railway from the 
port of Valencia to Madrid. This line will be of such commercial 
value to the capital that it is already being said that Valencia may 
be regarded as the port of Madrid. The journey between the two 
cities will be covered on the projected line in five hours, From 
the military point of view, the line will be of great value, as it will 
form an important’ feature in the defence of the eastern coast of 
Spain. 

A THREE-QUARTER mile stretch of level road lying along 
the sea coast between Pirano and St. Lucia is at present being fitted 
up for railless electric traction. A double overhead line is being 
erected for two-thirds of the way and a single line for the other 
one-third. The rolling stock consists of three motor cars and 
three trailers, and all the wheels are rubber-tired. The road 
inside the town is at present paved and outside it is macadamised, 
but the whole is to be asphalted in the near future. The line 
will deal not only with passenger traffic, but also with goods and 
postal business, 


Ir is reported that some time ago Mr. Louis Brennan 
made an offer of his monorail to the Australian Commonwealth, 
and the late Government were considering the proposal at the time 
of its going out of office. The terms of the offer were that in 
consideration of the Commonwealth providing £11,500 for the 
construction of the first full-sized car, and to enable the inventor 
to perfect his invention, the Commonwealth Government should 
have the sole right for Australia to manufacture other cars on 
i, Soper of a royalty of 5 per cent. on the cost price of all cars 
yuilt within ten years after delivery of the first car ordered by 
the Commonwealth. 


In reply to the request of the London County Council 
to the St. Pancras Borough Council to consent to the narrowing of 
the footpath on the west side of Kentish Town, so as to admit of 
a double line of tramways, the Works Committee of the Local 
Council, having regard to the safety of the public, recommend a 
refusal. As regards the proposed widening of Fortess-road, the 
committee recommend the Borough Council to decline contribu- 
tions towards this improvement, while offering to afford every 
facility, as trustees of one-third the property in Fortess-terrace, 
for the acquiring by the County Council of the freehold land 
required for widening. So far as the reconstruction of tramways 
in King’s-cross-road are concerned, the committee recommend 
approval. 

In America, states a contemporary, thousands of 
persons are killed annually by electric trams, and the companies 
have lately offered a big reward for an invention which wil] reduce 
the fatalities. They have tried hundreds of devices in life-saving 
fenders with indifferent success. Now they have been offered a 
compressed air invention, which the driver can operate with his 
foot or hand, and which literally blows a child or man off the 
track. Experiments made with dummies are encouraging. The 
victims may be blown sideways to the pavement or elsewhere, and 
be considerably injured by the process, but they will usually avoid 
death by tramcars. Travellers on British railways may at least 
congratulate themselves that railway officialy of this country are 
able to carry on their business without the aid of an appliance 
which ‘literally blows a child or a man off the track.” 


Last Tuesday afternoon the Board of Trade inspection 
of the newly electrified London County Council tramway section 
from Lavender-hill to Chelsea Bridge took place, and it is expected 
that the service will commence running 7 the end of the week. 
The electrification of the lines from Vauxhall to Wandsworth, vd 
Lavender-hill, has been commenced. The Board of Trade inspec- 
tion of the new L C.C, tramway between Hammersmith-broad way 
and Putney was also carried out on Tuesday, when a special car 
conveyed Colonel Yorke backwards and fvrwards on the line. 
The permanent way has been completed for several days, and on 
Monday the construction of the overhead wires was finished. It 
is expected that the line will be open for passenger traffic in the 
course of a day or two. The terminus at Putney is on the right- 
hand side of the bridge, but in course of time the route will be 
linked up with Wandsworth and Battersea. 


AccorpinG to Electrical Engineering, traffic on the 
'ondon County Council tramways was much disturbed recently 
owing to the sudden heavy fall ofsnow. As happened on a 
similar occasion two years ago, considerable trouble was occasioned 
by the salt which was thrown on the roads by the road authorities 
to melt the snow. The wet saline mixture caused leakage across 
the contacts of the plonghs, and there was a certain amount of 
sparking and in some cases slight fires. The majority of the 
ploughs are provided with moulded rubber bases and are 
impervious to moisture, but the surface leakage must have been 
great, owing to the peculiar conditions, It must be added, how- 
ever, that the effect on the ploughs was a minor cause of the 
dislocation of traffic, and was much less in evidence than after 
the snowstorm two years ago. The chief disturbance and delay 
was due to horse-driven vehicles getting on the track and being 
unable to move off it, fallen horses, and similar accidents that 
blocked the tramway lines. 


AccorpinG to the American electrical press, the Penn- 
sylvania Tunnel and Terminal Railway Company has decided to 
work the traffic through its tunnels on the direct current third- 
rail system. This decision is rather unexpected, as tests of the 
single-phase overhead system have been in progress for some time 
on an experimental track on J ong Island. It is now stated that 
direct current was selected solely because, in the opinion of the 
engineers of the company, it was best suited for the service to be 
performed in the electrified zone, and fitted into the system already 
in use. There have been many rumours that the Pennsyivania 
Railway would electrify its entire New York division as far as 
Philadelphia, and even farther west, and this problem has certainly 
been studied, but the plans considered for the above project have 
had no influence in determining the system to be employed in the 
terminal district between Newark and Long Island City. A pro- 
tected top contact third rail will be used, and three-phase current 
at 11,000 volts and with a frequency of 25 will be transmitted from 
Long Island City power station to sub-stations, where it will be 
transformed down to 500 volts for use at the third rail. 





NOTES AND MEMORANDA. 


THE production of pig iron in Belgium during December 
last only amounted to 111,200 tons, as contrasted with 123,67 
tons in the final month of 1907. Out of 42 existing blast furnaces 
in Belgium only 31 are at present in operation, as compared with 
37 at this time last year. 


THE mineral statistics for Peru show that in 1907 the 
output of coal was 185,000 tons, as compared with 80,000 tons in 1906. 
Of this 161,000 tons was bituminous coal, and 13,500 tons anthra- 
cite, the remainder being lignite. The greater part of the above 
coal is got from the mines of the Cerro de Pasco Mining Company, 
at Goyllarisquisga. ‘The other products were as follows: - Gold, 
778 kilos ; copper, 20,680 tons ; lead, 5500 tons ; borax, 4250 tons ; 
silver, 208 tons. The mineral output of Peru has greatly increased 
in recent years, having almost trebled in value since 1903. In 
addition to the above-named minerals Peru produces small quan- 
tities of antimony and bismuth, and for the first time in 1907 
produced 73 tons of vanadic acid. 


THE dimensions of the best working foreign cupolas 
are stated to average a section at tuyeres of 175 square inches per 
ton of output per hour, American practice being 260 square inches. 
A formula for the calculation of the pressure of the blast is 
H = 50 ./Q, where H is the pressure of the blast in centimetres 
of water and Q the volume of air supplied per second. Q should 
be proportioned to give the largest possible proportion to CO, in the 
gas. Thetotalareaof the tuyeresshould be one-fourth to one-fifth of 
theareaofthetuyere section. Under chese conditions the coke con- 
sumption will vary between 9 and 11 per cent. of the weight of the 
iron melted. The limestone addition varies greatly in the different 
plants, from 27 to 40 per cent. of the coke charged. 


THe Schweizerische Elektrotechnische Zeitschrift 
gives an account of a large battery which has recently been 
supplied to one of the rolling mills of the Carnegie Steel Company. 
There are 125 cells, capable of giving out 10,000 amperes over long 
and 15,000 ampéres over short periods. The employment of such 
a battery has been necessitated by the great load variations in the 
mills, which are driven by two 250-volt 750-kilowatt motors. The 
current taken by these motors may vary by 15,000 ampéres within 
a few seconds, thus necessitating the use of two generators. By 
the use of the battery, howecer, the employment of the second 
1000-kilowatt generator could be discontinued, and the machine 
used as a reserve, The working machine operates at nearly 
constant load, the battery taking up the ‘‘ peak.” 


AccorDING to a consular report dealing with the trade 
of Switzerland during the year 1907, a large firm in Switzerland 
purposes applying some of its available electric power to the 
working of a new industry, namely, the manufacture of nitric 
acid and saltpetre from nitrogen. The firm has recently con- 
cluded an agreement with the proprietors of a new patent, by 
which the patents for Switzerland and Austria-Hungary become 
its property. The exploitation of the process in other countries 
will be worked conjointly by the two companies, either by working 
it in their own factories, or by granting licences, or by the sale of 
the patent. Extensive works are being built at Chppis, in the 
canton of Valais, for the manufacture of nitric acid and nitrates, 
and it is hoped to commence working this new industry in the 
course of the year 1909. 


THE advantages of small electrically-driven refrigerating 
plants were recently discussed before the Franklin Institute. 
One rather interesting plant described was set up in a florist’s 
shop. A large display case embracing about 500 cubic feet was 
refrigerated by means of from 500 to 700 pounds of ice per day, 
this large amount being required by reason of the fact that the 
case was frequently opened during the day. A small electrical 
refrigerating machine of one ton capacity has now been erected 
and this serves to freeze a solution of brine contained in four tanks. 
The brine solution is very weak and has a freezing point of about 
26 deg. Fah. The tanks are frozen solid each morning, and the 
machine is not operated again until toward evening. The system 
has been found to work admirably even though the door is con- 
stantly opened and the temperature may rise at times as high as 
60 deg. 

TuE possibility of communication by means of wireless 
telegraphy between balloons and the earth has frequently been 
mooted, and fears have been expressed that the sparks caused by 
the signals might give rise to danger in the presence of the inflam- 
mable gases used for the inflation of the balloons. Professor 
Herzesell has, however, shown, by means of a series of experi- 
ments carried out at sea, when radio-telegraphic messages were 
transmitted between the vessel on which he was sailing and small 
balloons fitted up with receiving apparatus, that no danger was 
caused by these signals. He was able, even at distances of 10 miles, 
to cause apparatus for operating valves in the balloons to be set in 
action by means of wireless telegraphy. In the case of the voyage 
in Belgium of the Condor balloon, equipped with radio-telegraphic 
apparatus, communication was established between the balloon 
and the signal station for wireless telegraphy on the summit of the 
Palais de Justice of Brussels, and messages were also received 
from the Eiffel Tower in Paris by the occupants of the balloon. 


THE annual summary of shipbuilding just issued by 
Lloyd's Register shows that the total output of the world during 
1908 (exclusive of warships) appears to have been 1,833,286 tons 
(1,706,179 steam, 127,107 sail). According to the latest returns 
received by Lloyd’s Register,the tonnage of all nationalities totally 
lost, broken up, &c.. during the twelve months amounts to about 
794,000 tons (557,000 steam, 237,000 sail). The net increase of 
the world’s mercantile tonnage at the end of 1908 is thus about 
1,039,000 tons. Sailing tonnage has been reduced by 110,000 tons, 
while steam tonnage has increased by 1,149,000 tons. Of the 
tonnage launched during 1908. the United Kingdom has acquired 
over 30} per cent. Of the total merchant tonnage output of the 
world during 1908, 50? per cent. was launched in the United 
Kingdom ; but, if only seagoing steel steamers of 3000 tons gross 
and upwards be taken into account—thus excluding vessels trading 
on the North American Lakes—out of the total of 179 such 
steamers, of 1,050,741 tons launched in the world, over 634 per 
cent. of the tonnage was launched in the United Kingdom. 


An interesting device for boring square holes hasrecently 
been placed on the German and American markets, and is described 
in the Electrical Review and Western Electrician. The onl 
appliance needed for the use of the special tool upon sac 
machines as lathes is a special chuck, the object of which is to 
make a three-cornered boring tool or bit travel about in such a 
way as to strike out a square hole in the work. It consists of a 
driving part, which is screwed on to the spindle of the machine, a 
guiding part, which either rides upon the first part or is secured 
permanently to the frame of the machine, and a third part, or 
socket, into which the shank of the drill is screwed. The third 
part is caused to rotate by the first, but has a slight freedom of 
motion in relation thereto, being guided as to its exact move- 
ments by the matrix or frame in the stationary part. In boring, 
when one of the sides of the shank is either rolling or sliding upon 
one of the sides of the square guide, the opposite corner of the 
shank will be moving in a straight line in contact with the opposite 
side of the guide. The corresponding corner of the head of the 
tool would at the same time strike out a straight line in the work. 
This motion takes place on all four sides of the guide except for a 
little space at each corner, the result being that the hole, except 
for a slight rounding at the corners, is square. If it is desired to 
bore a perfect square, a special tool is employed, having a shank 
considerably larger than the head of the tool, one corner of the 
shank being rounded instead of angular. Several similar devices 
are familiar to ‘our readers. 





MISCELLANEA. 


Wir the view of linking up the Admiralty in London, 
the fleet at sea, and the new naval base on the Firth of Forth, a 
wireless telegraph station is to be erected on Castlehill, overlook- 
ing Rosyth. A mast 160ft. in height, and consisting of three 
lengths of Oregon pine, will be erected. Forty acres of ground at 
Craig Flower have been obtained for the erection of a powder 
magazine and arsenal. Extensive developments of the existing 
Forth fortifications are also foreshadowed by the energetic prosecu- 
tion of military surveying operations. 


From February 1st the taximeters on motor cabs will 
be connected with the front wheels instead of with the back 
wheels. An order to this effect has been issued to all the motor 
cab companies by the authorities at Scotland-yard. The reason 
for the change is eminently a common-sense one. The back wheels 
of a motor cab are driven by the engine, and, consequently, there 
is always a certain amount of slip, which is increased when the 
street surface is slippery with snow or mud. The wheels skid 
round, and the hirer of the cab has to pay because the taximeter 
registers. With the meter on the front wheels, only the actual 
distance traversed by the cab will be registered against the hirer. 


A CONSULAR report on the trade of Switzerland states 
that the statistics for 1907 of machinery, parts of machinery, and 
iron construction show an important increase in the business done, 
both in imports and exports, with the frontier countries. This 
increase, which commenced in 1906, declined towards the end of 
1907, especially in some of the new branches of the Swiss 
machinery industry. The Zurich locomotive factory was fully 
occupied during the year 1907, and the orders received have 
ensured a constant supply of work for 1908. The increase of 
wages conceded by the State and Communal works, owing to 
higher prices for food and living, also affected the rate of wages in 
the machinery industry. 


A consuLaR report dealing with the trade of Switzer- 
land for the year 1907 states that during the last five years the 
question of utilising the natural waterway up the Rhine from 
Strasbourg to Basle for goods traffic has been under consideration. 
It is estimated that the cost of the project would not exceed the 
sum of £1,600,000, and it would be the means of opening up a 
direct communication between the Lower Rhine and the Lake of 
Constance on the one hand, and Zurich, Lucerne, Aarau, Solothurn, 
Bienne, and Yverdon on the other hand. The scheme has so far 
attracted relatively little attention in Switzerland, but opinion is 
now becoming more favourable. The movement is growing in 
favour all along the shores of the Lake of Constance, and this new 
project of navigation bids fair to receive more consideration in 
Switzerland than hitherto. 


AccorpInG to the Belgian Minister at Belgrade, the 
imports into Servia of iron, metals, machinery, &c., have almost 
doubled during the past two years. There is, he says, a good 
market for machinery, machine tools, railway wagons, and especi- 
ally for bar iron, constructional iron, steel rails, &. Moreover, 
the Servian Minister of Commerce has opened at Belgrade a Com- 
mercial Bureau, which it is intended to enlarge as soon as possible. 
When this has been accomplished, it will be possible and highly 
desirable for merchants to exhibit not only small samples, but also 
machines, machine tools used for trade purposes. The Govern- 
ment contemplate the extension of the Servian system of railways 
from about 370 to 900 miles, and of the 35,000,000f. loan, which 
was contracted in 1906 exclusively for railway construction pur- 
poses, only about 10,000,000f. have as yet been expended. 


A keEporT from Paris dated Tuesday, January 19th, 
states that the Senate to-day considered a Bill for the construc- 
tion of a new dock at Marseilles. Admiral de Cuverville pointed 
out that France’s neighbours were straining every nerve to increase 
their maritime establishment and improve the facilities for the 
handling of merchandise, while France followed a long way 
behind, being too sparing in the spending of money. He criticised 
the Bill as not going far enough. Mr. Genel, the reporter, 
defended the proposal, and urged that its immediate execution 
was essential if French commerce was not to suffer. An amend- 
ment to enlarge the dimensions of the proposed new dock was 
opposed by M. Barthon, Minister of Public Works, and was 
withdrawn on the Minister undertaking to make whatever im- 
provements appeared necessary as the construction of the dock 
proceeded, The Bill was then adopted. 


One of the most interesting projects of the coming 
session is the ‘‘ linking up” of the several allied electric supply 
undertakings in Northumberland, Durham, and North Yorkshire, 
which are generally known as the Newcastle group. It is no 
secret that the ultimate ambition of this considerable family of 
power companies is to control the generation of electricity 
throughout this extensive territory by employing means of cheap 
production which are not available to large municipal authorities 
within the area, like Sunderland, Middlesbrough, and South 
Shields. Part of the plan is to utilise the waste heat of coke ovens 
and blast furnace gas wherever the mains can be conveniently fed 
from such sources. This “‘ linking up” process requires the labour 
and expense of private Bill promotion, though the principie was 
accepted by the Board of Trade some years ago, and a Governmeat 
Bill has been introduced half a dozen times to facilitate the co- 
operation of adjoining authorities, only to be crowded out every 
session, 


A HYDRO-ELECTRIC power station, capable of producing 
7200 kilowatts, has recently been erected on the St. Joseph River 
at Berrien Springs, Michigan. The energy thus obtained is used 
for bulk supply, and two steam stations, with a rating of 1500 and 
3500 horse-power, are used as auxiliaries, The dam is constructed 
of concrete, flanked at both ends by an earthen embankment, and 
in the centre there is a spillway, 149ft. long, to pass floating 
débris and ice, which are diverted to it by means of heavy timber 
booms, At one end of the spillway is a section containing six 
Tainter gates for passing flood discharge, and between the gate 
section and the bank on that side there is an earthen embankment 
550ft. long. At the other end of the spillway is the generator 
house and penstock section, 261ft. long overall, the generator 
house being part of the water-stop. The generator house measures 
64ft. by 112ft., and is provided with accommodation for four main 
1800-kilowatt Westinghouse generators at 2300 volts, 60 cycles, 
and operating at 150 revolutions per minute. Each of the four 
generators is driven by a set of four pairs of 45in. Leffel wheels, 
which work under a normal head of 20ft. 


A report by Mr. James Swinburne, M. Inst. C.E., 
F.R.S., to his Majesty’s Secretary of State for the Home 
Department, on the draft —- for the generation, 
transformation, distribution, and use of electrical energy in 
buildiags under the Factory and Workshop Act, 1901, has been 
published in the form of a Parliamentary Paper [Cd. 4462]. 
The report sets forth and discusses in detail the grounds of 
complaint of the various objectors to the draft regulations, 
together with some amendments which Mr. Swinburne thinks 
necessary. In addition to the report the Paper contains six 
appendices. The first appendix contains the regulations as 
drafted by the Secretary of State; the regulations as drafted 
by a committee composed of representatives of the Home-office 
on the one hand, and the objectors on the other; and the 
regulations altered to the commissioners’ recommendations. 
Other appendices contain the circular letter from the Secretary 
of State which accompanied the draft regulations, the list of 
objectors thereto, the list of appearances at the inquiry, and 
the names of the committee appointed to deliberate upon the 
draft regulations. 
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TO CORRESPONDENTS. 





ga 2 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this colunn, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


Da All letters intended for insertion in Tue ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


ga) =6We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 


J. B. (Wolverhampton).—Many pocket-books give the weight per foot run 
of bars, rounds, &c.; see Fowler’s “ Mechanical Engineer's Pocket-book,” 
for example. 


W. B. (Barnstaple).—You may put on as long an exhaust pipe as you like, 
and no one will stop you. It must be very long to get anything like a 
vacuum in it, and you must have an air pump or the equivalent at the 
far end. 


SCHENT-LES-BRUSSELS.—For No. 1 you might try Christy Bros. and Co., 
Chelmsford ; Mountain and Gibson, Limited, Elton Fold Works, Bury, 
Lancashire; The Rapid Magneting Machine Company, Birmingham ; 
and The Sandycroft Foundry Company, Sandycroft, Cheshire. For 
No. 2 you might try 8. N. Brayshaw, 2, Bulberry -street, Hulme, Man- 
chester; John Bardon and Sons, Calderdale Works, Bellshill, near 
Glasgow ; and Fraser and Chalmers, Limited, 3, London Wail-buildings, 
London, EO. 

T. G, (Dublin).—You might try Professor Jamieson’s elementary book on 
the ‘‘Steam Engine.” It is published by Charles Griffin and Co., 
Exeter-street, Strand, W.O., and the price is 3s. 6d. net. You might 
also try Professor Pullen’ 8 book on ‘“‘Steam Engineering,” price 4s. net. 
This book is published by The Scientific Publishing Company, of Man- 
chester. For electricity, W. Perren Maycock’s book on “‘ Electric 
Lighting and Power Distribution” will ‘probably give you all you 
require.. It is published at 6s. net, by Whittaker and Co., of 2, W hite 
Hart-street, E.C, 
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*,* With this week’s number is issued as a Supplement a Tico-page 
Engraving of the Esneh Barrage on the Nile. Every copy as issued 
by the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 
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Tf any subscriber abroad should receive THE ENGINEER fn an 
imperfect or mutilated condition, he will oblige hy ge wng prompt 
information of the fact to the Publisher, with the of the 
Agent through whom the Pr caper is obtained. Such ‘neonvenience, 
if su ffei ed, can be remedied by obtaining the paper direct from 
this offive. 
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Congress of the Kefrigerating Industries,” by the Hon. Secretary. 
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Boiler Efficiency. 


A VERY curious lecture—how curious will be 
realised presently—was delivered before the Junior 
Institution of Engineers by Dr. Nicolson, Professor 
of Mechanical Engineering in the University of 
Manchester, on the 14th instant. The lecture was 
on “The Laws of Heat Transmission in Steam 
Boilers as Deduced from Experiments.” It will 
be remembered that some years ago Professor 
Nicolson discovered in conjunction with Professor 
Callendar that engineers in the past had been all 
wrong about initial cylinder condensation, a thing 
which took place to only a small extent, the 
‘missing quantity” going in valve leakage. He 
has now made another discovery still more im- 
portant. It is that without exception all writers 
about boilers, designers of steam generators, and 
physicists, have been entirely mistaken in their 
interpretation of what goes on in the flue of a 
boiler. ‘‘ What, it will be asked, of all the authorities 
from Péclet and Rankine to Bryan Donkin and 
Kennedy; Longridge and Stromeyer; Isherwood, 
Gale and Kent, and many others, who have left 
professional opinion on this subject in the same 
settled state in which they found it, and have been 
quite satisfied to ignore any effect due to the 
velocity of gas flow which they might have been 
cognisant of, if indeed they believed in the existence 
of any such effect at all?” 

It is, we confess, difficult to deal with a piper 
which contains a proposition so sweeping and so 
damaging to reputations as that which we have 
just quoted. It is almost needless to say that 
if it were made by one without authority 
and lacking the power to inculcate erroneous views, 
we should have passed it by without comment ; but 
a lecture by Dr. Nicolson deserves careful examina- 
tion. Our examination results in the conclusion 
that Dr. Nicolson is mistaken from first to last, and 
that his lecture is full of fallacies. The general 
thesis is very easily stated. The fire side of flue is 
not as much hotter than the water side as it ought 
to be, because the products of combustion pass so 
slowly over it that films of cold gas adhere to the 





plate. If, now, we make the gas move fast 
enough, then these cool films will be swept away, 
and the heat interchange will be so facilitated that 
a square foot of boiler surface may be made 
at least one hundred times as efficient as it 
is now. In other words, an evaporation of about 
1000 lb. per square foot of heating surface per hour 
is conceivable. There are two ways in which this 
staggering proposition may be considered. In the 
first place it may be said that the knowledge that 
cool layers of gas may adhere to plates is so far 
from being new that the fact has been carefully 
taken into consideration by Péclet. But leaving 
Péclet on one side, we may call Professor Nicolson’s 
attention to the circumstance that Charles Wye 
Williams, more than seventy years ago, handled 
the whole subject in a very masterly treatise, and 
insisted on the absolute necessity of breaking up 
and mixing the products of combustion in order 
that every portion of them should have an oppor- 
tunity of coming into contact with the boiler 
plates. Williams gives a diagram which 
the precise counterpart of a diagram given by 
Professor Nicolson, to which we shall refer 
further presently. This diagram is a longitudinal 
and transverse section of a furnace tube and 
shows by concentric circles how it is possible 
for the main body of the products of combustion 
to pass through the flue without ever coming into 
contact with the plates at all. Professor Nicolson’s 
diagram shows the flue of a Cornish boilerin which 
a cylinder containing water is placed to prevent the 
passage of the products of combustion in solid 
columns, denounced by Wye Williams. Williams’s 
treatises are now, unfortunately, very scarce, but Pro- 
fessor Nicolson will find a good deal quoted from him 
in Spon’s Dictionary of Engineering, “Boilers,” pub- 
lished in 1870. It is, however, quite unnecessary 
to labour the point. We have no hesitation in 
saying that all engineers of standing who have 
dealt with the generation cf steam have preached 
the doctrine that the products cf combustion should 
be broken up in order that every portion of them 
should be brought into contact with the plates, from 
the days of Seguin and the Rocket to this moment. 
The only novelty—if it be one—announced by 
Professor Nicolson is the statement that this end 
can best be secured by making the gas travel at a 
high velocity over the heating surface. Now, in 
any given boiler the quantity of gas is limited 
and its velocity of flow will be fixed by the calori- 
meter of the boiler; that is to say, by the transverse 
area of the tubes or flues through which the gas has 
to pass on its way to the chimney. The resistance 
augments as we reduce the calorimeter. To over- 
come this draught must be increased, and so in the 
long run we come to a forced draught boiler. 
Finally, Professor Nicolson’s proposition means 
that with forced draught we get a larger output of 
steam than we do with natural draught. It will, 
we fear, be difficult to convince steam users that 
forced draught must be much better for them than 
natural draught. 


Before dealing with Dr. Nicolson’s experiments, 
we must consider the second step in his arguments. 
He takes a formula which is well known, expressing 
the rate at which heat flows through a plate: he 
shows that if the temperature of the two sides of a 
plate were respectively 1500 deg. and 450 deg., heat 
equivalent to the production of about 1000 lb. 
of steam per hour per square foot would be possible. 
Fortunately, nothing like this can be realised in 
a boiler. The reason is, he says, that the gas in 
contact with the plate is less in temperature than 
1500 deg. because of the cold film which adheres 
to the plate. But this is not the reason. The 
fact is that the conductivity of the plate is so great 
that it cannot attain a temperature much above 
that of the water at the other side. That the gas 
is quite competent to heat the plate in spite of the 
film is demonstrated in a few seconds by letting 
the plate become dry. Indeed, the difference in 
temperature of the “water skin,” as we may call 
it, and the “fire skin” depends not at all on the 
conductivity of the plate, but on the absorbing and 
emitting power of the plate surfaces. Sir John 
Durston’s experiments brought this out in the 
clearest light years ago. It was shown first 
by Péclet in his experiments, and subsequently by 
Williams in practice, that the conducting power of 
a boiler plate is at least ten times its emitting or 
absorbing power, and this is the reason why a heat 
peg cannot ke burned off so long as the portion 
of if inside the boiler is free from deposit 
and in contact with the water. It is physically 
impossible to establish such a heat gradient as 
1500 deg. — 450 deg. = 1050 deg. in a boiler plate, 
always provided that there is plenty of water in 
contact with the plate. To get such a gradient the 
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fire side of the plate would have to be red hot. But 
this it cannot be. The fiercest heat of a smith’s 
forge has failed to give a gradient of more 
than 86 deg. Fah. The real problem which 
Professor Nicolson has to study is the condition 
under which maximum gradients may be established 
in the plate. That is, measured by the water as 
well as the gas temperatures ; and, paradoxical as it 
may seem, the greater the cooling influence of the 
water the less may be the temperature difference 
in the plate, simply because the plate will be kept 
cool as a whole. The mistake usually made lies in 
assuming that the plate next the fire must be 
almost as hot as the fire. It is a fortunate circum- 
stance for steam users that this is not the case. 
What may happen when water is out of contact 
with a plate may be seen when a little “flour 
deposit’ forms on the heating surface. Further- 
more, if may be pointed out that the gradient, other 
things being equal, is just the same in the fire-box 
where the heat is radiant as it is in flues where it 
comes from the gas. 

We turn now to Professor Nicolson’s experi- 
ment—there is but one which really possesses any 
practical value. It was made with a Cornish 
boiler built by Messrs. Adamson for the purpose; 
if was 6ft. Gin. diameter, 25ft. long, with a furnace 
flue 4lin. diameter, formed as usual of short lengths 
jointed with Adamson rings; the first 6ft. of the 
flue from the front end were occupied by an ordi- 
nary fire-grate of 19 square feet area. The second 
portion of flue, about 8ft. long, was lined with fire- 
brick to form a combustion chamber behind the 
bridge ; and the third or back portion, about 10ft. 
long, was nearly filled up by placing within it a 
cylindrical water vessel made of boiler-plate, which 
was 39in. outside diameter and had its front end 
closed by a domed end. Thus an annular space, 
lin. wide, 40in. mean diameter, and 10ft. long, 
intervened between the outside of the water vessel 
and the inside of the flue, and all the products of 
combustion due to the burning of 1200 lb. of coal 
per hour upon the grate were forced to pass 
through this space. The result was that the gases 
fell from the combustion chamber temperature, 
whatever that was, at the inlet to about 800 deg. 
Fah. at the outlet end. “ About 15]b. of air were 
supplied per pound of coal burnt; and assuming 
the gas temperature to have been at about 2300 deg. 
Fah. in the combustion chamber—where the bricks 
wers glowing hot—and that the average specific 
heas between 2300 and 800 of the gases was 0.25, 
a very simple calculation shows that the heat 
transmitted across the plates was on the average 
34,450 B.Th.U. per hour per square foot.”’ 

This experiment would have been interesting if 
only it had been complete. All the important 
details are lacking. The number of heat units 
passed per foot per hour are given as the result of 
calculations only. According to these the evapora- 
tion was at the rate of 38 lb. per foot per hour, 
a little more than that actually obtained by 
Thornycroft’s with a water-tube boiler. But the 
actual evaporation does not seem to have been 
measured—a noteworthy omission. Nor is there 
one scrap of information supplied as to the 
number of pounds of water evaporated per pound 
of coal. We are told that no less than 13.5 horse- 
power were expended in driving the suction fan by 
whic. the draught of over Tin. water pres- 
sure was obtained. This represents, we are 
told, 44 per cent. of all the coal burned. Meagre 
as the data are, nevertheless it is possible 
to arrive at certain conclusions. The total 
cylindrical surface of the internal drum was about 
100 square feet, that of the flue surrounding it 
practically the same, or 200 square feet in all. 
Now the lower surface of the flue and the upper 
surface of the internal drum were useless as steam 
makers. We must deduct for this about one-third, 
leaving an effective heating surface, allowing a little 
for the dished end plate, of, say, 140 square feet. 
Taking the evaporation at 38 lb. per foot, we have 
a total of 5320 lb. evaporated per hour by 1200 lb. 
of coal. That is to say, 4.43]b. per pound of coal. 
This is not a result going to prove that we have 
before us a valuable discovery. Professor Nicolson 
seems to have jumped at the conclusion that he has 
attained results, as regards rate of evaporation, 
which are unprecedented. In this he is mistaken. 
It is useless to multiply examples; one will suffice. 
During the period of the St. Louis Exhibition very 
elaborate tests were made with a number of loco- 
motives. One of these, a very large Cole compound 
from the New York Central and Hudson River 
Railroad, “ No. 3000,” evaporated without priming 
16.5 lb. of water per square foot of total heating 
surface per hour. The boiler had about 3000 square 
feet of heating surface, 50 square feet of grate. 





It will be an error on the right side if we assume 
that the fire-box surface was only 2.5 times as 
efficient as the tube surface. This being so, we 
have 2.5 X 16.5 = 41.25 lb. evaporated per 
square foot per hour. Lastly, in this connection, 
it may be pointed out that Professor Nicolson 
seems to have forgotten Murray’s flame bridges, 
and the circumstance that dozens of plain cylindrical 
boilers have been set with flash flues, the products 
of combustion going straight to the chimney through 
a semicircular flue, struck from the centre of the 
boiler diameter, and nowhere more than 4in. or din. 
from the boiler bottom. 

Much remains to be said for which we have not 
space. We must, however, suggest that Professor 
Nicolson has mixed speed and quantity in a very 
perplexing way. It is the purpose of the boiler 
engineer to reduce the temperature of his gas. 
The higher the speed, other things being equal, the 
greater the quantity of gas to be cooled. The 
experimental boiler was not well calculated for get- 
ting the heat out of the gas. Unfortunately, more- 
over, two experiments were tried at once, namely, the 
brick lining and the narrow flue space. Possibly 
on another occasion Dr. Nicolson will suggest a 
practical form of high gas speed boiler which will 
be an improvement on all the forced draught boilers 
hitherto invented. 


The Status of South American Navies. 


THE South American States, and more par- 
ticularly the Republics of Chili and Argentina, 
were at one time very frequent purchasers of war- 
ships in this country, but during the last ten years, 
with the exception of the huge order for Brazil 
now in progress of construction, and two small 
cruisers for Peru, little or nothing has been done, 
and the relative status of the fleets of the two 
first-named countries is the same as it was in 1902. 
About 1898, when relations were strained between 
Chili and Argentina, both countries possessed several 
up-to-date vessels recently acquired—either from 
Elswick or from Ansaldo-Armstrong in Italy—one 
or two being remarkable examples at that date 
of the combination of power and speed. Chili pur- 
chased a couple of “stock” destroyers and a 
cruiser in England in 1902, but since that time 
neither Power has increased its fleet. The general 
depression in the shipbuilding trade that has 
existed for the last two years has caused some 
attention to begiven to the recent vote of £14,000,000 
for naval purposes by the Senate at Buenos Ayres, 
and, taken in conjunction with the enormous 
changes in naval designs since previous orders were 
placed, and the overwhelming superiority that 
Brazil will possess by the end of this year, it is 
impossible to avoid the feeling that not only will 
large orders for new war material be placed at an 
early date, but that there will also be a well-advised 
scrapping of the older existing vessels. On the 
far side of the equator and in the South Atlantic any 
vessel with a gun mounted on it has hitherto 
possessed a totally different relative value from 
what it might have in Europe, but the principles of 
naval warfare, and the effect of well directed gun- 
fire, remain the same whether the combatants be 
Balmacedists, Japanese, or British. The wholesale 
scrapping of warships in the Royal Navy was a 
farsighted and, as it has proved, a successful 
financial move, but it was made possible only by our 
overwhelming superiority in first-class vessels, and 
the relative value of the ships then disposed of had 
been largely discounted by the enormous improve- 
ments in the design of later vessels. From the 
military point of view, as long as the balance of 
power in South America remained undisturbed, less, 
perhaps, by stagnation in military ardour than by 
the financial stringency that existed, for either 
Power to get rid of warships even eighteen or 
twenty years old would have been absurd, but there 
is no doubt that many of the older vessels would 
be quite useless for encounters with modern vessels 
of even small size. 

Few countries work their vessels to the extent 
that the British ships are worked, and, except Ger- 
many, none take the same trouble in refitting them. 
But reports both from naval and private sources 
indicate that the Chilian vessels at least have been 
taken care of; several have been re-boilered, and 
one or two re-armed ; still there is no more reason 
for ships built in 1890 or 1892 to remain efficient 
in the Pacific than if they were in the Channel. 
Most of the British 30-knotters of 1895-6 are about 
worn out, and it is hard to believe that the Orella, 
Santa Fé, or Hyatt types of destroyer and torpedo 
boat are much better off. Such ships as the Bel- 
grano class of four vessels in the Argentine navy 
should still be serviceable vessels, while the 





Esmeralda and O’Higgins were so far in advance of 
their contemporaries in all countries that with 
the upkeep that they have enjoyed they remain 
formidable opponents. The Chacabuco, one of the 
latest small cruisers acquired by Chili, is a sister 
ship to the Takasago, sunk in the war in the Far 
East while doing useful work for the Japanese. 
But to the numerous older vessels in each navy, 
many of them famous for the part they have played 
in various wars and revolutions, it is impossible to 
assign any value beyond that of being just as good 
as their opposite numbers in a possible hostile 
fleet ; among these must be included nearly all the 
ships classed as genuine battleships, for, with these 
few exceptions, South American States content 
themselves with cruisers. 

Only semi-official inquiries have so far been 
made for new Chilian work, but the battleship that 
is suggested for Argentina is at least of European 
proportions and of tremendous offensive power. 
The construction of the Brazilian battleships of 
the Minas Geraes type has rendered ships of 
equal dimensions almost necessary if any equality 
of power is to be maintained, and such ships possess 
so great a superiority over anything now in South 
American waters that to continue to maintain such 
vessels as the Almirante Cochrane, Capitan Pratt, 
or Libertad type is a poor policy financially. The 
new Brazilian scouts Bahia and Riogrande, of 
264 knots speed, are the modern development of the 
25 de Mayo and Nueve de Julio class of light pro- 
tected cruiser that emanated in such numbers from 
Elswick in the early nineties. Chili and Argentina 
possess seven or eight between them, all of which 
were remarkably fast on trial, but have since fallen 
off somewhat. All the British cruisers of that date 
have long since been scrapped or devoted to such 
purposes as mine-laying, mothering submarine 
boats, or similar duties not involving offensive 
attacks on hostile vessels. At present few of 
the Chilian and Argentine boats, except possibly 
the Buenos Ayres, could hope to escape from 
the Brazilian battleships. The readjustment 
of naval equality between these States is now 
occupying the attention of statesmen, naval con- 
structors, and financiers in many parts of the 
world, and to this country, which has supplied the 
majority of the ships in South American navies, the 
solution is a matter of no little interest. 

Ithas repeatedly been stated that the Brazilian 
ships were never intended for Brazil, that they 
would be transferred to some other flag before com- 
pletion; but the improbability of such a step 
increases as time passes. Two of the destroyers 
have already sailed, and the contract with the 
Brazilian Government also embodies the recon- 
struction of the Naval Arsenal at Rio de Janeiro. 
In addition to which the purchase by a naval Power 
of vessels designed for another country has seldom 
proved satisfactory, as many well-known cases go 
to show. The acquisition of the old Neptune and 
Swiftsure from Turkey, of the Albany and New 
Orleans by the United States from Brazil, and the 
Japanese purchase of the Nishin and Kasuga from 
Argentina, and the Idzumi from Chili, were all steps 
forced by urgent necessity, and the ships did not 
prove ultimately suitable, however useful, at the 
moment. Although they carry a huge armament, 
we do not think that the Minas Geraes and San 
Paulo are up to British requirements. They are 
not fleet ships in the naval sense; their protection 
is much less than in the case of the Dreadnoughts, 
and while, doubtless, possessing many valuable 
features, they are not suitable for European con- 
ditions. 

The other States in South America hardly possess 
or require navies. Peru recently acquired two very 
fast little scout cruisers from Vickers, and Ecuador 
took over the Ministro Zenteno and Almirante 
Simpson from Chili. Uruguay lately purchased 
from Italy the Elswick cruiser Dogali built in 1888, 
but beyond these minor movements nothing has 
occurred. The practical certainty of the Brazilian 
ships leaving England before the end of the year 
is a political factor of considerable importance in 
South America. Either Chili and the Argentine 
must commence new programmes at an early 
date, or the equality of precedence in the affairs 
of that continent, hitherto held in the balance 
between them, must be surrendered in favour of 
Brazil. The Argentine naval budget is by far the 
largest ever put forward. Chili was inquiring for 
two large ships just before the Valparaiso earth- 
quake, but the enormous losses then incurred 
prevented further negotiations for a time. We 
cannot help thinking that two countries which have 
had their fleets supplied from this country will 
shortly assist in relieving the existing depression in 
shipbuilding, and that the reconstruction of dock- 
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yards necessary in South America will also figure in 
the expected revival of trade in those countries 
themselves. Ships are useless without adequate 
accommodation, and a large feature of the pro- 
jected programmes must be the modification of 
existing dry docks, the largest one at present in 
Brazil being the Lloyd Brazileiro Dock at Sande 
Point at Rio, which is 484ft. long by 7Oft. 
wide. Montevideo possesses one 490ft. by 85ft.; 
Taleahuano one 633ft. by 82ft.; but the two big 
docks at Buenos Ayres are only 65ft. wide. The 
price of Admiralty is apt to be high, and Chili is 
fortunate in having a dock already available. 


National Afforestation and Labour. 


THE report of the Royal Commission on 
Afforestation, which has been published during the 
week, is a remarkable document, not only on account 
of the unprecedented character of the recommenda- 
tions contained in it, but of the practical unanimity 
of the members of the Commission, and the con- 
fidence with which they set forth their conclusions. 
The original members of the Commission were 
appointed to inquire into the subject of coast 
erosion and its possible remedies ; the extension of 
the terms of reference to include afforestation was 
made only nine months ago, when it had become 
evident that the evidence taken on the subject of 
reclamation works gave little hope that the report 
of the Commission would contain anything to show 
that “unemployed” labour could be economically 
utilised in connection with schemes of reclamation 
or coast protection. It is pretty well known that 
the Government, despairing of help in this direction 
in their endeavour to cope with the grave question 
of unemployment, tacked on to the reference the 
subject of afforestation as a possible means of 
finding increased fields of work for surplus labour. 
The Commissioners were requested to expedite 
their investigations into this subject, leaving their 
original business of inquiry into coast erosion to be 
resumed at a later date. The majority of the 
additional Commissioners appointed with special 
reference to afforestation are experts in that subject, 
and although few of the original members can have 
much previous acquaintance with the matter, they 
form a body of level-headed men, whose signatures 
to the report must carry considerable weight. On 
the general question of State afforestation the 
report makes out a strong case in favour of the 
immediate commencement of a systematic scheme 
on a very large scale. The Commissioners are 
unanimous in their recommendations to this effect, 
and both as a means of providing for the future 
soft timber supply of the country, and as a profit- 
able national investment, there is much to be said 
in favour of the proposals. But these are questions 
more for the consideration of experts in sylviculture 
and political and rural economists than for the 
engineer. On the question of employment the 
Commissioners are unanimous, with the single 
exception of Mr. A. Stanly Wilson, who, although 
signing the report, does so with certain reservations, 
principally on the question of the suitability of 
“unemployed”’ labour to forestry operations, as to 
which he is pessimistic. 

If the full scheme sketched in the report is put 
into effect, it will, the Commissioners think, find 
additional employment for 18,000 men during the 
six winter months for a period of eighty years, and 
employment for a permanent skilled staff of 1500 
men in the first year, rising by annual increments of 
1500 until a permanent army of about 100,000 
men will be engaged in forestry work at the end 
of the eighty years period. These totals are arrived 
at after making allowance for existing labour dis- 
placed by afforestation, but do not include the 
increase in employment in connection with sub- 
sidiary industries which must spring up around a 
timber supply. The Commissioners believe that the 
whole of the winter torce of 18,000 men can be 
recruited annually by selection from the vast army 
of “unemployed,” and from that part of the rural 
population which is fully employed during the 
summer months, but is liable to swell the ranks of 
the unemployed during the winter. It is conceded 
that of those drawn from the ranks of the un- 
employed in urban areas a considerable proportion 
would have to undergo some preliminary training, 
of greater or less duration according to circum- 
stances, before they could be economically employed 
in forestry work. The Commissioners, with the 
exception of Mr. Wilson, are inclined to minimise 
the difficulties connected with this branch of the 
subject, and are confident that labour selected in 
the ways they indicate will be found to be economical 
and satisfactory. It is, however, evident that the 
process of selection must tend to eliminate the 





town-bred casual and the unemployed artisan in 
favour of the partially employed agricultural 
labourer, and it seems to us that the working of 
the scheme would result after a few years in the 
creation of a class of labour, principally rural, 
which would find employment in the forests during 
the winter and in the fields and other rural 
occupations during the summer, as is common in 
German and other continental forests. In this way 
the scheme, although providing a welcome addition 
to the industries of the country, and undoubtedly 
encouraging the rural labourer to remain on 
the land, will fail to provide relief work for 
the “unemployed” in the general sense of the 
term. True, the Commissioners emphasise the 
elasticity of the scheme in the direction of finding 
employment for a much larger winter staff in one 
or more years than in others. Thus, in times of 
acute trade depression and unemployment, the 
number of acres planted in one winter and the 
number of men engaged in the planting might be, 
we will say, doubled, the work in other years being 
cut down in proportion in order to preserve the 
annual average. This is quite possible; but is it 
economical? Firstly, there is the effect of such 
policy on the economy of the forests, as to which 
Mr. Wilson utters a note of warning :—‘ A regular 
rotation is essential to the success of: the timber 
trades and subordinate industries which it is 
hoped will be flourishing in the forests half a 
century hence, and a break might ultimately prove 
disastrous to these industries, whose existence 
depends on a constant and regular supply of raw 
material. I also wish to point out that sporadic 
planting must disorganise the nursery work,” 
which naturally must be carried on upon a basis of 
a constant and regular supply of known dimensions 
beforehand, and on a very large scale. Secondly, 
any system of sporadic planting must necessarily 
tend to inflict injustice on the class of alternate 
labour which, as we have said, is likely to be fostered 
if State afforestation is undertaken on a large scale. 
The regular winter supply of such labour, which 
will have become skilled, will have to be cut 


down to a large extent in the year or 
years of saving, following a season of over- 
employment, and thus the skilled workman 


will suffer by the temporary utilisation of certainly 
less economical and probably extravagant casual 
“unemployed” labour. 

Mr. Keir Hardie—one of the least likely of 
men to find fault with any scheme for pro- 
viding work for the unemployed—in the course 
of his evidence before the Commission, was 
perfectly candid in saying that he did not mean 
that the State forests should be kept for the 
unemployed. “The best men ought to be selected 
for the work, and if those men were taken from 
other employment, that would create a vacancy in 
that employment which the unemployed man could 
fill. It is the employment of the men in the State 
forests we are concerned with, not necessarily 
taking them from the ranks of the unemployed.” 
It seems to us that this statement of Mr. Keir 
Hardie’s exactly expresses what such a scheme as 
is proposed will do, and indicates its limitations. 
As a means of creating a new and paying industry 
which will provide regular winter labour for a 
portion of the rural population which otherwise 
might be only partially employed, and indirectly 
fostering subsidiary industries, as well as providing 
an additional source for the future timber supplies 
of the country, the proposals of the Commissioners 
appear to be sound and unexpectedly promising, but, 
on the other hand, we cannot help thinking that 
those who hope to see in national afforestation on a 
large scale a field for the useful employment of the 
small armies of unemployed workmen, and often 
unemployable loafers, which parade the streets of 
the large towns at this season of the year, will be 
doomed to disappointment. Afforestation to be 
made a paying industry must be carried on by 
means of economical labour and on economical 
principles. 


American Competition in Iron and Steel. 


Mr. CARNEGIE’S declaration that the cheapest 
steel in the world is produced in the United States, 
coupled with the tariff revision controversy, raises 
anew the general question of American competition 
with Great Britain, and offers material for inter- 
esting speculation. If this assertion is true, how 
comes it that United States iron and steel makers, 
with practically half their furnaces and mills 
standing idle for want of orders, have permitted 
their British and German competitors to export 
between 7,000,000 and 8,000,000 tons of iron and 
steel these last twelve months? Something like 





two billion dollars, we believe, are invested in the 
United States steel industry. Would half the 
plant represented by this capital have been allowed 
to stand idle since October, 1907, while Britain and 
Germany have been constantly receiving moderately 
good orders for steel from foreign countries, if, as is 
alleged, it could produce steel more cheaply than it 
can be produced in Britain and Germany? Mr. 
Carnegie’s theory does not seem to square with 
the facts very well. 

We have heard so much about the wonderfully 
cheap productive powers of America from time to 
time, and about the ability and intention of that 
country to capture the world’s trade in iron and 
steel, and yet find both Britain and Germany 
leagues ahead of America in exportation, that we 
are getting a little sceptical. Some ten or twelve 
years ago our American rivals loudly proclaimed 
the superiority of their manufacturing processes. 
They told us that they would soon be able to pro- 
duce pig iron at 30s. a ton, and as their steel works 
and shipbuilding yards were better equipped and 
more efficient than any others on this planet, and 
as their business men were the most enterprising 
and their workmen the most skilful, they intended 
to “lick creation.” Few men were more con- 
spicuous in heralding the industrial triumphs of 
America and the accompanying downfall of Britain 
than Mr. Carnegie himself. What has happened 
since then? The British steel industry has taken 
a new lease of life! Our steel manufacturers have 
become colliery proprietors, ironstone miners, and 
blast furnace owners on the one hand, and 
shipbuilders and engineers on the other, thus com- 
bining, in many cases, every phase of produc- 
tion from mining the minerals to building a 
ship and her engines under a single manage- 
ment. The best appliances have been adopted, 
and substantial economies, both in labour and 
materials, have been effected. Our costs of pro- 
duction—and this is the cardinal point in the 
problem of international competition—have been 
reduced. But have they been reduced in America ? 
We doubt it. Iron ore, fuel, and labour are consider- 
ably more costly now than they were ten or twelve 
years ago. Between 1898 and 1908 iron and steel 
prices have gone up by fully 50 per cent. in 
America. Prices, of course, are not costs; but the 
President of the Steel Trust declares to-day that 
pig iron is produced at 3.65 dols. a ton less in 
England than the United States. In the last eight 
years, 1900-7, the price of pig iron—and this is the 
very foundation of the steel trade—has been 17s. 
a ton higher, on the average, in America than in 
this country. That that difference in price, 
accompanied in many cases by corresponding 
differences in more highly finished goods, has not 
been all extra profit for the makers is evidenced 
by the number of American iron and steel con- 
cerns that have been in financial difficulties. 

Careful consideration of the relative merits of 
Britain and America as steel producing countries 
will reveal little to our detriment. Our rivals have 
a big and progressive home market, and will long 
continue to be the leaders in point of production; 
but when it comes to exportation we hold some 
marked advantages over America. Our United 
States rivals labour under a big geographical 
handicap. Their principal ore deposits are 1000 
miles distant from their coalfields, and it costs 
from 8s. to 10s. per ton to carry ore from 
mines to furnaces, which is about twice as 
much as it costs us to fetch ore from Spain or 
Scandinavia, and about five times as much as it 
costs us to assemble our own domestic ore at 
smelters in our chief iron districts. America’s 
natural resources are vast, but all the bounties of 
Nature are not to be found on that side of the 
Atlantic. Not only does it cost the Americans 
considerably more to assemble raw materials at 
furnaces than it costs us, but their manufacturing 
plants, on account of the situation of the coalfields, 
are mostly from 400 to 500 miles from the seaboard. 
The boasted advantage our rivals hold in the 
matter of low ton-mile transit rates is more than 
destroyed by their long haulage distances. And, so 
far as the future is concerned, there is this point 
worth noting —by better organisation it will be 
possible to reduce cost of carriage in this country, 
while in America it is more than probable that 
transit rates will be increased. 

Nor must we forget the heavy capital charges 
carried by the American iron and steel industry. 
Capital liabilities and cost of repairs and renewals 
are, roughly, three times as high per ton of output 
inthe United States as in Great Britain. These 
exorbitant capital charges, coupled with insurmount- 
able geographical handicaps, render it practically 
impossible for the Americans to produce iron and 
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steel so cheaply as it can be produced in this 
country, Mr. Carnegie’s assertions notwithstanding. 
Here we have cheap, abundant, and highly cor- 
venient supplies of raw materials; we have coal, 
ore, limestone, blast furnaces, and shipping ports 
practically side by side; and on top of these 
great natural and geographical favours we have 
sound capitalisation—a combination of advantages 
not to be found in America. 








BRITISH TRADE IN SIBERIA. 


A SIBERIAN correspondent writes to us as follows :—The 
following will give you some idea of what is being done here 
in agricultural machinery, and I would point out that this 
is only one very small part of the whole, being only the 
machines which have been ordered by the Government 
Immigration Office, for the stores they have in many large 
towns in Siberia for the supply of this class of machines 
to immigrants. Machines sold by the agents for the many 
American firms and Russian firms are not included in those 
given here. The total number of each class that will be 
sold next year by all these agencies combined will reach at 
least six times the number here given and probably more, for 
with a yearly influx of over half a million immigrants, 
mainly agriculturists, it will easily be understood that the 
demand for this class of machine is enormous and ever 
increasing, and will be so for many years to come. It is re- 
markable to say that there are practically no English 
machines sold ; those that have been sold have been returned 
as unsuitable, the only exclusion being steam threshers and 
grain-sorting machines. 

Ploughs, of which 5000 are the Colonist type, 3000 deep 

cultivating, 969 fleet cultivating multi-share type, 15,000 
various types .. ee oe oe se ° os 





Portable engines ; 10 
Winnowers, various 400 
Grass mowers ‘ a eae a oe 
Self rakers . Be i a -- «- 3,460 
Binders. . ie ks oe i € 700 
on bo moe i Oe 7,800 
Cockle separating machines 100 
Various machines : 1,416 
Binder twine (poods) -- 18,000 


In addition to which, this one organisation has ordered spare 
parts for allsorts of machines to the tune of 150,000 roubles 
= £15,000, the total cost of the outlay for the machines 
given, spare parts, &c., amounting to a round sum of 
3,000,000 roubles = £300,000, and it is certain that the 
total value of the English machines included in this sum 
will not amount to 5 per cent. of the whole. 





GAS ENGINE-DRIVEN ACCUMULATOR PUMPS. 


A GAS engine for the purpose of driving an accumulator 
pump has recently been supplied to the Hoerde Bergwerk und 
Hiittenverein by the Siegener Maschinenbau-Actien Gesell- 
schaft of Siegen, Germany. The engine is of the Siegen- 
Koerting two-cycle double-acting type, with a single cylinder 
of 420 mm. diameter with a stroke of 740 mm., and it is 
designed to run between 117 and 25 revolutions per minvte. 

















When working at normal load the engine develops about 190 
indicated horse-power, but it is able to carry a heavy overload. 
The cylinder in this particular engine is in one piece, this 
arrangement being employed by the makers only in the 
smaller sizes of engines, the usual method in larger engines 
being to put in a divided liner from each end of the jacket. 
The piston is water-cooled, the water entering at the cross- 
head end of the piston-rod and passing out through the tail- 
rod. The engine is governed direct from the accumulator, 
The gas pump piston valve is of the ‘‘ Ryder’’ pattern and 
the pump draws in a full charge, which it returns until, by the 


, action of the ‘‘ Ryder ’’ valve, the suction is cut off, and then 


the charge is forced through the non-return valves into the 
bed of the engine and thence through the inlet valve into the 
cylinder. This ‘‘ Ryder’’ valve is actuated direct from the 
accumulator, and the inlet valve is designed on simple 
lines, no additional trip gearing or complication being 
necessary. It is claimed that with these Siegen-Koerting 
engines the work of pumping the air and gas is so 
reduced that, although the first engines of this type 
required 15 to 20 per cent. of their power for this purpose, 
the present pumps are only taking 5 to 6 per cent. of the 
power of the engine. 
of exhaustive trials and experiments conducted with the view 
to ascertaining the most suitable timing of the inlet valves, 
pump gearing and exhaust. As the engine has one continu- 
ous bed running from back to front the coupling up with the 
plunger pump is effectively made; the beds are joined by 
shrunk rings. The piston is carried by the cylinder wall and 
the piston-rod is thus relieved of any lateral stress. Starting 
is effected by compressed air at about 170 1b. per square inch 
pressure and generally two revolutions are sufficient for start- 
ing up. The general design and details of the pump are illus- 
trated in the engraving givenon page 88. The body is of cast 
steel, the bed of cast iron, the valves and seats of phosphor 
bronze, and the crossheads for carrying the traversing-rods of 
cast steel. A return-flow pipe is fitted between the two pump 
chambers so that the engine may be started without load. 


| The pump is made in accordance with the firm’s standard | 
| designs, the valves being the most interesting feature, inas- 


much as they are formed of rings with a wedge section backed 
with leather so as to secure tight and silent closing. There 
are no metallic springs, but closing is effected by a tubular 
rubber spring. The valve seats are secured by pins let through 
the outer casing, which ensures ease in dismantling owing 
to the fact that no bolt threads are in contact with the water. 
For the illustrations reproduced above and on page 88, we 
are indebted to Mr. H. Milne Atkinson, Brasenose-street, 
Manchester, the British representative of the Siegener Mas- 
chinenbw_-Actien Gesellschaft. 








A RAILWAY TIME-TABLE OF 1838. 


THROUGH the kindness of Mr. W. J. Ford, of Welling- 
borough, we are able to put before our readers a reproduction 
ofa very early time-table of the London and Birmingham 
Railway. It is printed on thin cardboard and measures ap- 
proximately 8in. by 13in. The date, it will be seen, is June 
4th, 1838, only a few weeks after the connection to Bir- 
mingham had been opened, but whilst it was still incomplete. 
It will be noticed that at the period of this card Rugby 
and Denbigh Hall were only connected by coach, the 
thirty-five miles of line between these two places not 
being finished till the following September, ‘‘ Denbigh 





This result is the outcome of a series | 








Hall’’ was used as the name of a station, apparently 
for a comparatively short time, the name having certainly 
been changed to Bletchley before 1840. Denbigh Hall, it is 
interesting to recall, was originally the name of a famous 
inn not far from Bletchley. There are still many survivals in 
railway nomenclature of a similar kind—notably the Fle 
phant and Castle Station near London—but in the early days 
of railways, when thecoach was hardly yet displaced, the names 
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of inns had far more significance than at present. Denbigh 
Hall had, however, we believe, become a recognised name of 
a village or locality, just as, to take a somewhat similar in- 
stance, the Crystal Palace now has, before the railway adopted 
it. 








THE INSTITUTION OF CrvIt. ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The 15th annual dinner of the Association will 
be held at the Queen’s Hotel, Leeds, on snr ag February 11th, 
oe iy p.m. The chair will be taken by Mr. E, J. Sile’.’ 
M. Inst, C.E. 
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A HEAVY OIL MOTOR WAGON. 


WE were recently invited to inspect a heavy oil motor 
wagon which Broom and Wade, Limited, of High Wycombe, 
have just completed for service in South America. The 
vehicle has been designed to carry a load of from 3 to 





cylinder walls, to the main bearings of the crank shaft, and 
| to a ‘‘banjo’’ which is fixed on to one of the crank webs. 
| Oil drips into this last-mentioned fitting, and the rotation of 
| the crank forces the oil centrifugally up into the big end 
bearings. The lubrication pipes are kept as short as possible, 
and are made of cold-drawn steel tube with copper ferrules 


B 
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Fig. 1-SIDE ELEVATION OF 
4 tons, and to be capable of hauling this weight up gradients | 
of 1 in 8. Its load will consist chiefly of copper ore, which | 
has to be conveyed over hilly country roads, and for this | 
reason a specially small wheel base has been adopted in order 
to facilitate turning. The front wheels have an exception- | 
ally large lock. The firm has not made many departures 
from its usual practice, but one or two important innova- 
tions have been introduced. This is particularly notice- 
able in the design of the back axle, which we shall | 
describe fully further on. A genera] arrangement of the | 
wagon is illustrated in plan and elevation in Figs. 1 and 3. 
The frame is made up of channel irons well braced together, 
and both the front and back axles are carried on elliptical 
springs, 

The propelling machinery comprises a horizontal single- | 
cylinder 20 horse-power internal combustion engine—Fig. 2. 
The cylinder is Sin. diameter by 8in. stroke, and the compres- | 
sion 901b. The engine is very slow running, the speed ranging 
from 550 to 800 revolutiuns per minute. A special feature | 
in the design of the engine is the provision made for injecting | 
water into the cylinder when hauling heavy loads up steep | 
gradients and at other times when the engine is being heavily | 
.oaded for its speed, at which it is running. The injection | 
takes place when the cylinder has travelled three-quarters of | 
its stroke, the water being sucked in with the auxiliary air. | 
The action is controlled by the driver, so that the water is | 
only admitted at his will. The addition of this water has a 
most peculiar effect upon the working of the engine, and cer- | 
tainly makes it pull very well. The reason for this is that the | 
water causes a higher mean effective pressure throughout the 
stroke. The working parts of the engine are lubricated by means 
of an oil distributor, Fig. 5, mechanically operated. It consists 
of a positive measuring device. Oil, in definitely adjustable 
quantities, flows by gravity to the cylinder walls, to the | 
main bearings, and to the big end bearing. The lubricator | 
itself is of very simple construction, and there are no small 
parts to give cause for anxiety. A feed drum B which con- 
tains the oil is rotated slowly by means of a simple hinged 
pawl and a ratchet which runs round its upper edge. This 
drum is machined to fit the bore of a containing cylinder 
which is formed in the bottom part of the casing A. In one 
position the interior of this oil drum is in communication G! | 
with four small horizontal chambers in the outer casing; the | 
capacity of these small chambers G is variable by means of ! 





THE OIL MOTOR WAGON 


gravity system here adopted that the lubricator requires no 
other attention than filling every two days. In feeding the 
bearings with a tube full of oil at intervals, the oil has less 
chance of dispersing itself through the interstices of the bear- 








the paraffin being turned on so soon as the vaporiser is 
sufficiently hot. The latter is practically a pocket formed in 
the cylinder head into which the paraffin is drawn one stroke 
before it is fired, Only sufficient air is taken through the 
vaporiser to carry the vapour through into the cylinder, 
this being done in partial vacuum. At the end of the stroke 
| an auxiliary air valve is opened admitting air and bringing 
the pressure up to the atmosphere in the cylinder. By this 
means the minimum amount of cold air is brought through 
the vaporiser, so that when the engine is running light the 
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Fig. 4-THE GEAR BOX 


vapouriser is not cooled by cold air passing through it. 


| Another advantage is claimed for this type of vaporiser in 
‘ : : | which air is admitted at the end of the stroke. 
brazed on to the ends. ~ It is claimed on behalf of the simple | 


This is that 


an extremely strong charge is obtained in the pocket formed 
in the vaporiser, which is much more readily fired than if 
the whole amount of air passed through the vaporiser. 
Owing to the strength of this mixture the ignition plugs are 
placed in this pocket. 


A departure from the previous 
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Fig. 3—PLAN OF THE: CHASSIS 


ing without distributing itself properly over the surface than 
it has with the constant drip system. A very heavy class of 
oil can be used, owing to the large bore of the passages 
through which the lubricant has to pass. As a horizontal 
engine is employed on this vehicle, the makers state that it 
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the thumbscrews D, which can be adjusted from outside. | 





Fig. 2—SECTION OF THE ENGINE 





would be inadmissible to employ the splash system of lubri- 


The continuance of the rotary motion ot the central oil drum | cation, owing to the tendency there would be for the oil to 


cuts off this communication, and subsequently connects the | become diluted with unconsumed paraffin. 
horizontal chambers, which are now full of oil, with vertical | 
passages which allow the lubricant to pass to the various | 


The oil in the 
lubricator is under exhaust pressure. 
As fuel, either paraffin or petrol can be used, and both are 


parts of the engine by gravity. The oil pipes lead to the | carried, Petrol is, however, only used for starting purposes, 


practice of this firm has been made in the substitution of a 
high-tension magneto for the low-tension make-and-break 
previously fitted. The drive from the engine to the back 
wheels remained as hitherto, the system, we are informed, 
having proved quite satisfactory. A gear box we were shown, 
which had been in service for 40,000 miles, was in a remark- 
ably good state of preservation, and even the dog clutch 
showed practically no signs of wear. Weillustrate one of the 
gear boxes in Fig. 4. It will be seen that there are two 
speeds forward and areverse. The gear wheels, which are 3in. 
wide, are always in mesh, and are brought into operation by 
means of the central double-faced dog clutch. At the end of 
the shaft carrying the small pinions there is a still smaller 





























Fig. 5—SECTION OF THE OIL DISTRIBUTOR 


pinion which can be engaged with internal geating on the wheel 
carrying the driving chain sprocket whenitisrequired to reverse. 
By sliding the shaft carrying the three pinions the small 
pinion is brought into operation without putting the other 
spur wheels out of mesh, the advantages of which are 
apparent. There is a special steel to cast iron cone clutch 
between the gear-box and the engine. It is a universal joint 
and clutch combined, and the drive is taken through two 





helical compression springs. We were informed that the 
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success of this clutch has to a large extent been due to the 
grooves cut in the cast iron piece. When steel and cast iron 
rub together matter collects which has a lubricating effect, 
which eventually causes slipping. It is claimed that this 
matter collects in the grooves, and, consequently, does not 
interfere with the good working of the clutch. In substan- 
tiation of this theory, we were told that if the dirt was not 
removed from the grooves about once a fortnight, then the 
clutch commenced slipping badly. 

A heavy roller chain transmits the drive to the live back axle, 
Fig. 6, which has been somewhat modified from the firm’s 
usual practice. The wheel nearest the differential runs on a 
sleeve, and is fixed to the near side differential wheel. The 
other wheel is driven by the axle itself. The chain drives the 
spider carrying the intermediate pinions. The axle also 
carries @ winding drum which can be brought into action by 
loosening the nut which keeps the wheel in one with the live 
axle. This allows the engine to drive the axle alone, and 
hence the winding drum. When climbing steep inclines it is 
sometimes advisable to lock both the wheels, forming a solid 
axle from end toend. This is provided for by means of band 
brakes fastened to the outside of the wheel hubs. By tighten- 
ing the band brake on the wheel nearest the differential, the 
wheel and the shaft are rigidly connected, thus forming a 
solid axle from end to end. It should be mentioned that the 
back axle runs in roller bearings which reduce the friction 
very considerably. 

In view of the hilly and tortuous nature of the roads 
in the district where this wagon will run, it has been 
necessary to provide particularly efficient braking power. 
There are three brakes—one acts on the gear ring shown in 
Fig. 4, and is operated by a foot pedal; one is operated by a 
hand lever, and consists of a friction band and drum on the 
differential gear ; and the third is also a band brake, the band 
being lightened by a screw, the drum being at the side of the 
winding gear. 

There is not much to say about the tipping body, as this 

















Fig. 6—-ARRANGEMENT 


follows the usual practice, and the arrangement is very 
clearly indicated in the engraving. 

During our visit to the works the wagon was taken out for 
a trial run, and carried a load of approximately thre2 tons. 
The machine could be turned round in a very small radius, 
and was easily controlled. It had no difficulty in pulling 
this load up a steep gradient of about 1 in 7 at the rate of 
from three to four miles an hour. This, in view of the 
nature and state of the road, was a very good performance. 








AUTOMATIC WEIGHING MACHINE. 


By the courtesy of the owners we were recently permitted to 
see in action in a large flour mill a line of nine ‘‘ Stacey ’’ 





Tue Excixcer™ 


weighers, made by Messrs. Frank Stacey and Co., of Winchester 
House, Birmingham. In fiour milling it is:the practice to 
blend several kinds of wheat before the grain is milled. Many 
years ago it was the customary thing to store all wheat in 
sacks, and, to obtain the necessary mixture, sacks of various 
sorts of wheat were shot into a bin so as to give the desired 








result. When, however, it was found to be more convenient | top of the building. The grain asit enters the mill is elevated 
to store the wheat in silos or bins, various schemes for | to the tops of these bins and each kind is delivered into its 


measuring or weighing the wheat from the different silos so as | own particular bin. 


The mixture, or blend, having been de- 


to give the requisite mixture were adopted. For some fifteen | cided upon, the machines, or as many of them as may be re- 


years weighing scales have been used for mixing in this par- 








| quired, are adjusted so as to give the desired amount at 
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Fig. 1—BATTERY OF AUTOMATIC GRAIN WEIGHERS 


ticular mill, but those which we are about to describe are of 
an improved form and different in detail from those which 
they have displaced. 

The action of these machines is entirely automatic. When 





Swain Sc. 
OF THE BACK AXLE 


once they have been set to weigh a certain amount at such 
and such intervals of time, they will go on doing it, and, 
judging by the performance of the machines when we in- 
spected them—and we may state that they had not been in 
any way specially prepared for our visit, but had been in con- 
tinuous operation for some weeks—we should say that they 
weighed with accuracy. The machines, without any altera- 
tion other than the changing of weights, can be made to weigh 
grain in amounts varying from quite small quantities up to 
100 lb. for each cycle of operations. At the time of our visit 
one weighing operation was being performed each sixty 
seconds. This rate may, however, be materially increased if 
desired, since the filling and emptying of the weighing hopper 
can be made only to occupy a few seconds. 

The accompanying engravings will serve to make the fol- 
lowing description of these weighing machines the more 
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Fig. 2—-ACTION OF THE WEIGHING MECHANISM 


readily understood :—Fig. 1 shows a line or battery of these 
weighers in position. They are shown in the engraving 4s 
being over a screw conveyor ; as a fact, however, a travelling 
band takes the place of this conveyor. Otherwise they are | 
arranged exactly as we saw them. The various kinds 
of grain are contained in huge bins reaching up to the 


each discharge, and the whole plant is then put to work, 
The weighers may be regulated so as to discharge simul 
taneously, one after the other, or, in fact, in any order that 
may be desired. When once adjusted and put to work they 
appear to require little or no supervision. To each is attached 
a revolution counter, so that it may be seen at a glance 
exactly how many weighings have been made and hence how 
much grain has been discharged on to the band or into the 
worm conveyor, as the case may be. The whole of the wheat 
as each weighing operation is completed is not immediatel) 
flooded on to the conveyor, but has to pass through an open- 
ing the size of which can be regulated. Hence, it is possible 
to do a considerable amount of mixing, as thin streams of 
wheat can be made to mingle on the belt, but if the mixtur: 
is not made sufficiently intimate by this means, to ensuré 
that the quality of the flour produced on milling is perfectly 
even, the conveyor may be made to discharge into a separate 
mixing machine, as shown in Fig. 1. 

The actual working of the weighing mechanism is well 
illustrated in Fig. 2, In the left-hand drawing of this figure 
the apparatus is shown in the position for loading the 
hopper A with grain. The central drawing shows the 
weighing position and the right-hand drawing thedischarging 
position. Taking the left-hand drawing first. The hopper A 
is receiving its charge from a spout leading from the bin or 
silo, which, for simplicity’s sake, is not shown in the engrav- 
ing. The weights C have been adjusted to the exact amount 
of material which the machine is to weigh at each operation, 
and the scale beam B, under the action of these weights, has 
raised the hopper so that its upper part presses against the 
links attached to the upper jaws D, causing the latter to open 
and admit the grain to the hopper. The distance between 
the upper jaws and the top of the hopper is made small, be 
cause, if the distance were at all considerable, when the cut- 
off mechanism—which will shortly be described—came into 
action to stop the supply, there would still be a sufficient 
quantity of grain in the act of falling to impair the accuracy 
of the weighing. 

While loading is going on, the lower jaws G of the hopper A 
are, of course, closed, and the pin K which is attached to the 
sliding bar L is resting on the bracket N. This is shown in 
dotted lines as belonging to the frame of the machine and 
not to the hopper. The sliding bar maintains the same posi- 
tion, having regard to the frame in all the phases of the 
operation of the machine, but it will be observed that its rela- 
tion to the hopper A changes with each different position of 
the scale beam B, Thus, when loading is going on, the lugs 
O O are furthest removed from the pins M M, with which 
they have to engage in order to open the jaws G. 

The driving of the mechanism is brought about by the 
shaft E' and the cam E. Sprocket wheels and chains are 
employed for driving the shaft, and all the machines in one 
line are mechanically connected together, so that it is impos- 


sible for them to get out of step when once set. The cam E 
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revolves slowly. At the installation in question only one 
complete revolution—representing a complete cycle of opera- 
tions of the weigher—was made in sixty seconds. In the left- 
hand drawing the cam E has just released a tilting plate F, 
which is attached to the scale beam B. In releasing F, the 
weights C, which are contained in a metal case provided with 
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a sloping top, so that dust may not settle on it and interfere 
with the weight, have been lowered and the scale beam B 
tilted.. It is this same tilting operation which has opened the 
upper jaws D, as already explained. 

When the proper charge has been received in the hopper A, 
the latter descends (see the central drawing in Fig. 2). The 
immediate effect of this is to allow the upper jaws D to 
close and cut off the supply of wheat from the bin. We 
may say that the weighers were so accurately adjusted 
that when these jaws were closed the wheat in the hopper 
exactly balanced the weights in C, so that the scale beam 
vibrated gently and evenly. The weight of the jaws D and 
its links is counterbalanced to within narrow limits by the 
compensating weight H sliding on the lever R which is 
pivoted at J. This arrangement is, we are informed, 
specially desirable when weighing light weights, as it is of 
much importance to neutralise the pressure of the upper jaws 
on the scale beam. 

The discharge of the hopper does not depend in any way 
on the weight of the charge or on any impulse given by the 
charge to the scale beam. In fact, there is an appreciable 
interval between the completion of the charging and the dis- 
charge. The operation of discharging is brought about by 
the further revolution of the cam E, as shown in the right- 
hand drawing of Fig. 2. In this position thecam E has lifted 
the tilting plate F', and consequently the scale beam. This 
has the effect of depressing the hopper A until the lifting pins 
M M are borne by the lugs 0 O. In this manner the jaws G 
are opened and the charge released. The cam goes on 
revolving, the hopper A is raised by the action of the weights 
C, the jaws G close, and finally the top of the hopper again 
engages the opening mechanism of the jaws D and the 
cycle of operations begins over again. The office of the stop 
P, which is attached to the frame of the machine, is to bear 
the weights C after they have been gently lowered by the 
action of the cam, preparatory to and during the process of 
loading. This stop limits the inclination of the scale beam, 
prevents straining of the upper jaw links, and is provided to 
make the machine work smoothly and silently. 

Though we havé described the machines as fitted in a flour 
mill, we may say that the makers claim that the weighers 
are suitable for granular materials of any kind ; and there is 
no doubt that they would be. From our own observations 
we can testify to the fact that the machines will keep on 
weighing accurate quantities continuously. We watched 
several machines over numbers of weighings, and in each case 
the scale beam vibrated evenly, showing that an accurate 
balance had been obtained. 








THE FILTRATION AND PURIFICATION OF 
WATER FOR PUBLIC SUPPLY.’ 
By Mr. JOHN DON, Associate Member, of Maybole. 


RARELY does it happen that a catchment area is entirely free 
from the possibility of contamination from sewage, manures or 
other decaying matters deposited on the surface. But water 
undertakers have certain powers conferred upon them by the 
Act of 1847, and when new ground is acquired they ought to 
make precise stipulations with reference to the operations that 
are to be permitted on any portion of the ground which they 
hold on lease, or from which they are authorised to collect 
water. Water undertakers should, if possible, acquire the full 
possession of the lands lying near the principal conduits, as 
well as of a considerable area adjoining the reservoirs. Such 
land should be planted and the streams kept free from weeds 
and the flow of water freely exposed to the air. Needless to 
say, the drainage of habitations within the catchment area 
must be rigidly excluded, and the water manager should 
periodically make an examination of intercepting drains and 
conduits in order to satisfy himself that the precautions are 
effective under all conditions. 

If agricultural pursuits have to be tolerated within the 
catchment area, these should, if possible, be restricted to 
grazing. In any case the use of farmyard manure and town 
refuse as top-dressing is very objectionable, and can hardly 
fail to import polluting matters into the stream. Mineral 
fertilisers may be allowed if any concession on this point has 
to be made. 

Water proceeding from marshy ground is in no case to be 
recommended, for, in the first place, it is of the nature of 
stagnant water and holds the products of vegetable decay, and 
secondly, it teems with insects and animalcul, dead and alive. 
Water from peaty grounds is discoloured and, from the presence 
of peaty acids which it invariably carries, it is able to dissolve 
lead, Certainly these ingredients may be removed by precipita- 
tion with alum and other chemicals, and if that be properly 
attended to the supply may be rendered perfectly wholesome, 

Numerous towns in England are supplied from deep borings, 
and such is also the case in America on the Mississippi valley, 
in the Transvaal, and elsewhere. In all undertakings of this 
nature the same considerations apply with regard to the area 
surrounding the wells, as in the case of catchment districts, A 
knowledge of the geology of the country will enable water 
authorities to determine the extent of land which they should 
have under their control. 

Pollution of water from underground sources is of frequent 
occurrence, and exhaustive experiments have been made by Dr. 
Thresh and others to discover the most suitable means of 
locating the prime cause of contamination. The surrounding 
area must first be searched for rubbish heaps, farmyard manure, 
cesspools, &c. The suspected spot is then dosed with a chemical 
substance, as common salt, ammonium chloride, fluorescein, or even 
with a culture of harmless bacteria, and the well is regularly 
pumped for some time. If the water gives indications of the 
presence of the added chemical, the deduction naturally is that 
there is some avenue of cummunication between the suspected 
locality and the well in question. The interpretation of the 
results demands great care and experience, for ope must par- 
ticularly note the rate at which the chemical travels from the 
place wherein it was deposited to the water in the boring. By 
that means the observer will be able to form an opinion as to 
whether a fissure does or does not exist. Slow percolation 
would indicate unfissured strata, and through closely compacted 
ground bacteria and offensive matters do not penetrate to any 
great depth. This is why it has been recommended, as a con- 
trolling experiment, to make use of a culture of bacteria, for if 
that can filter into the boring from the suspected spot, other 
species of the same kind can do likewise. 

Storage reservoirs fall into several classes, not only in reference 
to their capacity relative to the daily demand, but also in regard 
to the admission or exclusion of light, and to the arrangements 
whereby their contents are either left comparatively still, or 
are forced to travel from compartment to compartment. The 
rate at which sedimentation goes on in impounded water is an 
interesting question which suggests many lines of useful inves- 
tigation. The time of descent of any given particle depends 
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upon its size, its density, its form, and, above all, upon the 
speed with which it is being carried forward. 

Where the sediment is fine and the storage capacity not very 
great, subsequent filtration must be depended uson to complete 
the purification. The oldest and the most natural method of 
forming a reservoir is to dam up a stream which is enclosed by 
rising ground. Here the chief causes which militate against the 
acknowledged benefits of impounding are to be looked for, in 
the growth of water-weeds, alg, plankton. In soft waters 
plant species of a low type vegetate very actively, and cause 
many objectionable results. The water carries away products 
of their decay, which become noticeable to the consumer both 
from the visible turbidity and from the attendant odours. 

Much may be done to obviate these evils by judicious construc- 
tion of the impounding dam. Roofing over is the perfect remedy, 
for plants of the species mentioned will not grow in the dark. 
Nor do they flourish readily in water which is kept in motion. 
When, as in so many instances, the case to be dealt with is a 
reservoir exposed to the light, in which the water rests for 
many days, the main principles of construction are these. The 
dam should be as deep as possible, not less than about 30ft., 
so as to discourage bottom growths. The slope of the sides is 
to be steep, so as to diminish the shallow margin on which 
the alge find an attachment. The borders are to be kept clear of 
grass. To a depth of 10ft. below the probable water level they 
should be pitched with set rubble, or lined with concrete, and 
deeper still with loose stones. The result of many investigations 
is the discovery that the alge may be destroyed by the applica- 
tion of a chemical which need not impair the potability of the 
water. Salts of copper are algicidal even in very dilute solution. 
One part of the sulphate in ten millions of the impounded water 
serves to extirpate the alge and to leave the water clear and 
limpid. This has been confirmed by numerous successful experi- 
ments in America, England, and elsewhere. 

It is usual in America to have three or four compartments 
arranged either in a rectangular form or in a crescent. From the 
raw-water basin the flow takes place over a dividing wall into the 
next, and so on. At the Paris waterworks of the Compagnie 
Générale the settling tanks are so constructed as to induce con- 
tinuous and progressive sedimentation. The process here is three- 
fold. First, the path of the water lies through a series of narrow 
troughs disposed in zigzag form, in which the heavier particles are 
thrown down. Following the troughs comes a sequence of larger 
compartments, and finally decanting basins, and in both of these 
the alternating left to right and also up and down movements 


Continuous Sedimentation Circulating Reservoir at Sundridge Park 



























induce still further precipitation. The combined effect of these 
slow and regulated and tortuous movements is that the sedimenta- 
tion is more rapid than if the water were left stationary. It is 
also conducted within a much less area and with far less depth 
than would be necessary if mere stagnation were depended upon 
to produce a like result. 

Notable for its ingenious construction is the Sundridge Park 
covered reservoir, which is laid out in concentric channels. From 
the plan—Fig. 1—it will be seen that the water circulates first in 
one direction and then backwards in the next conduit inwards. 
There is a slight fall from the periphery to the centre, where the 
outlet is placed. The assurance of the water engineer that this 
reservoir, as well as those of similar construction at Eltham and 
Knockholt ‘‘ work admirably,” may be accepted as good evidence 
that the principle of their construction is sound. 

Starting with a filter bed constituted of layers of gravel and 
sand, graded from coarse to fine upwards, and all thoroughly 
clean, we know that for a time it intercepts none of the 
microscopical germs and only an inconsiderable portion of the less 
minute organisms and of the suspended silt. As its operation 
continues, the ratio of suspended matters which escape to those 
which are retained decreases gradually, until after the lapse of a 
certain time it becomes almost a vanishing quantity. 

The reason for the gradual improvement in the purity of the 
effluent is not far to seek. Sediment accumulates upon the surface 
of the sand. It covers the surface of the granules in the top layer 
and loosely plugs the intervening channels. Distributed all over 
this film of silt are numerous minute forms as alge, desmids, 
bacteria. The upper surface of the sand is transformed into a 
loose and more or less permeable matting of vegetable filaments, 
mostly lying quite superficially and only invading the sand toa 
depth of a few inches. When this feltwork has attained to a 
certain consistency, the water which escapes through its interstices 
is denuded of sediment and even of bacteria to a very large extent. 
It is not the minuteness of the openings alone that contributes to 
the arrest of bacteria. From the experience of the ‘‘ roughing ” 
filters in the Paris waterworks, it appears that a large percentage 
of microbes, sometimes as much as 90 per cent., fails to escape from 
the fourfold percolation of beds furnished with comparatively large 
particles, ranging in size from lin. in diameter to fin. According 
to Dr. Kemna, the gravel strainer does not operate at all like a 
sieve. The pebbles and coarse grains are covered with a sticky 
film composed partly of dead, partly of living material. Particles 
of mud as well as germs impinge on the stones and tend to adhere. 

The fact being established that rough strainers do catch a large 
percentage of the minute forms, we are not left in doubt that the 
same occurs in the ordinary sand beds. After they have donned 
their slimy covering they constitute one of the agencies by which 
bacteria are removed. Returning now to the felt-work of algoid 





growth, we can readily see that a similar office is performed by the 
interlacing filaments. The minute strands, with their slimy 
coating, capture bacteria just as the threads of a spider’s web catch 
insects. ere, then, we have the second agency for intercepting 
the bacteria. When one remembers that these two agencies 
referred to operate mostly in the upper layers, one can deduce that 
a second filtration is likely to prove more efficacious in the 
treatment of refractory filtrates than would have seemed to be the 
case at first sight. 

Experimental study of the natural history of the filter bed has 
brought to light yet a third cause of the important check which 
the sand filter imposes upon bacteria which frequent its surface. 
Dr. Strohmeyer has shown that green alge are energetic 
destroyers of minute germs, acting upon them, in all probability, 
by means of the nascent oxygen which they evolve. But further. 
The investigations of Zsigmondy, Burton, Dunbar, and others, have 
shown that even matte s in solution, more especially colloidal 
substances, are separable from water by contact with filter beds. 
Precipitation of colloidal matter undoubtedly occurs in the filter 
beds which receive the fluids from septic tanks, and the marked 
diminution of organic matter which is effected by certain types of 
filter designed to purify river waters is very likely attributable to 
de-solution of colloids. 

It remains now to touch upon the disadvantages of sand filters. 
Of these there are prominently three. First, the rate of filtration 
is slow. In the second place, the cleaning of a bed which has 
become clogged entails considerable expenditure of time and 
labour, and the contact of labourers’ feet with the filtering bed is 
objectionable. The top layer must be scraped away to a depth of 
about half an inch, and fresh sand substituted. Thirdly, there is 
a loss of time and of water after the run is restarted. In cold 
weather the filtering skin forms more slowly, and in summer the 
rapid increase of algw necessitates frequent cleaning. 

Regulations for the construction and management of slow sand 
filters.—(1) The surface of the filters should be of such dimensions 
that there is a sufficient reserve to ensure the delivery of the 
necessary supply under all conditions cf the raw water. (2) There 
should be two or more beds, so that cleaning may be done without 
wholly interrupting the work of purification. (3) Each filter bed 
should be provided with a regulator, so that the velocity of the 
flow may be under control. (4) The effluent should be readily 
available for sampling as soon as it leaves the filter. (5) Bacterio- 
logical analysis should be made periodically, more especialiy after 
cleansing, and after filtered water has been allowed to pass into the 
service reservoirs or mains, and under al) conditions which appear 
to be abnormal. (6) There should be determined by ex- 
haustive experiments the time that ought to elapse between the 
cleansing of a bed and the delivery of the effluent to the service 
reservoir. (7) The thickness of the filtering layer should be 
sufficient for the local conditions and never less than l6in. (8) 
The walls and floor of the filter must be water-tight. (%) There 
should be appliances for the proper washing of the sand, and, 
wherever practicable, the contact of the workmen with the 
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material should be avoided. (10) Special regulations should be 
drawn up for the management of the filters in cold weather, more 
especially in times of frost. 

It is well known that on the Continent much less attention is 
paid to the chemical analysis of filtrates than in this country. In 
Britain water containing more than 0.1 part of albumenoid 
ammonia per million would be regarded as suspicious. The pre- 
sence of nitrites is also looked upon with suspicion in this country. 
It is generally accepted that upland surface water should not hold 
more than 0.3 to 0.5 parts of nitric and nitrous nitrogen together 
per million. Seine water contains on the average one part per 
million of nitric nitrogen and traces of nitrates. There is a 
difficulty in prescribing a general standard of purity based on 
chemical constitution merely. A knowledge of local circumstances 
bearing on the area of catchment is a sine gud non if the analysis 
is to be made the test of potability. The only satisfactory test of 
the efficiency of a filtering plant which is generally available 
would seem to be that which the German authorities rely upon, 
and which is largely depended upon in France and Belgium, 
namely, the bacteriological analysis. 

In comparison with slow sand filters, Jewell filters possess the 
following advantages :— 

(1) Capacity to treat very turbid waters and to remove colour. 
(2) Occupy a relatively insignificant area of ground. (3) Freedom 
from risks of objectionable growths, and from the tastes and odours 
they impart. (4) Rapidly and easily and cheaply cleansed, with- 
out risk of contamination by workmen. 

Very similar to the Jewell filter in its leading principles is the 
Bell filter The precipitant employed is the same, and the device 
for washing the sand when it becomes clogged is only a little more 
elaborate than that of the American invention. Not only is filtered 
water forced upwards from below, but the revolving arms which 
stir up the sand are hollow perforated tubes which receive a further 
supply of pure water from above, by way of the revolving shaft, 
and discharge this in fine streams among the filtering material. 
The holes in the hollow wash arms are protected when not in use 
by an automatic back-pressure valve. In the American filter, the 
head varies from 6ft. to 14ft., that is to say, it does not exceed a 
pressure of 71b. per square inch. The Bell filter is usually worked 
under a pressure far in excess of that limit. Pressures of 301b., 
951b., 1201b., and 3001b. per square inch are employed at Bury, 
Crewe, Polton and Linwood respectively. But the filter works 
with a less powerful head if needful. Messrs. Bell affirm that the 
consolidation of the granulated quartz iu their filters, owing to the 
high pressure, does much to perfect the efficiency of the apparatus. 
The Bell filter possesses all the distinguishing traits which mark 
the efficiency of its American rival. It removes peaty acids when 
these are present. It deals effectively with fine silt. As a result 
of bacteriological analyses of its effluent, as tested at Banbury by 
Professor Frankland, the filtrates were pronounced to be ‘‘of a 
very high degree of bacterial purity,” the bacillus coli being reduced 
from 10 per cm.? to 1 in 10 cm.* 

The construction of the Reeves (Mather and Platt) filter does 
not differ greatly from the Bell filter. Coagulants may be brought 
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into use if so desired. The filtering material is crushed quartz, 
and the size is graded, a layer of finer particles being at the top 
and of coarser below. The filter is constructed to act either wit! 
pressure or with a deep head of water. In the pressure variety 
represented—Fig. 2—it will be noticed that the form of the filter- 
ing cylinder is that of the frustum of a cone with the wider end 
upwards. It is claimed that this design prevents water from 
shipping down the sides without being properly filtered. The 
makers remark that the filtered water is allowed to run waste for 
a few seconds only. They do not state, however, that the filtrate 
is satisfactory as regards the bacterial content after that brief run. 
There can, indeed, be little doubt that in this country at least, 
there is an absence of systematic testing of the filtrate after 
washing Unless the greatest care be taken to exclude the first 
filterings until such times as experiment has shown that the filter 
will have resumed its normal efficiency, great numbers of bacteria 
may escape into the consumers’ supply. Expert opinion, in 
Britain, inclines to the belief that a filtering viscous skin, whether 
artificial or natural, is the agent which plays the most important 
part in the elimination of germs, so long as sand or crushed quartz 
is the material of which the bed is composed. It will be remem- 
bered that with the Jewell filter about half an hour was considered 
sufficient for the skin of precipitated alumina to establish its 
proper efficiency. 
(To be continued. ) 








STANDARDISATION OF FIRE-BRICKS, &c. 


A MOVEMENT has been set on foot by the English Ceramic Society 
for a conference of representatives of the various technical insti- 
tutes and societies, to consider ways and means of arranging for 
the ‘‘ grading ” and standardising, as far as possible, of the refrac- 
tory materials, such as fire-clay, magnesite, &c., used in the con- 
struction of furnaces, kilns, ovens, kc. The movement started in 
January, 1908, with the English Ceramic Society, and it received 
an impetus by the discussion which followed the reading of Mr. 
Bywater’s paper at the Gas Institute last year. Dr. J. W. Mellor 
communicated with the secretaries of the different institutes, and 
representatives were appointed to meet at Stoke-on-Trent on 
January 4th, when Mr. J. E. Stead, F.R S., was elected as chair- 
man, Mr. J H. Darby as vice-chairman, and Dr. J. W. Mellor as 
hon. general secretary, The Villas, Stoke-on-Trent. 

The title of this body was provisionally fixed as ‘- The Committee 
for the Standardisation of Refractory Materials.” The general 
opinion of the representatives present was that there was need for 
such a committee, and that the following preliminary scheme 
should be adopted : — 

(a) To arrange and classify the various refractory materials :— 
Clay ;_ siliceous, as silica and ganister; special, as magnesite, 
chromite, &c. 

(6) To arrange standard specifications for the raw materials and 
for the manufactured products. 

(c) To consider the possibility of arranging for uniformity in 
certain ‘‘ stock ” or ‘‘ standard ” sizes. 

(d) Standard methods of testing, analysis, &c. 

To carry out this scheme, it was agreed that the representatives 
of the Institutes should consult with their respective fellow- 
members, and wherever possible procure information bearing on 
their specific requirements, togetner with data as to furnace tem- 
peratures and conditions of operation. 

Each section will at first conduct its own part of the inquiry 
independently of the others, and prepare a draft of their sugges- 
tions to be submitted to the next meeting of the General Com- 
mittee. These suggestions will be embodied in a provisional 
report to be sent back to the sections for approval or amendment, 
and finally published as the General Report. It is proposed to 
revise this report periodically to keep abreast of developments. 

Since the expenses will not be very considerable, it was agreed 
that contributions from the Institutes ¢nd manufacturers would 
— the preliminary expenses connected with the Committee’s 
work. ‘ 

Industrial sections include chemical and electrical section, glass 
section, metallurgical section (Iron and Steel Institute and 
Institute of Metals), gas engineers’ section, and pottery section.— 
The members of the Committee representing the various indus- 
tries should formulate the demands of their own industry. This 
will probably be best done by inviting opinions on the following 
lines :—(1) Materials at present in use, any general information 
as to analyses, &c.; (2) conditions of use, nature of furnace opera- 
tions, temperature, and whether the temperature is continuous or 
intermittent ; (3) criticism of materials at present in use ; (4) sug- 
gestions as to improvement, both in material and in sizes and 
patterns available. 

Ceramic Society section.—(1) Definition of refractoriness. (2) 
Grades of materials, based on—(a) refractoriness ; (+) class of 
material—aluminous, as clay and bauxite; silicious, as ganister 
and silica ; special, as magnesite, &c. (3) Examination of raw 
materials: General, as to presence of calcium carbonate, coal, 
pyrites, &c.; chemical analysis, standard methods ; refractoriness, 
methods of determining; mechanical analysis, methods, &c.; 
behaviour at various temperatures, shrinkage, porosity, plas- 
ticity. 

Manufacturers’ section.— Suggestions as to eliminination of odd 
and little used sizes and shapes; standard sizes and shapes ; 
deviation from specified dimensions in special sizes ; suggestions as 
to the grading of clays, as proposed by the English Ceramic 
Society ; general suggestions. 











YORKSHIRE COAL TRADE. 


ON Saturday last the annual dinner of the Yorkshire Coal and 
Coke Trades Wagon Representatives was held at the Royal 
Victoria Hotel, Sheffield. Eight years ago this Association was 
formed with the object of holding an annual gathering to bring 
together the representatives of firms who have wagons of their 
own running on the various railway systems and the representa- 
tives of the railway companies. The previous yearly meetings 
have been held at Doncaster, Barnsley, and Mexborough, Satur- 
day’s being the first in Sheffield. Practically all the collieries in 
South Yorkshire were represented, as well as wagon-owning firms 
in Liverpool, Grimsby, Barnsley, Gorton, Doncaster, Chesterfield, 
and other places. Mr. W. Hague, of the Manvers Main Collieries, 
presided. In proposing ‘‘The Coal Trade and the Wagon and 
Kindred Trades,” the chairman said he was sorry times had 
changed since he stood before them at a previous meeting at 
Barnsley. On that occasion the traders were calling out for 
wagons, and places were standing for want of coal. Now the boot 
was on the other leg, and collieries were standing for want of orders. 
The coal trade, of course, went round in certain cycles, and it had 
had avery goodinnings. But, although it was depressed at present, 
he believed, from what he knew, that the prospects were good. 
They had to bear in mind that the new pits which were being opened 
in the vicinity of Doncaster were bringing a vast amount of 
competition to the collieries of South Yorkshire and North Derby- 
shire. That competition must be met. The new collieries must 
find an outlet for their coal. But the excess of output over con- 
sumption was having a very detrimental effect at present upon 
the collieries in South Yorkshire and Derbyshire. He thought, 
however, that when the trade settled itself they would not have 
such a bad time as many people seemed to imagine. Next 
July they would have the Eight Hours’ Bill in operation. 
Speaking from the point of view of South Yorkshire, he con- 
sidered that the Government had dealt most partially and 
unfairly with the South Yorkshire and Midland districts, and 
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given the North-country owners the preference. 


** We,” said 
the chairman, ‘‘have got to bear the brunt for twelve months 
until they come into line with us, and you know what competi- 
tion from the North means with regard to South Yorkshire and 
Derbyshire.” Although a good many people appeared to think 
that the Eight Hours’ Bill would not have a very detrimental 
effect upon the coalowners, it was his opinion that it was going 
to have a very serious effect indeed. It would mean restriction 
of output, and increased cost in getting the coal. To his mind 
cheap coal was a thing which they ought to have in order to 
benefit the trade of the country, and to meet competition from 
other countries. Mr. C. H. Elliott, Wombwell Main Colliery, 
while admitting that they might have something to fear from 
the large concerns that were developing near Doncaster, did not 
think that the danger was as great as perhaps appeared on the 
surface. For instance, ia his own district at Wombwell Main 
there were ten collieries within a radius of two miles, each with 
an output of 1000 tons or over per day. Within a similar radius 
of Doncaster the output was only 400 tons. They must also 
bear in mind that although they were producing at rather a 
large risk, at the same time there was an increasing consump- 
tion consequent upon the increasing population. Other speeches 
followed. 








Tse Board of Trade bave recently confirmed the 
undermentioned Orders made by the Light Railway Commissioners : 
—(1) Bath Electric Tramways (Light Railway Amendment) Order, 
1909, amending the Bath and District Light Railways Order, 1901. 
(2) Callington Light Railway (Amendment) Order, 1909, further 
amending the Callington Light Railway Order, 19U0, as amended 
by the Calliagton Light Railway (Extension of Time) Order, 1903, 
and the Callington Light Railway (Amendment and Transfer) 
Order, 1907, and authorising the construction of a light railway in 
extension of the light railway authorised by the Callington Light 
Railway Order, 1900. 

CONCRETE INSTITUTE.—At a meeting of the Council of the Con- 
crete Institute, held on Thursday evening, January 14th, at which 
Sir Henry Tanner, I.S.0., presided, it was decided that all new 
members resident in Great Britain joining after the enrolment of 
the first five hundred members should be subject to an annual sub- 
scription of £2 2s. instead of the present subscription of £1 1s., 
which latter subscription will, however, still be retained for new 
colonial and foreign members. The third general meeting of the 
Institute will take place at the Royal United Service Institution, 
Whitehall, on the evening of February 18th, when Mr. Serraillier 
will read a paper on ‘‘ Certain Aspects of Reinforced Concrete.” 


ANNEALING.—It is well known that steel gains in strength and 
uniformity of structure by slow heating to a definite temperature. 
followed by slow cooling. The correct ultimate maximum tem- 
perature is of the utmost importance, as also is the uniform 
heating and cooling. The Laurentide Mica Company, Limited, of 
Pittsburg, has just placed on the market a packing known as 
‘**Micanneal.” It is claimed by the makers that this substance is 
infusible, will not absorb gas, and that itis a remarkably good 
heat insulator, thereby preventing the steel from being heated or 
cooled too rapidly, and also protecting it from oxidation. Weare 
informed that under the same conditions, specimens packed in 
Micanneal require from 25 to 150 per cent. longer to heat and cool 
than with any other packing. The substance is prepared in 
different degrees of fineness, from the coarsest to the finest mesh. 
A pamphlet has just been issued by the company giving results of 
comparative tests of this and other packings, which may interest 
our readers. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS : 
THE COVENTRY GRADUATE SECTION.—The recently established 
Coventry Section of the Incorporated Institution of Automobile 
Engineers has, we are informed, already proved asuccess. A large 
number of members was enrolled at the opening meeting, and 
additions are being made daily, so that this, the youngest offspring 
of the Institution, bids fair to take first place in the list of Graduate 
Centres. A good programme of lectures has been drawn up, and, 
to lend variety, it has been arranged that visits to motor works of 
importance should commence at once, and continue throughout the 
season. The first lecture is to be given by one of the graduates, 
Mr. J. A. Mackle, B. Eng., of the Daimler Motor Company, who 
will deal with ‘“‘The Progress of Flight.”” The meeting will be 
held on Tuesday, January 26th, at the Priory Assembly Rooms, 
Priory-row, Coventry, commencing at 8.15 p.m. Prospective 
graduates should write for particulars of membership to the Hon. 
Sec., G. W. Hayter, 132, Widdington-road, Coventry, or to the 
Secretary of the Institution, 1, Albemarle-street, London, W. 

LIVERPOOL ENGINEERING SocrETy.—The annual dinner of the 
above Society was held at the Adelphi Hotel, Liverpool, on 
January 14th, and was highly successful. It was attended by 
over 200 gentlemen, the chief guests being Mr. J. C. Inglis, 
President Inst. C.E., Sir William H. White, the Marquis of 
Graham, the Lord Mayor of Liverpool, the Mayor of Birkenhead, 
Mr. J. F. Aspinall, and the Bishop of Liverpool. After the loyal 
toasts had been proposed by Mr. A. R. T. Wood, the president, 
the toast of ‘‘ The !mperial Forces” was proposed by Mr. J. G. 
Legge, M.A. The Marquis of Graham, who is the commander of 
the Clyde Division of the R.N.V.R., responded, and gave some 
interesting particulars of his experience on a gunboat propelled 
by gas engines. The Marquis said he had travelled nearly 2000 
miles in this vessel, and, speaking from his experience, he believed 
they could economise by at least one-third of the engine-room 
complement and by one-third in the cost of fuel by adopting gas 
engines for marine work. He suggested that it might be worth 
the while of inventors to pay more attention to the production of 











some form of fuel for gas producers in which the by-products have 
been eliminated previous to being used in the producer, so that 16 
ounces of each pound of fuel carried on a gas-propelled vessel 
would be available for power purposes. The toast of ‘‘The 
Engineering Profession” was proposed in a happy speech by the 
Bishop of Liverpool and replied to in similar vein by Mr. Inglis. 
In proposing the toast of ‘‘ The. Liverpool Engineering Society,” 
Sir William White referred to the generous offer of Mr, Alexander 
Elder to provide a fund with the object of founding a Uhair of 
Naval Architecture at the Liverpool University. It was fifteen 
years since Sir William White made an appeal in this city for 
the establishment of such a chair, and he felt that with sucha 
splendid University, so magnificently equipped, it was not a 
matter for congratulation that the great shipping, shipbuilding 
and marine engineering industries, which constituted the main 
part of Liverpool’s prosperity, should be unrepresented by a 
professor at the University. 1t was a pleasing thing to remember 
that it was as a memorial to his brother, Mr. John Elder, the great 
marine engineer, that the Chair of Naval Architecture was estab- 
lished in Glasgow by his widow, and now out of three schools of 
Naval Architecture outside the Admiralty service that will exist in 
the United Kingdom two will have been founded by the Elder 
family. The speaker congratulated Professor Watkinson on 
having been able to forward the result. He trusted that those 
responsible for carrying out the scheme would proceed with the 
greatest care and deliberation. The toast was replied to, in a few 
well-chosen words, by Mr, A. R. T. Woods, the president. The 
toast of ‘Our Guests” was proposed by Mr. Thomas Duncanson, 
and the reply was made by Mr. James H. McGaul, the Mayor of 
Sishenhond. The Liverpool Engineering Society was brought 
into existence thirty-five years ago by the late Mr. G. Fosberry 
Lyster, and, after a modest beginning, has blossomed out into a 
society of great importance to Liverpool and the district around. 
Its members now number over 500, and these belong to all the 
different branches of the engineering profession. Its head- 
quarters are the Royal Institution, Liverpool, and the honorary 
secretary is Mr. T. R. Wilton, A.M. Inst. C.E, 





THE IRON, COAL, AND..GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 
Trade Improvement. 

THE better account of iron trade prospects which was 
given in this letter a fortnight ago is happily confirmed. This 
week the Mayor of Dudley—the very centre of the South Stafford. 
shire iron industry—and who is himself extensively engaged in 
industry, has expressed the general opinion in public. His Worship 
stated that he believed the late extreme depression was coming to 
anend. There were, he thought, signs of the silver lining in the 
cloud, indicating that the depression was surely, if at present on!y 
slowly, passing away. Reports from the United States and from 
the Continent of Europe indicated that the bad trade of 1908 was 
now giving way to better times, and he anticipated early reviya| 
for this district. 


Trade and the Bank Rate. 

It is an important event in its bearing upon trade that 
the Bank rate should have been advanced from 24 per cent., at 
which it has stood since the end of last May, to 3 percent. It is 
noted as somewhat unusual for the rate to be advanced in the 
first few weeks of the year. Only on three occasions in the last 
thirty years has such a step been taken, and each time it was 
retraced after a very short interval. The last such advance 
occurred at the beginning of January, 1901, when the rate was 
increased from 4 percent. to 5 per cent.; but it is now recalled by 
traders that the 5 per cent. rate was reduced again after obtaining 
for only a little more than a month. The present advance is not 
a serious one, of course, and the new rate is still comparatively 
low, while still the prospect is welcome to ironmasters and steel 
masters that before very long there will be on this occasion alsu a 
favourable revision on behalf of trade and commerce. That 3 per 
cent. is cheap for the opening of a trading year is argued by the 
circumstance that not since 1898 has the standard been down to 
the current level in January. 


Manufactured Iron Trade. 

The depression in the South Staffordshire bar trade has 
grown less acute, prices of unmarked bars being more regular. A 
fair number of orders were booked to-day, but they were mostly 
small. Quotations for medium qualities range from £6 up to 
£6 5s. The basis of £8 for marked bars remains undisturbed, as 
was foreshadowed. North Staffordshire Crown bars likewise con 
tinue at £6 10s., delivered at ports. The weakness which 
depressed prices in the black sheet trade appears to be passing. 
Values are steady on the basis of £7 5s. to £7 7s. 6d. for doubles 
but excessive competition prevents the restoration of a reasonabl« 
profit margin. There are conflicting reports regarding the gal 
vanised sheet section, Some manufacturers report baving taken 
more orders than for some time past. 


Tube Strip Association Prices. 

The lowering of the Association rates for gas strip to 
£5 17s. 6d. net has stimulated business. It is stated, however 
that makers cannot afford to continue to produce at the price, 
and that ‘‘as soon as the market has obtained more settled con- 
ditions” a return to the former rate of £6 2s. 6d. net, or £6 5s., 
less 24 per cent., is to be expected. Yet as a matter of fact 
it is well known that the recent drop was dictated by severe 
Belgian competition. It will be a remarkable thing certainly if 
the sequel to the Association’s action should show that Belgian 
competition has been beaten off in a fortnight ! 


Pig Iron Dearer. 

Pig iron is dearer to the extent of 6d. to ls. per ton, par 
ticularly as to Northampton forge sorts, and an increased amount 
of buying is going on for delivery up to the end of March and June 
next. Makers are much more hopeful than recently. Values are 
named as :—Staffordshire cold blast, £5 10s. to £5 15s.; best hot 
air, 82s, 6d. to 85s.; strong foundry, 90s.; Staffordshire part-mine 
foundry, 54s.; ditto forge, 50s. and 52s. 6d.; Staffordshire common 
forge, 46s. 6d.; Derbyshire forge, 48s. 6d. to 50s. 6d.; Northam) 
ton, 46s. 6d. to 47s. 3d.; Lincolnshire, 54s. 7d.; hematite forge, 
70s.; ditto malleable, 75s. and 77s. 6d., all delivered. 


Steel. 

The raw steel trade is healthier, the result, it is said, 
of lessened Belgian competition, but this withdrawal is, it is 
feared, only likely to be temporary. Bessemer billets and sheet 
bars are quoted £4 12s. 6d. Somesellers of open-hearth steel are 
quoting £4 17s. 6d., or an advance of 2s. 6d. per ton, but the 
advance is scar’ely being got. Rolled steel is slow of sale, with 
quotations :—Mild bars, £6 7s. 6d. to £6 17s. 6d.; angles, £5 15s. 
to £5 17s. 6d.; joists, £5 10s. to £6 5s.; girder plates, £6 to 
£6 2s, 6d.; and boiler plates, £7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


How Attendance on ’Change may be Affected. 

On Tuesday the attendance on the Iron 'Change was good, 
as is usually the case at this time of the year. The end of the 
month will probably see a reduction in the number on this 
side, only to - replaced by newcomers. Had an advance to five 
guineas per member, as originally announced by the directors, 
been persisted in, the threats as to the building of a new Exchange 
to accommodate any accession of members for a long time to come 
would have been undertaken. 


General Tone. 

The tone in any department was by no means so good as 
could have heen desired, and, as was the case towards the close of 
last year, buyers held off, or operated only with a view to supply- 
ing current wants, 

Pig Iron Quiet. 

There were general complaints as to the lack of orders in 
pig iron. In Lincolnshire there was practically no change, 
although it was stated makers were persistent in exacting the full 
premium. Derbyshire wasa shade dearer, and merchants did not 
display any anxiety to book orders for far forward delivery, except 
at 3d. to 6d. per ton above present prices. Middlesbro’ and Scotch 
brands ruled slow, though the feeling at the close of the market 
was better. A feature of the trade is that Gartsherrie rules lower 
than Giengarnock. There is practically no Dalmellington on offer 
here. Hematite iron displayed great weakness, and, where an 
order was booked, prices ruled fully 6d. per ton in buyers’ favour. 
Forge iron for certain deliveries was 6d. per ton lower. 


Finished Iron and Steel. 

There was only a very ordinary business being done in 
finished iron, but all sorts of steel, manufactured and semi-manu 
factured, continue in good inquiry. There were complaints of 
‘‘under-cutting” in certain sorts of foreign stuff, but this, we 
think, only applied to forced sales. Itis ip certain that billets, 
both English and foreign, were held for full rates of last week. 


Copper, Brass, &c. 
The steady decline in raw copper has reacted on manu- 
factured. Sheets dropped £2 per ton, and tubes jd. per lb, 
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Indeed, the reduction in aldepartments was general. Merchants 
reported that there was no disposition for the present for buyers 
to give out orders, owing to the uncertainty prevailing as to the 
future of the metals, Sheet lead was about 5s. per ton lower. 
‘Tin : English ingots fell from 30s. to £2 per ton. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 53s. to 53s, 6d.; 
staffordshire, 52s.; Derbyshire, 52s. 6d. to 53s.; Middlesbrough 
open brands, 57s. 4d. Scotch: Gartsherrie, 58s. 9d. to 59s.; Glen- 
garnock, 59s. ; Eglinton, 57s. to 57s. 3d.; Dalmellington, 57s. 6d., de- 
livered Manchester. West Coast hematite, 58s. 6d.; East Coast 
ditto, 568. 6d. to 57s., beth f.o.t. Scotch, delivered Heysham : 
Gartsherrie, 56s. 9d. to 57s.; Glengarnock, 57s.; Eglinton, 55s. to 
iis. 3d.; Dalmellington, 55s, 6d. Delivered Preston : Gartsherrie, 
fis. 9d. to 58s.; Glengarnock, 58s.; Eglinton, 56s. to 56s. 3d. 
Dalmellington, 56s. 6d. Finished iron: Bars, £6 10s.; hoops, 
47 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. 
to £7 ; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d.; plates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 
English billets, £4 15s, to £5; foreign ditto, £4 7s. 6d. to £4 10s.; 
cold drawn steel, £9 5s. to£910s, Copper: Sheets, £74; tough 
ingot, £66; best selected, £66 per ton; copper tubes, at 
brass tubes, 74d.; condenser, 85d.; rolled brass, 64d. to 64d.; 
brase wire, 64d. to 6$d.; brass turning rods, 6#d.; yellow metal, 
td. per lb. Sheet lead, £16 to £16 5s. per ton; English tin ingots, 
£125 10s, to £126 per ton. 


The Lancashire Coal Trade. 
The special feature of this business, if it may be so 
designated, is the active demand for domestic coal, but merchants 
refuse to pay any advance in consequence. Slack and manufactur- 
ing coal still rules quiet, as does also shipping and bunkering coal. 
Official quotations were unchanged. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Just at the moment when most people in this district were 
anticipating a revival in the demand for hematite iron further 
indications of depression have set in. At any rate, makers have 
been doing only a very small business, and warrant holders have 
lowered their price ot iron from 57s. 6d. to 57s. 3d. net casb. 
Makers, on the other hand, have not reduced their price, which 
still stands nominally at 58s. 6d. net f.o.b. There are not many 
orders in hand, and in the aggregate they only represent a com- 
paratively small bulk of metal. The business being done is still on 
the hand-to-mouth principle, and this will probably remain the 
fact until there are more definite indications of a real improve- 
ment in trade generally. There are only 22 furnaces at work, 
but they are producing a large bulk of metal which is being 
delivered for consumptive purposes. Stocks show no change. 
There is 8000 tons of hematite in warrant stores, and makers hold 
about 70,000 tons. A slow business is being done in special 
hematites, but there are indications of a more active demand 
before long. Spiegel and ferro-manganese are being bought only 
in small parcels. Some pretty big sales of scrap iron have been 
made lately to South Wales purchasers. Iron ore is in quiet 
demand, and raisers are selling still at about 9s. 9d. per ton net 
at mines, 


Steel. 

The demand for rails is slow, and even the mills which 
are in operation in the northern part of the district cannot find 
regular employment. The demand for shipbuilding material is 
meagre, but there are indications of an improvement. Merchant 
steel is also in small demand, and the trade in heavy and light 
steel castings is without life. Hoops and rods are enjoying only 
a small trade. 


Shipbuilding and Engineering. 

For some time past several important orders for ships and 
engines which have been in course of negotiation have been 
expected to mature, and there is reason to believe that one of the 
biggest commissions ever placed in the hands of private builders 
will be made public property in the course of a few days. If this 
proves to be true, as there is no doubt it will, shipbuilders in this 
district will have before them a long spell of good work. The 
launch of H.M. battleship Vanguard has been fixed to take place 
at Barrow on the 22nd of February next. . 


Shipping and Coal. 

The exports of iron and steel from West Coast ports 
during last week amounted to 4762 tons—iron 2392 tons and steel 
2370 tons—as against 6408 tons for the corresponding period of 
last year, a decrease of 1646 tons. For the year to date the ship- 
ments aggregate at 24,974 tons, agaiast 29,350 tons in the corres- 
ponding period of last year, showing a decrease of 4376 tons. 
i of coal and coke are but a small tonnage, and prices are 
weak, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
House Coal. 

DEMAND is only ordinary. The weather remaining open, 
purchasers are not pressing, but there is a fair amount of business 
in hand-to-mouth buying. A good trade is being done with 
London in the best qualities, and the southern and eastern 
counties are also receiving pretty freely. ‘There is an active call 
in more local markets for secondary fuel. Values are inclined to be 
weaker than otherwise, but firmer quotations are maintained, with 
no likelihood, however, of prices going up. Barnsley best makes 
from 11s. 6d. to 12s. 6d. per ton, secondary sorts from 10s, to 11s, 
per ton. 


Steam Coal. 


Inquiries are being received for shipment over next 
season, Buyers evidently anticipate low prices, and, on the other 
hand, coalowners, in view of the Eight Hours Bill recently passed, 
are disposed to hold off. The export trade from Hull and Grimsby 
does not get any larger, the weights forwarded from these ports 
being still below those for the corresponding periods of last year. 
From Hull, for the week ending 12th January, the exports 
amounted to 33,562 tons, compared with 41,267 tons for the similar 
week of last year. Fiume, with 7683 tons, was the principal 
market, Buenos Ayres coming next with 7378 tons. From Grimsby, 
for the week ending 15th January, the weight forwarded was 
28,689 tons, compared with 31,846 tons for the corresponding week 
of last year. The largest quantity from Grimsby was sent to 
Malmo, which took 6534 tons, second place being taken by Copen- 
hagen with 2346 tons.. The few railway contracts which have to 
be renewed at this time are now all arranged on the basis of 2s. 6d. 
to 3s. per ton less than the prices at the corresponding period of 
last year. The trawling companies appear ry obtaining their 
requirements as needed in the open market, and the prices paid 
are about the same as for shipment. 


Small Coal and Coke. 


The demand for small coal is fairly well maintained. 
though the business done is not quite equal to what was expected, 
The Lancashire —— for the cotton mills are pretty much 
as last reported. There is, however, a considerable business doing 
at late rates, the qualities sent to Lancashire remaining at 4s. 6d. 
to 5s. 6d. per ton. Coke is in increased uest, and firmer, 
though quotations are not advanced. Best cubed coke, 10s. 6d. 


The Iron Market. 


Although the buying of hematites cannot be reported as 
large, it is, if anything, rather better than recently. There can 
be no great improvement in sales of pig iron until the heavy 
trades get more pressing for supplies, a for that much-wished- 
for condition of affairs we have to wait a little longer. West 
Coast hematites continue at 67s. 6d. to 68s. per ton ; East Coast, 
63s. 6d. to 64s. 6d. per ton, less 24 per cent. in both cases, 
delivered at Sheffield and Rotherham. The Lincolnshire Iron- 
masters’ Association held their usual fortnightly meeting last 
Friday, but no change was made in the official quotations. A fair 
amount of business is reported in Lincolnshire irons, more especi- 
ally in basic iron. Lincolnshire No. 3 foundry, 49s. per ton; 
No. 4 foundry, 48s. per ton; No. 4 forge, 47s. per ton; No. 5 
forge, mottled and white, 47s. per ton; basic, 48s, per ton. The 
premium of 2s. per ton on official quotations remains in force. 
Derbyshire irons are also being fairly bought at the higher rates 
last quoted, viz., No. 3 foundry, 51s. per ton ; No. 4 forge, 50s. 
ton, these quotations, as in the case of Lincolnshire irons, 

ing net, delivered in Sheffield and Rotherham. From Derby 
and district more hopeful viewsare expressed with regard to the iron 
trade. Although in the lighter branches bookings have somewhat 
increased, the keenness, of competition, it is added, seriously cuts 
down the margin of profits. In the foundries better working is 
expected shortly to accrue as a result of increasing orders. No 
further change is reported in the heavy trades there. 


Bars and Sheets. 


Bar iron remains at former quotation, viz., £6 10s. per 
ton ; sheets, £8 to £8 10s. per ton. Finished ironmakers report 
that the orders being received are of small volume, though fairly 
numerous. The year has opened quietly all round. 


The Heavy Trades. 


The orders recently placed for armour plates, as announced 
last week, are giving a better tone to the large works. It is too 
early yet to say that there is much increase of employment, as the 
early stages have to be entered on before any large number of 
men can be engaged. ‘The orders, it must be remembered, are 
considerably less than they were for the previous year’s Navy 
Estimates, and will, consequently, be all the sooner completed. 
Fresh work is much needed in the other departments of military 
material, which are not well employed. We cannot find any 
improvement in the marine material departments of our local 
establishments, and little likelihood of anything like activity 
can be looked for so long as so many vessels are laid by in the 
various large centres of the shipbuilding industry. Railway 
material orders are not coming forward in any large volume, and 
the number is not equal to expectations. In these and other 
branches of local industry the hopeful feeling noted last week is 
maintained, hut no material change for the better is anticipated 
until some time later in the year. 


Smoke Prevention. 


A Smoke Abatement Exhibition, under the auspices of 
the Sheffield Federated Health Exhibition, is to be held in the 
Corn Exchange from March Ist to 20th. The Exhibition will 
inciude grates, stoves, cooking plant, heating flues, furnaces, 
chimney construction, smoke-consuming and preventing appli- 
ances — whether electrical, steam, gas, coal, or oil—which tend to 
prevent or minimise the production of smoke. Three vonferences 
are to be held during the Exhibition ; the first, of manufacturers, 
on March 3rd, when several well-known manufacturers who have 
done good work with regard to the prevention of smoke have been 
invited to attend. The second conference is of representatives of 
local authorities on March 8th, at which Sir John Gorst has been 
asked to preside. The third conference—of representatives of 
voluntary associations—is on March 13th. The Coal Smoke 
Abatement Society, London, bas promised to send speakers. 








NORTH OF ENGLAND. 
(From 
Cleveland Pig Iron. 


A MORE favourable report can be given relative to the 
Cleveland pig iron market this week than has been possible for 
some weeks; demand has increased, and prices have moved 
upwards. More confidence has been manifested, and consumers 
are beginning to come forward more freely ; indeed, there has 
been a fair amount of animation during the last few days. The 
blowing out of the Lackenby furnaces and a check to the in- 
crease in the stock of Cleveland iron in Connal’s stores have un- 
doubtedly tended to strengthen the pig iron market, and this is 
not counteracted by the very poor shipments—the worst of any 
month for several years—and it is difficult to see how the makers 
can avoid adding to their stocks. The slacker shipments are not 
altogether due to bad trade, for severe weather abroad has closed 
most of the ports of North Europe, and that curtails the ship- 
ments oversea. The prospects are on the whole more favourable, 
and each day this week has seen some rise in the quota- 
tions for Cleveland warrants, which has served to bring consumers 
more generally into the market as buyers, and there is reason to 
believe that, as last year, the January prices will be the worst of 
the whole twelve months. That traders entertain sanguine views 
about the future is evident from the fact that they will pay higher 
prices for delivery ahead than they will give for prompt. That 
they would not be prepared to do if there were any likelihood of 
prices falling or even remaining stationary. Cleveland warrants 
for prompt cash are at 48s. lld., but for delivery one month 
ahead 3d. more than that would be given, and for delivery in three 
months 7d. to 8d. more can be secured. That is a satisfactory 
indication. For No. 3 Cleveland G.M.B. pig iron prompt f.o.b. 
delivery 49s. has mostly ruled this week, which is 6d. more than was 
being asked last week, but consumers are giving 49s. 3d. and even 
49s. 6d. for delivery up to the end of March. No. 1 is up to 
51s. 3d.; No. 4 foundry, to 48s.; No. 4 forge, to 47s.; and mottled 
and white, to 46s. 6d.; and a fair business has been done this week 
at these figures for early delivery, but, like No. 3, the consumer 
must give 3d. to 6d. more for them where delivery is over the 
current quarter. 


ovr oh 


Correspondent.) 


Hematite Pig Iron. 

The lull in business in the East Coast hematite pig iron 
trade continues, and it is some weeks since any important orders 
were placed, but it cannot be said that producers are badly off for 
contracts or weak as regards prices. Consumers of hematite iron 
usually come into the market all together, and buy large quantities 
for delivery over a considerable period. It is believed that there 
will be another of these buying spurts before long, and makers 
keep up their quotations ; it is, indeed, several weeks since there 
was a change. The producers’ quotation for mixed numbers is 
56s. per ton for early f.o.b. delivery, and 56s, 6d. for delivery over 
the current quarter, but any one whois in want of a small quantity 
can get it from second hands at 55s. 6d. per ton if it is for im- 
mediate delivery ; there is no concession where the delivery is 
forward. Rubio ore is firm at 16s. per ton c.i.f. Middlesbrough, 
the Spanish mineowners adhering to the recent advance, and mer- 
chants have to keep up their rates likewise. But the ironmaster 
is this week able to obtain some relief as regards the cost of coke, 
for there has been a drop in the price, and sellers, who were last 
week holding out for 16s. per ton for medium coke delivered at 
on Middlesbrough furnaces, are now accepting 15s, 9d., and even 

5s. 6d. 


Stock of Pig Iron. 
A more satisfactory report may be given respecting the 


forthcoming since November. During the first ten or eleven days 
of the present month the stock increased at a much more rapid 
rate than had been known since 1905, an average increase of 
nearly 1500 tons per day being shown, but since then the increase 
has been at a much slower rate—about 230 tons per day. On 
Tuesday the first decrease in stock since.December 9th was 
announced. This has had a good influence on the market. On 
20th inst. the stock was 149,379 tons, an increase for the month of 
13,065 tons. The stock consisted of 147,944 tons of No. 3; 
1000 tons of other iron deliverable as standard, and 435 tons not 
so deliverable. 


Shipments of Pig Iron. 

The exports of pig iron from the Cleveland district in 
December were very poor—the worst, in fact, of any month since 
February, 1905—but those of the present month fall considerably 
short of the figures for last month. It is a very long time since 
there were so few vessels loading in the Tees, and the export trade 
just now is distinctly disappointing. The shipments up to 
Wednesday night have this month reached 42,795 tons, as com- 
pared with 53,431 tons last month, 69,689 tons in January, 1908, 
and 82,824 tons in January, 1907, all to 20th. 


Steel Rails. : 

The works providing steel rails are kept in regular opera- 
tion, and demand is very fair, with the probability that it will 
keep so over the year. ‘The quotation for heavy steel rails is 
£5 5s. per ton net f.o.b., but the demand for other railway 
materials is not so good as that for rails. 


The Plate and Angle Trades. 

Business is recovering very slowly, and manufacturers do 
not speak well of the demand for materials required by the ship- 
builders. They certainly expected a more rapid revival. They 
have not been able to advance their prices at all, and for steel 
ship plates £6 is being quoted ; for iron ship plates, £6 7s. 6d.; 
for steel ship angles, £5 12s. 6d.; for iron ship angles, £7 ; and for 
packing iron and steel, £5 10s., all less 24 per cent. f.o.t. 


Shipbuilding and Engineering. 

Orders for new steamers come to hand very slowly indeed, 
though builders’ quotations are almost unprecedentedly low, and 
can leave no profit in the majority of cases. Messrs. Doxford and 
Co., Pallion, Sunderland, have secured orders for two steamers— 
one 3400 and the other 3700 tons—for Norwegian owners. As a 
rule, with rates of freight so low and so many vessels laid up, 
there is no inducement to order more steamers. The reduction of 
wages which has been given throughout the engineering industries 
of Great Britain of a reduction of 5 per cent. in wages does not 
relate to this district, as such a reduction has been in force on the 
North-East Coast since September, after the prolonged strike that 
took place against it. 


Coal and Coke. 

An improved business is reported in the coal trade, and 
prices are firmer in most branches. Best steam coals are at 
10s. 3d. per ton f.o.b., and best gas coals at 9s. 104d., and most 
colliery proprietors are well off for orders. Coking coal is at 9s, 
= ton, but coke has been reduced in price, the demand having 

ome somewhat slacker as well for export as for home consump- 
tion. Furnace coke has been obtainable at 15s. 9d. per ton 
delivered at Middlesbrough furnaces, or equal thereto, where 16s. 
was the general quotation last week, and some consumers have 
reported that they could buy at 15s, 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Bus‘ness Outloak. 

THERE is no improvement in the prospects of business 
since last report. On the contrary, the feeling is uncertain and 
unsettled on all hands, this being mainly due to the apprehension 
that there may be a general dislocation of traffic at the beginning 
of next month, when the Scottish railway demurrage charges 
come into force. There is a general listlessness in nearly all the 
markets. The vote of the Clyde engineers by a large majority to 
accept a reduction of wages, and so avert a strike, is a distinctly 
favourable point. Probably it may have a good effect on the 
voting in other districts ; but there is, so far, no certainty that 
the difficulty has altogether been got over, seeing that if the men 
come to a contrary decision in any locality there is still the pro- 
bability of trouble before a settlement is finally arranged. 


The Railway Companies and Demurrage. 

The traders in Scotland cannot accuse the railway com- 
panies of taking them by surprise by the resolution to exact 
demurrage charges on the delay of wagons, for notice of their 
intention to do so was given as far back as October of last year. 
Yet it may safely be said that nothing which has occurred in 
trading circles in Scotland for many years has produced so much 
opposition and irritation throughout the trading communities. 
Coalmasters, ironmasters, steelmakers, farmers, shippers, and all 
sorts and conditions of men in any way concerned with the transit 
of goods are loudly protesting against this new charge. The 
Caledonian, North British, and Glasgow and South-Western Rail- 
way Directors are acting in concert. This and other schemes for 
saving and raising money has been forced upon them by indignant 
shareholders who for some time have been galled by seeing their 
dividends drawing towards the vanishing point. The main reason 
of this is well understood to be excessive and unremunerative capital 
expenditure. At the same time complaints have been rife for many 
years as to the great inconvenience and loss arising both to the 
railway companies and others by large traders using railway 
wagons practically as a means of gratis storage for materials which 
were not wanted at once. To be sure, the railway companies 
rather encouraged this state of things when they were competing 
against each other for traffic; but now that they are working 
hand-in-hand, and pooling returns as much as possible, the 
case is different. They may consider that they have the 
ball at their foot, as the traders have no other means of 
carrying on their business but by using the railways. It 
is admitted that efforts should be made to prevent the 
locking up of railway plant; but the charges to be made 
by the railways are declared to be excessive. After allowing 
one or, at most, two days for discharging, ordinary wagons 
are thereafter to be rated at 1s. 6d. and wagon sheets at 
6d. per day, and it is held to be a further grievance that the 
sender of the goods is to be held responsible to the railway com- 
panies for the entire demurrage charge, even although the place 
the wagons are to discharged may be a great distance away and 
the work altogether beyond his control. It is in order to get 
hold of the sender in this respect that the railway companies have 
decided that no wagons will be supplied from the Ist February 
without a written order, and such an order many of the traders 
have already decided to refuse. It will be a most serious matter 
if the collieries and iron and steel and other works are brought to 
a standstill. 


The Pig Iron Warrant Market. 

Towards the close of last week the price of Cleveland pig iron 
fell to 48s, 8d. cash. There has this week been an improvement, with 
rather more doing both for cash and future delivery. Business 
has been done at 48s. 4d. to 48s, 8d. cash, 48s. 74d. to 49s. one 
month, and 49s. to 49s. 44d. three months. Cleveland warrants 
have also been sold at 48s. 44d. for delivery in eleven days, and at 








to 11s. per ton ; unwashed, 10s. to 10s, 6d. per ton. 





stock of Cleveland pig iron in Connal’s public store than has been 


the same rate for 29th March, 
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Scotch Makers’ Iron. ‘ 
Two weeks ago seven furnaces were put out of blast, four 
at Dalmellington, two at Gartsherrie, and one at Calder Iron- 
works. The four have again been put in operation at Dalmelling- 
ton and the two at Gartsherrie, and the total now blowing in 
Scotland is 78, compared with 75 at this time last year. Of the 
total furnaces now in blast, 38 are making ordinary and 40 hema- 
tite pig iron. There has been a fair demand for small lots of p‘g 
iron for prompt delivery, but very little doing for future use. In 
several instances the prices of makers’ iron are 6d. per ton lower. 
Monkland, No. 1, is quoted at Glasgow 55s. 6d.; No. 3, 53s. 6d.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s.; 
No. 3, 54s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 54s. 5 
Calder, No. 1, 60s. 6d; No. 3, 55s. 6d.; Summerlee, No. 1, 
62s.; No. 3, 57s.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, 
No. 1, 90s.; No. 3, 60s.; Glengarnock, at Ardrossan, No. 1, 
62s.; No. 3, 57s. ; Eglinton, at Ardrossan or Troon, No. 1, 553; 
No. 3, 53s.; Dalmellington, at Ayr, No. 1, 58s.; No. 3, 53s.; Shotts, 
at Leith, No. 1, 61s.; No. 3, 56s.; Carron, at Grangemouth, 
No. 1, 68s.; No. 3, 57s. per ton. 


Hematite Iron and Steel. 

The iron ore arriving from abroad in the past week con- 
sisted of ten cargoes, and the vessels will be unloaded with the 
utmost possible despatch, so that the ore may be got forward to 
its destinations before the end of the month. The importers of 
iron ore held a meeting in Glasgow this week and decided to 
refuse giving the railway companies written orders for wagons 
that might subject them to charges of demurrage. 


see 


Pig Iron Shipments. 

The pig iron shipments from Scottish ports in the past 
week amounted to 4353 tons, compared with 9182 in the corre- 
sponding week of last year. There was despatched to the United 
States 100 tons, Canada 25, South America 118, India 175, 
Australia 351, Italy 270, Germany 50, Holland 70, other countries 
280, the coastwise shipments being 2914 tons, compared with 4724 
in the corresponding week. The arrivals at Grangemouth of pig 
iron from Cleveland and district were 7526 tons, against 12,379 
tons in the same week of 1908. 


The Coal Trade. 

The demand for coal in the shipping department has been 
improving, but the business is mainly of a prompt description, 
coalmasters and shippers not caring to commit themselves ahead 
until it is known what is to be the outcome of the railway wagon 
demurrage question. The prices of shipping coal are unchanged. 
House coal has been selling briskly for home use at full prices, Lut 
there is comparatively little doing in coal for manufacturing 


purposes, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


The Welsh Coal Trade. 

A TENDENCY to regard the coal trade as unfavourable has 
shown itself in certain quarters since the opening of the new 
year, with the resultfavouring bearing operations ; but dispassionate 
observers, while admitting that times are serious, yet suggest the 
wisdom of waiting a little for more distinct signs. Last week was 
a stormy one, and very unfavourable to the shipping, yet on 
Saturday it was stated on ’Change, Cardiff, that a good deal of 
chartering had been carried on, and that most of the steamers 
fixed are due to load in February. Some heavy shipments are 
certain. Itis admitted that long contracts are tardy, and the 
iron trade, which needs a large proportion of output, is slack ; 
still there are fair indications ahead, and prices are fairly main- 
tained. About 50,000 tons were despatched foreign on Tuesday 
at Cardiff, and good tonnages are leaving Newport and Swansea. 
Rather unfavourable news is to hand from Savona, where a strike 
is on, 


Latest Cardiff Prices. 

Best large steam, lds. 3d. to 14s. 6d. One authority 
gives 14s., and sales, in a small degree, at 14s. have teken place; 
best seconds, 13s. 6d. to 13s. 9d.; ordinary seconds, 13s. to 
13s, 3d.; best drys, 14s. 3d. to 14s. 9d.; ordinary drys, 12s. 6d. 
to 13s.; best washed nuts, 12s. 3d. to 12s. 6d.; seconds, 10s. 6d. to 
lls. 6d.; best washed peas, 10s. to 11s.; seconds, 9s. to 9s. 6d.; 
very best small steam, 8s. to 8s. 3d.; best ordinaries, 7s. 3d. to 
7s. 9d.; inferior sorts, 6s. to 6s. 9d.; best Monmouthshire 
black vein, 13s. 3d. to 13s. 6d.; ordinary Western Valleys, 
12s. 6d. to 13s.; best Eastern Valleys, 12s. to 12s. 3d. ; seconds, 
lls, 3d. to lls. 6d. Bituminous coals: Very best households, 
17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 6d. to 13s. 9d.; smalls, 
9s. 6d. to 10s.; No. 2 Rhondda, 11s. 9d. to 12s.; through, 9s. 3d. 
to 9s. 6d.; smalls, 7s. to 7s. 6d. Patent fuel, 14s. to 14s. 6d. Coke, 
furnace, lis. 6d. to 16s, 6d.; foundry, 17s. 6d. to 20s. 6d.; 
special, 24s. to 26s. Pitwood, 16s. 9d. to 17s. 6d. 


Newport Coal Prices. 
Very best black vein, 13s. to 13s. 3d.; ordinary Western 
Valley, 12s. td. to 12s. 9d.; best Eastern Valley, 11s. 9d. to 12s.; 
seconds, lls. to 11s. 3d.; best smalls, 6s. 9d. to 7s. Best house 
coal, 16s. to 16s. 6d. Patent fuel, 13s. 9d. to 14s. 3d. Pitwood, 
17s, 6d. to 18s, 


Anthracite. 

An easy tone continues at the resumption of business, 
Swansea Valley large remains weak. Red vein better. Good 
demand for French and German nuts. Cobbles easier. Beans and 
peas weak. Rubbly culm little demand. 


Lowest Prices, Swansea. 

Best hand-picked malting, 24s. 6d. to 25s. net ; seconds, 
2ls. 6d. to 22s. net; big vein, 19s. to 20s , less 24 ; red vein, 13s. 
to 13s. 6d., less 24; machine-made cobbles, 23s. to 23s. 6d. net ; 
Paris nuts, 25s. to 25s. 6d. net.; French nuts, 25s. 6d. to 26s. 
vet ; German nuts, 24s. 6d. to 25s. net ; beans, 17s. to 18s. net; 
machine-made large peas, 10s. to 11s. net; fine peas, 9s. 64. to 
10s. net ; rubbly culm, 3s, 9d. to 4s., less 24; duff, 2s. to 2s, 3d. 
net. Other coals: Best large steam, lds. 6d. to 15s., less 2h ; 
seconds, 13s. 9d. to 14s,, less 2; bunkers, 7s. 6d. to 8s., less 24 ; 
bituminous, 17s. to 18s., Jess 2} ; small, 9s. 3d. to 9s. 6d., less 2}. 
Patent fuel, 12s. to 12s. 6d. Coal quotations, f.o.b. net cash 30 
days. Last week 58,563 tons were despatched from Swansea, but 
only 5915 tons patent fuel. 


Large Coal Contracts for Wales. 

The Government of Mauritius are inviting tenders. 
Best Welsh steam is required to the extent of 16,250 tons, or 
19,250 tons of South African. Time stated, July Ist, and the 
destination the coaling ports of the Mauritius. I note also that 
the Finnish railways will require 84,000 tons steam coal, and the 
(sovernment of Cyprus are requiring large quantities for their 
annual supply of Welsh coal to be delivered this year in Fama- 
gusta. Tenders are invited for 90,000 tons double-screened to 
New Stockholm Railway, per metric ton, and in Swedish currency. 
These inquiries are satisfactory, but, so far, forward business is 
not quite so large as desirable. 


The Great Coal Combination. 
It is likely that the Albion will join the great combination, 








Lianelly. 

This district, hke that of Swansea, has now begun to 
realise the improvement in the anthracite trade. This promises 
well, if workmen will see that disputes are the means of drawing 
away business. In the Gwendraeth Valley a prosperous state of 
things exists, and as the tin-plate and steel trades are busy, 
prospects are taking an active turn. 


Port Talbot. 

As compared with the previous week, there has been a 
serious -fal'‘ing off. Shipping returns show that exports were 
limited to 28,676, and 1784 tons im; orts, a total decrease of 6632 
tons, for which the stormy weather is partially accountable. 


Great Western Railway and Wales. 

It would seem that Wales is to be again selected for 
spirited enterprise by the Great Western Railway. In the new 
works which are sought to be constructed, all as notified in the 
new Bill for next session, I note a number which will give abund- 
ance of employment in certain districts in Wales. There is the 
proposed Risca loop railway, £29,879; the Cwmearn branch, 
£13,795 ; a deviation of the Swansea and Neath Railway, £26,392 ; 
a junction at Briton Ferry Station, £2705 ; Llandilo crossing loop, 
£11,913 ; Llangennech loop, £5927; Risca, widening of bridge, 
£1487; widening of bridge at Abercarn, £4698; widening of 
Tennant Bridge, Briton Ferry-road, and a new bridge over Briton 
Ferry-road, £5224; alteration of levels of road at Abergarw, £74 ; 
diversion of road, Pontlliw, £147. 


The Taff-Bute-Rhymney Combination. 

This Bill has passed for second reading. A few meet- 
ings have been held in the district, from which it would appear 
that the Bill is likely to have some degree of opposition at the 
proper time. 


Important Doek Schemes at Newport. 
Amongst the leading dock schemes of the year Newport, 
Mon., will figure, but details are not yet forthcoming. The ex- 
tension of the Alexandra Dock is the intention at a cost of 
£170,899. 


Iron and Steel. 

Slackness prevails, and the opportunity appears favourable 
for dumping. Newport imported this week from America two 
cargoes of steel billets, one of 2112 tons, consigned to Mardey, 
Jones, the other of 306 tons to Jones, Heard. There was one 
despatch of rails for the India State Railways from Cardiff, 1650 
tons, and over 1000 tons coke went in the same direction. Very 
little iron ore came in last week to Cardiff. Guest had one cargo, 
Swansea received 102 tons from Bilbao. At the Metal Exchange, 
Swansea, the following prices ruled: —Pig iron, hematite mixed 
numbers, 57s. 3d. cash and one month ; Middlesbrough, 48s. 74d. 
and 48s. 10d. month ; Scotch, 54s. 9d. cash and month; Welsh 
hematite, 60s. to 61s. d.d. Steel bars: Siemens, £4 &s. 9d.; Bes- 
semer, £47s 6d. to £4 8s. 9d. No rail quotations, Mon. ore, 
Rubio, 15s, 9d. to 16s., Carditf and Newport, 


Tin-plate. 

While the iren and steel trades continue to yield little 
encouragement, the sister industry of tin-plate remains most satis- 
factory. At Swansea it was stated this week that the inquiry for 
tin-plates was broadening, and that a large business was being dono 
in oil-plates. A further fall in prices has been recorded. Latest : 
B and Si primes, 12s.; ternes remain at 22s ; C.A. 
roofing sheets, £8 5s. per ton ; big sheets for galvanising, £8 5s. 
to £8 7s. 6d.; finished black plates, £8 5s. to £8 7s. 6d.; galvanised 
sheets, 24 g., £12 10s.; block tin, £125. Other Swansea quota- 
tions were :—Copper, £59 12s. 6d. cash, and £60 lls. 3d. three 
months ; lead, £13 12s. ; spelter, £21 8s. 9d.; silver, 244d. per oz. 
Harbour returns last week: Keceived from works, 71,979 boxes ; 
shipped during week, 100,430 ; stocks remaining, 160,903. 











AMERICAN NOTES. 


(Fiom our own Correspondent. ) 
New York, January 13th. 


TuUs far in the New Year there has been nu evidence of that 
widespread expansion of demand that manufacturers of iron and 
steel had been anticipating. Consumers, especially the large con- 
sumers, made a show in December of buying heavily this month. 
Prices were made low. Scarcely any large orders have been 
placed. Rail orders for the week amount to 40,000 tons. Estimates 
for early spring requirements amount to upwards of one million 
tons. There is also a hanging back in orders for structural 
material and plates, and within forty-eight hours one or two large 
producers have made a reduction. Two or three very large con- 
tracts for plates are due in February. The representatives of 
large Northern and Southern steel interests hesitatingly admit that 
the prospective legislation on tariff duties has an influence on the 
market. The heavy consumption of mill nage takes place 
during the summer months, and as mills are in a position 
to fill orders very quickly, buyers are disposed to defer 
the placing of orders as long as possible, to see what 
effect coming leg.slation may have on the products they 
will have to purchase. The railroad companies are still adher- 
ing to their cheese-paring economies, buying only what they 
must. Repair work in railroad machine and car shops is, how- 
ever, being pushed rapidly. The pig iron situation shows no 
improvement. Bar mills are somewhat busier, but on quick 
delivery orders. Good-sized orders for pipe are coming along. 
Tin is weakening because the world’s visible supply on February 1st 
is estimated at 22,000 tons, the largest since last October. Copper 
is dull. The large brass and electrical companies are buying 
sparingly this week. Production continues at an unprecedented 
rate. Exports of copper from this port since January Ist, 6221 
tons. The estimated production in Canada, United States and 
Mexico is at the rate of over 1,300,000,000lb. per annum. The 
great consumers are operating their plants to 50 per cent. of 


capacity. 








CATALOGUES. 





Isaac J. ABDELA AND MITCHELL, Limited, Brimscombe and 
Manchester.— Illustrated pamphlet of steam yachts, launches, and 
motor boats. 

ERITH’s ENGINEERING COMPANY, Limited, 70, Gracechurch- 
street, London.—Two interesting little pamphlets have been sent 
to us by this company. One deals with Erith’s grateless under- 
feed stokers, and the other with Erith’s heater softener. Both 
pamphlets are well illustrated. 

THE LILLESHALL ComPANY, Limited, Oakingates, Shropshire. - 
This company has sent us a well got up little booklet, containing 
a list of deliveries of the ‘‘ Nuremburg” gas engines. From a 
perusal of this list we notice that a large number of these engines 
have been supplied to various parts of the globe, and that in some 
instances the horse-power is over 3000. 

LIVERPOOL ENGINEERING AND CONDENSER COMPANY, Limited, 
Brunswick Docks, Liverpool.—Quiggin’s patent evaporators and 
distilling plants. The principles of construction and operation of 
this apparatus for both land and marine work are well set forth 
in this firm’s new catalogue, the descriptive matter being greatly 
assisted by the clear sectional drawings, 

SHEFFIELD-SIMPLEX Motor Works, Limited, Tinsley. Sheffield. 





This is a well got up pamphlet havéng reference to ‘Sheffield. 
Simplex” cars. Particulars are given of the special claims which 
are made for these cars, and there are illustrations showing the 
cars ding and d ding severe gradients. The pamphlet 
also contains testimonials and other matter which should prove «f 
interest to motori.ts, 

THE BritisH BARIQUAND AND MARINE ENGINE Company, 
Limited, 10, Poland-street, Oxford-street, W.—This comp iny has 
just issued a new catalegue dealing with its ‘‘BandM” motors, 
An aéroplane engine is illustrated similar to the series which the 
company has constructed to the order of Messrs. Wright Brothers, 
the American aéroplanists. A full description is given of the 
company’s engine for motor car work, and the various parts are 
illustrated separately. 

E. J. anD J. PEARSON, Limited, Stourbridge,—This tirm has 
sent us an excellent catalogue edited by Mr. W. H. Fowler, 
M. Inst. C.E., M.I. Mech, E., describing its special setting of steom 
boilers. Those of our readers who are not acquainted with 
Pearson's asbestos cushioned seating blocks and angular contact 
flue covers would get all the information they require from this 
catalogue. At the end has been included some hints on the 
working and care of steam boilers which are practical and concise, 

Brerr’s Patent Lirrer Company, Limited, Coventry.—This 
firm has sent us two catalogues, one devoted to lifters which are 
operated by steam, compressed air or mechanically. The book 
includes views of the plant for producing drop forgings to which 
allusion was made in our issue of December 11th last, full 
particulars of the lifting mechanism being given. The second 
catalogue deals with drop hammers, power presses, bar-heating 
furnaces. creosote oil furnaces, &c. The books are tastefully 
produced. 

THE AMERICAN Sprrat PipE Works, Chicago.—We have re- 
ceived a copy of this firm’s latest illustrated catalogue and price 
list containing eighty pages of useful information for pipe users, 
Illustrations are also given of installatious of long water supply 
lines and exhaust steam piping equipment. A special feature of 
the catalogue is that there are blue-print profiles and maps of pipe 
lines recently installed for large mines and hydro-electric power 
plants and water supply lines. Details of the firm’s forged steel 
flanges, steel-bolted joints, and forgings are given, and a list of 
many of the large firms in America using such goods is added. 

Davip COLVILLE AND Sons, Limited, Dalzell Steel end Iron 
Works, Motherwell.—This company has sent us a copy of a report 
on experiments carried out on Dalzell high tensile steel under the 
direction of Mr. Archibald Barr, D.Sc., professor of engineering at 
the Glasgow University. The object of these experiments was to 
determine the relative qualities of high tensile and mild steels as 
regards the values of Young’s modulus limit of elasticity and 
tensile strength in order to have reliable data upon which to 
estimate the reductions in scantlings that could be allowed when 
high tensile steel is used, from those that are considered suitable 
for mild steel structures, The report is a long and interesting 
one. 








LAUNCHES AND TRIAL TRIPS. 


Dokka, steel screw cargo steamer; built by the Laxevaags 
Engineering avd Shipbuilding Company, Bergen; dimensions, 
239ft. 6in. by 35ft. by 16ft. 10in.; to carry 1800 tons; engines, 
triple-expansion, 16in., 25in., 43in. by 30in. stroke, pressure 175 |b. ; 
constructed by the builders ; trial tr.p, January 7th. 

WERRIBEE, steel screw cargo steamer ; built by the Blyth Ship 
building and Dry Docks Company; to the order of Huddurt, 
Parker and Co. Proprietary, Limited, of Melbourne ; dimensions 
368fc. by 50ft. beam ; engines, triple-expansion, 24in., 39in., 66in. 
by 45in. stroke ; constructed by Richardsons, Westgarth and (o., 
Limited ; trial trip, January 16th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. JAMES T. MARSHALL informs us that he has retired from 
the Marshall’s Valve Gear Company, Limited. 

Rosg, DowNs AND THOMPSON, Limited, engineers, of Old Foundry, 
Hull, have decided to open a branch officein Shanghai, Itis hoped 
that the new branch office will be opened towards the middle of 
March next. 

Mr. W. Kaye Parry, M.A., Dublin University, M. Inst. C.b., 
F.R.S.L, has been appointed external examiner in Sanitary 
Engineering in the Faculty of Technology in the Victoria University 
of Manchester. 

MareLes, LEACH AND Co., Limited, announce that they have 
appointed Mr. W. M. Davidson their branch manager for Scot- 
land. Their office is situated at Baltic Chambers, 50, Wellington- 
street, Glasgow. 

Epwarp G. HERBERT, Limited, of Rosamond-street East, 
Manchester, have been appointed sole agents for the testing 
machinery and appliances manufactured by Messrs. Tinius Olsen 
and Co., of Philadelphia. 

THE Prismatic Wood Paving Company, Limited, has appointed 
Mr. Geo. A. Becks, Assoc. M. Inst. C.E., of Queen Annes 
Chambers, Westminster, S.W., fo be its engineer for its non-slip- 
ping oak paving, and all communications may be addressed tw 
him. 

R. J. BuTLer, C.B., late assistant engineer-in-chief in the Von 
troller’s Department of the Admiralty, having retired from the 
public service, has joined and has been elected director of the firm 
of John Spencer and Sons, Limited, steel makers, Newburn, New- 
castle-on-'T'yne, and will represent them at their London offic., 52, 
Victoria-street, Westminster. 

WE are informed by Mr. Neville Kaye that he has organised 
and registered acompany under the style of Neville Kaye and Co., 
Limited, to carry on an engineering business, more particularly to 
specialise in electric, hydraulic, hand power, lifts and cranes, 
electric lighting and plants. The head offices will be at Thanet 
House, 231-232, Strand, W.C. ~ 








ConTRaActs.—We learn that Lord Royston has consulted Messrs. 
D. Ramsay Smith and Company, of Cheyne Walk Works, Riley 
street, Chelsea, with regard to his hydroplane, and has placed 
with that firm an order for one of its special bronze high-speed 
propellers.—Rolls-Royce Limited have been entrusted with the 
construction of the framework of the new Army atroplane — built 
to the design of the War-office-—of a special weldless steel tubing, 
the joints being made by an oxy-acetylene welding process, without 
the use of ordinary lugs.—Among the recent contracts obtained by Kd. 
Bennis and Co., Limited, of Little Hulton, near Bolton, we note that 
the Bradford Colliery Company, Limited, Bradford, near Man- 
chester, has ordered four stokers and self-cleaning compressed air 
furnaces for Lancashire boilers ; and that Steel, Peech and Tozer, 
Limited, Phoenix Special Steel Works, The Ickles, Sheffield, has 
ordered eight stokers and self-cleaning compressed air furnaces for 
Lancashire boilers.—We are informed that after eshaustive trials 
with five different types of rescue apparatus—British and foreign 
—at the Howe Bridge Rescue Station, near Atherton—the largest 
yet erected in this country—the Lancashire and Cheshire Coal- 
owners’ Association have adopted the improved Fleuss-Siebe- 
Gorman apparatus, and Siebe, Gorman and Co., Limited, of 
Neptune Works, London, are now engaged in manufacturing the 
necessary equipment for this station and surrounding collieries, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c, 
(From our, own Correspondent.) 


Rheinland-Westphalia. 

THE tendency is fluctuating on the iron market. The 
(;erman Steel Convention is reported to have reduced the export 
bounty from M. 25 p.t. to M. 15 p.t. The deliveries of the Steel 
Convention in December last. year are stated to have been 20,000 t. 
higher than in November, 1908. The present demand in sectional 
iron is strong, and January trade is likely to show an improvement 
compared with previous months. It is reported from Diisseldorf 
that the bar merchants: reduced the prices for bars and plates 
M. 10 p.t. from the Ist of January, business not coming up to 
what was expected for the beginning of the present quarter. From 
the Siegerland a slight improvement in the sheet department was 
recently reported, quotations rising M. 2 and M. 3 p.t.; specifica- 
tions come in more freely. In heavy plates, on the other hand, a 
most unsatisfactory business continues to be done, and the basis 
quotation remains M. 105 p.t. 


The Silesian Iron Industry. 

Fairly good accounts are given as regards employment. 
Prices have become easier in some instances ; the reductions are 
expected to prevent a further increase in the competition of 
Rhenish-Westphalian works. Breslau dealers lowered their 
yuotations for bars in basic from M, 140 to M. 135 p.t., for heavy 
plates from M. 145 to M. 142.50 p.t., while iron bars remained 
unaltered at M. 150 p.t. Some large pipe orders are reported to 
have been placed recently in Upper Silesia The West German 
foundries advancing their prices for tubes, the competition of 
these has become quite harmless now on the Berlin market. 
Silesian and Pomeranian mills take in orders at the present low 
prices just to keep employed, but quotations are likely to change 
tor the better in the second quarter, 


Coal and Coke in Germany. 

In Silesia the number of orders secured on the coal 
market was rather large. Weakness prevails in the Ruhr coal 
market. Last week the latest «uotations have, for the first time, 
been officially quoted ; they are M. 11 to M. 12.25 p.t. for nuts, 
and M. 14 50 to M. 16.50 p.t. for blast-furnace coke. The trans- 
marine export trade is exceedingly dull, coalowners finding 
competition with English firms perfectly hopeless, even if they 
quote the lowest quotations. Belgium, and more especially 
France, also quote very low prices, and the Rhenish- Westphalian 
ports find it hardly worth while to compete. 


Austria-Hungary. 

The iron and steel trade in Austria-Hungary is re- 
markable for its quietness. Quotations are as under :— White 
forge pig, 100 to 102 crowns p.t.; Witkowitz hematite, 114 to 
116 crowns ; spiegeleisen, 130 to 135 and 140 crowns p.t.; Styrian 
bars, 210 to 220 crowns; tank plates, 289 to 299 crowns , boiler 
plates, 291 to 300 crowns, according to quality ; girders, 235 
crowns, all per ton, free Vienna. Fuel of every description is 
pretty largely bought in Austria-Hungary. 


Iron and Steel in France. 

Quotations on the Paris market are unchanged. On the 
whole, a moderately good trade is done. The most important 
event of last week has been the prolongation of the Girder Con- 
vention. A reduction in the prices for engine fael took place on 
the French coal market, due to the very keen competition of 
Germany and England, which the French coalowners try to beat 
ty lower rates. The condition of prices for house coal is good, on 
the other hand, demand being firm. 


Improving Tendency in Belgium. 

Ever since the beginning of the present month the upward 
tendency on the Belgian iron market has continued, and there 
have even been a few slight advances in the prices for foreign 
delivery. For inland sales the former quotations are still ruling. 
Employment in the plate and sheet department is increasing, the 
mills showing a disinclination to do business at the former prices, 
£5 12s, to £5 13s. being now quoted. Heavy plates remain 
neglected. The pig iron trade is much the same as before. The 
Belgian Steel Convention is reported to intend reducing the prices 
for semi-finished steel ; there is talk of 5f. p.t. for billets, while 
the bounty of 5f. hitherto granted for orders of 100 t. is to be 
raised to 7.50f. p.t. 


The Swedish Iron Trade. 

Accounts given by the Union of Swedish Ironworks state 

the iron trade during the last quarter of 1908 to have shown a 

further decrease ; at many works production had to be consider- 

ably reduced. There were only 86 blast furnaces in blow at the 

end of the year, the lowest number that has been known for 

years. Export figures are discouraging, showing trade in the 

principal articles of the iron industry, during the first ten months 

of last year, to have decreased 68,100 t., against the same period 
in the year before. 

Export. 
From January Ist to 
Uctober 31st, 1908. 


Decrease against 
same period, 1907. 


‘ons. Tons. 
Pig iron 94,000 13,600 
Scrap iron . 3,800 4,300 
Ingots . ; 4,600 4,500 
Blooms, raw bars 16,900 8,400 
__ SASS 98,000 29,800 
Scraps of bars .. 2,500 2,300 
Wire nds .. 18,300 1,500 
oo ae Ro P = 
Pipes, rts of pipes % > 
brawn wire : - - 1,400 1,100 
Nails os 5,600 300 
260,000 68,100 


Export during the first three quarters in 1908, and in the same 
period in*the two preceding years, was as under :- 


Pig irou. Raw cast iron. Blooms. Bars. 

Tons. ‘ons, Tons. Tons. 
1905 73,400 10,400 18,000 144,100 
1907 92,20) 8,000 22,200 130,800 
1908 79,900 3,900 14,000 100,100 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty :— 

Engineer Rear-Adniiral.—G. Elbrow, for oil fuel course at 
Portsmouth. 

Engineer Commanders :—T. Green, T. H. Stewart, and A. Kerr 
have been placed on the retired list, with the rank of Engineer 
Captain ; J. W. Agnew has been placed on the retired list; P. 
Marrack, to be Assistant Engineer-in-Chief ; G. Pascoe, to the 
Cambrian. 

Engineer Lieutenants :—H. J. Clegg, H. Williams, P. D. Maltby, 
J. D, Wilson, C, H. A. Berningham, H. G. Summe.ford, and 
5. M. G. Bryer have been promoted to the rank of Engineer Com- 
mander, aud reappointed on promotion; W. G. Heppel, to the 
Andromeda, and to the Bedford on recommissioning ; C. C. Horsley, 
tothe Vulcan, and for duty with submarines ; H. J. Rampling, to the 
Pathfinder; W. R. Parnall, to the Espiegle, additional, temporary, 
for service ; W. C. G. R. J. Grant, to the Hannibal, additional, on 
tecommissioning ; and W. H, Crichton, to the Charybdis. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
draw ngs. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any perscn may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abricgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM ENGINES. 


25,322. November 15th, 1907._IMpROVEMENTS IN STEAM, AIR, 
AND GAS ENGINES, by Charles Hudd Smith, 24, The Mall, 
Clifton. 

In this invention a cylinder is provided called the major 
cylinder, one end of which is called the power end and the other 
the compression end. The two ends are connected together by a 
bye passage which is controlled by a valve or valves. This bye 
passage may be direct from end to end, or it may be formed into 
or connected to a condenser or cooling apparatus. In juxtaposi- 
tion to the major cylinder another cylinder is provided which is a 
certain required amount smaller in diameter, and may be longer 
or shorter than the major cylinder; this cylinder is called the 
minor cylinder. This minor cylinder is also provided with a bye 
passage connecting its ends together. This bye passage passes 
through a superheater. The major and minor cylinders are also 
connected together by passages through the medium of a chamber, 
the inlet or outlet of which is controlled by valves. This chamber 
is called the valve chest. The cranks to which the pistons are 
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attached are arranged at or about 180 deg. to each other. Suffi- 
cient steam is raised in the superheater to fill the apparatus and 
of sufficient pressure to move the major piston. During this 
stroke from the piston, all steam in front or at the compression 
end of the piston is expelled from the major cylinder and com- 
pressed into the minor cylinder, the valves of the bye passage of 
the major cylinder being closed, and the valves of the valve chest 
being open to allow communication between the major and minor 
cylinders, At the completion of the stroke the valves in the valve 
chest close, and the valves of the bye passage of the major cylinder 
open, which places the major piston in equilibrium and allows the 
spent steam to be displaced from the power end into the compres- 
sion end of the major cylinder. During this displacement it may 
be made to pass through the cooling apparatus. The valves of the 
bye passage of the minor cylinder are also opened, and the return 
stroke of the minor piston forces the compressed steam in the 
minor cylinder through its bye passage into or through the super- 
heater, which regenerates the steam by raising its temperature. 
At or about the completion uf the stroke, the valves of the bye 
passage of both cylinders are again closed, and the valve of com- 
munication between the cylinders in the valve chest are opened, 
and the regenerated steam again acts upon the major piston, and 
the cycle of operation is complete and the engine will continue to 


run.— December 23rd, 1908. 
STEAM GENERATORS. 
19,306. September 14th, 1908.—IMPROVEMENTS RELATING TO 


STEAM GENERATORS, by Cyrus Bullock, of 67, King-street, 
Manchester. 
The object of this invention is to provide in a more efficient 
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and reliable manner for the staying of boiler end-plates, more parti- 
cularly with regard to Lancashire and Cornish boilers. It is well 
known that the expansion of the furnace or flue tubes of a Lanca- 
shire type boiler causes bulging or movement of the end plates, 
which are usually stiffened or strengthened by gusset stays extend- 
ing from said end plates to the boiler shell. With such arrange- 
ments as at present adopted, it is found that the whole of the 
expansive movements of the furnace flues have to be absorbed by 
the portion of the end plates between the flue ends and the bottom 
rivets securing the gusset angles to said end plates, and as, for 





safety of construction, the distance is necessarily short, the stresse 
produced in the portion of the end plates are very severe aod such 
as readily to cause leakage at or fracture of the rivets. The usual 
gusset angle is employed upon the end plates, and also upon the 
boiler shell—the latter not being shown—and driil holes for 
receiving the bolts which secure the gusset webs thereto. Some, 
or, if desired, all the bolt holes in the gusset webs at the ends, 
which are to be secured to the gusset angles upon the end plates, 
are elongated, as shown in dotted lines in Figs. 1 and 2, and also 
in the sectional view—Fig. 3—so that the angies with the bolts 
secured to them can have an amount of free or unrestrained move- 
ment before the bolts come into contact with and are restrained 
by the gusset webs. — December 23rd, 1908. 

22,677. October 26th, 1908.—IMPROVEMENTS IN OR CONNECTED 
WITH STEAM Traps, by Alexander Dewar Horne, of 148, Bath- 

street, Glasgow. 

This invention, which relates to steam traps, is a further 
development of patent No. 11,312, May 15th, 1907, and consists 
in extending the tube which contains the expansive material and 
which is enlarged by an outer circumferential piece of metal or 
tube, through and beyond a stuffing-box, where the end is 
exposed to or in communication with the atmosphere, so that a 
pressure in the body of the trap would press equally on the valve 
and or the enlarged end; the construction being such, the 
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pressure is reduced or greatly removed from the expansive 
material, which condition allows it to move freely by expansion in 
the efficient working of the steam trap. Due to this arrangement 
the expansive material will be as little affected by a working 
pressare of 300 lb. as by a working pressure of 50 lb., the trap 
working as easily under the one condition as the other. A helical 
spring surrounds the inner wall of the screw gland and presses 
against the enlarged end of tube, so that when the expansive 
material contracts the valve is forced off itsseat. The end of the 
tube in communication with the atmosphere is provided with an 
extension which is mounted with a wheel. By pressing down or 
pushing in the wheel so as to impart to it a longitudinal movement 
in the direction of the inlet to the outlet end a hand or mechanical 
‘“blow through ” can be obtained at any time. A spring already 
provided in the adjusting screw but not shown in the engraving 
allowing the necessary movement by being brought under com- 
pression. — December 23rd, 1908. 


TRANSMISSION AND POWER. 


16,766. August 10th, 1908.—IMPROVEMENTS IN OR RELATING 
TO ELECTRO-MAGNETIC CLUTCHES, Siemens Brothers’ Dynamo 
Works, Limited, of York-mansion, York-street, Westminster, 
S.W. 

This invention has reference to improvements in or relating to 
electro-magnetic clutches, and is designed to solve the problem of 
connecting or coupling two shafts together electr :;-magnetically 
without its being necessary to displace the halves of the coupling 
axtally on the shaft. Referring to the engraving, it will be seen 
that the stationary electro-magnet F consists of a flanged iron 
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ring, encircled by the winding, the flanges at each side of the 
winding constituting the magnet poles. The ring F is firmly 
mounted on a suitable bed-plate or carrier K. Both of the 
poles have iron rings C, situated opposite to them, and forming 
annular armatures. These armatures are connected by means of 
the elastic diaphragms B to the hubs H on the shafts. Near their 
inner edges the armatures carry gripping rings D, made of any 
suitable material, and having friction surfaces or edges E. These 
rings lie just inside the magnet, and may be made of iron, soas to 
provide a path for the magnetic flux between the armatures. The 
action is as follows :—If the magnet F be excited, the two arma- 
tures are attracted equally towards each other, the diaphragm 
discs B yielding sufficiently to permit of such movement. The 
armatures do not, however, actually come in contact with the 
stationary magnet F, since before such contact can take place the 
friction rings E, which act also as distance pieces or stops, come 
into contact with each other and prevent the further movement 
of the armatures, leaving just a very slight clearance or air gap 
between the armatures and the magnet poles. In this position it 
follows that, by reason of the gripping rings being pressed together 
at their friction surfaces E, they mutually drive eack other round, 
carrying the armatures and the shafts round with them. There 
are several modifications and six illustrations.— December 23rd, 
1908. 


LIGHTING AND HEATING. 


16,797. August 8th, 1908.—IMPROVEMENTS RELATING TO ELECTRIC 
Arc Lamps, Theodor Joseph Rensing, of 6, Liviastrasse, Leipzig, 
Germany. ; 

The object of this invention is to prevent the deposit upon the 
inside of arc lamp globes, and the invention is particularly applic- 
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able to lamps in which mineralised electrodes are used. Itis at 
present usual in such lamps to allow air to pass into the globe 
round the ash plate and out at or near to the top of the globe. 
When the lamps are used in the open air and there is a wind air 
is apt to enter the globe through the passages from which it should 
pass out, thus causing eddies within the globe, or even a down 
draught, such that the air passes out round the ash plate. 
According to this invention a kind of inverted cowl is placed at 
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the bottom of the globe in such a manner that no matter in what 
direction the wind may be a good upward current of air will be 
obtained. Such inverted cowl may be movable orstationary. The 
top engraving shows in section the globe of an arc lamp provided 
with a movable inverted cowl, and the lower engraving is a 
horizontal section of the same on the line X Y. A is a passage or 
tube. Air passes in through A to the interior of the globe. BB 
are wings for turning the passage so as always to face the wind. 
C is a plate which serves to deflect the air sideways and to act as 
an ash plate. K is an axle about which the inverted cowl can 
turn. There are four illustrations and two claims,— December 
23rd, 1908. 


CRANES AND CONVEYORS. 


7784. April 8th, 1908.—IMPROVEMENTS IN OR APPLICABLE TO CoN- 
VEYOR BELTS AND DrivinG BELTs, by F. Reddaway and 
Company, Limited, of Cheltenham-street, Pendleton, and 
William Hepburn, of the same address, 

This invention relates to ‘‘conveyor” belts and driving belts, 
but particularly to the former, the edges of which are subjected 
to much friction and often to severe punishment by contact with 
angle guides and deflecting boards or plates. It is the object of 
this invention to protect the edges of such belts by the application 
of metallic clips or metal protectors to the belt edges, the pro- 
tectors being placed at intervals and secured to the belt in a firm 
fashion by fastening means integral with the metal clips or pro- 
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tectors. Metallic clips or U-shaped stampings of steel, having 
their extremities so shaped and bent down as to form spikes, are 
used, the metallic clips being applied at intervals along the edges, 
and pressed to cause the clips to grip the belt, and the teeth to 
bury themselves in the body of the belt. Clips fashioned and 
applied in this way take a very firm hold on the belt. In order to 
prevent any risk of cutting due to the teeth tending to meet on 
the same longitudinal line, one jaw or limb is made somewhat 
longer than the other, caus‘ng the teeth to break joint. With the 
object of still further ensuring a good hold for each clip on the 
belt the clips may have other teeth or fangs struck out of the 
metal, which will, when the clip is applied, enter or engage the 
belt. It is stated that the metallic protectors applied at intervals 
do not seriously interfere with the bending of the belt around 
pulleys or carrier wheels, and they save the edges from much 
punishment. —December 23rd, 19(8. 


MINING AND METALLURGY. 


27,399. December 13th, 1907.—METHOD OF AND APPARATUS FOR 
MAINTAINING AN OPEN PASSAGE OR ( OMMUNICATION TO THE 
INTERIOR OF MOLTEN BATHS, by Fritz Oscar Stromberg, Box 19, 
Youngstown, Ohio. 

This inven'ion relates to a method of and apparatus for main- 
taining an open passage or communication to the interior of molten 
baths in those cases where tubes are arranged to project down- 
wardly into the bath at an angle above the horizontal. The inven- 
tion consists in applying to these pipes a pressure of air suffi- 
cient to prevent the molten metal from backing up them. The 
invention is shown applied to a metal melting furnace which may 
be of any desired construction, that shown being to an open-hearth 
furnace, having the hearth upon which is the molten bath. Two 
tubes are shown for supplying the bath with ore, carbon, flux, 
alloying material, or any other desired substance. The tubes are 
shown as projecting down into the bath so that their discharge 
ends are situated in the interior of the bath in order to introduce 
the substance fed through them down into the bath. These tubes 
are shown as connected to a supply chamber, and are provided 
with a gate or cut-off valve. They also are provided with a 
peep-hole preferably formed in a hinged end portion which can be 
swung out of the way to allow sampling or poking in the tubes. 
Inasmuch as the ends of these tubes project down into the bath, 
the latter ordinarily would back up into the tubes and solidify or 
freeze therein. To prevent this in the tubes individually is main- 
tained a fluid pressure controlled so as to be slightly in excess of 
the pressure due to the head of the bath at that point. The pres- 
sure medium may be of any desired kind, such as air or gas, and 
may also, if desired, be heated, although this is not necessary. 
The volume of fluid under pressure will be regulated by means of 
a valve, so that it can be entered at sufficient quantity to prevent 
the bath from backing up into the tube and remaining stationary 


therein. The lower ends of the tubes are preferably formed as 
mouth-pieces of such shape as to form a bubble of air or gas, which, 
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when fully formed, escapes and rises up through the bath without 
causing any agitation or splashing. - December 23rd, 1908. 


7920. April 9th, 1908.—IMPROVEMENTS IN APPARATUS FOR SUB- 
JECTING ORES, SHALE, OR OTHER SUBSTANCES TO THE ACTION 
oF Heat IN A CONTINUOUS MANNER, by James Barclay Peat, 
of 27, Granville-terrace, Redcar. 

The object of this invention is to provide apparatus in which 
ores, shale, or other substances can be subjected to the action of 
heat in an efficient and economical manner without the admission 
of external air to the substance under treatment, an air-seal being 
formed at each end of the retorting space, and the heat being 
applied to the substance under treatment, both from the outside 
and from the inside thereof, as it descends in the heating space, 
so that the heating is effected very equally and with economy of 
fuel. The invention relates to that class of apparatus in which 
the matter to be treated is first heated in a hopper, or bunker, by 
means of a central flue and then descends into a heating chamber 
and then passes through tubes in the combustion chamber. There 
is a lower shaft provided with means for removing the treated 
substance without admitting external air, the substance being 
delivered on to a conveyor, and above this lower shaft is an 
upper shaft, provided at its upper end with means for feeding 
in the substance to be treated, also without admitting external 
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air, and between the lower and upper shafts there is a combus- 
tion chamber to which heating gases are supplied, or in which 
fuel is burned. Passing through and set around this combustion 
chamber are separate and removable tubes communicating at the 
top with the upper shaft and at the bottom with the lower shaft. 
In the middle of the combustion chamber is the lower part of a flue, 
which is continued up through the middle of the upper shaft. 
The lower part of the flue communicates with the combustion 
chamber by an opening or slit so arranged that hot gases or pro- 
ducts of combustion pass in a spiral or volute direction through 
the combustion chamber and into the flue, and come intw efficient 
contact with the tubes. The substance under treatment passes, 
by gravity, down through the upper shaft, thence through the 
tubes and into the lower shaft, being subjected to heat from the 
inside in the upper shaft—which heat is derived from the hot 
gases or products of combustion passing up the flue or chimney 
and being subjected to heat from the outside as the substance 
passes through the tubes. The flue passes through a bunker con- 
taining the substances to be fed into the upper shaft, so that the 
substance is pre-heated or dried before it is fed into the upper 
shaft. — December 23rd, 1908. 


21,741. October 14th, 19(8.-- IMPROVEMENTS IN OR RELATING TO 
ELECTRIC FURNACES, Charles Albert Keller, of 3, rue Vignon, 
Paris. 

This invention relates to improvements in electric furnaces, and 
has particular reference to a special construction of current-con- 
ducting base or sole intended to be used in electric furnaces in 
which the supply of current takes place through one or more 
vertical electrodes, generally movable and arranged above the 
sole, the current passing out through the conductor sole, 
which forms or is connected to the other electrode. In the 
engravings C is a bundle of iron or other metal bars arranged in a 
vertical position and electrically connected to a conducting plate 
D arranged under their bottom ends. The current therefore 
passes in parallel through the bars to or from the bottom of the 
furnace. Between the bars C and round the bundle which they 
form is strongly rammed in a refractory earth, preferably 
magnesia E. The sole thus formed is contained in a metal frame, 
from which it is separated by a refractory brick lining F. The 
sole, the conducting section of which is half metal and half fire- 
proof material, is thus made so as to resist the very high tempera- 
ture of the material contained in the furnace with which it is in 





contact. The sole, according to this invention, may be regarded 
as formed of a kind of fire-proof reinforced earth, which is a con- 
ductor of electric current, when cold owing to its iron frame, and 
when hot is more or Jess a conductor owing to the frame, and also 
to the fact that the earth rammed in round the frame is itself a 
partial conductor at high temperatures. The sole, owing to its 
qualities, is specially intended for the treatment of metals, for 
instance, for the manufacture of cast iron and steel. It has also 





the advantage, owing to its being fire-proof against the heating 
action of the furnace, and also owing to the metallic armature 


which it contains, of not bending or sagging under the weight 
the metal forming the charge which it supports. The plete “4 
which connects together the bars C, is arranged on a layer K of 
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several electrodes cr conductors, carbon or others, arranged flat 
on a rigid metal bottom, through which water can circulate, and 





copper bars arranged between the electrodes connect the latter to 
the terminal H for carrying the current from the furnace. 
December 23rd, 1908. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





905,973. MECHANICAL ProDUCTION oF HIGH Vacuums, J. Zert/in, 
South Kensington, England.— Filed June 18th, 1907. 

The fifth of eight claims is for a multiple-unit mechanical pump 

having at least one of its elements arranged in a vacuum chamber, 


[305,973] 
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with connections for effecting a preliminary exhaustion of an 
external vessel, and its other element or elements arranged in a 
separate vacuum chamber, and means for connecting all the pump 
elements in series to effect a final exhaustion of the external 
vessel. 
906,232. CONDENSING APPARATUS FOR STEAM TURBINES, (. 
Huguenin, Zurich, Switzerland.—Filed July 22nd, 1908. 

This patent is for the combination in a condensing apparatus 

for steam turbines of an exhaust chamber communicating with the 
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turbine, a water chamber, an ejector condenser rotatably mounted 
in the exhaust chamber and having radial channels communicating 
with the latter and axial channels communicating with the water 
chamber, a discharge chamber communicating with the radial 
channels, and an ejector chamber communicating with the exhaust 
and discharge chambers. There are five claims. 








CeMENT Works AT SoUTHAM.—We are asked by W. Sisson 
and Co., Limited, of Gloucester, to say that the engine used 
for d:iving the second dynamo, mentioned as being in the 
engine-room at these works, is a Sisson patented vertical 
compound enclosed self-lubricating engine designed to develop 
30 Feiks horse-power at 700 revolutious per minute. It 1s 
direct coupled to its dynamo on a combination underbed 
supplied by Messrs. Sisson, who coupled up and erected the 
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ENGINEERING IN THE UNITED STATES IN 1908. 
No. III.* 


Water Supply. 

Many large and costly works are in progress for the 
purpose of increasing the quantity or mopeving the 
quality of municipal water supplies. A number of cities 
drawing their water supply from Lake Michigan have 
formed an association to take steps to prevent the pollu- 
tion of that great body of water by sewage and industrial 
wastes. Several of the cities discharge this pollution 
into the lake, contaminating the water in the neighbour- 
hood of the waterworks intakes. About one hundred 
cities and towns are represented, and these have a total 
population of some 4,000,000 persons. The city of 
Chicago is one of the safest, as its intakes are in deep 
water from 2} to 4 miles from shore. The supply thus 
obtained is distributed to pumping stations in different 
parts of the ‘city by tunnels connecting with the lake 
turnels. One of these running diagonally to the streets 
has been abandoned on account of liability to damage by 
the construction of deep foundations for large buildings. 
It has been replaced by a new tunnel which follows the 
lines of the streets. This was completed in December, 
1908. It is five miles long, 8ft. in diameter, and lined 
with 10in. of concrete. Where it passes under the 
Chicago River it is armoured with steel rods and rings 
embedded in the concrete. The tunnel is from 34ft. to 
62ft. below the surface, and is all in the stiff Chicago 
clay. New York is pushing work on its new water 
supply from the Catskill mountains, to supplement 
the present supply from the Croton River watershed. 
It will provide a supply of about 500 million gal- 
lons daily, and will cost about £33,000,000. The 
water from several streams and watersheds will be 
collected in the Ashokan reservoir, about 100 miles from 
the city. This reservoir will be some 12 miles long, with 
a capacity of 120 billion gallons, and will be formed by 
about four miles of dams closing ravines in the ridge. 
The most important of these is the Olive Bridge dam, of 
concrete, 1000ft. long, 190ft. wide at the base, and about 
240ft. high from base to crest, or 210ft. above the bed of 
the stream. It will be flanked by earth embankments, 
giving a total length of nearly 5000ft. The rock excavation is 
being done by channelling machines, to avoid the shatter- 
ing and vibration due to blasting. Materials are handled 
by four cableways. Two 8ft. riveted steel pipes have 
been built to carry the flow of the stream through the 
site of the dam. About 2000 men are now at work, and 
the camp is an industrial town in the wilderness. 
Tenders have been asked already for the pressure tunrel 
carrying the aqueduct under the Wallkill River. This 
tunnel will be 15ft. diameter inside, and will connect at 
each end with the aqueduct—17ft. by 174ft.—by means of 
shafts from 350ft. to 480ft. deep. The borough of 
Brooklyn, now a part of New York City, has completed a 
high-pressure pipe line for fire protection in the business 
and shipping district, or about 1400 acres. There are 
20 miles of heavy cast iron mains from 8in. to 20in. 
diameter, with 700 hydrants, each having four nozzles. 
There are two pumping stations, each having four six- 
stage turbine centrifugal pumps driven by 800 horse- 
power induction motors using 25-cycle three-phase 
current of 6600 volts. Each pump has a capacity of 
3000 gallons per minute, against 300]b. pressure, when 
running at 750 revolutions and with 20ft. suction. The 
stations have 100m for ten pumps each. Along the water 
iront there are numerous connections available for the 
tteamers or fire-tloats in the harbour. All pipes, castings, 
and valves are tested to 600 lb. pressure at the factory, and 
450 lb. pressure after being laid. Brooklyn is also to have an 
additional domestic water supply, obtained from under- 
ground sources on Long Island. These sources will be 
tapped by a series of pipe wells from 100ft. to 200ft. deep, 
spaced 500{t. to 1000ft. apart. The well pumps will be 
operated by electricity from one or two generating 
stations, and the supply will be delivered to a concrete 
conduit leading to a main conduit—also of concrete— 
extending 75 miles to the city. The area to be tapped is 
about 320 square miles, and the works for a supply of 
250 million gallons daily will cost about £9,400,000. ‘he 
first supply will be available in 1910, and the entire 
supply in 1913. The same system is now in use ona 
smaller area nearer to Brooklyn, but signs of the entrance 
of sea water indicate that the source has been overdrawn 
during years of low rainfall. 

At Buffalo a new waterworks intake has been built in 
Lake Erie, at the head of the Niagara River, to avoid the 
shallow and polluted water near the shore. A tunnel 6500ft. 
long extends to the shore pumping station, where there 
are engines aggregating 150 million gallons daily capacity. 
This tunnel is in rock, and is lined with concrete. It is 
12ft. wide and 9ft. high at the sides, with an arched roof 
of 8}ft. radius, giving a rise of 2}ft. The tunnel is 63ft. 
below the water level of the lake, and the intake is in 
30ft. of water. It is a circular or annular concrete caisson, 
having two steel shells 70ft. and 100ft. diameter. These 
caissons are connected by radial partitions, and the com- 
partments are filled with concrete. In the centre of the 
70ft. space is the 14ft. shaft to the tunnel. 
up above the bottom of the intake as a steel cylinder, 
fitted with intake gates which are regulated from bridges 
spanning the 70ft. enclosed space. Openings in the 15ft. con- 
crete wall admit the lake water to thisspace. The city of 
Baltimore proposes to spend about £1,000,000 for a storage 
system. At present the average daily consumption of 
65 million gallons is about equal to the supply, and after 
heavy rains the supply is shut off on account of the 
muddy character of the water. During such times the 
distributing reservoirs must furnish the supply. A dam 
is to be built across the Gunpowder River, and though it 
will be only 80ft. high and 600ft. long it will form a 
Storage or impounding reservoir of 21 billion’ gallons 
Capacity. With such a reservoir the turbidity due to 
rainfall will have but an inappreciable effect. The water- 
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shed will be cleared and some parts planted for a future 
forest. A conduit—with a tunnel four miles long—will 
extend from the reservoir to the city. The ‘first double- 
filtration plant for the water supply of a large American 
city is being constructed at Philadelphia, and it will have 
the largest mechanical filter plant yet built. The slow-sand 
filtration plant now in use has a total daily capacity of 
120 million gallons at the rate of three million ohesd per 
acre per day. This is to be supplemented by a pre- 
liminary mechanical filter plant having a capacity 
of 240 million gallons per day at the rate of 80 million 
gallons per acre. This is expected to double the rate and 
ee of the slow sand plant. The preliminary plant 
will have 120 beds, each 20ft. by 60ft., arranged in eight 
rows, with fifteen beds to arow. The floors, walls, build- 
ings, &c., will be of concrete, and a concrete slab roof 
will cover the beds, 

In view of troubles with vegetable growth in the reser- 
voirs of the present water supply, the city of Springfield, 
Mass., has undertaken to bring an entirely new supply to 
the city. The scheme includes an intake dam 12 miles dis- 
tant, on the Little River. From this point a tunnel 5000ft. 
long leads to a sedimentation and filtration plant; tie 
tunnel is 5ft. wide and 64ft. high. A 54in. aan runs 
from the tunnel to a settling basin of 40 million gallons 
capacity, whence the water passes first to an aérator, and 
then to sand filter beds in concrete basins covered by a 
groined concrete roof. The filters have a daily capacity 
of 15 million gallons, The main reservoir has a capacity 
of 2500 million gallons, and the intake reservoir 60 million 
gallons. From the filter plant a 42in. steel main 74 miles 
long leads to a reservoir of 16 million gallons capacity, 
from which another main of the same size leads 44 miles 
to the Connecticut River, under which the supply is 
carried by two 36in. cast iron pipe lines to connect with 
the city’s distributing system. A curious water filtration 
plant has been built to furnish a supply to the Chicago 
stockyards, the supply being taken from a peculiarly foul 
dead-end branch of the Chicago River, which is polluted 
by sewage and slaughter-house refuse. The water is first 
screened, and then pumped to six coagulating and settling 
basins, where it is treated with sulphate of iron and hypo- 
chlorite of lime. It goes then to the sand filters, and then 
by a 30in. concrete main to the reservoir. The filters 
have 30in. of sand on a 12in. bed of gravel, which is 
graded in size from jin. at the bottom to in. at the top. 
The capacity is 5 million gallons daily, and the plant is 
guaranteed to make the water equal in quality to the 
city water at a cost not to exceed £4 per million gallons. 
If the requirement of potability is waived, the cost must 
not exceed £2 12s. 6d. The official tests show that the 
conditions have been fulfilled. 

Turning now to the Pacific coast. San Francisco is plan- 
ning to build a waterworks system of its own, to relieve itself 
from the troubles incident to a Jong-continued and closely 
entrenched monopoly of a private company charging high 
rates. This will involve obtaining a new supply from 
distant mountain sources. The city also intends to 
spend £1,100,000 on an independent system of high- 
pressure pipe lines for fire protection, which will lead 
to a reduction of the extremely high insurance rates that 
have been in force since the earthquake and fire of 
1906. Works for a new water supply for San Diego 
are in active progress. These provide for the impounding 
of the flood waters of two groups of streams, at distances 
of 35 miles and 70 miles. The two dams will be rock 
embankments, faced on the water side with a sheet of 
armoured concrete. The Morena dam will be 265ft. high, 
rising 150ft. above the river bed. The Barrett dam will 
be 275ft. high, rising 175ft. above the river bed. The 
Morena reservoir will have a capacity of 15 billion gallons. 
An aqueduct, with concrete conduits, flumes, tunnels, «c., 
to existing reservoirs will be built. At Santa Barbara an 
underground water supply is being developed in a novel 
manner. A tunnel 3} miles long through a mountain 
forms a collecting gallery for the water-bearing strata 
through which it passes. It will serve also to carry a 
pipe line from a reservoir on the far side of the mountain. 
Active work is in progress on the great aqueduct which is 
to supply Los Angeles with water from the Owens River. 
This includes tunnels, conduits, dredged and excavated 
canals, bridges, «ec. The work lies largely in a wild mountain 
region, Very difficult of access. All the work is being 
done by the city itself instead of by contract. Owing to 
the enormous cost of hauling cement from the nearest 
railway the city has built a cement-making plant on the 
line of the work, and is providing roads and industrial 
railways. In this respect it has followed the example of 
the Government's Irrigation Bureau, which has established 
a cement plant near the Roosevelt dam, and is producing 
cement at a cost about that of the cost of cement pur- 
chased on the market, plus the cost of transportation by 
rail and then by wagon over the mountain trails. 

Local waters along part of the El Paso and South- 
Western Railway are of such character as to cause 
endless trouble and expense with the locomotive boilers, 
while they cannot be successfully treated at any reason- 
able cost. The company has therefore built a pipe line 
35 miles long from a mountain reservoir, and from the 
oint where it reaches the railway it is piped along the 
line for 130 miles, having connections and automatic 
valves at all the water tanks. Two pumping stations 
are employed on this 130-mile line. Most of the work is 
of wood-stave pipe; this is built at the factory in lengths, 
which are tightly wrapped with a steel band or ribbon, 
and coated with pitch. The sections are put together 
with socket joints, and the valve castings, \c., are also 
made with sockets to receive the pipe. The diameter is 
from 10in. to 16in. A concrete tower and water tank has 
been built for the works of the Atlanta Compress 
Company. The tower tapers with a curve of 1000ft. 
radius from a diameter of 30ft. at the base to 22ft. 
at 90ft. above the ground. Above this it is cylindrical 
for 43ft. The entire shell was built first, but at the 
position of the bottom of the tank—33ft. below the top — 
a projecting ring was formed on the inside, reinforced by 
steel hoops and by an outside ornamented belt course. 


The domed bottom of the tank was built later. At 
Scranton a three-mile pipe line has been built to carry 
water under a head of 600ft. The pipes are of cast iron, 
in 12ft. lengths, and are over 2in. thick. At Newark an 
investigation has shown serious electrolytic corrosion of 
the water mains by current from the tramway lines. For 
some years it has been a practice to make connections 
with these mains to facilitate the passage of return 
currents, but it is recommended that this practice should 
be stopped. Cases to determine the responsibility of the 
tramway company for damages are now before the 
courts. © 


Sewerage and Sewage Disposal. 


The extensive sewerage system of the capital city, 
Washington, is now practically completed, and the 
sewage pumping stations were finished last summer. 
Intercepting sewers now surround the city, and some of 
the low-lying districts have been enclosed by dykes to 
prevent the entrance of flood waters. Here low-level 
sewers provide for the local drainage, while high-level 
sewers carry the sewerage and drainage coming down from 
the adjacent higher lands. The pumping station handles 
both storm water and sewage. The former is delivered 
to the river, but sewage is pumped through a Qt. outfall 
sewer 33 miles long to the Potomac River. The pumping 
station connects with the outfall sewer by a syphon under 
the Anacostia River; this consists of two lines of 5ft. 
cast iron pipe. The city of Baltimore is building separate 
systems of sewers for storm water and domestic sewage, 
with a pumping station and a sewage disposal plant. The 
cost will be about £3,700,000, and work amounting to 
£1,050,000 is already under contract. The city has a 
population of 750,000, and the system provides capacity 
for 1,000,000. The pumps have a lift of 72ft., and there are 
five of them each of 27} million gallons daily capacity. 
There will be 1100 miles of sewers in all. The sewage is 
not allowed to be discharged into the bay, as the oyster 
fishing in this locality is an industry estimated to have a 
yearly value of £10,000,000. The disposal plant has a 
capacity of 300 million gallons per day, and comprises 
settling basins, sprinkling filters, and an outfall sewer. 
At Reading the sewage disposal plant has been converted 
from the septic system on account of patent litiga- 
tion. There is no septic action, the tank being 
used as a settling basin only, and the sludge being 
removed every six weeks. Owing to the preliminary 
screening of the sewage to remove solids, the amount of 
sludge is very small. The screening device or segregator 
has a rotary screen to remove all solids not held in sus- 
pension, so that there is no clogging of the bed. After 
nearly twelve months’ experience the filter beds are still 
clean. The sewage is sprayed over these beds. The 
screen is 6ft. diameter, 13ft. long, with 40-mesh brass screen 
cloth. It is operated at eight revolutions per minute by 
a motor of 2} horse-power. The capacity is for handling 
10 million gallons in twenty-four hours. The solids are 
dried in an extractor, and burned under the boilers of the 
pumping station. No odour is experienced. A sand and 
gravel collector—on the principle of centrifugal dust 
catchers—has been built on the line of a storm-water 
sewer at Grand Rapids. It is a hexagonal concrete box, 
17}ft. diameter and 11}ft. deep. Above the entrance of 
the upper length of the sewer is a floor which extends to 
within 6in. of the wall on five sides, and in the centre of 
this is a well—with a 12in. curb wall—opening into the 
end of the lower section of the sewer. The entering 
water is received on a paved slope backed by a bed of 
gravel, which is backed against the bottom of the well, 
and has grated openings to admit the ordinary flow 
directly to the well and sewer. The swift current of storm 
water deposits its gravel and sand here, and loses its 
velocity. The only escape for the water is to rise verti- 
cally through the 6in. openings, and flow over the upper 
floor to the well. Manholes for emptying the chamber 
are provided, and several wagon loads of detritus are 
removed after each heavy storm. 

Excavation for a sewer in wet sand at Gary was suc- 
cessfully accomplished by draining the sand by means of a 
series of vertical drive pipes in two rows, each connected 
by pipe with a main leading to a pulsometer pump. In 
this way the sand was drained so that it could be 
excavated. During the construction of the sewer in the 
drained length of work, two rows of vertical pipes were 
driven outside of but parallel with the trench, so as to 
prevent any influx of water. At St. Louis a very large 
sewer has been built to provide for sewage, storm water, 
and a small stream in a district now being built up. It 
has an arch of 25ft. span and 17ft. rise, springing from 24in. 
vertical side walls on each side of the invert. It is of 
armoured concrete, but paved on the invert with hard- 
burned virtrified paving brick. A travelling steel center- 
ing was used for the arch; the lagging consisted of steel 
plates, well coated with oil before the concrete was de- 
posited. At San Francisco, about £800,000 will be spent 
in repairing and extending the sewerage system, which 
was inadequate for immediate needs, and was seriously 
damaged by the earthquake of 1906. Several outfall 
sewers will discharge at different points of the bay, where 
strong tidal currents will carry off the sewage and prevent 
pollution. It is also proposed to spend £200,000 for gar- 
bage disposal works. A sewage irrigation system has 
been put in service at Fresno, a city of 30,000 inhabitants, 
and in a semi-arid region. The effluent from the septic 
tank is conveyed by two 24in. pipes to a tract of 800 acres, 
which is cultivated by private parties under a ten-year 
contract with the city. At Seattle a Meldrum destructor 
has been built to dispose of refuse and garbage, which has 
hitherto been handled by private scavengers. The plant 
will dispose of sixty tons per day. Of the city refuse, 164 
per cent. by volume is garbage, table waste, and vegetable 
refuse; 10 per cent. is stable manure ; 56 per cent. is 
paper, wooden boxes, tins, rags, &c.; the remainder is 
ashes. By weight these same classes represent 80, 194, 
28, and 344 per cent. of the total. . ; 


Streets and ‘Roads. 








A feature of this branch of engineering is the develop: 
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ment of asphaltic-concrete pavement, partly as a new and 
promising material, and partly in order to reduce the 
wear, disintegration and dust on streets and roads subject 
to automobile traflic. Different systems are in use, but 
the principle is to combine wear-resisting stone with an 
asphalt matrix which will deaden sound and hold the 
stones firmly in place, even when under the suction 
influence of pneumatic tyres. For streets in cities of 
moderate size there has been a development in the use 
of concrete as a paving material. If properly made and 
laid it is durable and not liable to crack; it is clean and 
is not more noisy than brick. A driveway and speedway 
for automobiles, which is paved with concrete for about 
ten miles, has been built near New York. A 6in. bed of 
broken stone was laid and filled with cement grout, the 
surface being rolled with a 10-ton steam roller, until the 
grout flushed to the surface. After a layer of pea-size 
granite had been spread, the rolling was continued until 
the grout again flushed to the surface. The surface was 
roughened by the pea granite and by brushing it with 
coarse brooms before the cement had set. A course of 
expanded metal is embedded in the stone. Numerous 
experiments are being made with tar, oil and special 
compositions, in order to reduce dust and improve 
the wearing properties of macadamised roads. 

At Seattle the street gradients are being changed 
radically. It is—or was—a hilly city, with numerous 
ridges and ravines. The ridges are now being cut down, 
and the material used to fill ravines and valleys and to 
reclaim the tide flats along the water front. This is being 
done largely by hydraulic excavation. Large pumping 
plants deliver powerful streams of water which excavate 
and wash down the material. The material is conveyed 
with the water by troughs or flumes to the desired point, 
where the current is stilled by baftles, causing the 
material to settle. This extensive and novel work has 
been carried out on account of the city having a very 
poor site for its great commercial development. The 
hills rose directly from the tide flats, and there was no 
room for railway terminals or convenient business 
districts. A new suburban town has been built on Long 
Island, near New York City, occupying 2000 acres of what 
were formerly sand dunes and salt marshes. The site 
was formed by pumping sand upon it by hydraulic dredgers, 
the surface being from 6ft. to 14ft. above high tide. The 
town extends about four miles along the Atlantic coast, 
with a width of from 2500ft. to 4500ft. It has 22,000 
square yards of street paving, a water supply system, salt 
water pipes for fire protection, gas mains, electric 
conduits, a sewer system, and an esplanade—built of 
concrete—24 miles. long. The north and south streets 
are 100ft. wide, with 124ft. pavements, two roadways, and 
a parkway in the middle. No buildings are allowed 
within 40ft. from the pavement. The east and west 
streets are mainly 60ft. wide, with 12}ft. pavements. One 
street is 110ft. wide, to accommodate an electric tramway 
without interfering with the roadways. The electric line 
of the Long Island Railway-also passes through the town, 
and is placed in the middle of a parkway 185ft. wide, 
with pavements 15ft. wide. Artificial banks on each side 
of the railway are pianted with shrubs, and form a screen. 


Buildings. 

Many of the large steel skeleton buildings for office 
purposes offer few special features of construction, having 
a framework of steel columns with horizcntal steel 
girders and joists for the floors. But where very large 
rooms have to be provided clear of columns, special con- 
struction is necessary to support the building over these 
large areas. In the new La Salle Hotel at Chicago great 
trusses are used to span the foyer and the dining rooms, 
and upon these rest the columns for the framing of the 
upper storeys. One of the trusses over the foyer is 77ft. 
span and 26ft. deep—extending through two storeys. 
This carries the weight of sixteen stories above it. 
Special trusses over the dining rooms are of 53ft. span 
and 13ft. deep. They have three bays or panels; each 
end bay has two solid webs of lin. plate, forming a box 
girder section. The middle bay has two inclined truss 
members forming an A, in order to admit the passage of 
a corridor through the truss. The main banquet room, 
on the nineteenth floor, is two storeys high, and is spanned 
by trusses supporting the roof. The ballroom, on the 
same floor, is also two stories high, and the twenty-first— 
or top—fioor is suspended above it by hangers from 
parallel-boom trusses in the roof. This hotel building is 
160ft. by 175ft., twenty-one storeys high, with a height 
of 260ft. above the street. The Fifth-avenue office 
building in New York will be fourteen storeys high. It 
will have two parallel wings extending back from the 
main part, and a special feature is that the storeys in 
these wings become narrower as they ascend, so as to 
increase the width between the wings and give better 
access of light and air. By thus terracing the floors at 
four different levels, the width of the interior space is 
increased from 20ft. at the bottom to 60ft. at the top. It 
is expected that the rear light for the bottom floors will 
be as good as if the space was 60ft. wide from top to 
bottom. Plans for a sixty-two-storey building for a New 
York insurance company have been prepared by the 
company’s architects. The total height would be 909ft. ; 
the architect proposes a terraced effect to break the great 
vertical area, and to prevent too great interference with 
light and air. The ground plan is 160ft. by 310ft., and 
the building would be of this size for thirty-four storeys, 
or to a height of 490ft. 

The new drill hall at Hartford has three-hinged arch 
trusses of 185ft. span, with a clear height of 90ft. at the 
centre. The outer legs of the trusses are vertical to a 
height of 52ft., whence ‘the upper boom extends to the 
centre of the building at a height.of 102ft. The bottom 
boom is curved from the crown to the foot on each side. 
The’ trusses are in pairs, those of each pair 6ft. apart, 
connected by bracing so as to form a box truss. The 
pairs are alternately 464ft. and 52}ft. apart. Above the 
crown is a shallow lantern roof 60ft. wide. Another 


interesting steel structure is the gymnasium at Syracuse 





University. The building is 220ft. by 150ft., with a 
gymnasium floor 100ft. by 200{t. This is spanned by 
three-hinged arch trusses of 100ft. span, with a rise of 
274{t. The top boom is horizontal for 68ft. at the middle, 
and then inclined to meet the vertical legs, which are 
17ft. high. The bottom boom has a very flat curve in 
the middle, with haunches of 16ft. radius. The roof 
framing carries a concrete covering. The life of steel 
joists used in concrete footings as a grillage is a matter as 
to which little is known. They are frequently coated 
with tar or paint, but the permanency of such protection 
is in dispute, and experiments are now being made with 
galvanised beams or joists for such work. 

The use of concrete for buildings continues to increase. 
Monolithic concrete has been used for the Court 
House at New Orleans, which is 250ft. by 275ft., four 
storeys high. The concrete is faced with marble and 
terra-cotta, but in some buildings the finished sur- 
face and all the decorative features are of mono- 
lithic concrete or separate castings of concrete. In 
this building the concrete slabs have the stiffening 
tibs on the upper instead of the lower side. The spaces 
are filled with ashes in which the sleepers for the wooden 
floors are embedded. A three-storey factory building, 
430ft. by 115ft., has been built of cement bricks. These 
bricks are of standard size, made of a mixture of one 
part cement to three parts sand. The ultimate strength 
of test bricks was from 2730 lb. per square inch at 55 
days to 5460 lb. at 230 days. The bricks were made at 
the site. Solid concrete piles have been used extensively, 
but a building at Oakland has hollow pipes, 12in. square, 
20ft. to 26ft. long. Octagonal piles were also used, 24in. 
diameter, with a 10in. circular hole. All were driven 
with steam hammers. A huge concrete girder, 105ft. 
long, was built at Evansville to carry the end wall of a 
pumping station. The middle of this wall rested on a 
badly-filled old trench, but the ends were in firm ground. 
The building is 105ft. wide. The girder is 105ft. long over 
all, with a rectangular footing, 25ft. by 20ft., under each 
end; the footings are part of the beam. It is 19ft. deep 
over the footings, and 15ft. deep for a clear span of 55ft. 
between the footings. Its width is 3$ft. throughout. It 
is well reinforced by lin. steel bars. 








MAINTENANCE AND DEFECT CLAUSES. 
(By a Legal Correspondent) 
No. I1.* 


A cLause which provides that} the contractor shall 
remedy defects is somewhat Jess onerous for the contrac- 
tor than a maintenance clause, inasmuch as if the con- 
tractor has done his work properly and in compliance 
with his contract, the mere cost of maintenance falls on 
the employer. To take a simple illustration. If a man 
contracted to build and maintain an engine, the wear 
and tear of the valves would have to be made good by 
him. But if he had only to make good defects, his lia- 
bility would not extend to anything caused by the mere 
wear and tear of the engine in actual working. 

The importance to an employer of having an engineer 
who will exercise proper supervision and take due care 
in scrutinising the materials used by the contractor is 
emphasised by the fact that the contract may prevent 
the employer pursuing a remedy against the contractor 
for defects appearing after completion. It was decided 
in a case tried in 1875 that where a certificate of com- 
pletion and satisfaction by the employer's architect is 
made conclusive and is given, the employer has no right 
of action against the builder for defects subsequently dis- 
covered, except within the time and upon the terms 
specially stipulated by the contract. The facts of that 
case were somewhat peculiar. The work done by the 
contractor was disgraceful, but a period of six years 
elapsed between the completion of the work and the 
commencement of the action. The architect, however, 
had approved the work and materials, and had duly 
certified the amounts due under the contract from time 
to time. Lord Coleridge, C.J., clearly enunciated the 
principle which led the Court to say that an action would 
not lie against the contractors. He said: “This is the 
ordinary case, not of an arbitration; but of the employer 
having made the certificate of the architect binding in 
certain cases against himself, and still more of his having 
made his own expression of satisfaction binding against 
himself. And having received the one and having expressed 
the other he cannot now say that he did not receive the 
one and did not express the other. It may seemahard thing 
to say, but the answer is the answer which Mr. Justice 
Willis gave in the case of Goodyear v. Mayor of Wey- 
mouth, 35 L.J.C.P. 12, that if you employ an architect 
who does not know his business, and who certified that 
he is satisfied when he ought not to express satisfaction, 
you must be bound by his mistake. It is not in the least 
an answer to say that you have employed an architect 
who does not know his work, and if people employ archi- 
tects who do not know their work, and who lead them 
into mistakes, and place contractors bound hand and foot 
into the hands of such persons, and such persons either 
pass bad work, or, as it appears in‘this case. actually 
direct bad work, they cannot afterwards in equity or 
fairness turn round on the contractor, and say, Now I 
will bring an action for damage that I have sustained, 
because you have fulfilled the direct instructions of a 
man whose authority I made binding upon you; but as 
he did not know what he was about, and because I 
suffered damage from an authority which I myself made 
despotic over you, I now turn round upon you to make 
you liable for the damage I have sustained.” 

The form of contract sanctioned by the Royal Institute 
of British Architects contains a useful example of a 
defects clause. It makes the contractor liable for :— 
“Any defects, shrinkage, or other faults which may 
appear within months from the completion of 
the works, arising in the opinion of the architect from 
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materials or workmanship not in accordance with the 
drawings and specification or the instructions of the 
architect.” The liability is here confined to defects in 
material or workmanship, and apparently the architect is 
to decide whether the contractor shall be held liable or 
not, But the architect’s decision on this point is subject 
to the arbitration clause which appears elsewhere in this 
particular form of contract. Where the parties to a con- 
tract have made it plain that the contractor is to be liable 
to remedy defects appearing within a certain time, it 
would seem that this implies the release of the contractoy 
from responsibility for defects subsequently appearing. 
In one case the plaintiffs had manufactured certain loco 
motive engines under the following contract :—‘ Mach 
engine and tender to be subject to a performance of a 
distance of 1000 miles, with proper loads, during which 
trial Messrs. S. and Co.—the plaintiffs—are to be liable tc, 
any breakage which may occur, if arising from defective 
materials or workmanship; but they are not to be 
responsible for, nor liable to the repair of, any breakayve 
or damage, whether resulting from collision, neglect, or 
mismanagement of any of the company’s servants, or an) 
other circumstances, save and except defective materials or 
workmanship. The performance to which each engine 
is to be subjected, to take place within one month from 
the day on which the engine is reported ready to start ; 
in default of which Messrs. S$. and Co. shall forthwith 
be released from any responsibility in respect of the said 
engine, the balance to be paid on the satisfactory com 
pletion of the trial, and release of Messrs. S. and Co. 
from further responsibility in respect of such engine.” 
It was also agreed that the fire-boxes should be made of 
copper, of the thickness of ,'; of an inch—and they were 
accordingly so made—and that the best materials and 
workmanship were to be used. The engines performe:| 
the distance of 1000 miles within the month of trial, 
but nine months afterwards the fire-box of one of then: 
burst, when it was discovered that the copper had been 
considerably reduced in thickness. In an action against 
the defendants for the balance due from them, it was 
held that they could not give evidence of an inherent 
defect in the copper, no fraud being alleged, since, by the 
terms of the contract, the month’s trial, if satisfactory, 
was to release the defendants from all responsibility i: 
respect of bad materials and bad workmanship. 

In a case heard in the Supreme Court of the Cape of 
Good Hope a building contract contained a clause to the 
effect that “the contractor must make good at his own 
cost all omissions and defects that may appear or arise 
subsequent to the issuing of the final-certificate of com- 
pletion.” It was held that this clause referred only to 
omissions and defects due to the default of the contractor, 
and was not equivalent to a maintaining and repairing 
clause. In giving judgment the judge said :—“ Defects 
would be found to be confined to such defects as arose 
from the contractor's own default; for instance, such as 
would arise from improper or defective construction, or 
from the use of improper material contrary to the terms 
of the contract. He would not under such a clause be 
bound to restore if the premises were destroyed by some 
outside cause, nor would he be answerable for a defect 
inherent in the project itself, or for the insufficiency of 
the material if it complied with the specifications.” 

A repairing clause imposes the heaviest liability on the 
contractor, because it makes him responsible for defects 
occasioned by ordinary wear and tear. His position, 
indeed, is very similar to that of a tenant in occupation 
under a repairing lease. So a lessee of a house, who 
covenants generally to repair it, must rebuild it ** though 
it be consumed by fire, burned by lightning, or thrown 
down by enemies.” Having regard to this state of the 
law, it is often provided that the contractor shall insure 
against fire; and even where he is under no obligation to 
insure the prudent contractor will do so. In this connec- 
tion, it may be useful to notice that a covenant to insure 
does not limit the liability of the contractor to the amount 
for which he is insured. He must complete his contract 
at whatever cost to himself. 

The application of this principle to a contractor ma; 
be illustrated by an old case. There a contractor had 
agreed to build a bridge in asubstantial manner and keep 
it in repair for a certain time. It was held that he was 
bound to rebuild it, although it was broken down by an 
extraordinary flood. Lord Kenyon said: ‘This sort of 
loss must have been in the contemplation of all the 
parties in this case; the bridge was to be built in such a 
manner as to resist any body of water If the defendants 
had chosen to except any loss of any kind, it should 
have been introduced into the contract by way of 
exception.” 

It has long been a recognised principle that where a 
landlord is bound to repair and keep in repair, he can- 
not be sued for breach of covenant unless notice of 
want of repair has been served upon him. It is con- 
ceived that the same principle applies to the case of a 
contractor who is bound to keep machinery, Xc., in 
repair after it has been completed. Where, however, 
the contractor definitely announces that he will not be in 
a position to repair at all, no notice need be given. In 
one case the defendant leased certain premises to the 
plaintiff for a term, and covenanted to rebuild them on 
receiving notice from the plaintiff requiring him to do so. 
Six months before the end of the term the defendant 
announced that he would be unable to rebuild, the 
announcement being made before any notice. In conse- 
quence of this, the plaintiff did not give any notice. It 
was held that.in spite of the lack of notice, the plaintifi 
was entitled to damages for the breach of covenant. 

The following is a particularly stringent form o! 
repairing clause :— 

“The contractor shall also in addition to the covenant 
on his part herinafter contained, and—notwithstanding 
the use or occupation of the works and premises by the 
employer, and the execution by the employer or his 
agents and workmen of the works in clause Bo 
mentioned, and notwithstanding any act, matter, or thing 
done, permitted, happening, or suffered in pursuance of, 
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or during the continuance, of such use or occupation, or 
at any period during the execution of the contract—to 
the satisfaction of the engineer maintain in good, sound, 
pe:fect, and water-tight condition and in working order, 
replace and make good and repair the work during the 
period of . . . months from the date of the engineer's 
certificate of satisfaction—which period is hereinafter 
referred to as the period of maintenance—and shall 
rectify any defects or imperfections, or improper, or 
insufficient workmanship, or materials which shall, or 
may appear, arise, take place or become manifest to the 
employer or uhe engineer, and which the engineer shall 
certify in writing not to have been discovered by 
him prior to his certificate of satisfaction before the 
commencement of the period of maintenance.” 





ENGINEERING AT THE UNIVERSITY OF 


TORONTO. 
By WALTER J. FRANCIS, Montreal. 
No. I. 


Arter an absence of fifteen years, one’s return to his 
Alma Mater is more than likely to awaken many pleasant 
memories. Yet on the author’s recent visit to the Uni- 
versity of Toronto the experience was not one of unmixed 
pleasure, for many of the old landmarks have been entirely 
obliterated. The regrets, however,wece quickly dissipated 
on realising that the requirements had demanded 
unparalleled developments. The instance strikes one as 
being a marked example of the growth of our Dominion 
in general and of technical education in particular. At 
the commencement of our four years’ association in 1889 
with the School of Practical Science of the province of 
Ontano, now the Faculty of Applied Science and 
Engineering of the University of Toronto, there was but 
one student in mechanical and electrical engineering, and 
the author enjoyed the privilege of being the only 
student in architecture, a special course having been 
arranged for his benefit. The faculty consisted of three 
professors and five lecturers and assistants. The total 
roll of the school numbered 74 students. Now, only 
nineteen years Jater, the faculty is composed of nineteen 
professors and assistant professors, and a staff of fifty 
lecturers, fellows, assistants and demonstrators; and the 
student roll is 752. Then the graduates numbered fifty- 
five, in nine classes representing as many years. To-day 
there are 869 graduates, counting those who completed 
their course in May of last year, representing in all twenty- 
eight classes. 

The University of Toronto has six faculties :—Arts, 
Medicine, Applied Science and Engineering, Education, 
Forestry, and Household Science. Its student roll in 
1907 was 3057, the largest but one of all British 
universities. The buildings in which the work is carried 
on are situated in the heart of the residential and park 
section of the city of Toronto, surrounding the provincial 
parliament buildings. The general position is shown in 
the plan—Fig. 3. ‘Lhe Institution is provincial, primarily 
under control of the Crown, in the person of the 
Lieutenant-Governor-in-Council of the province of 
Ontario. Federated with it are five theological colleges. 
The original endowments were granted by the Crown in 
1827. in 1843 the first matriculation of students took 
place. From time to time changes were made in the 
number of faculties and the position of the colleges. In 
1849 the name was changed trom the University of King’s 
College to the University of Toronto. The main build- 
ing was completed in 1859. Then for thirty-four 
years the constitution remained unchanged. Other 
collegiate bodies entered into aftiliation with it. The 
School of Practical Science, established by the Ontario 
Government in 1877 as an engineering school, aftiliated 
in 1889, in 1900 becoming the Iaculty of Applied Science 
and Engineering. Many of the buildings possess great 
architectral beauty, but what most impresses the visitor 
and student alike is the beautiful and restful effect of the 
whole group and its surroundings. It is difficult, if not quite 
impossible, to anticipate the final state of this university 
development. . 

_ The roll of students in Applied Science and Engineer- 
ing is the largest ever known. Every part of the North | 
American continent is represented, from Sydney to| 
Vancouver and from Dawson City to Mexico. While | 
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Canada furnishes ‘the largest percentage of students, 
Europe, Asia, Africa and Australia are not without 
representatives on the student roll. The Faculty gives 
instructions in six regular departments :—Civil Engineer- 
ing, Mining Engineering, Mechanical and Electrical 
Engineering, Architecture, Analytical and Applied Chemis- 
try, and Chemical Engineering. It aims at giving the 
student a thorough knowledge of the scientific principles 
underlying the practice in the several professions, and also 
such a training as may make himimmediately useful when 
he commences actual professional work. 

The Faculty, in common with all other Faculties of the 
University, is presided over by the Rev. R. A. Falconer, 
LL.D. The Dean of the Faculty is John Galbraith, M.A., 
LL.D. Dr. Galbraith has been at the head of the 
engineering education at the university since its inception, 
when he left the active practice of a railway engineer to 
enter academical work in connection with the institution 
from which he graduated in Arts many years before an 
engineering course was thought of at Toronto. He may 
well be described as an “ Education Engineer.” In spite 
of the weight of his university duties he finds time to 
take an active interest in the leading scientific bodies on 
this side of the Atlantic. At present he is President of 
the Canadian Society of Civil Engineers. His having 
been selected as one of the three members of the late 
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Fig. 3—UNIVERSITY OF TORONTO—PLAN 


evidence of the confidence placed in his judgment and 
thoroughness. 

The profession at large may be interested in the 
methods adopted for the training of so large a number 
of embryo engineers in one institution, although we might 
stop a moment to consider such questions as— What 
will the multitude of young engineers find to do? Is 
the time coming soon when the professional sign of 
the engineer will be spread over the land as evenly as 
the doctor’s is now displayed? Are the young men 
taking applied science courses in preference to arts in 
order to gain a broad education ? kc. kc. As a Canadian, 
the writer believes in the future of Canada. If the 
student takes applied science solely for educational pur- 
poses he will build on a good foundation. As to the 
other questions, the author believes that the requirements 
of this Dominion are so great in engineering, in power 
developments, in mining and in manufacturing, that 


| there is room, for many years at least, for all who may 


enter the field well equipped to play their part. Doubtless 


| only a small percentage of the graduates will become 
| practising engineers; the others will devote their lives to 
| manufacturing, contracting, business management, and 


the like, 
The standard of entrance for the student is university 
matriculation without Latin. To obtain his Bachelor 





Fig. 2—THE CHEMISTRY AND MINING BUILDING 


degree the student must work faithfully for four years and 
pass all the prescribed examinations in due course. After 
leaving the university and spending at least three years 
in the active work of his chosen branch, he may again 
present himself for a professional degree equivalent to 
that of Master in the arts course. Throughout the 
courses “practical work” is one great feature of the 
Faculty’s interest in the student. Let us pass over the 
theoretical subjects, mathematics, chemistry, and lan- 
guages, with their standard books of reference from 
which there cannot be any great deviation, and see how 
“Toronto” seeks to interest the student in the ‘“ applied ” 
subjects, and to train him in his observations. He is 
required to spend from nine in the morning to five in the 
evening of every working day at the university. And he 
is obliged to devote at least a certain portion of his 
vacation to study and to the preparation of notes on 
construction. The purpose of the field notes is to enable 
students to observe even the minutest details of buildings 
and machines, and to record their observations in such a 
way that the object may be reproduced exactly from the 
notes as the only available information. 

During the first year the courses are much alike, and 
much time is given to lectures and theoretical studies. 
As the classes advance the various courses separate more 
and more into their special studies, and the laboratory and 
draughting room work increases. In the first year approxi- 
mately one-half the time is devoted to the laboratory and 
draughting room. By the time the fourth year is reached 
not more than 20 per cent. of the student's time is given 
to lectures. The architects spend much of the time in 
the higher years to the study of the practical problems of 
their profession. Those taking chemistry, mining, and 
mechanical work, confine their attention largely to the 
laboratories in their own special branches, while the civil 
engineering students pay particular attention to design 
and to field work. The fourth year in all cases is spent 
in the special study of a small number of elective sub- 
jects. Such a large percentage of practical and labora- 
tory work requires an immense equipment, and to this 
we shall contine our attention more particularly at 
present. 

The Faculty of Applied Science and Engineering has 
many laboratories for the various courses, arranged in the 
different buildings as may be most convenient for the 
students. ‘The mostof these are in three of the buildings 
known as the engineering building, Fig.1; the chemistry 
and mining building, Fig. 2; and the milling building. 
Special rooms or sets of rooms are set apart as labora- 
tories for thermodynamics, hydraulics, optics, photo- 
graphy, hydrostatics, heat, acoustics, strength of materials, 
cement testing, metrology, geodesy, electricity, chemistry, 
electro-chemistry, geology, mineralogy, assaying, milling, 
and concentrating. 

The thermodynamic laboratory, illustrated on page 112, 
contains a 50 horse-power Brown engine. The engine 
was constructed especially for experimental investigations, 
and the cylinder has steam jackets on the body, and both 
ends arranged so that any or all of them may be used at 
once, or that all may be shut off as desired. The exhaust 
steam may be passed through a feed-water heater to the 
open air or to a Wheeler condenser. A compound 
Willans engine has been laid down as a part of this 
laboratory. The engine is arranged so that it may be run 
condensing or non-condensing, and it may also be con- 
verted into a simple engine if desired, thus allowing 
considerable latitude in the way of experimental work. 

There is in addition a De Laval steam turbine arranged 
for running condensing or non-condensing, suitable 
nozzles being provided ior either purpose. The laboratory 
also contains a compound steam driven, two-stage air 
compressor, delivering air at 100 lb. pressure. The low- 
pressure air cylinder is fitted with Corliss inlet valves, and 
both cylinders have Meyer valves with adjustable hand 
wheel outside the steam chests. A brake wheel on the 
engine permits-of its use as an ordinary compound steam 
engine. There are also a Blake circulating pump, a 
Knowles air pump, and a Blake feed pump. 

The steam for the plant is supplied by a Babcock and 
Wilcox boiler and a Harrison-Wharton boiler. For the 
work on internal combustion engines an engine of 
10 horse-power, working on the Otto cycle, is available. 
This engine is adapted for the use of gas or oil, and has 
several independent methods of ignition. It is also so 
constructed that the effect of varying the compression 
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pressure may be readily investigated. A suction gas 
producer is also in operation. An Ericcson air engine 
completes the experimental equipment of this laboratory. 
In addition there are the usual small instruments such as 
injectors, gauges, indicators, calorimeters, dynamometers, 
and so forth, in all the various types. 

Two engravings, also given on page 112, are interior 
views of the hydraulic laboratory. This laboratory con- 
tains three large steel tanks arranged for investigations 
into the flow of water through orifices and over weirs. 
Both orifices and weirs may be conveniently changed. 
This discharge is measured by two tanks which are filled 
and emptied alternately by means of four valves operated 
by a single lever, thus enabling the measuring to be con- 
tinued for any length of time without interrupting the 
flow. The water is supplied by a centrifugal pump of the 
latest design and construction. This pumpis so designed 
that it will give a discharge of one million gallons per 
twenty-four hours, or it may be arranged to give half 
the discharge against double the head. In addition to 
being useful as a pump to supply water for the hydraulic 
work it forms an excellent piece of laboratory equipment, 
and is so arranged that experiments may be made on it 
as to discharge and efficiency under varying conditions of 
speed and head. 

For the work on turbines, kc, a 6in. new American 
turbine has been set up, so that efficiency determination 
under different gate openings and heads may be made. 
In addition to this a 36in. axial impulse turbine and a 
Pelton wheel, each being provided with suitable brakes, 
means for accurately measuring the discharge con- 
tinuously, and other requirements for experimental work 
have been laid down. A small Doble wheel and a Qin. 
McCormick turbine have also been added to the labora- 
tory. There are two centrifugal pumps, one of which was 
especially designed and built for a more careful line of 
experimental work than is possible with the ordinary 
commercial pump of this class. A dynamometer and 
other necessary apparatus are provided for adapting 
these pumps to scientific investigations. 

A Venturi meter has also been installed, and apparatus 
has been arranged so that the discharge from different 
forms of nozzles and the frictional losses in elbows, 
valves, &c., may be determined. Pipes have also been 
arranged so that the loss due to friction in iron pipes and 
fire hose may be determined, and the conditions of flow 
examined by means of the Pitot tube. A hydraulic ram 
with lin. drive pipe properly set up for investigation 
completes the main equipment. There are the usual 
measuring instruments, gauges, gauge-testing apparatus, 
scales, brakes, and dynamometers. 

MILLING AND CONCENTRATING PLANT, 

A detached building, 72ft. by 70ft. in area, contains the 
milling and concentrating equipment. It is heated, 
lighted, and supplied with power from the main building, 
and is divided into two parts. The greater part, with 72ft. 
by 58ft. floor space, and 22ft. high, contains the milling 
and concentrating equipment, as shown on page 112. 
The machinery for the former operations consists of a 
five-stamp battery erected on concrete foundation, Chal- 
lenge ore feeder, amalgamating plates, Wilfley table for 
concentration, a clean-up pan, steel settling tanks, a steel 
tank suspended from the roof girders to furnish a constant 
supply of water, and a track with travelling crawl to 
transport ore. This is driven by a 15 horse-power motor. 
The concentrating part consists of a set of five revolving 
trommels for wet screening, four three-compartment jigs, 
a trough classifier delivering three products, and two re- 
volving buddles. The waste products run tothe same settling 
tanks as the tailings from the stamp battery. The ore is 
handled by a travelling crawl. All the machinery in this 
part is driven by a 10 horse-power motor. The plant 
throughout is intended for experimental purposes, and is 
made of such a size that numerous experiments can be 
carried out on small quantities of ore. Tests can also be 
made on lots of one or two tons. 

The other part of the mill building, with 72ft. by 17ft. 
floor space and 15ft. high, is divided into four separate 
rooms. The largest of the four rooms has an area of 
476 square feet, and is devoted to the crushing and pul- 
verising of the ores preparatory to their treatment in the 
milling and concentrating room. It is isolated in order 
to confine the dusty operations as far as possible to this 
one room, and is equipped with a gyrating crusher of 
Hadfield’s make, a set of Hamilton rolls, 16in. by 12in., 
platform scales for weighing ore, a jib crane, pulleys, 
buckets, and so forth, for handling the rock. An adjoining 
room contains a 30 horse-power motor for driving the 
machinery of the crushing department, and storage bins 
for ore, work bench, and so forth. Another room with 
17ft. by 15ft. floor space is furnished with a magnetic 
separator of the Rowan-Wetherill make driven by its 
own power. 

A pew building is now being completed adequately to 
accommodate the increasing number of students who 
have outgrown the space recently allotted to the labora- 
tories for thermodynamics and hydraulics. The new 
thermodynamic laboratory is 60ft. by 155ft. inside, and 
occupies one floor, while the hydraulic laboratory occupies 
two floors, each 40ft. by 112ft. inside, above which class- 
rooms are arranged for the students. In the thermo- 
dynamic laboratory there are several smaller rooms 
down one side for experiments, such as those on friction, 
engine valve setting and refrigerating machines, the ex- 
perimental engines being arranged along the other side 
of the laboratory. A travelling crane passes down the 
entire length of the laboratory so as to provide facilities 
for making any desired alterations in the engines for 
experimental work. The boiler-room is 45ft. by 7Oft., 
and will contain four boilers having a total capacity of 
800 horse-power, and supplying either saturated or super- 
heated steam as may be desired. There are two experi- 
mental stacks for work on chimney draught. The basement 
of the hydraulic laboratory contains the measuring tanks, 
pumps for water supply, and other apparatus. This base- 
ment is provided with an open channel 5ft. wide, 4ft.deep, 





and 110ft. long, in which experiments of various kinds 
can be carried out. The upper floor contains the orifices 
and their tanks, as well as the turbines and the experi- 
mental pumps. There is a vertical tank, 54}ft. diameter 
by 32ft. long, fitted up for experiments on orifices and 
nozzles. Facilities are provided for the study of friction 
on pipes and so forth. 








THE OFFENSIVE POWERS OF THE FLEETS 
OF 1911. 
(From a Correspondent.) 


THE question of the standard of naval strength is now 
being widely discussed in the country without any very 
definite conclusions being arrived at, and without the for- 
mulation of reasonable proposals founded on definite pre- 
mises. The following is some attempt to arrive at 
reasonable proposals based on what is, after all, the prin- 
cipal fighting element of warships, that element being the 
hitting power per minute at a given range. This method 
of evaluating ships both avoids over-estimation of the 
Dreadnought and her compeers and, its complement, the 
neglect of the fighting ships whose day is not yet 
entirely past. 

The data on which the following estimate is based and the 
methods of using them are set forth below :—In the 1905 
volume of Brassey’s Naval Annual, page 384, there will 
be found a table comparing the Lord Nelson with other 
ships. In this table there is a column giving the striking 
energy of the bow and broadside fire per minute at 
6000 yards range for the ships compared. This column 
has been taken as a basis for comparing all the ships men- 
tioned in the comparative tables in Brassey’s Naval 
Annual for 1908. These tables have been taken for 
convenience of reference, as they are easily accessible, 
and the saving of space thus obtained in the table 
attached hereto by omitting the names of the ships is 
enormous. The actual method of comparison is as 
follows :—The total energy per minute of bow, broadside, 
and stern fire has been calculated, the results added 
together and divided by three—that is, the mean has 
been taken. The resulting figures as regards the Dread- 
nought have been taken as unity, and the figures as 
regards every other ship in the comparative tables 
referred to above have been reduced to unity or to 
decimals of unity, as the case may be. 

The reason for adopting the above method is that in 
many ships the bow fire differs considerably from the 
stern fire, and only by adding the three—bow, broadside, 
and stern—can some estimate of the average fire of a 
ship be obtained, the presumption being that in a fleet 
action she would not, except in very rare cases, have 
more than one broadside engaged at any one time. The 
above method is somewhat rough; probably the more 
accurate method would be to multiply the striking energy 
of each gun on the broadside by its arc of fire and that of 
each gun capable of bearing on both broadsides by half 
its arc. This method, however, would have resulted in 
such an enormous increase in the length of the calculation 
that it is not too much to say that the heart would fail at 
the prospect, and it is thought that by the method 
adopted sufficient approximation is obtained to what, 
after all, is only an estimate of a ship's fighting capacity, 
and no hard-and-fast statement of the case. It must be 
here clearly stated that it is not thought that by this 
method any more than some approach to the true value 
of a ship as a fighting unit is arrived at, an approach 
which is sufficiently accurate for all ordinary purposes 
where the values of a large number of units are added 
together and errors can be presumed to cancel themselves 
to a great extent. There is an additional reason why the 
method outlined above is only an approximation to the 
truth, namely, that correct details of the new foreign 
ships under construction cannot be obtained. 

A further modification of this method of evaluation can 
be imagined to multiply the striking energy of each gun 
by the bursting charge of each projectile thrown, thus 
giving an estimate of the resultant potential damage, but 
the effect of explosives is so uncertain, and so much depends 
on the nature of the actual portion of the target hit, 
that this further elaboration has been rejected. The 
rates of fire as regards 12in., 9.2in., and 6in. guns are 
those given in the context of the table in Brassey's 
Naval Annual referred to above. As regards other 
British and foreign guns the rates of fire employed are 
taken from the tables in Jane’s “ Fighting Ships.’ The 
elements of the guns themselves—viz., muzzle velocity 
and weight of projectile—have been taken from the same 
tables, supplemented where necessary by the tables of 
British and foreign ordnance in Brassey’s Naval Annual. 
The calculations have been made by the usual formule 
in the Text-Book of Gunnery. 

As regards the number of ships to be completed at the 
end of 1911, the figures for the first-class battleships are 
for the five great naval Powers, based on the table given 
at page 56 of Brassey’s Naval Annual, 1908, while a 
similar forecast has been made independently as regards 
the other classes of ships both for the five Powers and for 
Italy, Russia, and Austria for all classes. 

As some authorities lay such stress on the fighting 
power of the Dreadnought and similar ships, a table for 
that class and the big cruiser battleships is also added, 
with the ships named as far as possible. 

An interesting by-product of all these calculations is 
the attached list of ships taken from the fleets of all the 
Powers enumerated above, and classified in order of 
striking energy per minute. The interest in this can be 
no more than academical, and the classification can only 
be considered roughly true where each class of ship is 
compared with its own class or a lower class. Ships can- 
not be found in any navy that will fit into ail the places 
that might be filled up; thus it will be noticed that 
there is a gap at 17, 20, 26, 27,a large gap at 33-45, from 
49-60, from 71-78, and 75-82. The numbers are so 
arranged thatthe striking energy of each ship is approxi- 








mately the same fraction of the striking energy of the 
Dreadnought as the number representing the Ho; thus, 
the Canopus is in the third class, and her striking energy 
per minute is between one-third and one-fourth that of the 
Dreadnought, and so on. 

The means of arriving at the results having been 
explained, it remains to discuss the results themselves. 
From Table I. it immediately becomes clear that if by 
the end of 1911 Great Britain is to have maintained the 
two-Power standard plus a margin of 10 per cent. she 
must at once, or early in the year 1909-10, lay down three 
improved Dreadnoughts. 

Now, what do the above proposals mean in money ? 
The improved Dreadnoughts at £1,800,000 apiece amount 
to £5,400,000, making it necessary to add this sum to the 
naval estimates during the next two years, or £2,700,000 
a year, in round numbers £3,000,000. This would send 
the naval estimates up to £35,000,000, and the total spent 
on new construction to £9,500,000. This is no very 
extraordinary increase, and if the data are fairly correct 
the conclusions to be drawn from them can be no others 
than those above. 

On studying Table II, which is made up for Dread- 
noughts and battleship cruisers alone, it again becomes 
clear that British requirements would be met by laying 
down three improved Dreadnoughts next year. 

In all the above calculations guns smaller than 4in. 
have been ignored. As a final remark it may be stated 
that perhaps the striking energy per minute of the 
Russian ships has been somewhat underestimated ; the 
rates of fire for the Russian guns given in Jane’s * Fight- 
ing Ships” seems low, but for want of others these rates 
have been employed in calculating the energy of the 
Russian ships. 
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TABLE II. 
First-class Battleships. 
Nation. Ship. Value. | Totals. 
Britain 2 Lord Nelson 1-62 
1 Dreadnought 1-00 
3 Bellerophon... 3-30 
3 St. Vincent... 3-390 
1 Projected 1-10 
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Germany 2 Nassau .. 1-48 
2 Rheinland 1-82 
3 Ersatz Oldenburg 4-50 
7°50 
U.S.A 4 Delaware 2-84 
2 5. Carolina ... 1-12 
— 3-96 
Battlesh ip Oruisers. 
Britain 3 Inflexible 3 
1 Unnamed : l 
———— 4 
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Britain .. ‘ , ; 14-3 
Germany and U.S.A. ... 13+: 





TABLE III, 


1. Dreadnought 21. Dresden 

2. King Edward VII. 22. Apollo 

3. Canopus 23. New Orleans 
1. Good Hope 24. Boyarin 

5. Royal Sovereign . 25. Zenta 

6. Centurion 26. Admiral Spaun 
7. Diadem 28. Puglia 

8. Trafalgar 29. Suma 

9. Crescent 30. Khrabry 

10, Edgar 31. Gefion 

ll. Highfiyer 32. Davout 

12. Latouche Treville 46. Topaze 

13. De la Graviere 47. Detroit 

14. Chateaurenault 61. Chihays 

15. Baltimore 70. Birmingham 
16. Hermione 74. Pelorus 

18. Chattanooga 83. Dryad 

19. Columbia 








NEW HARBOUR WORKS AT BALTIMORE. 


Since the great Baltimore fire in February, 1904, the 
whole of the old wharf property in the upper part of the 
harbour lying between Light-street, Jones’ Falls, Pratt- 
street, and the Basin, has been acquired by the City 
Council of Baltimore, and a large portion of the water 
frontage has been reconstructed on improved lines. In 
1904 the city obtained powers to raise £1,250,000 for the 
purpose of acquiring the existing wharves and construct- 
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ing new piers and quays. ‘The work of reconstruction | 
was started in 1906, when piers Nos. 1, 2,and 3—Fig. 1— 
with the adjoining walls, were commenced at a cost of | 
£123,000. The work occupied two years, and was com- 
pleted in April last. The channel leading to the 
piers is now being dredged to a depth of 24ft. below mean 
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Fig. 1 


Lower down the harbour the 24ft. channel from Boyce’s 
Pier to Wills-street is being deepened to 27ft. 

Between Light-street and Jones’ Falls six piers have | 
been constructed, or are in course of construction, vary 
ing in length from 600ft. to 1400ft., and averaging 200ft. | 
in width, the intervening water spaces or “ docks’ being 
about 150ft. wide and 24ft. deep below mean low water— 
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F 2 DETAILS OF PIER No 


Fig. 1. The total area of the three piers already com- 
pleted—Nos. 1, 2, and 3—is 362,620 square feet. The | 
piers are let at a minimum annual rental of 1s. 6d. per | 
square foot; the total revenue from the three being up- 
wards of £27,000. The three piers are of timber pile | 
construction, the superstructures above low water being of 
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Fig. 3-WALL OF PIERS, Nos. 4, 5, and 6 


masonry or concrete, backed with filling; the details of 
construction of pier No. 2 are shown in Fig. 2; the other 
piers, Nos. 1 and 8, are generally similar. The deck level 
in all cases is 6ft. above mean low water, or about 4ft. Sin. 
above mean high water. The face of the pier on either 
side is dpen timber work for a width of about 16ft. 6in., | 


| of 6in. thick sheet piling driven behind the open work struc- 





PLAN OF BALTIMORE HARBOUR 


| piers, little filling was required. The east and west faces 


| further held back by timber ties to longitudinals and 
| anchor piles driven in the filling. 


|—45lb. per foot—steel channels on the face of the 
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the piles being driven to depths varying from 37ft. at the 
front to 28ft. at the back below mean low water. The 
filling forming the hearting of the piers is retained by lines 


ture, the piles penetrating to a minimum depth of 26ft. below 
mean low water. The open work structure is floored 
with 12in. by 6ln. planking, on which the filling rests. 
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The masonry wall, forming the face of the pier above 
low water, is carried by the two front rows of piles. 
The new piers having been built on the site of the old 


of the piers are tied together by means of 2+in. diameter 
steel tie rods spaced 16ft. apart, and the sheet piling is 


Pratt-street, which forms the north boundary of the 
piers, has been widened from 60ft. to 120ft. The 
contract for the construction of piers Nos. 4, 5 and 6, 
was let in March, 1908, the work being still in progress. 
These piers are of different construction from those 
described above, no timber being used, reinforced con- 
crete and steel being employed throughout. Typical 
sections of the piers are shown in Figs. 3 and 4. The 
face structures consist of series of steel cylinders, filled 
with conerete, connected by reinforced concrete sheet 
piling, and the superstructures are of reinforced concrete 
or masonry. The cylinders are 10ft. diameter, and 
built of jin. steel plate, stiffened by 3in. by 3in. by jin. 
angles. They are sunk to a depth of 27ft. below low 
water and spaced 25ft. centres. Sand and coarse gravel 
is met with at an average depth of 24ft. The cylinders 
are designed to support a superload of 700 lb. per square 
foot of pier surface, in addition to any warehouse. 
or shed buildings that may be erected on the piers. The 
construction shown in Fig. 3 is adopted generally, except 
in the case of the east and west sides of Jones’ Falls, the 
walls of which are being constructed as shown in Fig. 4, 
in order to reduce the cost of construction by making use 
of the stone from the old walls on the site of the new 
work, 

In the typical section the floor is carried by two 1din. 


cylinder, and a 4in. thick reinforced concrete wall in the 
rear, the wall résting directly on the top of the sheet piling. 
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Fig. 4@-WALL AT JONES’ FALLS 





The latter is of reinforced concrete, gauged in the pro- | 
portions of 1 cement, 2 sand, and 4 crushed stone or 
gravel. Thepiles are 18in. wide by 12in. thick, with four 


| Hin, square steel bars in tension and four jin. square bars 


in compression. The longitudina] reinforcement is con- 
nected by yin. round steel hoops spaced 18in. apart. On 


the water side the reinforcemient.is covered by 2in. 
thickness of concrete. The outward thrust of the sheet 
piling at the topis taken by a steel lattice girder, embedded 
in concrete, placed at a distance of 4ft. to 5ft. behind the 
face line of the pier. The girder, which is 2ft. 6in. deep 
horizontally, consists of four 6in. by 6in. by jin. angles 
double braced with 3in. by in. flat bars spaced 14in. 
centres. The cylinders are tied back to anchor beams 
and piles by means of eight 1}in. square steel bars to each 
cylinder, or 25ft. apart centre to centre of tie clusters. 
The tie bars are embedded in concrete measuring 18in. by 
10in. in section. The anchor beam is 28ft. back from the 
face line of the pier, and consists of concrete 3ft. deep and 
15in. thick, reinforced by eight 1}in. square bars. The 
anchor beain rests on and is tied to two 1din. diameter 
reinforced concrete piles abreast of each cylinder. 

In the Jones’ Falls walls—Fig. 4—a reinforced concrete 
beam is substituted for the lattice girder. This beam is 
2ft. 2in. by 2ft. 6in., with six lin. square bars to take the 
lateral thrust, and five jin. square bars to sustain the 
vertical load. The concrete mixture is the same as in 
the sheet piling. On top of the reinforced beam a 
rubble masonry wall is constructed. Otherwise the 
walls at Jones’ Falls are similar to those previously 
described. The construction of these piers, and the new 
wall on the east side of Jones’ Falls, necessitate the 
removal of the existing swing bridge at Dock-street, as 
well as two bridges now spanning the Falls. The total 
cost of piers 4, 5, and 6, with the accessory works, will 
amount to about £270,000. 

Piers 7 and 8, which are to be erectedimmediately on the 
east side of Jones’ Falls with a view to relieving the con- 
gestion in the lumber traftic during the construction of 
Nos. 4, 5, and 6, will be of open timber pile construction. 
Pier No.7 is to be 100ft. wide and 400ft. long, and No. 8 
130ft. wide and 500ft. long, with an intervening water 
space 150ft. in width. The total area of the two piers 
will be 105,000 square feet, and they are intended as 
temporary structures. Itis estimated that, at the rentals 
which will be obtained, the two piers will more than pay 
for the cost of construction in four years, after allowing 
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Fig. 5-APPROACHES TO BALTIMOREJ 


for maintenance. The question of constructing larger 
and permanent piers on this site will be considered at a 
later date. 

A supplemental scheme of harbour improvement has 
been prepared by the harbour engineer, comprising the 
construction of two additional piers and a wharf on a site 
lying to the south of Lancaster-street, and to the east of 
pier No. 8. The execution of this scheme entails the 
acquisition of a considerable area of existing streets and 
wharves, and the cost of it is not included in the appro- 
priation already made by the city authorities. The con- 
struction of these works and the deepening of the main 
approach channel to the city which is now being carried 
out by the Federal Government will effect a great im- 
provement in the accommodation for shipping in the port 
of Baltimore. The harbour improvements have been 
designed by Mr. O. F'. Lackey, the harbour engineer, to 
whom we are indebted for information. 

The United States Government decided in 1905 to 
execute extensive dredging operations in the approaches 
to Baltimore, with the view to securing greater depth in 
the channels of the Patapsco River and Chesapeake Bay. 
Before the original deepening operations were commenced 
in 1853 a controlling depth of 17ft. was available, with a 
mean range of tide of a little over 1ft. Vessels over 17ft. 
draught were obliged to lighter portions of their cargoes 
abeat 14 miles below Baltimore, to permit them to reach 
the wharves of the city. There were pockets where 
deeper water prevailed, but these were unconnected by 
any channel, natural or artificial. Under the original 
project of 1853, for a channel 22ft. deep at mean low 
water, and 150ft. wide, the Fort McHenry channel was 
dredged, extending from the limits of the city of 
Baltimore to a point just below Fort Carroll, and the 
Brewerton channel from this point to deep water of 
Chesapeake Bay off Swan Point. The cost was £81,000. 

In 1871 the project was enlarged to a width of 400ft. at 
the lower end of the channel, diminishing to 250ft. at its 
upper end, with a mean low-water depth of 24ft. Mean- 
time it had been found that the portion of the Brewerton 
channel which was swept across by the current of the 
Susquehanna River was continually obstructed by 
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sedimentary deposit. This led to a search for a better 
location for a deep channel which could be made and 
maintained by dredging and the natural currents. This 
was found in the position of the resultant of the two great 
forces made by the currents of the Susquehanna and 
Patapsco rivers. The new channel had also the advan- 
tage of being shorter by several miles, and for this reason, 
and the very much diminished sedimentary deposit, the 
cost of maintexance was much lessened. In 1892 a pro- 
ject for 27ft. depth at mean low-water, with a width of 
600ft. in the straight sections, and over 1200ft. inthe angles, 
was completed. At the same time the portion of the 
Brewerton channel, between the upper end of the present 
cut-off and the point of intersection of the Brewerton and 
Craighill channels, was abandoned because of the sedi- 
mentary deposit from the Susquehanna sweeping across it, 
and in order to shorten the channel still further and lessen 
the cost of maintenance. The projects of dredging to depths 
of 24ft. and 27ft., and the two changes in the position of 
the channel, were designed and executed by Colonel 
W P. Craighill, Corps of Engineers. In June, 1896, the 
Government authorised the increase of the depth of the 
channel to 30ft. at mean low water, with a bottom width 
of 600ft. widened at the angles, and with side slopes of 
3 herizontal to 1 vertical. This work was completed in 
May, 1903, and has since been maintained. The amount 
expended on original and modified projects prior to 
operations under the project of 1905 was £982,000, of 
which £6300 was for maintenance. 

The scheme, now in course of execution (Fig.5), adopted 
by Congress in March, 1905, provides for a channel 35ft. 
deep at mean low water and 600ft. wide at bottom, with 
side slopes of 3 horizontal to 1 vertical from Fort 
McHenry to the deep water in Chesapeake Bay above 
Sandy Point Lighthouse, and through the shoals opposite 
York Spit, at an estimated cost of £720,000. Dredging 
began in July, 1905, and has been continued since, with 
the result that the section near Baltimore was completed 
last autumn, and the eastern half—or 300ft. width—of York 
Spit channel will probably be completed by the time this 
appears in print. The amount expended on the 1905 
scheme to the close of the fiscal year ending June 30th, 
1908, is £325,000. 

The draught that can now be carried to Baltimore, the 
head of navigation, a distance of 11 miles from the mouth 
of Patapsco River and 171 miles from the mouth of 
Chesapeake Bay, is 35ft. at mean low water. The length 
of dredged channel in Patapsco River and Chesapeake 
Bay above Sandy Point is about 20 miles; opposite York 
Spit, about 43 miles. 

The material in the main ship channel near Baltimore 
is chiefly soft mud and silt, with sand, clay, and some 
rock in sections, totalling about 2 miles in length. The 
material in the York Spit shoals is hard compact sand. 
The total quantity of material to be dredged is about 
93 millions of cubic yards, hopper measurement. The 
work is being executed under the direction of Colonel 
R. L. Hoseir, Corps of Engineers, U.S. Army. 








THE EFFICIENCY OF MARINE ENGINES AND 
PROPELLERS. 
By Mr. J. HAMILTON GIBSON. 

Your interesting articles on the “ Mechanical Efficiency 
of Marine Engines” suggest a few observations. 

In all torsionmeter records it is of the first importance 
to calibrate the length of shafting that is to be used by 
actual experiment in the shops. If two or more lengths 
of shaft are to be used, they should be rigidly coupled up 
with their own bolts and the recording pointers attached 
at the exact positions of the torsionmeter discs. 

A simple length of apparently high grade steel shaft 
will show a different modulus of rigidity at each end. 
The tensile and elongation tests of the material are no 
guide to the rigidity factor, as will be seen by the fol- 
lowing results obtained from four identical shafts, Yin. 
diameter :— 


Modulus from torsion. U.T.S. Elongation in 2in. 
12,470,000 .. 35.08 tons .. 33 per cent. 
12,470,000 .. — - . 38 i 
12,110,000 .. 3366 ,, 32 ie 
12,160,000 ... ... 33.92 ,, 32 = 


The variation of the modulus of rigidity of apparently 
identical shafts may range from 11,500,000 to 12,500,000, 
which involves an error of nearly 9 per cent. in arriving 
at the shaft horse-power. Indeed, it is not altogether an 
unknown expedient, in cases where there are no reliable 
calibration records to appeal to, to alter the modulus con- 
stant to suit the expected power. The shipbuilder element 
naturally wishes to see a low power for a given speed and 
displacement, and the alteration of the modulus of rigidity 
of the shafting offers a ready means of “cooking” the 
results. 

I quite agree that shafts should be periodically re-cali- 
brated if possible, and I should expect to find a slight 
reduction in the rigidity of a shaft after two or three 
years’ constant use. The reduction would probably 
be greater in reciprocating jobs than with turbine- 
propelled vessels, on account of the greater variation of 
torque in the former. On the other hand, the stresses of 
intermediate lengths of shafting are so well within the 
elastic limit that the alteration of rigidity may prove to be 
so slight as to be practically negligible. But this point 
can only be settled by actual demonstration, and no 
doubt our British Admiralty authorities will be in posses- 
sion of the required information before very long. 

The possible variation in torque of turbine-driven 
propeller shafting is a matter that has suggested itself to 
more than one investigator. Mr. Thring, in the discus- 
sion on my torsionmeter paper at Newcastle, stated that 
the result of ‘his observations with a “ Hopkinson- 
Thring” meter on a 83-knot destroyer showed a maxi- 
mum variation of only 3 per cent. on one of the wing 
shafts; but this may well be due to the slight pitching of 
a vessel in a moderate sea. I fitted a reciprocating type 





flash-light torsionmeter on an inner shaft of a four-shaft 
destroyer, expecting to find some variation due to inter- 
ference of the forward wing propeller, with the result that 
the readings came out practically identical. 

Generally speaking, | should say that a turbine-driven 
shaft experiences no appreciable fluctuation of torque, 


and that a single reading at one point of the revolution is | 


all that is necessary. The practice in taking flash-light 
torsionmeter readings is for two observers to take readings 
one after the other as quickly as possible—one watching 
the flash at the eye-piece and manipulating the micro- 
meter screws, the other reading the scale through the 
microscope to prevent collusion. Any slight difference | 
in the reading is noted, and can be invariably traced to | 
its source. Sometimes it is a momentary difference in | 
steam pressure or vacuum; or the vessel may have | 
altered her course ; or a different depth of water may have 
retarded or accelerated the revolutions, and consequently 
changed the torque. All these conditions are instantly | 
noticed at the torque-finder, and have frequently led to | 
anxious inquiries from the observers down below at the | 
shafts, who, of course, are not aware of any change of 
condition having taken place. 

As the disappearing flash is noted just at the point of | 
cut-off in taking readings, it early occurred to me that if 
there was any torsional oscillation in the shaft we were | 
probably only catching the crests of such oscillations, | 
and I then arranged to take readings from both edges of 
the slots to arrive at a true mean. This also, as you | 
have observed, eliminates the personal equation of good | 
versus indifferent eyesight. But a careful comparison of | 
results over a long series showed no appreciable difference | 
between extreme and mean readings, and this I think | 
corroborates the view that the torque of turbine-driven | 
shafting is remarkably steady and constant. | 

The question of obtaining a visible automatic record | 
has engaged my attention, and photographic or pencil | 
records can be taken at the flash-light torque-finder; but | 
with such minute differences as ;},in. to contend with, 
there is nothing to equal direct vision. Certainly, a | 
continuous record of the Fittinger or Edgeumbe type is 
an ideal result to aim for; but for turbine work, at any 
rate, I have come to the conclusion that the direct method | 
is the simplest and most accurate. 

The verification of exact zeros at the beginning of 
every trial is very advisable in dealing with such minute | 
measurements, as one never knows whether the discs may | 
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not have been shifted since the last trial ; and even though 
the lamp and torque-finder fit into dowelled recesses, the 
brackets to which they are attached, being generally of a 
temporary nature, may have become displaced. 

The best way to obtain zeros is to shut off one turbine 
at a time, and to let the others maintain the way of the 
vessel. The idle propeller will then revolve its turbine 
and shafting up to nearly the full revolutions. Great care 
should be observed to ensure that the idle turbine is 
revolving in a vacuum. 

In checking zeros after a prolonged trial, I once found 
a difference .06 of a degree on a low-pressure shaft, 
which turned out to be due to an auxiliary exhaust, led | 
into the low-pressure receiver, having been left open. 

For reciprocating engines, of course, there is nothing 
for it but to disconnect the propeller, and revolve the 
shafting by the engines, trusting to the dises remaining 
untouched during the process of recoupling. 

There is one aspect of the problem of the mechanical 
efficiency of marine engines about which I may be 
permitted to add some remarks. Besides the terms | 
“nominal horse-power,” “ indicated horse-power,” and 
“shaft horse-power,” we now have “equivalent indicated 
horse-power,” “legend horse-power,” “ effective horse- 
power,” and soon. Many people are puzzled when they 
hear that the “ shaft horse-power ” of a turbine vessel is 
so much in excess of the original estimated “ indicated 
horse-power.” Identical vessels with equal boiler power, 
but one driven by reciprocating engines and the other by 
turbines, will show 15 per cent. to 20 per cent. excess of | 
power in the latter over the former for the same speed. 

The first impulse was to discredit torsionmeter re- | 
sults; but it is now recognised that the difference is due 
almost entirely to propeller efficiency. And therefore I 
should like to add another term to the list, and call it 
“thrust horse-power,” although this is merely another | 
name for “effective horse-power”—that is, the power 
available to propel the vessel when the inefficiency of the 
propeller is deducted. In dealing with the efficiency of a 
marine engine, I take it we cannot dissociate the boiler 
and the propeller, as they -form essential parts of the | 
propelling machine. “ a 

Let us take two diagrams, Fig. 1, which will aid in fixing 


our ideas :—A and B represent the machinery of two sister 
vessels which are to be driven at the same speed. The 
boilers are similar, and each generates 100 units cf 
power; but A is a reciprocating job doing 150 revolutions 
per minute and B a turbine vessel of 600 revolutions per 
minute. 

If the reciprocating engine can indicate 50 power units 
with a steam consumption of 18 Ib. per indicated horse- 
power, then the turbine, assuming it could be indicated, 
would show 60 units at 15 lb. The frictional losses in A 
are responsible for only 45 units appearing at the shaft, 
whilst the superior frictional efliciency of the turbine gives 
58 shaft units in the case of B, 

If the two vessels make the same speed, we may 
take it that the thrust of the propeller shafts are equal 
in both cases, and that the total efficiency of installa- 
tion A is equal to that of B. Assuming, then, 66.6 per 


| cent. propeller efficiency for A based on shaft horse- power, 


we arrive at 52 per cent. efficiency for B propeller on the 
same basis. 

These comparative figures are fairly normal for the two 
types at 16 to 20 knots, and if multiplied by 100 show 


| at a glance how it is that a turbine-propelled vessel of 


5000 * equivalent indicated horse-power "—that is to say 

















Fig. 2 


the indicated horse-power of a reciprocating engine to 
propel the vessel at the same speed—will show 5800 shaft 
horse-power by torsionmeter; an excess of 16 per cent. 

The point that emerges in a comparison of this nature 
is the inefficiency of the small high-speed turbine-driven 
propeller, as compared with the large low-speed piston- 
driven screw ; and suggests that the high-speed propeller 
offers ample scope for improvement. 

What we should like to see would be a reliable thrust 
indicator that would enable us to ascertain the exact 
compression in the propeller shaft of a turbine compared 


| with that of a reciprocating engine shaft; but so far we 


have to rely for our propulsive coefficients and effective 
horse-powers on the results of tank experiments, which 
may or may not be reliable. 

I have succeeded in obtaining indicator diagrams from 
the thrust block of a vessel propelled by reciprocating 
engines, and the results were submitted in my reply to 
the discussion on the torsionmeter paper referred to; but 
I am not aware of any similar data having been obtained 
from a turbine-propelled vessel. 

Is it possible that the present evolution of high-speed 


| and high-powered propellers is proceeding on wrong lines ? 


It is evident from recent trials that diameter, pitch, and 
slip have little to do with turbine propeller efficiency, 
but sufficient projected area matters a great deal. So long 
as the maximum thrust along the shaft for a given power 


| can be achieved, the exact shape and proportions of the 


propeller and the number of revolutions may be neglected. 
Certain improved performances have been obtained by 


| ringing the changes between three and four-bladed pro- 


pellers. Has it occurred to anyone to try the effect of a 
dozen blades? The old-fashioned four-sailed windmill was 
a favourite analogy for the large slow-speed four-bladed 
marine propeller, which is undoubtedly very efficient for 
comparatively low-powered vessels. 

But a multiple-vaned windmill revolving at a high 
speed is now the vogue, and we may further instance 
the motor-driven “Sirocco” fan and the many-vaned 
water turbine driving the high-powered dynamos at 
Niagara. 

The abnormally broad blades of three bladed turbine 
propellers of 70 to 80 per cent. surface ratio present a 
large profile area in the direction of revolution, and 
mysterious deep corrosion has been experienced at the 
roots, supposed to be due to oxidising gases liberated or 
generated by the maelstrom churned up near the boss. 
A twelve-bladed propeller would present only one-fourth 
of the profile area of a three-bladed propeller of the same 
projected area, and could be revolved at a correspondingly 
increased speed for the same power. Or, conversely, the 
diameter, and therefore the projected area, could be in- 
creased—as shown by the dotted tip, Fig. 2—for the 
same power and revolutions, which would appear to be 
a step in the right direction. 

But until some enterprising firm lays down a plant 
for testing actual full-sized propellers by running them 
in water at the .designed power and revolutions, 
and registering the thrust produced, we must be con- 
tent to accumulate data from trial trip results, and do 
our best in designing new propellers to meet new 
conditions. 

I trust, however, that this contribution to your 
admirable series of articles will be fruitful in suggestion, 
and that in dealing with the subject of the ‘“‘ Mechanical 
Efficiency of Marine Engines ” the claims of the propeller 
problem will not be overlooked. 
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MODERN ROLLING MILL PRACTICE. 


ON Saturday last a paper on ‘‘ Experiments with Rolling 
Mill Plant ’’ was read before the Manchester Association of 
Engineers by Mr. F. Carleton Anderson. The author had 
carried out his experiments on a steam engine-driven mill in 
Lancashire, with a view to collecting some data which would 
determine the actual power required to drive a somewhat 
similar mill electrically. As neither the mill nor the engine 
by which it was driven appear to have been of recent design, 
the value of the experiments, judged in the light of the best 
modern practice, is limited, but one or two points are worthy 
of mention. The mill was of the three-high 26in. cogging 
and finishing type, driven by a single-cylinder condensing 
steam engine working normally at about 60 revolutions per 
minute. The fly-wheel was 25ft. diameter, the approximate 
weight of the rim being 27 tons. The engine was direct 
coupled to the mill, and the stored energy in the fly-wheel is 
as follows at two particular speeds :—At 62 revolutions per 
minute = 6,022,500 foot-pounds; at 56 revolutions, 4,981,000 
foot-pounds, the energy thus given off by the fly-wheel at the 
above change of speed being 1,011,500 foot-pounds. 

The billet was 12in. x lin. x 4ft., weighing about 





17 cwt., and was rolled down to 3,5in. x 3.j%in. in 
seventeen passes. The ingot is reduced in the first pass 
to 12in. 103in., in the second to 1lvzin. 9sin., 


is turned on edge and put through the first pass again, 
reducing to din. 10gin., and again through second 
pass, reducing to 94in. x 94in., and so on. It is interesting 
to note that the highest indicated horse-power shown on the 
indicator diagrams was at the fourteenth pass, when it reached 
1000 horse-power, the lowest being at the first pass, when 
it indicated 500 horse-power, while the total horse-power 
demanded by the mill was a maximum at the fifth pass, 
when it exceeded 1700, the engine then only indicating 
750 indicated horse-power, the fly-wheel giving off 950 horse- 
power. : 

The author considers that electricity is an exceedingly 
suitable and convenient source of power for driving a rolling 
mill, more especially of the three-high or non-reversing type, 
and motor construction has made such advances in the last 
ten years that there is no occasion to hesitate to adopt them 
for such duty, but as the capital expenditure involved in 
scrapping a steam engine drive and replacing it by an electric 
drive is very considerable, a works owner requires to see some 
substantial advantages before deciding on such an undertaking. 
There are few, if any, who will dispute the wisdom of using 
motors for the auxiliaries, such as live rollers, skids, shears, 
hot saws, &c., thereby dispensing with scattered small 
engines which are wasteful, and whose use involves a network 
of underground steam pipes, and excessive condensation 
losses ; but the main drive is not always so obvious. The 
chief arguments in its favour are, better thermal economy 
in the works and improved output for similar duty and 
conditions of working. The principal battery of boilers is 
frequently found, and rightly so, near the available waste 
heat, but the general arrangement is such that a long 
steam pipe of large diameter is required to carry the steam 
supply to the mill. By generating electric power close to 
the waste heat available, such pipes are avoided and an 
efficient method of power transmission replaces an inefficient 
one. The engine driving the generator can be arranged to 
work on a fairly steady load in place of one fluctuating 
vitlently, as illustrated in the case mentioned above, resulting 
from coupling the engine to the rolling mill direct. The 
same generating plant would, of course, drive the auxiliaries 
and other power and lighting requirements which obtained 
in the works. The reasons for increased output are due to 
the steadier speed permissible with the motor drive. 

A direct-current motor, when suitably wound, lends itself 
very well indeed to this class of work, as, when used with an 
ample fly-wheel, automatic speed regulation is obtained to a 
very considerable extent, as the motor slows down with an 
increase of load, thereby allowing the fly-wheel to give out 
work, while between the passes the fly-wheel is speeded up 
again automatically by the reduced current passing round 
the compound windings of the motor, 

In the application of alternating-current motors to rolling 
mills, the determination of the amount of slip or slowing 
down of the motor permissible requires the most careful con- 
sideration, for it will be evident that unless the motor can be 
arranged to slow down the fly-wheel effect will not be avail- 
able, and, in consequence, fluctuations of power demand will 
be greater, involving an increase of power in both motor and 
generating plant. With alternating-current machinery 
variation in speed is most readily obtainable by means of 
increasing the rotor resistance, which reduces the motor 
efficiency proportionately, and is on that account detri- 
mental; the engineer has, therefore, to make his arrange- 
ments so that he will obtain the necessary amount of 
fly-wheel effect by reduction in motor speed without reducing 
its efficiency to a detrimental extent. This is obtained by 
introducing resistance into the rotor circuit automatically by 
means of relay coils, which come into operation at predeter- 
mined current values or by hand regulation. As the fall in 
motor speed is only required for short periods, the actual 
current lost in resistance is of comparatively small account, 
and by acareful study of the conditions of duty it is possible to 
compromise the conflicting interests so that the best practical 
result is obtained. 

Finally, the author considers that there are comparatively 
few cases where the conversion from steam to electric drive 
are not worthy of the fullest investigation. The successful 
driving of rolling mills and the levelling of their load makes 
it possible for the engineer to secure not merely an efficient 
and successful drive where required, but also to study the 
thermal economy of the works, which is a more important 
matter than the individual efficiencies of particular engines, 
and one to which little attention is often paid. Moreover, 
the electric driving of a rolling mill enables the power 
required for rolling different sections and different classes of 
material to be accurately determined at each pass, and by 
means of recording wattmeters to keep a regular check on 
the power used per ton of output. 

The paper was succeeded by a lively discussion, in which 
Messrs. Webb, A. T. Wood, Harland Bowden, Saxon, 
Mitton, Bedson, Peck, Anderson and Hughes took part. 
Mr. Webb questioned the economy of an elaborate electri- 
cally-driven girder rolling mill plant he had seen in Austria. 
This plant included gas engines, producers, boilers, steam 
engines and fly-wheel generators transforming alternating 
into direct current for use in 11,000 horse-power motors. 
Mr. Peck said that the gains resulting from the use of 





electric driving were—the uniform speed which increases the 
rate of working, and a better product. Mr. Saxon said 
the steam engine alluded to in the paper was absolutely 
unsuitable for the work it had todo. He had seen a steam 
engine in Scotland driving rolls at 120 revolutions per 
minute. Mr. Mitton said not only was the engine faulty, 
but also the mill. Mr. Bedson spoke very highly of electric 
driving of rolling mills for wire and rods, owing to the 
practically constant speed of the motors. He said that with 
electric driving came the introduction of great refinements, 
such as cut-steel gear wheels running in oil. Mr. Anderson 
said that in Belgium the utilisation of electric motors for 
driving rolling mills led to an increased output of 20 per 
cent., compared with steam engines. A vote of thanks to 
the author concluded the proceedings. 








SOME EXHAUST STEAM TURBINE PLANTS. 


A PAPER on “ The Utilisation of Exhaust Steam in Low- 
pressure Turbines ’’ was recently brought before the Rugby 
Engineering Society, by Mr. R. F. Halliwell, wherein the 
author makes a general review of the subject, and shows in a 
very conclusive manner the reason for the high efficiency of 
turbines as compared with reciprocating engines when deal- 
ing with steam of low pressure. Towards the end of the 
paper some representative examples of exhaust steam turbine 
plants at present at work and of others which are being put 
down are given. Mention is first made of the plant at 
the Hallside works of the Steel Company of Scotland. This 
plant, which was put down in 1905, was the first in the 
British Isles to employ the modern type of Rateau accumu- 
lator. Steam is taken from cogging and finishing mill 
engines and two or three small engines and steam hammers. 
It is delivered into an accumulator 11ft. Gin. by 34ft., the 
outlet from the accumulator being connected to two 450- 
kilowatt direct-current turbo generators exhausting into a 
condenser. In this way 900 kilowatts is obtained from steam 
which was formerly blown away into the atmosphere, as 
owing to the intermittent character of the load a satisfactory 
condensing plant would have been practically out of the 
question. 

As an example of a mixed pressure plant mention is made 
of an installation belonging to the Fife Coal Company, in 
which steam is collected from two winding engines, a fan 
engine, and several small pumps, and is delivered into a 
Rateau accumulator 7ft. 6in. by 30ft. The amount of steam 
available for the turbine is only 16,000 lb. per hour, sufficient 
for about 400 kilowatts, and since the maximum normal load 
on the turbine is 750 kilowatts, the requisite amount of 
high-pressure steam to produce the additional load is 
admitted through groups of nozzles, as in ordinary Curtis 
high-pressure turbines. The maximum continuous output 
with high-pressure steam is about 900 kilowatts. 

Naturally the author also calls attention to the scheme 
which is being developed in the North of England by Messrs, 
Merz and McLellan. This scheme, as is now fairly well 
known, consists of purchasing the exhaust steam from 
ironworks and similar concerns, and using it to run 
low-pressure turbines situated in small power stations 
adjacent to the works, the current being delivered into the 
network of mains in the north-east district, and the 
condensed steam being returned to the works. Willans and 
Robinson, Limited, have recently erected two 1250-kilowatt 
low-pressure sets at the Newport works of Messrs. 
Samuelson, and the British Thomson-Houston Company has 
just completed a 1500-kilowatt set for the Teesbridge 
Ironworks, to be supplied with steam from constantly 
running blowing engines, no accumulator being needed. The 
turbine will be connected to a surface condenser, by Messrs. 
Mirrlees Watson, of 7800 square feet cooling surface, and will 
be fitted with a motor-operated synchronising gear controlled 
from a sub-station some distance away. 

As an example of exhaust steam utilisation in central 
station work, the plant of the power station of the Philadelphia 
Rapid Transit Company is given. This station contains four 
1500 horse-power, and one 2200 horse-power Corliss engines 
running non-condensing. Early in 1905 an 800-kilowatt 
Curtis low-pressure turbine was put down, and a second 
similar set at the beginning of 1906. The turbines are of 
the vertical type running at 1200 revolutions per minute, and 
they drive direct-current generators supplying current at 
575 volts. The exhaust steam from oneengine when delivering 
1150 kilowatts is sufficient to give an output from one turbine of 
750 kilowatts with a back pressure on the engine of one pound 
above the atmosphere. As about 86 kilowatts are required to 
operate the condensing plant, the net gain due to the use of the 
turbine is 664 kilowatts, equal to an increase in output of about 
58 per cent. with the same amount of steam. As the maxi- 
mum gain from running the engines condensing would not 
exceed 25 per cent., it is pointed out that the turbine ensures 
a gain of at least 26 per cent. over this arrangement. It 
should be mentioned that the turbines are not fitted with a 
governor, but as the leads from the turbine generators are 
connected to the engine generator bus bars, if the turbine 
increases its speed or slows down load is taken off or put 
on the engine generators, thus reducing or increasing the 
amount of steam admitted to the system. 

Further on in the paper the author states that ‘‘ it may be 
urged that the saving due to applying exhaust turbines to 
non-condensing and inefficient engines is easily demonstrated, 
and while this is to some extent true, the fact that a con- 
siderable saving may be effected by applying exhaust turbines 
to condensing engines of the most economical type will be 
shown by the following example.’’ The example taken is 
that of the Rapid Transit Company, of New York. In the 
power station of this company a 5000-kilowatt low-pressure 
turbine has been put down. Before it was decided to 
purchase the turbine, an investigation was made by the chief 
engineer, Mr, H. G. Scott. The station in which the turbine 
is placed was designed for a capacity of more than 130,000 
horse-power, and at present has eleven 7500 horse-power 
double horizontal vertical Corliss engines. The engines have 
42in. high-pressure and 86in. low-pressure cylinders by 60in. 
stroke. The speed is 75 revolutions per minute. 

An exhaustive series of tests was taken covering the opera- 
tion of the engines at various loads, both condensing and non- 
condensing, and it was found that under condensing condi- 
tions the most economical load was 4000 kilowatts, with a 
water rate of 1741b. per kilowatt. The operating loads are 
from 5000 kilowatts to a maximum of 7500 kilowatts, with 
an average water rate of 191b. per kilowatt. When running 
non-condensing, the maximum load is also 7500 kilowatts, and 








with a total of 170,0001b. of steam per hour, which is the 
proportion of the ultimate steaming capacity of the plant 
allocated to one engine, the engine will produce 7300 kilowatts, 
giving a water rate of 23.3 1b. per kilowatt. The most econo- 
mical load proved to be 5750 kilowatts, with a water rate of 
22.6lb. per kilowatt. Tests were also taken to prove the 
quality of the steam exhausted from the engine, and showed 
that a deduction of about 74 per cent. should be made from 
the total to give the amount available for the turbine. The 
turbine is of the Curtis vertical type, with three stages. It is 
mounted on a sub-base condenser containing 20,000 square 
feet cooling surface. The generator is of the induction type, 
and will deliver current to the same cables as the engine- 
driven generator without intervening switching apparatus. 
The combination will, therefore, be operated as a single unit, 
and no governor is required on the turbine except the emer- 
gency governor. At full load with 15lb. to 161b. absolute 
initial pressure and 284in. vacuum, the water rate of the tur- 
bine is 29.71b. per kilowatt hour; consequently, when 
the engine is supplied with 170,0001b. of steam per hour, 
with an output of 7300 kilowatts, the turbine will deliver an 
additional 5300 kilowatts, making a total of 12,600 kilowatts 
output from 170,000 1b. of steam, which gives a water rate of 
13.5 1b. per kilowatt hour. It must be remembered, too, that 
this low consumption is obtained without superheat. In 
addition to the economy effected, the maximum output is 
raised from 7500 kilowatts to 12,600 kilowatts with the avail- 
able steam, an increase of 68 per cent.; this increase in capa- 
city having been obtained at a cost of less than £6.25 per 
kilowatt. Assuming that the plant operates continuously, it 
is estimated that a saving of 1,660,0001b. of feed-water per 
day will be effected, and this, with an evaporation of 8 1b. of 
water, means a saving of 93 tons of coal per day, sufficient, 
with the prevailing cost of coal in New York, to pay for the 
cost of the turbine in little more than one year. 








WAGES IN THE ENGINEERING TRADES. 


REPRESENTATIVES of the Manchester Engineering Em- 
ployers’ Federation and delegates from the engineering trade 
unions and allied trades met in conference in Manchester on 
the 21st inst. to discuss the employers’ demand for a reduc- ~ 
tion in the wages of the workmen in the Manchester district. 
Mr. R. Matthews presided. It may be recalled that in 
November last two months’ notice of the proposed reduction 
was given by the employers, who claimed that the depressed 
state of trade warranted them in seeking a reduction of 2s. 
per week on time rates and 5 per cent. on piecework 
prices; while in the case of the members of the United 
Machine Workers’ Association, a reduction of 3s. per week on 
time rates and 5 per cent. on piecework rates was claimed. 
The conference lasted several hours, and at its conclusion the 
following offer was made by the employers :—‘‘ That the 
members of the trade unions represented at this conference 
accept a reduction of 1s. per week in wages on day rates and 
2% per cent. on piece rates on the first full pay day in Feb- 
ruary, 1909, and that an adjourned local conference be held 
during May to discuss, without prejudice, the question of an 
additional reduction of 1s. per week in wages on day rates 
and 24 percent. on piece rates. If this offer is not accepted 
it will be withdrawn and the original demand confirmed.”’ 
The representativés of the trade unions declined to accept the 
reduction, and later in the evening a meeting was held to re- 
ceive the report of the deputation appointed to meet the 
masters on the wages question. It was decided tc take a 
ballot of the members of the various unions, which include 
about 11,000 workers in this district. 











INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
SruDENTs.—At a meeting of this body held on January 25th, Mr. 
Robert Boyle, B.Sc., read a paper on ‘‘ The Design of Bridges 
with Reference to Aisthetic Treatment.” The need for esthetics 
in bridge design, he said, was now recognised by all engineers and 
architects. There were three fundamental points comprised in all 
wsthetic treatment—fitness of the structure for its purpose, 
strength and economy with simplicity, and correct detail of 
material used. That structure was the noblest, the construction 
was the best, which simply expressed the most useful, the most 
economical, the most suitable, and, therefore, the most beautiful 
result. 


INSTITUTION OF NAVAL ARCHITECTS.—We are informed that 
the annual meetings of the Institution of Naval Architects will 
take place on Wednesday, March 31st, and the two following 
days, in the Hall of the Society of Arts, John-street, Adelphi, 
W.C., by kind permission of the Council. The Right Hon. Earl 
Cawdor, president, will occupy the chair. The annual dinner will 
be given on Wednesday, March 31st, in the Grand Hall, Hotel 
Cecil, Strand, W.C., at 7.30 p.m. In the notice which we have 
received it is stated that the Council will be willing to present a 
gold medal to any person, not being a member or associate 
member of Council, who shall at the forth :oming meetings read a 
paper which, in the judgment of the Council, shall be deemed to 
be of exceptional merit. The Council will also be willing to 
present a premium of books or instruments to the reader of any 
paper, not being a member or associate member of Council, which 
paper shall, in the judgment of the Council, merit this dis- 
tinction. 

Watt ANNIVERSARY DINNER.—The Watt anniversary dinner 
was held under the auspices of the Institution of Engineers 
and Shipbuilders in Scotland, in the Grosvenor Restaurant, 
Glasgow, on January 22nd, Mr. John Ward, president of the 
Institution, presiding. Replying to the toastof ‘* The Institution 
of Engineers and Shipbuilders in Scotland,” Mr.~-Ward drew 
attention to the recurring industrial crises in this country, and 
urged that there should be a Government Department, such as a 
Ministry of Commerce, the business of which should be to record 
and codify fluctuations of trade, so that it might be possible to 
forecast with some degree of accuracy forthcoming industrial 
changes. He spoke with satisfaction of the proposed new agree- 
ment between shipbuilding employers and men, and commended 
strongly the proposal that there should be a large new graving 
dock on the Clyde. The latest Admiralty conditions for all types, 
from battleships downwards, he said, made the keeping afloat 
from launching till completion and thereafter dry docking for final 
survey a condition of contract. It was essential, therefore, if they 
were to get a fair share of Government work, that they must be 
able to fulfil these conditions easily and safely. Similarly with 
the growth of mercantile steamers. The Lusitania is 800ft. long, 
while 880ft. was already being built, and ere long vessels of 
1000ft. would be steaming across the Atlantic. Dry. docking 
accommodation on the Clyde, therefore, should be looked upon 
as being as essential and necessary as constant dredging. Only 
through being abreast of the times on all essential points had the 
river and trade advanced and prospered to the marvellous extent 
they had done. 
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THE WILMSLOW AND LEVENSHULME RAIL. | 


WAY. 

Ix 1899 the London and North-Western Railway Com- 
pany obtained powers to construct a new line 9} miles 
in length between Wilmslow on the Crewe and Man- 
chester line, about 19 miles north of Crewe, and Levens- 
hulme, 3 miles north of Stockport, and 3 miles south of 
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Fig, i—WILMSLOW & LEVENSHULME LINE & CONNECTIONS 


London-road Staticn, Manchester. The work is now 
completed, and after it has been consolidated by goods 
traffic, it will be opened for public use, probably in the 
early summer. 

The object of the line is primarily to open up a new 
country for residential purposes, which includes such 
charming districts as Styal, Heald Green, and Gatley. 
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‘is Heald Green Station. 


stations, viz., at Styal, Heald Green, Gatley, Didsbury 
| and Parr’s Wood, and Mauldeth Road and Burnage. It 
| commences, at the south end, at a point 13 chains south 
of Wilmslow Station, which has been reconstructed, the 
old down platform having been made into an island plat- 
form. Immediately north is Wilmslow Viaduct, carrying 
the railway across the river Bollin. This viaduct is about 
10 chains in length, has eleven brick arches of 49ft. 6in. 
span and a height of 60ft. from ground to rail level. At 
60 chains is the termination of Contract No. 2, and the 
commencement of Contact No. 3—from that point to 
Heald Green Station. 
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At 1 mile 35} chains there is a viaduct, 8 chains in 
length, across the river Dean. It has twelve brick arches 
and a height of 50ft. from ground level to rail level. 
Half-a-mile further is Styal Station, at the north end of 
which is the second mile-post, and at 3 miles 39 chains 
Contract No. 1 for the line up 
to north of the Mersey Viaduct commenced at this 
point. Gatley Station is at 5 miles 3 chains, and 
north of this, at 5 miles 55 chains, the line passes from 
Cheshire into Lancashire, where it crosses the river 
Mersey by the Mersey Viaduct. The arch over the river 
is a skew arch of solid brickwork with a span of 92ft. on 


CMA 


veer en 


=, GREEN 

TATION 
ib>!| E24! 
}---a 


fa Sewer of ON 


Garier 
STATION 





2 Mucs 


Tee Excinesr’ 


A further purpose aimed at is to relieve Stockport 
yard of some of the through goods trains to and from 
Manchester. 

Stockport, as will be seen from the accompanying map, 
is a junction for several important lines, and the London 
and North-Western Station is so situated that the 
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Fig. 2—WILMSLOW AND LEVENSHULME RAILWAY—PROFILE 


the square and 106ft.on the skew. There are eleven 
smaller arches, and the most southerly span of the 
viaduct is across the railway of the Cheshire Lines Com- 
mittee. It is built of steel girders with a span of 60ft. 9in. 
on the skew and 51ft. 6in. on the square. The height of 
the Mersey Viaduct is 45ft. from ground to the rail level. 
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approaches to it cannot be further improved except at 
great expense, and therefore if those goods trains which 
have no traffic to attach or detach at Stockport can be 
diverted the working of such trains will be improved 
and further facilities be afforded for the remaining 
trains, 


Fig. 4-THE MERSEY VIADUCT—LARGEST SKEW ARCH 


Contract No. 1 ceased at 6 miles 10 chains, and the 
remainder of the line was completed as part of Contract 
No. 3. At 6 miles 25 chains is Didsbury Station, and at 8 
miles comes Mauldeth Road Station, and the line joins the 
Crewe and Manchester main line at Slade Lane Junction, 
about half-mile north of Levenshulme Station. 


The line is double throughout, and has five intermediate | 
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The gradients of the line are for the most part one of 1 in 
135, as will be seen from the profile in Fig. 2, and it will also 
be roticed thatthe southerly portion of the line from a point 


| about one mile from the county division is in cutting, and 
the remainder of the line is on embankment. 


From the 
cuttings 1} million cubic yards of earth have been 
removed. 

The line through the cuttings has given some trouble 
owing to recurring sand. This has been met on part 
of the line by treating it as shown in the typical section 
given in Fig. 8. Where there was a vein of sand the 
face of the slope was excavated and afterwards filled in 
with dry stones, hand laid, all interstices being made up 
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with a small class of the same material. This was done 
with a view to intercepting the fine natural sand, but 
allowing any water to escape down the stone slope drains, 
which are 3ft. by 3ft., and placed in position along the 
cutting, where there is a natural depression. The ground 
is cut back for this from the face of the slope at an in- 
clination of 1 in 12, and is not allowed to find a vent 
except at the slope drain. i 

The depth of these toe walls varies from 2}ft. to 6ft., 
according to the depth of the sand vein, and about 10,000 
cubic yards of sandstone excavated from the London and 
North-Western docks now under construction at Garston 
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have been put into the slopes of the cuttings. This was not 
done on the earlier work, and, slips occurring, excavations 
were made, and the clay burnt, im situ. 

Fig. 3 also shows the scheme of drainage adopted in 
the cuttings. A drain pipe is laid immediately inside the 
boundary fence, which intercepts the land surface water. 
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At intervals of about 100 yards the water is led down the 
slope by an open channel or by a pipe. The drain pipes 
are covered with dry stone, the top half being left open to 
allow the land water to percolate through, and the 
bottom of the trench carrying the drain pipes is made 
water-tight by clay. 
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There are forty-three’ bridges, under or over the line, of 
which ten are wholly of brick. Most of the under-bridges 
have steel girders with ornamental cast iron parapets. 
The masonry work of these has blue-brick facings and 
blue-brick coping with stone caps; also stone girder beds. 

Fig. 4 gives an elevation, plan and section of the 
largest skew arch of the Mersey Viaduct, which, it has 
already been remarked, has a span of 92ft. on the square, 
and 106ft. on the skew, and which is of brickwork 
throughout. The method of construction is very 
interesting. 

Centering and lagging were employed as usual, and 
after their erection there was marked thereon in chalk 
the fourteen heading spiral and each fourth coursing 
spiral. The latter commences from the skewbacks. as 
seen in the details given in Fig. 6, which is a plan 
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of the impost, and from which will be observed the 
cuts made in the stonework. The small pieces 
that are shaded are in cement concrete; this having 
been done to reduce the otherwise expensive tool 
work. There are seven through bonding courses in 
cement, passing laterally through the arch, parallel with 
the abutments, and as the springing proceeded in accord- 
ance with the development of the soffit or marking of the 
centering, the through bonding was built up. The result 
is that the whole is tied together, and the thrust taken 
evenly by the whole structure. After striking centres it 
was found that the arch had settled 2}in. at the crown. 
The stations have two platforms, 450ft. long and 12ft. 
wide, with awnings for the length of the station buildings. 
Heald Green, Gatley, Didsbury, and Mauldeth Road are 
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Fig. 6—PLAN OF IMPOSTS 


built of timber. At all the stations there are booking. offices 
and waiting-roome, with the usual accommodation on each 
platform, together with an approach from the public road, 
so that there is no need for passengers to cross the line 
by either footbridge or subway. At each station, except 
at Gatley, there is a goods yard with metal roadways, stack- 
ing ground for coal, a five-tons stationary crane, and a 
horse and carriage loading deck. At some stations special 
provision is made to deal with milk traffic. 

The contractors for the line have been Naylor Brothers, 
of Huddersfield. Wilmslow Station has been recon- 
structed under a separate contract by R. Neill and Sons, 
of Manchester. The resident engineers for the railway 
company have been Messrs. A. A. Macgregor and W. C. 
Shaw, who acted to the instructions of Mr. E. B. Thorn- 
hill, the engineer-in-chief, to whom we are indebted for 
= to publish the accompanying drawings and 

etails, 





IRRIGATION WORKS IN INDIA: NEW PRO- 
JECTS IN THE PRESIDENCY OF MADRAS. 
By PERCY F. MARTIN, F.R.G.S. 

THE political unrest in India, and the constant anxiety of 
the Indian Government in connection therewith, have 
fortunately occasioned no cessation of activity in the 
great works of public utility and beneficence which have 
formed so conspicuous a part of the policy of the 
Government of India, and which have effected so great 
an improvement in the economic conditions of that huge 
country. In no part of the Empire has this activity been 
more apparent than in Madras, taking the form of vast 

irrigation works and canals. 

Incidentally, it may be observed that the irrigation 
works of this great Presidency already in existence, 
consist of several classes, which may be divided up as 
follows :— 

(1) Imperial.—Major productive and protective works. 

(2) Provincial.—Minor works and navigation, for which 
capital and revenue accounts are kept. 

(8) Provincial.—Minor works for which no capital or 
revenue accounts are kept, but for which continuous 
records for expenditure and revenue are maintained 
individually. 

(4) Provincial——Minor works—in charge of both 
public works and revenue departments—for which 
a capital nor revenue nor individual accounts are 

ept. 

Class (1) may be further sub-divided into what are 
known as “productive” and “ protective” works, the 
latter being usually undertaken at the time of famine, 
and having for their object the employment of starving 
natives. 

Among several new Governmental schemes of to-day 
may be mentioned three of great importance—namely, 
the Bhavani project, the Tungabhadra scheme, and the 
Kistna reservoir project, the last of which is remarkable, 
because in connection with it it is proposed to erect a 
dam which will be the largest in the world. 

1.—THE BHAVANI PROJECT, 

The idea of utilising the surplus waters of the Bhavani 
for extension of irrigation in the Coimbatore district, 
Presidency of Madras, dates back as far as the year 1856. 
At various times from that date up to the present reports 
have been made on the subject, among them being one 
scheme which was estimated for in detail. The present 
scheme for utilising the surplus waters of the Bhavani 
for irrigation has, however, only recently been fully 
investigated. The undertaking may be divided into two 
parts, an Upper and a Lower project. The former con- 
sists in the construction of two reservoirs on the Upper 
Bhavani for irrigating the Coimbatore Palladam, Satya- 
mangalam, Erode, Pollachi, Udumalpet, and Dharapuram 
talugs of the Coimbatore district ; a tunnel ; a high-level 
canal; and a high-level branch for the protection of the 
Noyel irrigation. The Lower project consists in the 
construction of a reservoir on the Lower Bhavani, at a 
site situated about 10 miles above Satyamangalam, 
Bhavani, and Erode talugs of the district. 

Tue Upper Bhavani project, as already stated, provides 
for the formation of two reservoirs. Of these the upper, 
or No. 1 dam, impounds the drainage from a total catch- 
ment area of 308.5 square miles, the chief streams 
entering it being the Bhavani, the Siruvani, and the 
Kodingal Pallam. The estimated capacity of the reser- 
voir at the dam is 11,107 million cubic feet, and its 
water spread will amount to nearly 8 square miles. The 
rainfall over the commanded area is on an average 21lin. 
The maximum height of the dam will be 172ft. above the 
bed of the river, and iis total length 3652ft., of which 
2378ft. will be in masonry and 1274ft. in earth. The 
masonry dam will be founded in rock at a suitable 
depth, and will be built of uncoursed rubble in surki 
mortar, the faces also being built of the same material 
as in the case of the Periyar dam. The surplus water 
will be disposed of through sluices constructed in a 
separate saddle on the right flank of the dam. This 
will be provided with 17 vents fitted up with lift shutters, 
30ft. by 10ft. each. These would, it is expected, 
discharge 83,000 cusecs, equivalent to a run-off of 10in. 
from the entire catchment of the reservoir. The 
recorded fiood discharge being only 66,800 cusecs, 
the surplus arrangements are considered ample. In 
regard to the No. 2, or Lower dam, the total catch- 
ment area at this site will be 440 square miles, the 
chief stream draining it being the Manar. The reservoir 
at this dam is designed to have a capacity of 2,041.65 
million cubic feet. Its water spread is to be 2.4 square 
miles. The height of the dam will be 170ft., and its 
length 2112ft. The surplus will be discharged by 22 
vents of the same type as those proposed for No. 1, 
or Upper dam. The project, which is essentially a 
dry-crop scheme, is designed to irrigate the following 
acreage :— 


Der J 1st crop 210,000 acres. 
Y 2nd crop 270,000 acres. 
Wet Ist crop 25,000 acres, 


from which a net revenue of Rs. 1,508,384 is expected. 
The Upper project is estimated to cost Rs. 265,78,000. 
and this should give a return of about 5.7 per cent. 
on the capital outlay. 

As already indicated, the lower project consists in the 
formation of a reservoir across the Lower Bhavani, about 
ten miles above Satyamangalam. The drainage area of 
the river at this site will be 1621.5 square miles, and its 
capacity, at F.T.L , about 17,736 million cubic feet. The 
waterspread of the reservoir at F.T.L. will be 20.36 square 
miles. The dam will have a maximum height of 133ft., and its 
length, will be 12,131ft., of which 2247ft. are masonry and 
9884 ft. of earth. Three vents are provided in the dam at 
the river crossing. The other details of construction of 
the dam are similar to those which have been alread 
stated for the Upper Bhavani dam. The project, whic 
is essentially a wet scheme, is designed to irrigate 109,200 





acres, from which it is expected to realise a net revenue 
of Rs. 8,380,997. As the project is estimated to cost 
Rs. 109,19,700, this would give a return of 7} per cent. on 
the capital outlay. 

2.—THE TUNGABHADRA PROJECT. 

The North Central portion of the Madras Presidency, 
known as the Ceded Districts, and comprising the districts 
of Bellary, Kurnool, Cuddapah, and Anatapur, are very 
liable to famine ; on the average, famine or scarcity occurs 
once in every five years, due to deficiency in rainfall; the 
tract has not even yet fully recovered from the terrible 
visitation of 1876-78. The Tungabhadra project has been 
designed, to protect the major portion of this area, as also 
the district of Nellore, lying due east of the above; but 
as the benefits expected from the latter appear to be in- 
commensurate with the expense and difficulty of the work, 
it is not unlikely that it may be dropped by the Govern- 
ment after further consideration. The population of the 
five districts is 5,395,777, of which Nellore contains 
1,496,987 ; the cost to Government of famine in the last 
twenty-five years was 431 lakhs, or nearly three millions 
sterling, and the cost to the whole country is, of course, 
incalculable; the magnitude, however, of the works neces- 
sary is such that the project cannot be expected to be 
financially profitable, and can only be sanctioned on the 
grounds that the prevention of the distress caused by 
famines warrants it. 

The Tungabhadra River rises in the Western Ghiits 
between the 13th and 15th deg. North Latitude, and 75 
to 76 East Longitude. The rainfall on the western slopes 
and on the watershed of the ghits is copious and never 
failing, and from June to September ample quantities of 
water can be depended upon; in the other months the 
supply is negligible. As one travels east the rainfall 
rapidly decreases, and becomes uncertain in character. 
Many proposals have, therefore, been made at different 
times for projects to divert the water of the Tungabhadra 
on to these arid tracts. About the year 1861 a dam was 
thrown across the river at Sunkasala—Lat. 15, Long. 78— 
by the Madras Irrigation Company, working under a 
Government guarantee; this work, and the Kurnool- 
Cuddapah canal dug therefrom, cost far more than they 
ought to have done. The company was unsuccessful 
even in meeting its working expenses, and in the 
end Government had to assume liability for nearly 
£1,700,000—over two crores of rupees. This naturally 
discouraged further expenditure in these parts, but there 
is no doubt that the canal has greatly benefited the com- 
paratively small tract affected; in fact, the net returns 
are steadily improving, and now approach one per cent. 
on the great expenditure. The main cause of the finan- 
cial failure of this work is the unsuitability of the soil for 
irrigation. The soil is a deep black cotton soil, which, 
with a well-distributed rainfall of about 20in., grows 
splendid crops of millet, cotton, &c., so that it is only in 
years of considerable deficiency of rain that the ryots will 
use the water. This fact it is that obliges the designers 
of the new Tungabhadra project to approach the revenue 
side of affairs very gingerly, and take little credit for any 
return in a year of normal rainfall from by far the greater 
area of the land commanded. 

The proposals are to construct a masonry dam on. the 
Tungabhadra River, near Hospet, lat. 15 deg. 15 min., 
long. 76 deg. 30 min., to impound 120,683 million cubic 
feet, and form a lake of 188 square miles, with surplus 
works capable of discharging a maximum flood of 
850,000 cubic feet per second, or more than twice the 
greatest recorded in the last twenty-seven years. A canal 
will lead off from the right flank of the dam through a head 
sluice of 16 vents of 10ft. by 15ft., discharging 11,5C0 
cubic feet per second. The dam will be 7575ft. long, of a 
maximum height of 140ft. and top width 20ft., carrying a 
road, and will contain 23,298,900 cubic feet of masonry. 
The estimated cost of these “ head works” is Rs. 2,00,35,600 
= £1,335,700. The main canal will run in a south- 
easterly direction for 132 miles, and fall into the Penner 
River, but first giving off a large branch called the Adoni 
Canal. The water passed into the Penner River will be 
controlled by two regulators, from which the Tadpatri 
and Jammulumadagu canals, known asthe Upper Penner 
Canals, take off, and lower down, at the point where it 
debouches through the eastern ghaits at Someswaram, it 
is proposed to construct a large dam and reservoir con- 
taining 17,433 million cubic feet, and to take north and 
south channels to irrigate Nellore. This portion is called 
the Lower Penner Canals, and is not unlikely to be 
abandoned, as the depth at which the dam has to be 
founded renders it almost impracticable. The first twenty 
miles of the main canal are in extremely difficult country ; 
among other works a masonry dam 11€0ft. long and 84ft. 
high, and a cutting through rock 2 miles long and 93ft. high, 
are necessary; the canal width varies with the soil in which 
it is cut, as in earth a velocity of only 3ft. per second is 
allowed, while in rock as much as 10ft. per second. The 
maximum water section is 305ft. by 11ft. After passing 
through this difficult country, two large rivers—the 
Chinna Hagari and the Pedda Hagari—have to be crossed 
at mileage 81 and 100 nearly; the canal flows into and 
out of these rivers, which will be controlled by regulators 
consisting of 12 vents of 80ft. and 17 vents of 80ft. These 
regulators, as well as those controlling the Tungabhadra 
itself at the dam and Penner River will be fitted with 
Stoney sluices. There is to be another very heavy cutting 
at the watershed between the Hagari and the Penner, 
nearly five miles long and 74ft. deep. Here the banks 
will be wide enough to carry a road. The Adoni Canal, 
which is to be 83 miles long, takes off at 126 miles; it is 
165ft. wide and 10ft. deep, and is expected to irrigate 
annually 208,466 acres, and in famine years 460,900 acres 
in addition, its maximum discharge being 4216 cubic feet 
per second. The cost of the Main and Adoni canals is 
estimated at Rs.4,94,74,260 = £3,298,284. The Tadpatri 
Main Canal will take off from the Penner River—which 
will be spanned by a regulator of 19 vents, 80ft. by 9ft.— 
and discharge 2154 cubic feet per second to irrigate 
annually 109,672 acres, and in famine years 132,000 acres 
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in addition. The Jammalamudugu Canal takes off simi- 
larly to the above, but the regulator will have 19 spans 
of 60ft. by 7ft., and the sluices can be lifted 19ft. clear of 
the river bed. This canal will discharge 746 cubic feet 
per second, and irrigate annually 43,062 acres, and in 
famine years 80,000 acres in addition. The Lower Penner 
canals are expected to irrigate about 350,000 acres 
annually. The estimated cost of the project, excluding 
the reservoir on the Penner and connected canals, is 
Rs. 12,45,00,000 (over 8 millions sterling), and including 
them Rs. 17,00,00,000 (over 11 millions sterling). 

The total area affected will be over 3 million acres, 
excluding Nellore, and nearly 700,000 acres in that dis- 
trict. After a very careful survey and inquiry, it has 
been decided that only about 800,000 acres, of which 
350,000 lie in Nellore, would be systematically irrigated, 
having regard to the soils, experience of the existing canal 
above referred to, kc. This is believed to be a very safe 
estimate. It is considered that in years of bad rainfall 
from 800,000 to 1,000,000 acres would, in addition to the 
above, be watered; but the average annual revenue from 
this protected area is put at only Rs. 24 lakhs. The 
total net revenue is put at Rs. 32,50,000 = 1.91 per cent., 
on expenditure, including Nellore; but this figure is liable 
to correction. Fifteen years are allowed for the execu- 
tion of the work, which transcends in magnitude any- 
thing hitherto attempted, and the time is none too great. 
The accumulation of interest charges during this time is 
substantial, so that Government would be altogether at a 
heavy loss on the work. The estimates are still with the 
local Government, who are considering the question of 
probable revenue. 


3.—THE KISTNA RESERVOIR PROJECT. 


This enterprise is a modification of one even larger, 
but found to be financially impracticable, and it consists 
of a large reservoir on the Kistna River about 120 miles 
from its mouth, with an upland canal to irrigate 480,000 
acres, and certain extension of the canals in the existing 
delta, the irrigation to command 170,000 acres. The 
Kistna River, which has its sources in the Western Ghiits, 
in the Bombay Presidency, supplied by the never-failing 
south-west monsoon, flows right across the continent and 
empties itself into the Bay of Bengal. Sixty miles from 
its mouth the delta begins, and here, at Bezwada, a dam 
has been thrown across it and canals irrigating at the 
present 650,000 acres take-off. The supply, far in excess 
of requirements throughout July and August, falls off 
greatly in September and the early part of October, and 
some means of regulating it is greatly required ; this want 
is likely to be intensified, as the supplies may shortly be 
reduced by new irrigation works in Bombay and Hydera- 
bad. To meet this want, and at the same time to extend 
irrigation to the greatest possible limit, it is proposed to 
build a masonry dam at Daida, 50 miles above Bezwada. 
This dam would be the largest in the world, for it would be 
be 9450ft. long and 175ft. high. The reservoir would contain 
47,500 million cubic feet, and cover an area of 58 square 
miles, partly in the Nizam’s Territory. The flood discharge 
of the Aistna at Bezwada has reached 1,010,000 cubic feet 
per second, and the surplus works, which consist of 100 
vents 10ft. by 25ft. in the body of the dam, and 30 vents 
40ft. by 26ft. at the left flank, are capable of disposing of 
a flood of over 1,500,000 cubic feet per second, against the 
maximum recorded discharge of the Nile, 494,000 cubic 
feet per second. These sluices will be provided with 
movable gates of the same type as those used at Assovian. 

There are also twelve low-level circular tunnels, 13ft. 
diameter, through the dam, for passing down the water 
required for delta irrigation, 10,000 cubic feet per second. 
At the exit of these it is proposed to instal a set of turbines 
and pumps, the same tunnel supplying both. The water 
passing through the turbines, with a head varying from 
70ft. to 120ft., will drive the pumps, which will be on the 
same shaft. The water from the pumps will pass through 
large pipes into the rocky bank of the river, and thence 
by a tunnel leading upwards to a level about 40ft. above 
the top of the dam, from which point a high-level canal 
will take-off. 

This part of the scheme is of special interest, as nothing 
approaching it in magnitude has, so far as is known, ever 
been suggested in the way of pumping machinery, and 
the use of the water power to lift water is new in 
irrigation works of any importance. There is no doubt 
about the proposal being feasible, as detailed plans and 
estimates have been worked out for it. The quantity of 
water to be lifted to the upland canal is 6000 cubic feet 
per second, as an average, with maximum, under most 
favourable conditions, of 50 per cent. in excess of this. 
The first 40 miles of canal will run through difficult 
country, and at about the 40th mile the canal has to be 
taken through a pass in a small range of hills, which will 
necessitate a cutting about five miles long and 50ft. deep. 

3eyond this point the canal and its branches will run 
through country presenting no particular difficulty. 

No definite estimate as yet, I understand, has been 
prepared for the canal, but the expected revenue should 
permit of an expenditure upon it of fully two crores of 
rupees, with an ample return in interest of over 6 per 
cent. The preliminary figures of expenditure and income, 
submitted to the Government of India, are as follows :— 


Rs. 
Cost of dam... as 2,44,00,000 
Machinery and tunnel 36,00,000 
Works in the delta 10,00,000 
Upland canal 2,00,00,000 


Total... ... Rs. 4,90,00,000 
= £3,367,000 

The gross revenue is estimated at Rs. 38,00,000, and 
net revenue at Rs. 29,60,000, allowing for depreciation, or 
a return of something over 6 per cent. on expenditure. 
Orders have, I understand, now been issued to complete 
the investigation of this project. 


Or 


THE TARIFF COMMISSION'S REPORT ON THE 
ENGINEERING INDUSTRIES. 


Ir would be quite impossible in the space at our dis- 
posal to print anything like a complete abstract of the 
Report of the Tariff Commission on the Engineering 
Industries, for it proves a bulky quarto volume. We 
shall, therefore, content ourselves with taking abstracts 
from it here and there without attempting to preserve 
consecutiveness of argument. The Report was published 
yesterday, and can be purchased for a small sum by all 
who desire to push their inquiries further: 


Out of a total of £5} millions of imports in 1907 no less than 
£3 millions are unclassitied in the returns of the Board of Trade ; 
similarly no official details are available of about £11 out of 
£31} millions worth of exports during 1907. In other words, 57 
yer cent. of the imports, and 35 per cent. of the exports, cannot 
»e traced into their respective groups, and the evidence of manu- 
facturers shows that important changes in the character of leading 
branches, and especially general industrial engineering, are thus 
undisclosed by the otticial figures. The manner in which this 
inadequacy of the official returns affects the various groups is 
brought out under the respective headings of the Summary. 

So far as can be judged from British and foreign statistics, and 
the evidence of manufacturers, the engineering industry has, on 
the whole, progressed during recent years, but not so rapidly as 
the increase in the demand for engineering products or so rapidly as 
the engineering industries of the United States and Germany, 
Moreover, in many branches the conditions of competition in the 
British industry have become more difficult, in consequence of the 
rapid expansion of competing foreign industries, the greater 
security they enjoy in their home markets, and their greater power 
of competition in other markets. The expansion of British 
engineering is traced in part to traditional inventiveness, skill and 
enterprise ; in part to the extension of traction and other services 
by municipalities and private companies, and the increased uses 
of electricity for lighting, heating, power, and traction within the 
United Kingdom in directions largely beyond the reach of foreign 
competitors ; and also to the growth of the Navy and armaments 
generally, and the exclusion of foreign competition in Admiralty 
and War-odice contracts, This system of administrative protec- 
tion, through the security it gives for the employment of skilled 
labour, plant, and machinery, has been a great factor in the expan- 
sion not alone of shipbuilding and shipping, but incidentally of 
other branches of the engineering industry. The Admiralty 
expenditure on shipbuilding, &c., has averaged £21 millions per 
annum during the last ten years ; the Government payments for 
shipping services are est’ mated at £2 millions per annum ; while 
the loans raised by municipalities in the last ten years, principally 
for tramways, gas, and electric lighting and power, sewage works, 
&c., have averaged another £21 millions perannum. On the other 
hand, some branches of engineering, such as the electrical and 
motor industries, were in their early days impeded by legislation 
which held back the British industries, and at the same time 
foreign industries were built up with the aid of tariffs, and esta 
blished themselves in the British market. 

Whilst another deterrent influence has been the extent to which 
British municipalities have placed contracts with foreign manufac- 
turers who are often willing to accept prices below the competitive 
level in order to establish themselves in the British market, these 
foreign firms then hold a preferential position for orders for subse- 
quent renewals and extensions frequently at enhanced prices. 

The imports of machinery products have increased largely and 
continuously. Their value was in 1907 £5,300,000, or 2} times 
that of 1897. The United States has 60 per cent. of the import 
trade of the United Kingdom, and Germany, Holland, and 
Belgium 30 per cent. The largest group classified in the official 
returns is non-steam agricultural machinery, the imports of which 
increased by 94 per cent. since 1902. 

Seventy-seven firms say they do not suffer from foreign competi- 
tion in the home market ; of these some state that the reason is 
the special character of their manufactures, and others that they 
work upon Admiralty or other State contracts. On the other 
band, more than 400 firms do complain of foreign competition in 
the home market, and from their evidence a list of 500 products 
or groups of products are named as being competitive foreign 
importations into this country. Many instances of dumping are 
given, as, for example, in structural engineering, where the 
greatly increased importation of German and Belgian steel joists, 
girders, &c., is said to have compelled British makers to ‘‘ accept 
altogether unremunerative prices to secure orders.” The importa- 
tion of structural steel, chiefly from Germany, has increased by an 
average of 74 per cent. in ten years. In the electrical industry 
the erection of works in this country by United States firms has 
been accompanied by a heavy decline in importations from that 
country, while importations from other countries, chiefly Germany, 
Holland, and Belgium, have increased. According to the 1908 
contract lists, 81 per cent. of the new plant for dynamos and 
alternators in generating stations in London and the provinces is 
of foreign origin. The importations of complete motor cars, 
chassis, &e., are of the value of £4 millions, while the annual 
value of the British output is estimated to be £5 millions. United 
States makers of binding harvesters are said to have secured 
95 per cent. of the British home market. Of the flour used in the 
United Kingdom 75 per cent. is said to be ground and 
made by foreign-made machines. The industries concerned 
with paper-making and other general industrial machinery have 
been seriously affected by the increased importations of foreign 
paper and other commodities. The sugar-making machinery 
industry was greatly depressed by the ‘‘dumping” of sugar into 
the United Kingdom prior to the Brussels Convention ; the sub- 
sequent increase in home refining has led to a larger home demand 
for sugar-making machinery. 

The exports, for which the official figures cover a much longer 
riod, have also greatly increased, and were in 1907 of the value 
of £312 millions, or four times as large as the annual average 
during 1875-79. India takes one-sixth of the total. 

Foreign tariffs, and especially those of the United States, 

France, Germany and the Central-European Treaty group of 

countries, are shown to have seriously interfered with exports in 

many brarches of engineering, such as hydraulic machinery, loco- 

motives, stationary and other engines, cycles, and textile ma- 

chinery. The differential duties in favour of the United States 

have injured the British export trade in sugar machinery to Cuba, 

Porto Rico, the Philippines, and the Hawaiian Islands. The 

evidence shows the illusory character of the most-favoured-nation 

clause as a safeguard to British export trade. 

The machinery imports of the six largest industrial competitors 

of the United Kingdom have increased by £12} millions in tifteen 

years, and of these increased imports £1 millions only have come 

from the United Kingdom. The remaining importation has been 

supplied by mutual exchanges between these six countries, en- 

couraged, except in the case of the United States, by a network 

of Central European treaties. The machinery exports of these 

countries have increased in the same period from £10? to £44 

millions, of which their exports to the United Kingdom rose from 

£900,000 to £4} millions. 
The comparative positions of the machinery industries of the 
United Kingdom and principal foreign countries have been reversed 
in the last fifteen years. In 1891 the machinery exports of the 
United Kingdom were £5 millions more than the six largest com- 
peting foreign countries taken together ; in 1906 they were £17 
millions less. In this period the increased exports were :—United 
Kingdom, £11 millions; Germany, £15 millions ; United States, 
£124 millions. 








In the Indian import market for engineering products the 


United Kingdom holds a predominant position, especially in 
respect of machinery, railway plant and rolling stock, the United 


States and Germany being comparatively small contributors, In 
Canada the United States has the chief share of the import 
market. In Empire markets generally the competition of the 
United States and Germany is increasingly felt. ‘Taking India, 
Canada, and Australasia together, the United Kingdom share of 
the import trade has decreased from 80 to 55 per cent. during the 
last twenty years; the imports from the United Kingdom have 
trebled in twenty years, and were in 1906 of the value of £7] 
millions, while those from other countries have increased ten 
times, and were £6 millions in 1906. 

Colonial preference, where it has operated upon engineering 
products, has been of much benefit, and an enlarged and carefully 
arranged system of mutual preference would, it is thought, greatly 
assist the industry in offsetting the advantages derived by foreign 
competitors from their greater proximity to Colonial markets, 
their preferential freight rates, and their export systems in 
general. ‘The evidence indicates the great industrial possibilities 
of the oversea States of the Empire, and their increasing need of 
imported engineering products, and witnesses see no reason why 
the United Kingdom should not secure an increasing share of this 
trade. 

The great majority of those giving evidence favour a moderate 
system of import duties with preference for the British Colonies 
and India, not alone because of the direct benefits in the home 
and export trades, but also because of the greater security and 
the stimulus to improved methods of production which it is 
believed such a system would provide. Increased production 
would, it is thought, tend to lower costs and keep down prices, 


(To be continued.) 


LLOYD'S SURVEY AND ENGINEERING 
PROGRESS. 


As briefly mentioned in the course of a note on the pending 
staff changes in Lloyd’s Register of Shipping, which appeared in our 
issue for January Ist, one of these is the retirement from Lloyd's 
service, under the age regulations of the Society, of Mr. James 
Mollison, the principal engineering surveyor for the Glaszow 
district. To mark their sense of the importance of this event, and 
their appreciation of the lengthy period of Mr. Mollison’s con 
nection with them as Lloyd’s chief representative, a gathering of 
about 150 of the leading engineers, shipbuilders, steel makers and 
shipowners in the Clyde district met in the Grosvenor Restaurant, 
Glasgow, on January 23rd, the occasion being a complimentary 
dinner and testimonial to Mr. Mollison, The dioner and testi 
monial were organised by a committee representing the North 
West Engineering Trades Employers’ Association, the Clyde 
Shipbuilders’ Association, the Institution of Engineers and Ship 
builders in Scotland, the Institute of Marine Engineers, the 
Scottish Steel Makers’ Association, the West of Scotland Iron and 
Steel Institute, the Clyde Steam Ship Owners’ Association, the 
Clyde Sailing Ship Owners’ Association, the Association of Under- 
writers and Insurance Brokers in Glasgow, and L'oyd's Register, 
Mr. Thomas Biggart being honorary secretary. 

Mr. Thomas Bell, engineering director of Messrs. John Brown 
and Co., Clydebank, presided over the gathering, and proposed 
the toast of ‘‘Our Guest,” at the same time asking Mr. Mollison 
to accept from the various interests represented in that gathering 
an album which would ultimately contain the signatures of all 
concerned, and also of a purse of sovereigns, as souvenirs of his 
long and honourable connection with the shi vowning, shipbuilding, 
engineering and allied industries of the West of Scotland. 

Mr. Mollison, in replying, gave some interesting reminiscences of 
engineering progress generally during his thirty-five years’ service in 
the Clyde district. It wasin 1838, he said, that an application was 
received by the Committee of Lloyd's for an engineer surveyorship, 
but it was not until 1874 that anappointment was made. Inthe latter 
year the Committee appointed three engineer surveyors—one for 
London, one for Liverpool, and one for the Clyde. In June, 1874, 
he commenced his duties in London, and three months later he 
was instructed to proceed to the Clyde, and there begin the 
survey of machinery and boilers, which had not hitherto rezeived 
their attention. Steamships were then beginning to take a much 
larger share in the carrying trade of the world, and for a good many 
years the question of registered horse-power was a vexed one, until 
a rule was introduced by Lloyd’s Register, which, although 
giving only a nominal power, applied equally to all recipro- 
cating engines, according to size and pressure. In the early 
seventies there was a desire in the minds of many engineers for 
higher steam pressures, and consequently greater economy in fuel. 
In 1876 they had reached 70)b., and in some cases 721b., per 
square inch, and to get advantage of the higher pressure various 
kinds of water-tube boilers were tried—without much success. 
However, early in 1877, when Siemens-Martin steel was 
introduced, its advantages were at once seen, not only as a means 
of attaining higher boiler pressures, but also for obtaining a 
considerable reduction in the weight of material used, with 
corresponding strength. The first of this material, manufactured 
in Scotland, was made by the Steel Company of Scotland at its 
Newton Works, for a small boiler built at Paisley. He tested 
specimens on April 16th, 1877, and a month later a series of tests 
— tensile, bending, and welding—were made for the information 
of Lloyd’s Committee. About this time Messrs. John Elder and 
Co., with the concurrence of the owners, decided to use the new 
material for two paddle steamers, the Brighton and the Victoria, 
and a little later it was arranged to make the boilers of the same 
material. Dr. Alesander Kirk, who was still engaged with that 
firm, had pronounced in its favour, and he was soon followed by 
Mr. William Denny, and Mr. Walter Brock, at Dumbarton, and 
others. The Admiralty had for some time before been experi- 
menting with a view to its adoption in naval construction, but the 
skill, perseverance, and enterprise of such men as he had men- 
tioned were required to secure for it the confidence of the country 








at large. About a year later Messrs. Beardmore and Messrs. D. 
Colville and Sons converted their works to suit the manufacture 
of the new material, and as the demand increased other works 
came into existence. Now there were about fifteen establishments 
in the neighbourhood of Glasgow, and in the year ending with 
June last 611,000 tons of ship and boiler steel were tested by 
Lloyd’s surveyors at home and abroad. 








Hypro-ELECTRIC STATION.—-An important electric-power station 
is at present under construction for the Spanish Hydro-electric 
Company by the Siemens Schuckert Works, at Molmar, on the 
Jucar River, about 50 miles south-east of Valencia. The head 
created will be utilised by five twin Francis turbines of 7200 horse- 
power each, by I. M. Veith, of He denheim, driving alternators of 
5600 kilowatts, three of these being erected as a first instalment. 
The turbines will run at 428 revolutions per minute, under a head 
of 216ft., the fourteen pole alternators producing current at 
6600 volts, which will be raised by 6750-kilowatt transformers to 
66,000 volts for long-distance transmission. The transformers will 
be cooled by oil circulated by pumps through pipes immersed in a 
tank through which a current of water flows continuously. The 
high-tension current will be distributed by a radiating system of 
conductors in several different directions, namely, north-west to 
Madrid, 150 miles; south to Cartagena, 100 miles ; north-east to 
Valencia, 50 miles; and east to Alcoy, 50 miles. The line to 
Madrid has two three-stranded conductors of 50 square milli- 





metres each in section, and contains 640 tons of copper, 
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RAILWAY MATTERS. 


Tue sum of £2,080,752, the value of railway plant and 
materials imported by China in 1907, gives some indication of the 
growth of railway enterprise in the country, but much of the 
plant and material is manufactured at Chinese railway and other 
workshops. ‘There was a drop of nearly 10,000 tons of rails in the 
imports of 1907, as compared with 1906. This does not mean 
that fewer rails are being laid, but that rails are being turned out 
and supplied by the Hanyang Ironworks at Hankow. 


On Monday last Lord Claud Hamilton announced 
that the general managers could not at present advise the electri- 
fication of the East London Railway, but he trusted that if the 
experience of the Brighton Company with regard to the experi- 
ments on its South London section were satisfactory matters 
might assume another shape. Unfortunately, they had no reason 
at present to think that it was certain to be satisfactory, because 
the contract had taken much longer to complete than was antici- 
pated, and it was rumoured that the estimates had been greatly 
exceeded, 


A new departure in West African colonial railway 
policy was mede on the 7th inst., when the Governor turned the 
first sod of the Accra-Akwapim line, which is being constructed. 
The ceremony was largely attended by Europeans, chiefs, and 
natives, Mr. Saltér, on behalf of the contractors, presented to 
the Governor a silver spade and barrow. ‘The Governor, in the 
course of a speech, said, although the present section was only 40 
miles in length, he hoped it would eventually be carried through 
the cocoa-growing country, traverse Akim, and thence join the 
Coomassie line. 


AccorpinG to an American contemporary salt water 
for killing weeds has been extensively used during the past season 
on the Oregon Short Line Railway, and very satisfactory results 
have been reported. Water for the purpose is taken directly 
from Great Salt Lake, which is approximately 22 per cent. salt, 
and is merely pumped into tank cars and hauled over the line. In 
June, 1908, the cost of sprinkling 304 miles of track on the Utah 
division of the system is reported to have been about 10s. per mile, 
about 2660 gallons being used in the first sprinkling and 1860 
gallons in the second. 


ARRANGEMENTS are being made between the Cambrian 
Railway, the headquarters of which are at Oswestry, and the 
Great Western Railway, with a view to minimising the 
expenditure arising from excessive competition and separate 
working. It is suggested that the station arrangements should be 
made a joint affair, the Great Western Co. abolishing its separate 
goods station, Under the agreement all the work will be con- 
centrated at the Cambrian station, which will become joint 
property, while the arrangements will provide for a considerable 
amount of the goods traffic from all parts of the country being 
divided, 


ALREADY good progress has been made with the new 
tube between Enston and Watford, which is being constructed by 
the London and North-Western Railway Company. The sites 
suggested for new stations are at Kenton, East-lane, Stonebridge, 
and Acton-lane, all of which, except the last, will have goods 
yards, As the portions of the new line are finished they will be 
opened at first for goods, and later for passengers. In preparation 
for the new railway, Watford Junction Station will be partially 
reconstructed, the Rickmansworth branch will be widened, and a 
new spur line, to be known as the Croxley Green branch, which 
will leave the Rickmansworth line near High-street, Watford, and 
terminate at a station near the main Watford to Rickmansworth 
road, will be made. 


Coxe for locomotive fuel is being tried by the Illinois 
Central Railway in an endeavour to eliminate smoke at its Chicago 
terminus. The test has been in progress on two switch engines 
for several weeks, with results which the city smoke inspection 
department considers indicate that the use of coke will be success- 
ful. The trial has been conducted for such a brief period that no 
general conclusion as to the relative cost of the coke as fuel can be 
drawn. Since the railway officials are convinced that it is impractic- 
able to burn oil in the locomotives in this terminal, the favourable 
outcome of the experiments with coke will probably lead to the 
adoption of that fuel for all of these locomotives during the 
investigation of the scheme for the proposed electrification of the 
company’s Chicago property. 


Ir is understood that the main girders of the Jubilee 
sridge at Hooghly are not up to the present standards of loads 
for a double track of line. The East Indian Railway have, there- 
fore, under consideration a proposal to convert the bridge into a 
single track by bringing both tracks together into the middle. 
With this alteration the existing girders will be strong enough to 
carry the heavy traffic with safety. The Jubilee Bridge between 
Hooghly Station, on the East Indian Railway, and Naihati 
Station, on the Eastern Bengal Railway, was constructed by Sir 
Bradford Leslie, K.C.1.E., and was opened for publ'c traffic on the 
1th March, 1887. The bridge proper consists of two main spans 
of 523.67ft. girders in the clear, and one span of 106.50ft. girders, 
which were erected for a double track which is carried above, 
with a roadway below. There are twenty-nine 10.83ft. approach 
viaducts at the Naihati end, and thirty-five similar ones at the 
Hooghly end, besides seventy-four viaducts 29 17ft., one 25.83ft., 
one 43ft, and one 48ft. The depth of foundations below low 
water is 98.50ft., and the height from low water to under side of 
girders 55ft. The total weight of the girders is 5460 tons, and 
their cost was Rs, 21,78,852 ; while the cost of the work to girder 
level was Rs. 10,71,653, and Rs. 1,21,184 for protective works, 
making the total cost Rs. 33,71,689. The Naihati approach via- 
ducts cost only Rs. 64,611, and the Hooghly viaducts a sum of 
Rs, 4,80,263 ; they are brick arches. 


Non-stop trains on the District Railway appear to be 
immensely popular, On the main line proper—Mansion House to 
Sloane Square—all trains call at all stations, but the provision of 
four lines at South Kensington permits a train that has been 
following an Inner Circle train to run on to another line, through 
the station without stopping, and thus on to its first stopping place. 
As duplicate lines are also found at Earl’s Court and Hammer- 
smith, advantage is taken of the fact by allowing the non-stop 
train to overtake an all-stations train at each of these points. These 
trains are shown on the platform train indicators, but opposite 
special spaces that have been allotted, marked, ‘‘ Non-stop train to 
Richmond,” Wimbledon, or Ealing, as the case may be, thus clearly 
distinguishing them from the ordinary all-stations trains to those 
places. Some of the evening trains to Hounslow serve to show 
what is rendered possible by electric traction and automatic signal- 
ling. An instance will suffice :—A train leaves St. Mary’s, White- 
chapel, at 5.6 p.m., and calling at all stations arrives at Earl’s 
Court, leaving there at 5.35 on its way to Mill Hill Park, its nest 
stop. Here the train is divided ; the first part leaves at 5.48 for 
Hounslow, and the second at 5.50 for South Harrow. This is 
smart work, and would be impossible with steam-hauled trains, as 
much time would be lost in backing another engine down and 
coupling up. From the time that the train stops at the platform 
to the departure of the first portion seldom more than a minute 
elapses, and es the motor man for the second portion has already 
taken his place, all that is required is for the signal to show “‘line 
clear,” and this results as soon as the tail-light of the first portion 
has vanished round the corner under the bridge, and the train has 
cleared the section, 





NOTES AND MEMORANDA. 


Some extensive experiments to show the effect of 
rolling on the magnetic properties of steel were recently carried 
out in the German Reichsanstalt, and the results were of decided 
interest. It was found that the steel was more efficiently magnetic 
at right angles to the direction of rolling than parallel to it, 
and the differences were uniformly quite marked. In connection 
with sheet steel the investigation also brought out the fact that 
when annealed it underwent considerable change in a period of 
six months, losing a considerable portion of its magnetic capacity. 





A TELEPHONE line neither overhead nor underground 
might form the subject of a conundrum, yet the line to Regina 
Margherita Meteorological Observatory on Mount Rosa—the 
highest telephone line in Europe, being at an altitude of 14,598ft. 
—answers to this description. ‘‘It was found impossible to run it 
on poles, owing to high winds and bad storms which prevail at 
these altitudes. It was also thought to be impracticable to lay an 
insulated cable, as it would gradually sink into the ice, and would 
make repairs impossible. The final solution of the problem was to 
lay « bare wire across the glaciers, and depend upon the insulating 
qualities of the snow and ice.” 


Tue production of coal gas in the United States in 
1907, as reported to the Geological Survey, was 58,096,478,402 
cubie feet. Reports were received from 513 companies operating 
coal gas works and by-product coke works. The net product sold 
was 54,696,797,893 cubic feet, the remainder being lost through 
leakage, fire, &c. The average value was 2s, 9d. per 1000 cubic 
feet These figures show, compared with those of 1905, an in- 
crease of 14,242,582,761 cubic feet in the quantity of gas sold 
and a decrease of 15.4 cents per thousand cubic feet in the price. 
Pennsylvania in 1907 superseded New York as the greatest pro- 
ducer and consumer of coal gas. 


AccorpinG to preliminary figures issued by the 
Geological Survey of America, the production of lead in that 
country last year was approximately 391,000 tons of 2000Ib., a 
decrease of about 6 per cent., as compared with 1907, when the 
production was 414,189 tons. In 1906 it was 404,699 tons. These 
figures are exclusive of an estimated output of 12,000 tons of 
antimonial lead in 1908 and 9910 tons in 1907. Desilverised lead 
in 1808 contributed 287,500 tons, as compared with the total pro- 
duction of 314,241 tons in 1907. Soft lead production increased ia 
1908, being 103,500 tons, compared with 99,948 tons in 1907. The 
importation of lead in ores and base bullion increased 50 per cent., 
amounting to 105,000 tons, compared with 70,538 tons in 1907. 


A RussIan engineer recommends a method of prevent- 
ing scale in boilers, which consists in adding a small quantity of 
linseed to the boiler water. The apparatus consists of a copper 
tank divided into two parts by a fine-meshed horizontal sieve. In 
the upper part is put a quantity of linseed, and this part is con- 
nected with the hot-water supply. The resultant decoction filters 
threugh the close-meshed doub'e copper sieve to the lower part, 
whence it is fed to the boiler through the injector. The slimy 
substance of the solution is said to attack every particle of the 
forming scale, which does not adhere to the walls of the boilers, 
and is readily ejected when the boiler is blown out. The necessary 
quantity of linseed is about half a pound for every 100 horse- 
power, 

THE eflect of superheated steam on cast iron pipe fit- 
tings states an American contemporary, was shown in a 20in. tee 
recently removed from a main steam line in the Pratt-street 
power plant of the United Railways and Electric Company, 
Baltimore, Md. The main had been in service for three years, 
carrying steam at 160]b. pressure with a superheat of about 500 
deg. Fah. above saturation. The fitting was found to have grown 
nearly }:n. in length and was fully lin. larger in diameter than 
when it was put in. The inner surfaces were covered with a 
hard reddish oxide in which no cracks were visible, but the 
outer surfaces were covered with fine hair cracks, some of which 
had in places opened up to about jin. Steam had begun to 
leak through these larger cracks, causing the removal of the tee. 


ACETYLENE lamps, according to a contemporary, con- 
sume about one-fifth as much oxygen as candles do when giving 
the same amount of light. On that account when it is necessary 
to work in badly ventilated stopes or headings, acetylene lamps 
should be used, not only because they consume less oxygen, but 
also because they give a bright light in air in which it is difficult 
to make a candle burn. Acetylene lamps are now made small 
enough to be wornon a miner's hat. While the lamps require 
some attention in order to keep the water feeding properly to the 
carbide, the miners soon learn how to care for them. The lamps 
then give little trouble. It is said that it costs about two-thirds 
as much for light when acetylene lamps are used as when 
candles are employed. The cost of the carbide required to last a 
10-hour shift is about 1d. 


Many kinds of cheap woods, which ordinarily would 
soon decay if set in the ground, can be made to last for twenty 
years by a simple treatment with creosote. Most of the so-called 
‘*inferior ” woods are well adapted to the treatment, and this is 
especially true of cottonwood, aspen, willow, sycamore, low-grade 
pines, and some of the gums. When properly treated, these woods 
outlast untreated cedar and oak, which are becoming too scarce 
and too much in demand for other uses to allow of their meeting 
the demand for posts, &c. Impregnation with creosote has been 
greatly cheapened by the introduction of the ‘“‘open tank.” A 
tank with a bottom 12 square feet in area will suffice for treating 
forty or fifty 6in. posts a day, or double this number when two 
runs per day can be made. Properly treated, it should give 
service for at least twenty years. Experiments of the United 
States Forest Service show that with preservative treatment the 
durability of lodgepole pine in Idaho is increased sixteen years. 
The cost of creosote is relatively high there, yet by treating posts 
there is a considerable saving. More important than the saving, 
however, is the fact that through preservative treatment other 
woods are fitted to take the place of cedar, of which the supply is 
rapidly becoming exhausted. 


At a recent meeting of the Engineering and Scientific 
Association of Ireland the president, Dr. W. E. Lilly, delivered 
an address on ‘‘ The Effect of Strain on the Strength of Ductile 
Materials,” and dealt principally with the research work that 
has receatly been carried out in the engineering laboratory of 
Trinity College, Dublin. The object of the research has been 
to determine the effect of strain on the yield point, breaking 
strength, elongation and ultimate strength of ductile materials. 
The experiments which had been carried out on Bessemer steel, 
mild steel, wrought iron and copper, were explained, together 
with the different tests that had been applied to these mate- 
rials. Owing to the small size of the testing machine at the 
author’s disposal, the range of experiments had of necessity to be 
limited. Some results of interest had, however, been obtained 
which would probably in the future have an important bearing 
on the drawing up of specifications and tests to be applied to such 
materials in practice. A new method of carrying out tests in 
compression was described, and its advantage over previous 
methods discussed. Diagrams were then referred to, giving 
results of the tests, and after explaining them Dr. Lilly said that 
so far as the investigation had gone, it led to the conclusion that 
any kind of strain raised the yield point and breaking strength, 
and decreased the elongation for any kind of stress, but that 
the ultimate strength of the material was little affected by strain. 
For carrying out tests in practice he recommended -that two 
samples be tested, one which was annealed and the other tested 
in the condition in which it was to be used, 





MISCELLANEA. 


THE new small cruiser Mainz, which was launched at 
Stettin on Saturday, is so far remarkable as being the first war- 
ship to be fitted with turbines of both German design and con- 
struction. The system adopted is that of the Allgemeine 
Electrizitiits Gesellschaft. 


A pEsPATCH has been received at the Foreign-office 
from the British Embassy at Tokio on the subject of the 
forthcoming Japanese Budget, from which it appears that the 
Government intend to assign a sum of about 10,780,000 yen 
(£1,100 000) to be applied to such productive undertakings as the 
steel foundry, river and harbour improvements and telephones. 
As regards railways, the estimates for which are not included in 
the general budget, an expenditure of 29,180,000 yen (£2,979,000) 
is contemplated. 


Tue Austrian military authorities have decided to 
employ automobiles for drawing balloon trains. A beginning is 
being made with field balloons, the transportation of which has 
hitherto been a slow and cumbersome business. Each train con- 
sisted of six heavy wagons carrying steel compressed gasholders, 
two supply wagons and three wagons for the balloon, ropes and 
equipment, which together required sixty horses to draw them. 
Such a train had to be divided between two columns, and was 
also very unwieldy in the field, frequently interfering with rapid 
tactical movements. With the introduction of automobiles special 
gas wagons will be constructed, an@ the whole balloon train will 
be rendered lighter and much more mobile, greatly increasing 
the efficiency of the army ballooning department. 


On Friday last an interesting presentation took place 
at the Board of Trade offices, 54, Victoria-street, S.W., when Mr. 
Peter Samson, I.S 0., who is retiring from the position of Engi- 
neer Surveyor-in-Chief to the Board of Trade, which position he 
has held for the last thirteen years, was presented by his col- 
leagues at the Consultative Department with a handsome silver 
bowl, suitably inscribed, asa token of their personal respect and 
esteem. The hope was expressed that he might be spared for 
many years in health and strength to enjoy the peace and ease 
of retirement which he had so well earned by thirty-six years 
of strenuous work in the Board’s service. Mr. Samson’s retire- 
ment takes place from the 24th instant, and he will be succeeded 
by Mr. A. Boyle, the present Chief Examiner of Engineers to the 
Board of Trade. 


Aw influential meeting of shipowners was held at 
Newcastle last Monday afternoon to consider the proposed forma- 
tion of an international union, principally with a view to regulat- 
ing the supply of tonnage to the demand in times of exceptional 
depression. This is to be done by the members of the union 
agreeing to lay up their tonnage for two consecutive periods of 
thirty days within the twelve months, utilising the time to execute 
repairs and for re-classification. The committee pointed out that 
this and other proposals were to be operative only during a crisis 
like the present. The meeting agreed to adopt the principle of 
the proposed union, the scheme to be laid before the Baltic Con- 
ference, which takes place during the week-end at Copenhagen. 
Messages of support were received from all parts of the United 
Kingdom and from the Continent and Japan, where the scheme 
has been received with enthusiasm. 


Tue borough surveyor recently presented his report 
to the Bermondsey Council upon the explosion which occurred in 
Grange-road on Decemher 30th. He concludes that the explo- 
sions were caused by a 5in. gas pipe rider having been broken, 
this being due to the supporting ground being washed away by 
water escaping from a fractured water main, which was, damaged 
by having been built in the brickwork of a manhole. He is also 
of opinion that the roadway is not safe, and must be taken up 
and reconstructed. Owing to the dangerous condition of the 
road, he does not feel justified ia allowing vehicular traffic to go 
along it. The drain connections to the houses should, he con- 
siders, be immediately seen to. The County Council has been 
asked to have a disused sewer which exists under the road either 
removed ormade safe, It was into this sewer, which was cracked, 
that the gas escaped, and there, it. is believed, the explosions 
occurred. 


Fretp telephones, which have for some time been used 
by the artillery, are now to be attached to every infantry corps in 
the Austrian Army. Their employment has become a necessity 
under the conditions of modern warfare where orderlies would 
almost certainly be shot down and signalling is slow and sometimes 
impossible. The telephone offers great advantages, it can be used 
over long distances and the operators require no technical train- 
ing. It is proposed to take the signalling corps for telephone 
work, four men being attached to every sub-division. They will 
carry a very light equipment of microphones in cases and specially 
light wire. Telephones wi'l keep each division in constant com- 
munication with the others and also with headquarters during 
fighting as well as through the night. The authorities believe 
that the handling of troops will thereby be greatly facilitated. 
Telephones have proved far superior to the field telegraph which 
requires skilled operators as well for the writing as the deciphering 
of messages. 

Berore the Surveyors’ Institution last Monday Colonel 
Sir Duncan Alexander Johnston, K.C.M.G., read a paper on the 
ordnance survey of these islands. Colonel Johnston was till 
recently director-general of the Survey, and his account was of 
deep interest. The work has been in progress since 1784, and now 
no other country has a general survey on so large a scale as ours ; 
and it is being continually revised. The face of the country is 
constantly altering from artificial and natural causes. New roads 
and buildings are made, enclosures are sub-divided or altered, new 
railways are constructed, the coast line and rivers alter, and in 
time the maps cease to represent the country as it exists. The 
Treasury therefore sanctioned in 1884 a revision of the 1 in 2500 
scale maps every twenty years, but this revision could not be com- 
menced till 1894. In Great Britain the original survey was 
completed towards the end of the last century, and the work of 
the Ordnance Survey is now that of periodical revision of the 
maps. The extent of the undertaking may be judged from the 
fact that the Ordnance Survey publishes between 90,000 and 
100,000 different maps. 


On Monday last a speech was delivered by Sir William 
Ramsay at the Mansion House in connection with the British 
Science Guild, in which he dealt with the future of the coal supply 
of England. Sir William stated that the report of the Royal Com- 
mission showed that the coal supply would not last more than from 
500 to 800 years. Within 200 years the high prices of coal would 
render the conditions of living very difficult. ‘‘There are only 
two other possible alternatives,” he said ; ‘‘one is to obtain a 
supply of heat in the torm of steam by drilling a hole in the earth’s 
crust at least 10 miles deep. Such a project has been considered 
from a practical point of view by the Hon. Mr. Parsons, and his 
verdict is that the execution of the project would cost £5,000,000, 
and could not be accomplished in under eighty years. The only 
other source of energy, which is conceivably at the disposal of the 
human race, would rest upon some discovery of a means of extract- 
ing energy from the ether. I can only say that, in the view of 
the best scientitic opinion, the possibility of such a discovery is in 
the highest degree remote.” Sir William urged that the present 
generation should exercise thought for the generations to come 
by conserving the stores of coal existing in England ; otherwise, 
in 200 years he foresaw a general emigration from England to 
other countries, and the decay of the industries dependent upon 
coal for their energy. Such people as remained would be com- 
pelled to revert to agriculture to obtain the means to live. 
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INQUIRIES. 


STRAIGHTNESS OF MAIN LINE RAILWAYS. 

Str,—I should feel obliged if any of your readers can inform me whether 
I am correct in assuming (1) that the Great Northern Railway is the 
straightest main line in England; (2) that the Great Western Railway 
ranks next to the former in that respect ; (3) it has been stated that Brunel 
laid his rails to a certain curve, and avoided an absolutely straight line, 
with a certain object in view. Is there any foundation for the assertion ? 
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The Local Government Board and Reinfcreed 
Concrete. 


THE restraining influence of the Local Govern- 
ment Board upon the actions of local authorities 
is a necessary and salutary check which few would 
wish to see lessened and many would like to see 
extended in certain directions. It may be readily 
granted that the actions of the Board in reference 
to public works are generally of a wise and reason- 
able character, but there is one important matter io 
which the policy of the Board during the past few 
years has been, and still is, characterised by ultra- 
conservatism and lack of appreciation of modern 
conditions and the progress of engineering science. 
We refer to the policy of the Local Government 
Board in connection with reinforced concrete struc- 
tures. Certain sections of the technical Press have 
been loud in their denunciations of the Board in 
reference to the antagonistic attitude taken up by 


104 | that Department on the advice of its professional 


oflicers, but we have hitherto refrained from com- 
ment in the matter, believing that caution on the 
| part of a government Department in reference to a 
comparatively new method of construction is not 
altogether to be deprecated, and in the hore that 
the growing importance of reinforced concrete, and 
additional proof of its suitability for many purposes, 
might induce the Board to take a more liberal view 
of its responsibilities. 

Unfortunately, however, the Local Government 
' Board shows no signs of having reconsidered its 
| position. Municipalities and other local authorities, 
desiring to raise funds by means of loans where- 
with to carry out public works, must either 
secure the necessary powers by means of Private 
Bill legislation, or obtain the sanction of the Local 
Government Board both as regards the terms of 
the loan and its purpose. In the large majority of 
cases the latter procedure is adopted, and Parlia- 
ment is only resorted to in the case of schemes of 
considerable magnitude, involving such matters 








as compulsory acquisition of land. We men- 
tion Private Bill legislation in this connec- 


tion for the purpose of calling attention to the 





fact that the periods allowed for repayment 
of loans by Parliament are almost invariably much 
longer than can be obtained from the Local 
Government Board, not only in respect of rein- 
forced concrete work but for other forms of con- 


struction. We have before us lists of the loans 
sanctioned by the Local Government Board in 
respect of sea defence works, &c., and of leans 
authorised by local Acts for similar purposes. 


Taking the ten years 1898-1907, the average of the 
periods for repayment sanctioned by the Board is 
under 174 years, while the average period obtained 
by Act of Parliament is over 50 years. Admittedly 
the first category includes a smaller proportion of 
works of yermanent character than does the 
second, but the contrast is sufficiently striking, even 
after all allowance is made for difference in circum- 
stances. The large majority of the loans sanc- 
tioned by the Local Government Board contained 
in the list before us are in respect of gruynes, 
which are about the least permanent structures, 
as a class, which local authorities ordinarily spend 
their money upon. Yet the Local Government 
Board refuses to sanction longer periods than fifteen 
years for the repayment of loans for reinforced 
concrete construction in any situation or for any 
purpose, while habitually granting periods of thirty 
years for stone, brick, and plain concrete structures. 
In fact, the Board appears to regard reinforced con- 
crete work generally as having a probable life only 
equal to that of timber erections on unstable fore- 
shores exposed to all the risks of sea and weather. 
Not only is this policy in some cases an incentive 
to local authorities to seek Parliamentary powers at 
considerable cost in preference to making applica- 
tion to the Local Government Board, but it 
effectually prevents many authorities from making 
use of reinforced concrete construction when other- 
wise they would do so, the desire to spread the 
repayment of loans over a larger number of years 
overpowering other considerations. 

Numerous cases have been brought to our notice 
where reinforced concrete pipe sewers and similar 
structures have been sanctioned on the fifteen-year 
basis, while other portions of the same work, such 
as brick buildings and plain concrete erections, have 
been given thirty years. Such a case occurred at 
Norwich recently, where reinforced concrete pipe 
sewers were allowed fifteen years only, although in 
that city there are similar sewers constructed in 
1892-3 which are stated by the city engineer to be 
in perfect condition to-day. In another case, a 
municipality, finding that the reinforced concrete 
work they proposed to construct in connection with 
a main sewerage scheme would have to be paid for in 
fifteen years, caused the design to be amended, and 
substituted plain concrete, for which the Board 
granted the extended period, although the work as 
first designed was undoubtedly of at least as sub- 
stantial a character and as durable as that executed. 


Failures of reinforced concrete work have 
occurred in the past, due to faulty design or defec- 
tive workmanship, and under such conditions there 
is no doubt they will recur in the future. Such 
failures, we might observe, are, in the majority of 
cases, more likely to take place before the structure 
is fifteen years old than between the fifteenth and 
thirtieth year of its age; but it is now generally 
admitted that, given fair workmanship and a satis- 
factory design, reinforced concrete, applied to pur- 
poses for which it is suitable, is a perfectly satis- 
factory and durable medium of construction. The 
engineering staff of the Local Government Board is, 
or if it is not it should be, fully competent to 
discriminate between a good and a bad design in 
reinforced concrete, and as regards the quality of 
the workmanship and materials, there ought to be 
no insuperable difficulty in the way of the Board 
granting extended periods for repayment. We 
believe that one of the reasons which have induced 
the Board to refuse longer periods is the fear that 
such work may not be constructed with sufficient 
care and attention to ensure long life. At present 
the general practice cf the Board is to sancticn a 
loan after a local inquiry has been held by an 
engineering inspector of. the Board and a careful 
scrutiny of the plans. A subsequent inspection of 
the works in respect of which the loan was sanc- 
tioned ‘is seldom if ever made, and herein lies a great 
weakness in the system of control exercised by the 
Board. It frequently happens that the Board 
requires amendments to be made in the plans sub- 
mitted before the loan is sanctioned, such alterations 
being demanded on the advice of the professional 
staff as necessary to make the design satisfactory. 
But there is, so far as we are aware, no machinery 
by which the Board satisfies itself that the amend- 
ments have been carried into effect, or even that 
any scheme for which sanction has been obtained 
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has been carried out generally in accordance with 
the approved plans. 

In the case of reinforced concrete it would be 
perfectly feasible for the Board to sanction an 
extended period for repayment, to be contingent 
upon the satisfactory execution of the work. Thus 
a local authority desiring to construct a work in 
reinforced concrete in accordance with a design 
approved by the Board might he informed that 
“the Board will sanction a loan to be repaid in 
fifteen years; but if, on completion of the work, one 
of their engineering inspectors reports, after examina- 
tion and testing of the structure, that it has been 
built in a satisfactory manner and of sound 
materials, the period for repayment will be extended 
to thirty years.” This procedure would satisfy 
local authorities, presumably allay the misgivings 
of the Board, and, in addition, considerably reduce 
the possibility of faulty and careless construc- 
tion and the use of unsuitable materials. 

It may be said that the duty of inspection would 
necessitate an increase in the engineering staff of 
the Board; but we venture to think that the advan- 
tages to be obtained by after inspection are well 
worth the extra cost, which, as a matter of fact, 
would be charged to the local authority concerned. 

Reinforced concrete has been and is still used to 
a large extent by nearly all the great spending depart- 
ments of the Government, including the War- 
office, Admiralty, and Office of Works. A number 
of large and important Post-office buildings have 
been constructed by the last-named Department in 
reinforced concrete, and there is no indication of the 
practice decreasing. Among such buildings already 
executed or authorised by the Chief Commissioner of 
Works are the General Post-office extension, Man- 
chester Sorting-office, new South-Western District- 
office, London, and the Central Telegraph Stores, 
Birmingham. It has been used to « considerable 
extent at Woolwich, Portsmouth, and elsewhere 
by the War-office, and a number of jetties and 
other works have been successfully constructed in 
reinforced concrete by the Admiralty. The plans 
for the new Rossyth base include reinforced con- 
crete work to the value of about £20,000. Not 
only the principal Government Departments but 
many large railway companies and public authori- 
ties outside the jurisdiction of the Local Government 
Board are now making extensive use of reinforced 
concrete as a constructive material. If Government 
Departments, which cannot, even by the greatest 
stretch of the imagination, be accused of seeking 
economical forms of construction at the expense of 
durability and efficiency, consider combinations of 
concrete and steel suitable for permanent works, it 
is incomprehensible that the Local Government 
Board should find it necessary to handicap a grow- 
ing industry by restrictions which one is forced to 
regard as indefensible. 


Compound Locomotives. 


THE relative economical efficiency of the com- 
pound and simple locomotive is a subject of never- 
ending interest to a great many engineers at home 
and abroad. Probably nothing more complex in 
mechanical engineering has ever been discussed. 
The controversy has gone on for a generation and 
more, and is no nearer settlement than it has ever 
been. Leaving for the moment continental and 
American practice on one side, let us take events in 
England. As we showed in our impression for 
January 1st, Mr. Deeley has nothing but good to say 
of his compound locomotives working Midland 
passenger traffic. The economy effected is so great 
as compared with his simple engines that he is 
adding to the considerable number of compound 
locomotives which he has at work. On the other 
hand, Mr. Ivatt on the Great Northern, after a most 
exhaustive and impartial set of tests carried out in 
1907 with three engines, one compound, one simple, 
and one which can be worked either compound or 
simple, has come to the conclusion that there is 
nothing to be gained by compounding. The work- 
ing cost works out per ton-mile for the four-cylinder 
compound 0.0092d.; for the four-cylinder “ com- 
bined,” 0.0085d.; and in the two-cylinder simple, 
0.0085d. We take the practice of these two engi- 
neers as representative. Both are impartial, both 
are experienced. What either has to learn about 
the conduct of heavy traffic is not worth knowing. 
Yet the results at which they have arrived conflict. 
Turn where we may the same fact stares us in the 
face. The locomotive seems to be all things to all 
men. At home and abroad the story is the same. 

To the dispassionate outsider it appears certain 
that there must be some explanation of this incon- 
gruity of results. Two suggest themselves at once. 
The first is that there is no established standard of 





comparison ; the second is that the railway loco- 
motive is a machine peculiarly sensitive to working 
conditions. Concerning the first point, we find the 
comparison runs something like this:—Compound 
and simple engines are used to draw trains on a 
given line. The compound does the work with 
less coal than the simple engine, therefore it is 
more economical. One of these compounds is now 
transferred to another line and run in competition 
with simple engines, and it is beaten. In this case 
it is obvious that the simple engine on the first line 
is not so economical as the simple engine on the 
second line. From this it might be argued that 
the simple engines on the first line could with 
advantage be replaced by simple engines from the 
second line. Unfortunately this does not follow at 
all. The conditions of working, the speeds, the 
gradients, the characteristics of the fuel, the length 
of each run, have all to be taken into considera- 
tion before any definite conclusion is justified. 
We must take into account the performance of the 
boiler as well as that of the engine. If we have 
one boiler making 7 lb. of steam per pound of coal 
while another makes 9 lb., it is clear that the latter 
possesses a great economical advantage over the 
other. Nor will it do to say that the boilers are 
identical in construction, and must be so in per- 
formance; this is to reckon without the blast pipe. 
A small addition to the size of a grate may have 
most important results. An engine which steams 
badly can never be economical. It may be argued 
that a standard of comparison should be established. 
It passes the wit of man, we think, to establish one. 
We may, for example, suggest coal per ton-mile. 
But this is useless unless the coal is standardised, 
and also the ton-mile. Then how are we to 
standardise weather, or the condition of the per- 
manent way and the rolling stock? It comes to 
this in the end—that the only satisfactory test must 
be purely local. The chief mechanical engineer of 
any given railway must satisfy himself that the 
simple or the compound engine, as the case may be, 
best complies with the working conditions of his 
traffic. Controversialists, however, will not rest 
content with this. On the one hand, it will be con- 
tended that Mr. Ivatt ought to follow Mr. Deeley’s 
example; or, on the other, that Mr. Ivatt is the 
wiser man of the two in sticking to the simple 
engine. 

The second factor is, as we have said, the 
extreme sensitiveness of the locomotive to the con- 
ditions under which it works; while these condi- 
tions present an endless variety of circumstance 
and influence. The marine engineer knows nothing 
of all this. The compound or triple-expansion 
engines in any ship outside the Navy work always 
at the same speed, at the same pressure, and 
usually for long periods at a time. The reasons 
why compounding is of use are understood ; prac- 
tice has become uniform, and results may be fore- 
told with a fair approximation to the truth. But 
with the locomotive the conditions are entirely 
different. It may be shown that there is one 
speed, boiler pressure, and ratio of expansion that 
will give better results than any others. The 
condition of traffic that best lend themselves to 
these factors are those that will make an engine 
appear in the best light. Take, for example, 
revolutions per minute. There is reason to 
believe that for boiler pressures of 150 1b. to 
175 lb., and 18in. by 26in. cylinders, a speed of 
200 revolutions per minute will be the best. 
Here the influence of diameter of driving 
wheels comes into play. But diameter must 
bear some definite relation to the average 
speed at which the traffic is worked. The faster 
the train the bigger the wheel. Here, again, we 
find another factor which must be considered when 
we draw comparisons between the compound and 
the simple engine. A simple engine with 5ft. 6in. 
drivers may give better results than a compound 
with 6ft. 6in. drivers, or vice versd. Practice has 
proved beyond dispute that even so small a difference 
as 3in. in the diameter of the driving wheels of two 
engines, in other respects alike, may make a great 
difference in the service and utility of each. 

There are yet other factors to be taken into con- 
sideration. If we ask a locomotive engine driver 
what is the most meritorious characteristic of his 
engine, he will ten to one tell you that it is the high 
safety valve load. Practical experience tells him 
that even a drop of 5 lb. may prevent him from 
keeping time. Mr. Deeley is using 220 lb. pressure. 
Now the higher the pressure the less—other 
things being equal—the consumption of steam. 
But 220 lb. cannot be put in, say, a 19in. cylinder. 
The stress on the piston-rod and crank axle would 
be nearly£28 tons. The way out of the difficulty 
lies in subdividing the cylinder capacity. Thus we 





1 
get the four-cylinder simple engine, or the four or 


three-cylinder compound. When Mr. Deeley elected 
to use 220 lb. boiler pressure, he had to choose 
between compounding and augmenting the number 
of simple cylinders. For the sake of experiment he 
has used the compound system, and the result is 
satisfactory; yet it must not be forgotten that the 
advantage is due more to the proportions of the 
engine in all probability than it is to compounding. 
There is an enormous grate, 9ft. long, with probably 
27ft. of surface. The result is that the engines steam 
very freely, and no doubt the evaporative efficiency 
of the boiler is high. The engines need never he 
hustled or jockeyed. Economy in the furnace can 
be studied and practised. It is not fair to compare 
an engine with such magnificent boiler power with 
a simple locomotive which is barely able to make 
enough steam with the most skilful firing. Finally, 
we have the question of terminal cylinder pressure. 
That is a matter of cylinder capacity, speed, load, 
and valve gear. With the Stephenson link motion 
and normal drivers it has been proved beyond all 
doubt that there is a strictly limited diameter of 
cylinder if time is to be kept ; but cylinder diameter 
means cylinder capacity, and that in turn settles 
terminal pressure and ratio of expansion; and so 
we come back to compounding or the four-cylinder 
locomotive, and in the future the competition will 
lie between these two; and no man living can say 
which is the better all round, or if there be such a 
thing, even in mechanical imagination, as an all- 
round best locomotive engine. 


How Steel Dumping is Profitable. 


THE increasing imports of foreign steel into the 
United Kingdom are again causing some concern in 
producing circles in this country, although the 
cheapness of the material apparently ensures it a 
ready reception at the hands of the owners of the 
transforming mills which utilise it for conversion 
into manufactures. During 1908 the total quantity 
of steel blooms, billets, and other forms of semi- 
finished steel imported by British firms amounted 
to 560,000 tons, as compared with 327,000 tons in 
the preceding year, being an augmentation of 
233,000 tons. The tonnage purchased from other 
countries last year was also greater than in 1907, 
but it was still behind the record year of 1905, 
when 604,000 tons of the material were imported. 
We thus have a repetition of what took place in the 
previous period of declining prosperity in the sense 
of an expansion in the imports, and it is possible 
that a similar event will manifest itself in the future 
after each cycle of great prosperity, provided that 
the British Customs system remains as it is at the 
present time. When, however, international trade 
is booming, the foreign suppliers of steel are so well 
occupied in their home markets that they limit the 
exports of partly manufactured steel as far as com- 
mercial interests render a restriction judicious, but 
they again begin to cultivate the export department 
immediately on a.slackening making its appearance. 
It might be thought that a curtailment of export 
deliveries during an upward movement in trade 
would result in the loss of various foreign purchasers 
when again approached for the purpose of reopening 
or extending business relations. Yet this idea is 
disproved by the reproduction last year of similar 
conditions to those which prevailed in 1905. As is 
well known, practically all the imports of semi- 
finished steel are derived from Germany and Bel- 
gium, the former exercising the preponderating 
influence in the trade, although Belgium made pro- 
gress in exports in 1908. 

The question arises as to how it is possible for 
foreign material to be dumped at low prices in the 
United Kingdom. A short time ago it was stated 
by the German Steel Syndicate that the reason why 
that country was able to export a considerable 
tonnage of partly manufactured steel to Great 
Britain was to be found in the circumstance that 
British makers could not produce a sufficient quan- 
tity for the needs of consumers, and that if the 
Germans abandoned the business American exporters 
would step in and secure the trade. Whilst the 
latter part of the statement may be true, the first 
portion is by no means correct. If our steelmakers 
do not turn out the whole of the tonnage required, 
and a large quantity is imported to meet the defici- 
ency, the explanation is not to be found in the 
opinion that they are unable to manufacture every 
ton required, but is rather to be seen in the circum- 
stance that they do not feel that it would be profit- 
able to do so on the basis of the prices at which 
foreign steel is sold im this country. In fact, a 
well-known firm in the North of England issued a 
statement a week ago to the effect that the higher 
wages paid to the skilled workers in this country 
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represent one of the principal reasons why the 
imports of foreign steel have experienced an increase. 
This may or may not be the case, but the really 
important question is as to whether the low prices 
charged for imported material are remunerative to 
the producers. If they are not, how is it possible 
for British makers to meet such competition? At 
the present time steel billets in basic material are 
obtainable from Belgium and Germany at 74s. per 
ton free on board at Antwerp, whereas the domestic 
prices in these countries are 86s. and 95s. per ton 
respectively, the Belgian home quotation being a 
very recent reduction. A month or two ago the 
German Steel Syndicate, in reply to representations 
made by inland consumers in favour of the intro- 
duction of lower charges for semi-finished steel in 
basic, stated that the sale prices, with billets taken 
at 95s. per ton and allowing 15s. per ton as bounty 
on material worked up for the export market, 
actually represented the cost of production, if it 
was not less than the cost, in the case of various 
constituents of the syndicate. In other words, the 
expenses incidental to the output of billets, for 
instance, are said to amount to 80s. per ton. If, 
then, this portrays the actual situation of affairs, 
the exports «zd Antwerp at 74s. per ton must be 
conducted at a loss, leaving out of consideration the 
cost of transport from the place of production to 
the Belgian port. 
It is a rather curious coincidence that the alleged 
cost of manufacturing partly finished material in 
Germany, taking billets as the particular example 
on the basis already mentioned, corresponds very 
closely with the statistics which have now been 
submitted to the Committee of Ways and Means of 
the House of Representatives at Washington, who 
are conducting the inquiry in connection with the 
proposed revision of the United States tariff. The 
figures in question, which have been placed before 
the Committee by Mr. H. K. Smith, Chief of the 
Bureau of Corporations, are based mainly upon 
data supplied by the United States Steel Corpora- 
tion and allowed to be published with the consent 
of Judge Gary. As set forth, the figures show for 
the five years ended with 1906 an average cost of 
3essemer and open-hearth steel billets of 
20°60 dols. per ton, or, roughly, 80s. If allowance 
is made for the differences in the conditions pre- 
vailing in the two countries, it is certainly remark- 
able that the cost of production should be 
represented to be practically identical in the United 
States and Germany; and if the amount is correct, 
how does it happen that shipments of billets can be 
made from Antwerp at74s.perton ? If Belgiumis left 
out of consideration in consequence of the com- 
paratively small tonnage exported, and attention is 
solely paid to the other principal exporting country, 
it may be said that Germany supplied British mills 
with 500,000 tons out of the total imports of semi- 
finished steel in 1908. This tonnage, without 
including the cost of carriage to Antwerp, would 
result in a loss of £150,000 on the basis of the 
difference of 6s. between the free-on-board price 
and the stated cost of production. As the German 
Steel Syndicate disposed of 1,390,000 tons of partly 
manufactured steel in 1908, the deduction of the 
quantity sent to Great Britain would leave 890,000 
tons for the domestic market and for exportation to 
Belgium and France. At the highest possible 
estimate the German consumption by rolling mills 
engaged in the export trade would not exceed 
200,000 tons, which with the bounty allowance 
would be sold, as is stated, at the prime cost, whilst 
the exports to Belgium and France, which would be 
at a profit, would probably total 100,000 tons. If, 
however, we place the latter with the former at cost 
price and deduct the 300,000 tons under this heading 
from the 890,000 tons, there remain 590,000 tons 
which were sold at a profit of at least 15s. per ton. 
This represents the sum of £442,000, and by sub- 
tracting the loss on tho exports to Great Britain it 
is found that the total turnover resulted in a profit 
of £292,000 for semi-finished steel alone. The 
profits were, however, considerably greater, as the 
prices of the material in the inland market were 
10s. per ton higher earlier in the year, and this 
difference alone would more than pay the cost of 
the transport of the exported steel to the port of 
shipment. It is unnecessary to say anything 
further, as the figures clearly show how dumping is 
financially advantageous when worked with a highly 
protected inland market. 


Scottish Railways and the Traders. 


__ A SHORT time ago there was formed a Scottish 
Railway Shareholders’ Association the membership 
of which now represents stock holdings of about 
£12,000,000. Its efforts to influence the railway 





boards of*Scotland have been more successful than 
those of a similar institution in relation to English 
railways. The real reason for this does not concern 
us, but possibly it is due to a smaller field to work 
upon, or the Scottish directors have been more 
amenable to reason or, maybe, the suggested 
reforms were more practicable. In any case the Asso- 
ciation is deemed of such importance that meetings 
have been held between it and the railway directors. 
Whether as a result of this or not we cannot say, 
but the former spirit of antagonism between the 
companies has disappeared and given way to a 
desire for conciliation and co-operation. The 
railways now work for each other’s good, and 
former competitive trains and cheap fares have 
been modified. One result of previous conditions 
was that in order to get and retain traffic the 
Scottish railways gave to traders consider- 
able facilities in the shape of unlimited use of 
their wagons in which coal and iron were stored, 
wagon sheets for covering perishable goods, and the 
use of the railway company’s sidings for standing 
their wagons on. But now the happier relations 
between the railways have led them to agree that 
demurrage shall be charged for wagons and sheets 
kept beyond one day—the day to commence at 
6a.m. This threatens to cause an industrial crisis 
in Scotland, but as our Glasgow correspondent 
pointed out in his notes a week ago, the traders 
cannot claim that they have not had ample warning. 
Six months ago the intimation wert forth that 
from February lst the charges for demurrage 
would be enforced, but apparently the traders have 
been hoping that nothing would come of it. They 
have, however, awoke to the determination of the 
companies, whose hands they are now attempting 
to force by threatening to shut down their works. 
The charges the companies desire to make are legal, 
but, on the other hand, the fact that they 
have willingly foregone them for a long time, 
provides good ground for the traders’ protest. 
Every effort that is made by railways to 
economise is bound to be resisted by those who 
have profited in the past; but economy is so 
necessary, that means of compromising are rather 
to be sought than complete refusal of the companies’ 
proposals. A conference was held in Glasgow on 
Wednesday between the traders and the companies, 
but no good resulted, so now the cause is to be 
carried, in accordance with the Railway and Canal 
Traffic Act, to the Board of Trade, where we under- 
stand a new conference will take place on the 
25th prox. 
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Since the first edition of this book appeared, some nine 

years ago, much progress has been made in dam con- 
struction. Ferro-concrete dams of large size were 
unknown, and the same might ulso be safely said about 
structural steel dams. Then, again, hydraulic fill dams 
have been developed corsiderably since those days when 
they were probably first utilised as small storage reser- 
voirs in and around the mines on the Pacific Coast of 

America. To-day important reservoirs are being built on 

this principle, and descriptions of these have been 

included, together with illustrations. 

The author does not deal with the design of reservoirs 
or dams, but he gives data and illustrations and a full 
description of most of the important structures in the 
United States. The reservoirs are classified under their 
respective heads, which include rock fill dams, 
hydraulic fill dams, masonry dams, earthen dams, steel 
dams, reinforced concrete dams, and natural reservoirs. 
We would particularly draw attention to three large 
plates in which profiles are shown of all the leading 
and better known masonry dams built, drawn to a 
uniform scale for easy graphical comparison. Over 60 
per cent. of the illustrations in this book are new, and 
234 new cuts have been added. The subject-matter 
deals mostly with dam construction in Western America; 
but the author also gives profiles of all the leading 
dams. If the latter were also treated in a similar 
manner to those described in the book, this work 
would probably be the best work of reference published 
on this subject. As it is, it contains a mass of valu- 
able information which should be fully appreciated by 
all engineers engaged in this class of work. 
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The First International Road Congress, Paris, 1908. By 
G. Montagu Harris and H. T. Wakelam, M. Inst. 0.E. 
London: Wyman and Sons, Limited, Fetter-lane. Price 
8s. 6d.—The authors have written a brief account of the first 
International Road Congress, which was recently held in 
Paris. The enormous increase in recent years of road loco- 
motion has rendered the improvement of the highways 
imperative, and it was with the object of collecting data and 
information on the subject that the Congress was convened. 
The book is divided into four parts, the first being an intro- 
duction, which contains a description of the Congress and the 





Exhibition, which contained all kinds of appliances used in 
road engineering, and an account of the excursions made by 
the delegates. Part II. contains the resolutions submitted 
by the delegates at the meetings, together with comments on 
the subject by different speakers ; the effect of the new 
methods of locomotion on the roads, together with sugges- 
tions for alterations in existing designs. The book will make 
a useful addition to the road engineer’s library. It is pleasing 
to find that Mr. Wakelam considers that English engineers 
have nothing to learn from the French system of main- 
tenance, and he does not consider that State control produces 
that local supervision and attention which are essential in 
connection with any good system of road management. 
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By H. D. Wilkinson. London: The Electrician Printing 
and Publishing Company, Limited, Salisbury-court, Fleet- 
street. Price 15s. net.—Twelve years have elapsed since the 
first edition of this book was issued, and much valuable 
matter has been published on this important subject since 
then. The present volume has been revised throughout, and 
it now contains a very complete and up-to-date collection of 
information on the subject. With the index, the book now 
contains nearly 560 pages, and it is divided into five chapters. 
These chapters deal very thoroughly with the following 
branches of the subject :—Surveying the route; principles of 
design’ and construction ; the laying of submarine cables ; 
the cable ship on repairs, and the localisation of breaks and 
faults. There are many illustrations, and, apart from being 
of great value to those who specialise in submarine cable 
laying and repairing, the book is one which may be read with 
interest by almost any one with engineering and scientific 
tastes. 

Post-office London Directory. London: Keliy’s Direc- 
tories, Limited, 182-3-4, High Holborn, W.C. Price £2.— 
With a view to making the 110th edition of the Post-office 
Directory for the year 1909 as convenient as possible, the 
publishers have increased the width of the pages by adding 
another column, thereby reducing the number of pages of the 
complete volume—with county suburbs—to 3440, while not 
curtailing any of the contents of the various divisions. No 
addition having been made to its height, the Directory can 
still occupy its accustomed place on the bookshelf, The copy 
of the Directory which has been sent to us is excellently 
bourd, and the usual valuable maps are included. The pre- 
sent edition is a remarkably compact volume for the enor- 
mous amount of information which it contains, and, in 
accordance with the usual practice, corrections have been 
made in some of the divisions down to the latest moment 
compatiblewith its appearance, about the middle of December. 


The Trade and Industry of Australasia. By B. H. 
Morgan. London: Eyre and Spottiswoode, Limited, East 
Harding-street, E.C., and 2, Victoria-street,S.W. 6s. net.— 
This book will interest many of our readers, inasmuch as it 
contains a considerable amount of information concerning 
the Australian railways. But besides this there are many 
other phases of industrial enterprise dealt with which 
gives the reader a good idea of the condition of trade generally 
in Australia. Other information is included under the 
following heads :—Machinery and metal manufactures ; glass 
and glassware; apparel and textiles; docks and harbours 
and motor vehicles ; irrigation and water supply. There are 
several tables dealing with trade returns, &c. The contents 
of the book can be summed up in a few words as being a 
report on the state of and openings for trade and the condition 
of local industries in Australia and New Zealand. 
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REMOVAL OF DUST FROM CARD-ROOMS OF 
COTTON MILLS. 


THE serious attention now given to appliances for the ex- 
traction of dust from card-rooms in cotton mills promises to 
be of the utmost benefit to employers and workers alike, 
inasmuch as it will improve very appreciably the quality of 
the yarn, as well as promote the health and working-power of 
the mill hands. Atmospheric dust should, as far as practicable, 
be eliminated from all work-rooms. An example of card-room 








Fig. i-CARD-ROOM DUST 


dust—highly magnified—is shown in Fig. 1. It is a positive 
hindrance to good production, and with the most recant | 
ventilating contrivances there should be no appreciable diffi- 
culty in ensuring its removal. Work-rooms, whether in 
small mills or large factories, can be made as clear of floating | 
dust as the external atmosphere. 
When the type of carding-engine known as “ roller and 
clearer ’’ was in use generally in cotton mills there was com- | 
| 
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Fig. STRIPPER USING COTTON PAD 


paratively little dust to be reckoned with. The wooden con- 
tainers which covered the card rollers enclosed nearly all the 
dust from the machine, and allowed little to escape into the 
air of the room. The flat card machine gradually super- 
seded those of the roller-and-clearer type. It was a more 
efficient machine and is now in use universally. But the flat 
card has engendered the dust problem in this way. Fou 


times each working day, about 7 a.m., 11 a.m., 2 p.m., and 
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Fig. 3-STRIPPER USING RESPIRATOR 
4 p.m., two workmen known as “‘strippers’’ must clean or 
“ strip’’ the main carding-cylinder and the doffer-cylinder of 
surplus dust, neps and short fibres ; otherwise these cylinders 
beceme choked and are incapable of doing their proper work. 
The stripping process is done by applying a revolving brush 
first to the main cylinder, and then to the doffer cylinder. 
The brush revolves at a rapid rate and generates a cloud of 
fine sand, dirt,"sticks, and knotty fibres, which, when inhaled, 
are admittedly of an injurious character. The men who 





conduct the stripping operations necessarily stand close by in 
order to adjust the stripping bands and move the brush at the 
opportune moment. The brush is in contact with each 
cylinder for about 30sec., is then denuded of its short fibres 
by a hand card, and placed on the next machine. The 
strippers thus go forth from one machine to another generat- 
ing in each case the same dense cloud. The evil effect of this 
dust has so often been demonstrated in the disablement of 
the men at an early age, that efforts are now deemed neces- 
sary to cope with the nuisance by effective mechanical 
means. 

The workmen themselves have done much to avoid inhala- 
tion of the dust by adopting cotton pads—Fig. 2—and speci- 
ally designed respirators—Fig. 3; but these do not remedy 
the evil of the dust being dispersed in the general atmosphere 














Fig. 4-FAN FOR DUST REMOVAL 


of the room where other workers—largely women—are under 
its baneful influence. Ventilating engineers have recently 
devoted particular attention to the removal of the dust, as 
near as possible at its point of generation, thus preventing its 
dispersal into the room altogether. 

The ‘‘ Hall and Kay’’* method is designed to remove 





practically all the stripping dust as rapidly as it is produced. | 


It provides a series of trunks—Fig. 8—extending the whole 
length of the carding machines to be treated. In 
rooms there may be four long lines each containing fifteen t« 
twenty machines, There will thus be four trunks stretching 
about 10ft. from the floor. These are connected centrally by 
@ main trunk to a powerful blower which extracts the dust 
along the branch trunks, and forces it into a cyclone ora 
containing well, or outside the mill building. The branch 


some | 


concentratedon: that machine, and a series of powerful air 
currents are induced in the region about the orifice. These 
suck up the dust from the stripping brush below, and clear 
the atmosphere in the immediate vicinity of the card 
cylinder. Then the orifice is closed, the next duct is opened, 
and the dust extracted similarly. It thus follows that the 
whole energy of the fan being concentrated on each machine 
in turn, there is no opportunity for the dust to diffuse itself 
in the air of the card room. ‘he knobs—Fig. 5—attached 











Fig. 6—HALL AND KAY'S INCLINED COLLECTING TUBE 
to the orifice lids act as balance weights, so that when once 
an orifice has been opened it will remain so until closed by 
the stripper. Where the branch trunks cannot be placed 
directly over the main cylinder, on aczount of the inclination 
of the straps, a slanting duct—Fig. 6—is provided so that the 
orifice is brought to the same position as that of the vertical 
duct. 

In the design of Herbert Smethurst and Co. the branch 
trunks extend over each line of carding machines, being 
placed in such positions as the driving straps will allow. To 
these trunks are attached side rails on which a hopper car 
riage is conveyed by grooved wheels. From the trunks 


| receiving tubes are suspended, the orifices of which are linked 


| Fig. 7. 


trunks are placed, as far as practicable, directly; over the | 








Fig. 5—-HALL AND KAY'S DUST REMOVER 


arding machines. In some instances, owing to the 
inclination of the driving straps, this is not possible, but a 


position is selected as near to the main cylinder as} 


circumstances will allow. Over each carding-engine an 
oblong tube, 2in. wide, and extending nearly the whole width 
of the machine, is suspended so that its orifice opens Gin. to 
\Oin. from the comb of the machine. Lach orifice is 
provided with a lid easily closed or opened at the will of the 
stripper. The blower is operated by a strap from one of the 
countershafts, revolving at 350 to 400 revolutions per minute 
—Fig. 4. When stripping is in operation all the orifices 
are closed, except that over the machine undergoing 
treatment. The whole extracting force of the blower is thus 





Hall and Kay, Limited, Stockport-road, Ashton-under-Lyne, 
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| 





to the tube of the hopper by means of a lever-and-catch 
arrangement which holds the hopper firmly in position— 
When stripping is to be done the card cylinder lid 
is lifted and the brush placed in position. The hopper is 
wheeled under the tube provided for that machine, and its 
orifice is levered to the tube. All other tubes are closed, and 
the draught of the blower is concentrated on the one machine. 
As the dust is generated it is sucked into the hopper, drawn 
into the tube, and carried along the trunk, as shown in Fig. 4, 
to be deposited outside. The next machine is prepared for strip 




















Fig. 7—-SMETHURST’S DUST REMOVER 


ping. The hopper lever is unlatched, the pendent tube closes 
automatically, and the hopper is wheeled to the second card 
cylinder. Each pendent tube is provided with alid, which may 
be left open when several openings are desired for ordinary 
purposes of aérial ventilation. 

An Austrian invention which seems likely to find favour in 
this country disposes of overhead trunks altogether. The strip- 
ping brush is itself enveloped in a metallic containing-box, 


t Herbert Smethurst and Co., Butler Green, Hollinwood, Oldham, 
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open along one side only to allow contact with the card 
cylinder, and connected at its outer end with a flexible tube. 
This fits into an upright tube fixed by the side of the machine 
and connected by means of a trunk under the floor with an 
exhaust blower. The dust is here collected by down draught, 
and is lodged in a receiver at the floor level. 

Where new mills are being erected, it would be possible to 
arrange for this method of extraction by perforating the card- 
room floors and attaching the trunks to the ceiling of the 
cop cellar. But in the case of older mills it will doubtless 





FRICTION CLUTCH. 


A FRICTION clutch, known as the Murphy patented clutch, 
for which a number of advantages is claimed, is manu- 
factured by F. Reddaway and Co., Limited, of Pendleton, 
Manchester. It is illustrated in the accompanying engravings, 
one of which—F'ig. 1—shows a perspective view of the clutch, 
while the other—Fig. 2—gives sectional views of two forms 
in which the clutch is made. The action of the clutch 





be more convenient tc crect trunks over the cards, with pend- | mechanism will be readily understood by reference to Fig. 2. 





Fig. 8-HALL AND KAY'S DUST REMOVERS OVER 


ing tubes over each machine. The flexible tube will then be 
fitted into the fixed tube when stripping is commenced. 

In an arrangement by Charles Smethurst {—Fig. 9—the 
branch trunks are of oblong section, and have orifices over each 
carding machine. These orifices are automatically closed, 
but can be opened by a band when required for ventilating 
purposes apart from the treatment of dust. When stripping 
is in process the hopper, with its tube attached, is placed 
under the trunk orifice, which opens immediately, and, all 
other vents being closed, the exhaust draught is concentrated 
on each machine in turn. 

Wherever these various dust removers have been installed 
there has been considerable improvement in the conditions 
of the atmosphere. 





THE ROYAL AGRICULTURAL SOCIETY. 





THE Royal Agricultural Society of England will this year 
hold its seventieth annual exhibition at Gloucester, from 
Tuesday, June 22nd, to Saturday, June 26th. The regula- 
tions which have been issued with regard to the machinery 
are practically identical with those of former years. The 
total value of the prizes offered (inclusive of champion prizes, 
special prizes, and medals) is £9675 18s., of which £1355 are 
contributions from the Gloucester local committee, £315 
from the Herefordshire and Worcestershire Agricultural 
Society, £2339 8s. from various breed societies, and £836 10s. 
from other sources. 

A prize of £100 is offered for the best hop-drying plant. 
The time required for drying will be reckoned from the time 
the hops are spread on the drying floor to the time they are 
ready to be removed to the cooling room. The chief points 
which the judges will take into consideration in arriving at 
their decision will be the efficiency of work, adaptability 
to the different kinds of existing oasts (unless the plant is 
self-contained) ; facility for regulating heat and draught, also 
for cooling; economy of work; time required for drying ; 
construction and original cost. 

Trials of fruit tree-spraying machines will also be under- 
taken. For the best machine worked by hand power for 
washing or spraying trees or bushes in commercial plantations 
a first prize of £10 and a second prize of £5 will be given. 
For the best movable plant for the same purpose, worked by 
steam, petrol, or mechanical power, a first prize of £20 anda 
second prize of £10 will be awarded. The trials will be held 
in the neighbourhood of the Show ground at Gloucester 
during the week preceding the Show. The exact date and 
place will be notified after the number of competitors has been 
ascertained. 

The machines in both classes will be tried with ordinary 
wash, e.g., paraffin emulsion; some gritty wash, ¢.g., lime 
wash ; and mineral wash, e.g., Bordeaux mixture or any other 
mixture required by the judges. 

Some of the points to which the judges’ attention will be 
specially directed in the case of the hand-worked machines 
include (a) Efficiency in work and adaptability to different 
kinds of trees or bushes, and capability of throwing different 
kinds of sprays; (6) Portability, regard being had to differ- 
ent systems of planting; (c) Power and number of men 
required for working; (d) Durability ; (e) Capability of with- 
standing chemical action of washes ; and (f) Prime cost. 

In the case of the power-driven plants : (a) Efficiency in 
work and adaptability to different kinds of trees or bushes, 
and capability of throwing different kinds of sprays; (bd) 
Adaptability to different classes of plantations ; (c) Capability 
of withstanding chemical action of washes ; (d) Economy of 
working ; (e) Durability ; and (f) Prime cost. 

Other competitions will be held, but these are not of 
special interest to our readers and therefore need not be dealt 
with here. 





$ Charles Smethurst, Featherstall-road, Oldham. 


friction which can be brought to bear between E and F and 

| the cylinder G may be regulated by the nuts R and 8, which 
are kept in position by the screws R! and §', and deter- 
mine the amount of projection of the screws N and O before 
the arms L and M begin to act upon them. 

These clutches are made tn two forms. Those of the 6in. 
diameter size are made as shown on the right-hand side of 
the engraving ; those from 7%in. to 24in. diameter as shown 
on the left-hand side. The only difference between the two 
is that the cones in the smaller size are pulled towards the 
shaft A by the action of the arms L and M, whereas in the 








CARDING~ MACHINES 


On the driving sbaft A is keyed a boss B carrying two arms 
C and D, the outer ends—E E and F F—of which are formed 
and turned to fit loosely inside a cylindrical casting G which 
is closed at one end and open at the other. Concentric with 
this casting and at the closed end of it is a hollow boss H 
which carries the pulley or gear wheel, or whatever it is 
desired to drive. J is a ring capable of sliding on the shaft 

















Fig. 1—-THE MURPHY FRICTION CLUTCH 


A under the influence of a lever which is not shown in the 
illustration. This ring, by means of links K, K', can be 


made to give a to-and-fro motion tothearms Land M. These | 


transmit their motion to screws N and O, which screw into 
adjusting nuts R and §S, and the outer ends of which termi- 
nate in truncated cones Q and P placed diametrically opposite 
to one another. ‘ These cones fit into conical holes one half 


Re U 


\ 












Fig. 9-HOPPER OF SMETHURST DUST REMOVER OVER CARDING MACHINE 


larger sizes the cones are forced away from the shaft by these 
arms. The result, however, is the same in each case; E and 
F are forced. away from one another and brought into inti- 
mate contact with the cylinder G. These clutches are made 
in eight sizes to transmit from 5 to 56 horse-power, and the 
following features are claimed for them :—That they are 
efficient at any speed, and always in balance ; that they work 
in either direction and in any position, and without shock or 
jar; that they cannot bind; and that they are easily adjusted. 








WATER STORAGE IN THE RUHR VALLEY. 


IN tha year 1898 a society known as the Ruhrthalsperrverein 
was formed for the supply of water for domestic and trade 
uses to the numerous manufacturing centres in the Ruhr 
Valley by the construction of impounding reservoirs at different 
points on the upper tributaries of the river. The society, 
which now numbers eighty-nine members, including twenty- 
four different town waterworks, has in the past ten years 
built nine storage reservoirs, and the water distributed has 
increased from 135 to 279 millions of cubic metres in the 
year, or from 814 to 168 million gallons daily, and the 
revenue has risen from £7550 to £28,850 per annum. An 

| increase in the capacity of the Ennep reservoir, one of the 
largest, from 10 to 124 millions of cubic metres is under con- 
| sideration, but a much more important work—the Méhne 
Valley dam, on the highest tributary of the river—has already 
been commenced. This will be the largest storage reservoir 
in Europe, having a capacity of 140 millions of cubic metres 
(30,856 million gallons). The site lies between Soesb and 
| Arnsberg in the valleys of the Helve and Méhne, near their 
| junction with the Ruhr. The area covered is 1016 hectares 
| (2510 acres, or nearly 4 square miles), about twice the 
| size of Lake Vyrnwy, and the impounding dam will be 
131ft. high and 2083ft. long. The work, which is being 
carried out by the society itself without a contract, will 
cost about £1,000,000, the outlay for land purchase heing 
considerable, 1236 acres already bought having cost £110,000, 
leaving about 1730 acres still to be acquired. The sub- 
mergence involves the reconstruction of nearly eight miles of 
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Fig. 2—SECTIONS OF THE 


of each of which is formed in the ends of EandF. By the 
movement of the arms L and M, therefore, the cones can be 
forced into these conical holes, with the result that E and F 
are forced apart and come into close contact with the cylinder 
G, into which ordinarily they fit loosely. The result is that 


E and F revolve with the shaft A, and G, and hence the boss | 


Hand the pulley are also made to revolve. The amount of 
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MURPHY FRICTION CLUTCH 


road, besides the temporary diversion of the two rivers during 
the construction of the dam. The work was begun in 1907, 
and is expected to be completed in 1914. In addition to the 
water storage, a considerable hydraulic power will become 
available from the head created by the dam, of which about 
2000 horse-power Will be utilised in an electric power station 
as a beginning. 
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A LARGE .WORM GEAR DRIVE. 





WORM gearing for transmitting large powers are gradually 
becoming more extensively adopted, and although they may 
be slightly less efficient than some other means of trans- 
mitting power, they possess other compensating advantages. 
Recently we inspected a particularly large worm gear con- 
structed by David Brown and Sons (Huddersfield), Limited, 
of Lockwood, Huddersfield. It is illustrated in Fig. 2, and 
Fig. 1 shows the gear coupled to a 130 brake horse-power 
Crossley gas engine, and the pumps which are being driven 
are shown on the extreme right of the engravings. The gear 
is of the firm’s patented double type, consisting of two cast 
iron worm wheels—cut right and left hand‘respectively— 




































Fig. 2-WORM GEAR 


mounted on one shaft and driven by phosphor bronze worms, 
whose shafts are coupled together by machine cut spur 
wheels at each end of the worms. It is pointed out that with 
this arrangement the side thrust of the worms has been 
eliminated. With gears transmitting high powers, and 
having sharp angled worms, the end thrust is frequently 
sufficiently large to cause serious trouble unless some means 
are adopted to overcome it. The end thrust in this gear is 
taken on double-thrust ball bearings placed on the ends of 
the worm shafts, and on the outside of the casing in such a 
position that they are accessible for adjustment if necessary. 
This, we believe,.is Messrs, Brown’s standard practice with 
large gears. The gears are enclosed in a cast iron casing, 
which is provided with a deep oil well and fitted with oil 
sight gauges and draw-plug inspection doors, which are reached 
by means of the ladder shown in the engraving. The phos- 





Fig. 1 


phor bronze bearings are of the ring oiling type, whilst the 
bearings of the slow running wheel shaft are also of phosphor 
bronze, and are fitted with lubricators. One of the worm 
shafts is coupled direct to the gas engine through the inter- 
mediary of a clutch, which is only used for starting up pur- 
poses. 

The gear which we have just described was put into 
operation nearly fifteen months ago at the waterworks of the 
Epsom District Council, and through the courtesy of the 





Similar gears are at the present time being made by this 
firm ranging from one-tenth to 250 horse-power with reduc- 
| tions having as wide a range as 5 to 1. 
| The design of the plant was got out by James Simpson and 
| Co., Limited, of London, and it was installed by them, the 
work being done to the specifications of Mr. W. Vaux Graham, 
M. Inst. C.E., consulting engineer to the Council. 






















































A DEPOSITING DOCK FOR MONOLITH WORK. 








AN interesting departure in the method of monolith sinking 
is represented in the recent award by the Japanese Govern- 
ment of a contract to the Kawasaki Dockyard Company, of 
Kobe, for the construction of a depositing dock for use in lay- 
ing down the monoliths for the quay wallsof the new harbour 
at Kobe. This dock, like the other two decks already at 

| work at Kobe, will be built to the designs of Messrs. Clark 
and Standfield, of Westminster, and it will be capable of 
dealing with concrete blocks 120ft. long by 26ft. broad, and 
varying from 32ft. to 41ft. in height, The blocks will be 
| moulded on timber stagings built along the foreshore, and 
| will be hollow, with sufficient displacement to float of them 
| selves. When the ferro-concrete has matured the blocks will 
| be lifted off the staging by this special depositing dock, taken 
into deep water, allowed to float off the dock by sinking the 
latter, and then towed to their destination. When in position, 
| the blocks will be sunk by the admission of water into the in- 
terior, which is divided by bulkheads into separate compart 
ments so as to allow the sinking to be controlled. The ferro 
| concrete shells will then be filled up with coarser concrete, 
| and, in all probability, the various blocks will be keyed 
together so as to form a monolith of the complete quay. The 
Kobe dock* will be capable of dealing with ferro-concrete 
caissons up to a weight of 2000 tons. 








A BREAKDOWN CRANE. 





THE accompanying engraving illustrates one of two 30-ton 
steam breakdown cranes recently delivered by Ransomes and 
Rapier (Limited), of Ipswich, for service on the North 
Western Railway of India, and which were built to the 
specification and under the inspection of Messrs. Rendel and 
Robertson. These two cranes are, we believe, the largest 
steam cranes which have yet been supplied for service on the 
Indian State Railways, as hitherto the use of 30-ton cranes 
has been precluded by reason of the Government restrictions 
as to weights. But, with the recent increase in th 
permissible weights per axle the adoption of the steam crane 
shown in the illustration has now become quite practicable, 
The cranes have been submitted to a test load of 374 tons. 
but the ordinary working load is 30 tons at 20ft. radius, and 
the speed of lift with the full load is 16ft. per minute. Part 
of the engines is shown in the engraving. The cylinders are 
Qin. diameter by 1lin. stroke, and are supplied with steam 
from a boiler of the Hopwood type, 4ft. by 6ft. 3in., working 
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30-TON BREAKDOWN CRANE 


manager, Mr. Young, we were allowed to inspect the plant. 
The gear runs daily for from twelve to fifteen hours. It 
should be stated that the engine runs on suction gas. The 
total average head was 323ft. 2in. We were informed 
that starting up with the lubricating oil at a temperature of 
about 65 deg. Fah., there was a steady rise for the first six hours 
up to about 130 deg. Fah., from which time it remained 
practically constant to the end of the test, and in no case did 
it reach 140 deg. The average brake horse-power trans- 
mitted through the gear during each 12 hours trial was 
128.83, and the speed reduction was from 168.63 to 23.14 
revolutions per minute. 

We were told that the gears, when recently examined after 
twelve months’ service, showed no signs of wear, and were in 
excellent condition. They certainly run quite silently. 





at 80lb. per square inch. The wheel base is 16ft., and the 
cranes have been built for operation on the 5ft. 6in. gauge 
lines. The top part of the crane revolves on a live ring of 
steel rollers, working between steel roller paths. Propping- 
up girders of the telescopic type are provided for supporting 
the crane when dealing with heavy loads. The load is lifted 
on a four-part steel wire rope, while the jib is derricked also 
by means of steel wire ropes, both winding on to a grooved 
barrel. The under carriage has standard buffers and draw 
gear, and is provided with vacuum brake fittings. The 
weight of the crane in working order, with coal in bunker and 
water in the boiler, is 65 tons 3 cwt., and the weight of the 
crane in travelling order, with jib and props resting on a match 
truck and propping-up girders removed, is 60 tons, which 
gives a weight of 15 tons on each of the four axies, 














Jan. 29, 1909 


THE ENGINEER 


119 








A LARGE CASTING. 


WHAT is believed to be the largest casting turned out in 
the Transvaal has recently been delivered by Messrs. Wright, 
Boag and Co., founders and engineers, of Johannesburg, to 
the order of the Village Main Reef Gold Mining Company. 
This casting, which is shown in the accompanying illustra- 
tion, is in the form of an engine winding drum, and we are 











WINDING DRUM 


informed that the successful execution of the work has given 
rise to considerable interest in engineering circles in that 
part. The weight is 20 tons. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of oui 
corresponden ts.) 





WATER HAMMER. 


Sink,—I have followed with great interest the correspondence on 
this subject which has lately been appearing in THE ENGINEER. I 
have had a great deal of experience with pneumatic tools for 
riveting bridges, &c., and would be glad if any of your correspon- 
dents could explain how it is that we get no hammer action in the 
following case, 

In erecting a long bridge it is often necessary to have your 
compressing plant at one end and to lead your air by a 34in. or a 
lin. steel tube main right along to the other end of the bridge— 
say, 500ft. from the compressor—the india-rubber hoses to the 
hammers being connected to this main at suitable intervals 
When the last lot of rivets—that is, those farthest from the 
plant—are being put in, you may have all the hammers, say six, 
connected to the last length of main. 

In low-lying places it is well known that a lot of water is carried 
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into the main, and when the riveters start in the morning the 
main is half full of water in some places owing to sags in the pipe, 
which is usually erected in a very temporary manner. 

Drain cocks—say, 4in. diameter—are fitted at intervals and left 
slightly open, but the exhaust from the hammers for the first ten 
rivets is always full of water, yet no hammer action has been 
obeerved when the pneumatic hammers are started. The tools 
are connected to the air main by jin. armoured hose. I enclose 
rough sketch. McGurEFIE. 

Rio de Janiero, December 30th, 1908, 





Sir, After reading your article on the above subject and further 
letters from other correspondents, I can only say that I cannot, 
for the life of me, see what practical use can be made, after all, of 
the deductions made by Mr. Strohmeyer. 

In the first place, | do not think it is possible for either Mr. 
Strohmeyer or anyone else to state definitely what actually takes 
place when a steam valve is opened suddenly with water lying in 
tho pipes. 

At a lecture given by Mr. Strohmeyer on steam pipes, where he 
endeavoured by the aid of glass models to prove his theories, the 
pipe broke every time in a different place from where he said it 
would, and he then remarked it sometimes happened so, but 
could not say why. It is evident from extracts out of the paper 
read—that Mr. Strohmeyer refers tu prehistoric plants, and not toa 
modern range of boilers with pipes properly laid down. 

1 maintain if pipes are properly laid, with a suitable fall in 
direction of the flow of steam and traps at the end, and also 
wherever a sudden rise in piping takes place, if there are suitable 
pockets with outlets, such a thing as water hammer cannot occur. 

It would be of infinitely more use if, instead of so much useless 
theory, a little sound common-sense information was given on 
the correct method. of laying pipes, bends, tees, &c., in order to 
avoid such contingencies. 

In most cases, from reports of explosions, &c., the trouble is 
caused because the first stand pipe from the boiler stop valve is 
placed at the lowest point directly on the top of the boiler, 
instead of the stand pipe being carried up to a higher level than 
the steam main, and the valve being placed at the highest point, 
and pipes made with a fall from the stop valve. 

Again, the strains set up by expansion on the necks of valves and 
branches when piping turns, as it sometimes has to do, at short 
right angles. Who can say what strains come on these when 
steam is turned on suddenly without due precaution of opening 
up traps, drains, &c., at the farthest point, and warming up 
gradually ? : 

However much the remarks may apply to plants that run only 
during the daytime, I do not think the same conditions would 
exist in a plant running continuously, and where a shut-down is of 





rare occurrence ; and in the event of one taking place, ordinary 
precautions would be taken before turning the steam on. 

In most large modern plants an engineer is retained who has 
generally enough sense to give instructions for opening drains, &c., 
or see himself that it is done, and that all so-called automatic 
drains and traps are free and in working order. 

I am fully aware that in many factories an ignorant man of the 
shovel type is frequently employed and called an engineer, and 
presume it is against the dangers of employing such men that Mr. 
Strohmeyer raises the various points he has dealt with. 

It would be, however, of much more use if some of the 
insurance companies were to issne small pamphlets with full 
diagrams showing how boilers should be laid down and the steam 
mains run trom them in order to minimise the risk of water hammer, 
and then not insist on antiquated arrangements as they are so 
fond of doing. Who in actual practice wants to calculate to seven 
places of decimals the kinetic energy of an imaginary bolt or plug 
of water into a pipe which should never accumulate if the pipes 
were laid down properly / 

The thing is to remove the principal cause, and take plenty of 
time in warming up adisused main. The trouble would then cease. 

Why not give us some real practical useful everyday sort of 
information that would enable engineers to avoid making these 
dangerous connections when fixing mains ? 

Teach them what to avoid, and then such things described by 
Mr. Strohmeyer would become an impossibility. 

I should be glad to hear the views of others who hold a similar 
position to myself, which is that of an 

ENGINEER-IN-CHARGE. 


CO-PARTNERSHIP AND TRADE UNIONS. 


Sir,—I am afraid I am more irregular in reading THE ENGINEER 
now than | was many years ago when I shared with a shopmate 
the cost of its purchase ; this must be my excuse for leaving un- 
answered a statement made by Mr. G. N. Barnes in your issue of 
January 8th. This gentleman states in his article on ‘* Co-partner- 
ship and Unemployment” that ‘‘the prohibitory condition as 
regards trades unionism was and still is part of the scheme 
inaugurated by Sir George Livesey at the South Metropolitan 
Gasworks, 7.e., that no workmen can belong to a union.” This 
statement is completely at variance with the truth. 

When co-partnership, then called profit-sharing, was introduced 
in this company some twenty years ago by Sir George Livesey, not 
the slightest mention, directly or indirectly, was made as regards 
trades unionism; indeed, he said that everyone was free to 
accept it or reject it as they chose. In December, 1889, the 
members of the Gasworkers’ Union struck against the scheme. 
The strike battle was fought and won by the company, but the 
conditions as regards trade unionism were still unaltered. On the 
15th February, 1890, however, the then secretary of the union, 
Mr. Will Thorne, now M.P. for West Ham, stated that the union 
made a mistake in giving a week’s notice, and next time they 
would leave their work without it. It was, of course, impossible 
to allow the supply of gas to London to be jeopardised in such a 
manner, and notice was therefore given that ‘‘No one who is a 
member of the Gasworkers’ Union will be employed by the 
company.” 

A few years’ experience of workmen under co-partnership condi- 
tions proved that this regulation was unnecessary, and some 
twelve years ago it was unconditionally withdrawn. 

The company had all along members of many other unions in 
their employ—engineers, bricklayers, carpenters, riveters, &c. &c., 
but whether they were or were not members of a union was a 
matter with which the company did not concern itself in any 
degree, nor does it to this day. 

I shall be glad if you will make this correction in an early issue, 
though I am pleased to observe that the general attitude of trade 
unionism to co-partnership is not to-day what it was when we had 
our famous strike. CHARLES CARPENTER. 

London, 8.E., January 20th. 


TURBINES versus RECIPROCATING ENGINES. 

Sir,—We have read your excellent leader under the above 
heading in your issue of Sth inst. with great interest. 

We are in accord with Dr. Bauer’s views admitting or, as you 
suggest, even claiming the superiority {of the turbine over the 
reciprocating engine. We agree with the opinion you quote of 
one of the leading German engineers, that the problem of the most 
suitable type of propelling machinery is now resolved into deter- 
mining the best type of turbine to use. 

We note that you think that something may be done by a com- 
bination of the impulse and reaction—Parsons—principles, and 
your readers may therefore be interested to know that such a 
combination has already been made by us, and that turbine units 
of 7000 brake horse-power, each complete in itself in one casing 
with ahead and astern portions, are now being built for torpedo 
destroyers for the German navy. ‘There will be two complete and 
independent uvits fitted to each boat. 

In our design the impulse blading is fixed to the same drum as 
the reaction blading, and thus the stiffest, and at the same time 
the lightest possible rotating member is obtained. The two 
independent turbines are scarcely larger than the two low-pressure 
turbines of the Parsons arrangement with three shafts. Each 
turbine, with its condenser, can also be placed in a separate 
engine-room. 

It is unnecessary in a letter of this nature to enlarge on the 
advantages of such a combination-—they are obvious to the naval 
engineer—presenting as they do an arrangement at once simple, 
light, effective, and economical as compared with the present 
types in use in the English Navy. 

Incidentally, it may interest your readers to know that the 
blading for these turbines is now being manufactured at our works 
ona system we have elaborated in collaboration with Captain 
Sankey. MELMS AND PFENNINGER, 

Miinchen, January 20th. 





WHEEL NOTATION. 

Sir,—Of all the various notations which have been proposed 
for describing shortly the wheel arrangement of a locomotive, the 
figure notation referring to the leading, coupled, and trailing 
wheels is undoubtedly by far the most simple and concise. There 
is, however, one thing lacking, and that is a distinction between 
tender and tank engines, and I would suggest that a slight 
extension of the notation would be useful. My suggestion is 
that after the engine description a sloping stroke should be 
placed, and the tender wheels added after, a tank engine being, 
of course, shown by zero. Thus, a six wheels coupled tank 
engine with leading and trailing trucks would be denoted by 
2-6-2/0, a four wheels coupled bogie engine with a six-wheeled 
tender by 4-4-0/6, andan “ Atlantic ” engine with a double bogie 
tender by 4-4-2/8 or 4-4-2/4-4, the former probably being the 
better, for as an eight-wheeled tender is always carried on two 
bogies, there does not appear to be any necessity for indicating 
them separately. ARCANUM, 


BOILER EFFICIENCY. 

Sin,—Refering to your leader in your issue of the 22nd January, 
in which you quote Professor Nicolson’s statement as to the way 
in which the effect of the velocity of the gases on the heat trans- 
mission has been neglected by all the authorities, I venture to 
remind you of the series of papers on heat transmission in boilers 
which 4 contributed to yoifi* journal some eighteen years ago, in 
which I gave what I believed, and’still believe, to be conclusive 





evidence as to the immense influence of the velocity of the gases 
on the heat transmission. 

In your leader you seem to indicate the view that an increase 
in the speed of the gases can only be obtained by a corresponding 
increase in the bulk of the gases, the calor.meter remaining 
constant. This, of course, would be true for an existing boiler, 
but not for one designed specially to obtain the high velocity of 
the gases referred to. For example, take an ordinary tubular 
boiler having twenty fire tubes. If you pass the current through 
all these tubes in parallel you get a certain speed of the gases, 
but if you divide the tubes up into groups, and pass the gases 
through them in series, you can obtain any increased speed you 
desire, at the cost, of course, of requiring a greater head to force 
the gases through the boiler. In the case we have assumed, it is 
evident that the gases would require the same time to pass 
through the boiler, so that the bogey so often raised by writers on 
this subject, as to the gases not having time to do their work owing 
to their greater speed, may be considered as !aid. 

Bolton, January 25th. Joun G. Hupson, 


HEAT TRANSMISSION, 


Sir,—Having listened to Professor Nicolson’s paper on ‘‘ Heat 
Transmission,” I read with interest your article dealing with 
same; but with reference t» your view that the Professor is 
entirely mistaken, may I suggest that you hardly deal with the 
theory as it was presented. 

Professor Nicolson seemed quite aware that in th2 present 
type of boilers means are provided to break up the streams of 
gases, and, as far as possible, bring all portions of them in 
contact with the heating surface. He, however, considers that 
there is deposited upon, and in a manner sticking to, the 
surface a thin film of gas which does not move with the main 
body, and which prevents the quick transfer of heat to the 
plates. With a greatly increased velocity of flow, he maintains 
that this film is swept off the plates, resuiting in a quicker 
transfer of heat to them. 

In other words, I understand Professor Nicolson to mean that 
we should fling our atoms of gas, each with its little store of 
heat, against the heating surfaces with the highest possible 
velocity, in order that they may get through and push away 
those other atoms which have already parted with their heat, 
and are merely remaining against the plates for the want of 
something to move them on, as the surface tends to hold them. 
Whether any practical advantage can be obtained from Pro- 
fessor Nicolson’s theory is, I think, a question for practical men 
to prove for themselves, but to dismiss the matter without 
attempting that proof is hardly fair to the man who has taken 
considerable trouble to advance the theory. S. V. Cooke. 

London, January 26th. 








SMOKE ABATEMENT EXHIBITION.—From March Ist to March 
20th of the present yeara Smoke Abatement Exhibition is to be 
held in the Corn Exchange, Sheffield. The exhibits will include 
grates, stoves, cooking plant, heating flues, furnaces, chimneys of 
various con.tructions, and smoke consuming and preventing appli- 
ances. Three conferences will be held, which are as follows :— 
(1) Manufacturers, Wednesday, March 3rd. (2) Local authorities, 
Monday, March 8th. (3) Voluntary associations, Saturday, 
March 13th. Each conference commences at 10 30 a.m., and dele- 
gates will he invited from Yorkshire, Lancashire, and other 
counties. The Coal Smoke Abatement Society, of London, has 
also promised to send speakers. First and second-class diplomas 
will be awarded. 

INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. — A 
meeting of the British members of the International Testing Asso- 
ciation was held at the Council Room of the Iron and Steel Insti- 
tute, 28, Victoria-street, on Monday afternoon, Mr. J. E. Stead 
taking the chair, and introducing to the members present the 
newly-appointed representative for Great Britain on the Council! of 
the Association, Mr. G. C. Lloyd, who succeeds the late Mr. Bennett 
H. Brough. A list of the papers to be.read at the forthcoming 
Congress at Copenhagen was read and various proposals were put 
forward for increasing the interest of persons resident in the 
United Kingdom in the work of the Association. It was pointed 
out that on the International Committee for Reinforced Concrete, 
and on the Internationai Committee for the Nomenclature of 
Iron and Steel, the representation of Great Britain was 
inadequate, and it was proposed to ask the Council to add to 
the first-named Committee two additional members to be named 
by the Concrete Institute and by the Institution of Civil Engineers 
respectively, and, on the latter Committee, to recommend the 
addition of Mr. J. E. Stead and Mr. F. W. Harbord. 

NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL.—The 
annual prize distribution and conversazione will be held on Friday 
and Saturday, the 5th and 6th February next. The Earlof Halsbury, 
Prime Warden of the Saddlers’ Company, has consented to dis- 
tribute the prizes on the 5th February, and after the prize distri- 
bution the new buildings, which have been recently erected in 
the court-yard with funds provided by the London County 
Council, will be formally declared open. Those buildings, five 
storeys in height, contain on the upper floors fine lecture rooms 
and class rooms, on the ground floor staff rooms and rooms for the 
meetings of societies—¢.g., the Engineering Society—connected 
with the Institute, and on the basement floor extensive additions 
to the workshops and laboratories of the Mechanical Engineering 
Department. After the above ceremonies the whole of the 
laboratories, workshops, drawing-offices, and studios of the 
Institute, both in the main building and in the British Horological 
Institute adjoining—the Technical Optics Department—will be on 
view in working order. The conversazione of members and 
students will be held on the following evening, Saturday, the 6th 
February, in both buildings. 

SrEAM TURBINES ON RUBBER FOUNDATIONS —We are informed 
that Willans and Robinson, Limited, of Rugby, have recently 
set to work for the Vestry of St. Pancras a 2000-kilowatt steam 
turbine mounted on special rubber foundatious, which have 
been introduced to obviate any possibility of vibration due to 
trouble previously experienced in this part on account of vibration 
from the reciprocating engines. Although the contractors were 
prepared to guarantee that the turbine would run free from 
vibration on an ordinary concrete bed, it was decided, in view of 
the importance of incurring no risks in this direction, to adopt 
the special Prache foundations described below. The turbine set 
is bolted to a special slab of concrete about 2ft. thick, reinforced 
with a steel grid, and supported by a series of circular rubber 
stools, which rest on the ordinary concrete built into the ground. 
The top of the floating concrete slab is level with the engine-room 
floor, but the edges do not come in contact with the floor, so that 
there isno connection between theconcrete slab to which the turbine 
set is bolted and the foundation, except through the ruber. A 
trench is provided round the floating slab, so that the rubber 
stools can be inspected. Each rubber stool is a cylinder aboat 
din. in diameter and 3in. in height, when compressed by the 
weight of the turbine set. ‘The rubber stools are all separately 
renewable, and can be withdrawn and re-inserted by further com- 
pressing them, by tightening up the “‘jacks” in which they are 
held by. means of screws. It is stated, however, that as the 
rubber stools have a considerable life, their renewal is not 
frequently required. From the above description it will be 
understood that the turbine set is bolted to the concrete slab, and 
this rests on rubber stools, the stools in turn resting on an ordinary 
concrete foundation. The turbine in question is the largest 
hitherto mounted in this way. 
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ANGLE-IRON BENDING MACHINE. 





CONSIDERABLE difficulty is encountered in making satis- 
factory bends with angle and T irons, owing to the twisting 
and curling of the material. Messrs. Midgley and Sutcliffe, 
West End Tool Works, Bradford, are the makers of a machine 
in which these objectionable results is obviated. It is 


counteracted by the mutual pressure of one ring against the 


other. Besides turning out double the usual amount of work, 


there is the further advantage that two rings are bent in one | 


operation to exactly the same diameter. The machines are 


constructed on the four-roller principle, with vertical rollers, 
the outer rollers effecting the bending whilst the centre 
rollers grip and drive. 


It will be observed from the 
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PLAN AND ELEVATION OF ANGLE BENDING MACHINE 





Swath 


made in two types, namely, with vertical and horizontal ; plan that the bending rollers are placed in a diagonal position, 


rollers, the latter being for lighter sections. A general view 
of the machine with vertical rollers and an end elevation 
and plan are given above. 


operation consists in bending the angles in pairs, thus 
forming an equal section, any tendency to twist or curl being 


so that when the pressure is applied they work towards the 
centre roller, thus reducing the distance between the rollers. 
The chief feature of the | In this way the portion remaining at the end of the bar, 
which is frequently left straight and unbent, is reduced to a 
minimum, The rollers are self-contained and are operated | 


separately, each being carried in its own slide block, thus 
leaving a clear space for removing the angles when bent with- 
out taking out the rollers. All the pinion wheels are of stec! 
hardened and running in oil. For bending external curves 
one set of rollers will serve for several sizes, but for internal 
bends a special gripping roller must be provided for each sive, 
The machine is driven by fast and loose pulleys and spur 
gearing, and is very substantially constructed. 





THE FILTRATION AND PURIFICATION OF 
WATER FOR PUBLIC SUPILY.* 
By Mr. JOHN DON, Associate Member, of Maybole. 
(Concluded from page 6.) 





Candy filter.—Against the use of coagulants there have been 
urged from time to time various objections, some rather fanciful, 
others more real. There is the question of expenditure, represent 
ing an outlay of 5s. to 10s. per million gallons filtered—6s. on th 
average, per grain per gallon, per million gallons. It is recognised 
that it may be beyond the ordinary attendant of a filtering plant 
; to determine the exact amount of coagulant that should be added 
| under varying conditions of the raw water. Oxidium, which is the 
i medium of the Candy filter, is a porous composition of 

iron, oxide, silica, &c., which exhibits properties similar to those 

of spongy platinum. Consisting largely of iron and silicates, 

oxidium absorbs oxygen from the air, and yields it again to 
| organic matters suspended or dissolved in the water under filtra 
| tion. Living germs are intercepted as efficiently as in any of the 
filters yet described. It appears that wet combustion proceeds 
rapidly as the water percolates. ‘lhe oxygen is supplied from th: 
pores of the oxidium, wherein it is occluded. The stored oxygen 
is gradually used up as filtering goes on, but it is easily renewed 
by emptying the cylinder and admitting air. By a simple means 
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a large volume of air is compressed into the dome of the cylinder 
so that the descending water is well at'rated. This type of filter 
is shown in Fig. 3. 

Dr. Thresh has made many analyses of the effluents of the 
Candy filters, and the purification in general has been shown to be 
admirable. Practically speaking, there is no escape for pathogeni: 
bacteria. Albumenoid ammonia is reduced to an insignificant 
amount. Nitrification makes great progress in passing through 
the layers of oxidium. Iron salts in solution are wholly got rid 
of, These are conclusions which may be drawn from Dr. Thresh 
investigations. Similar in construction, filtering medium, and 
vperation is Candy’s Polarite filter. 

The construction of the Puech filter, which is shown in Fig. 4 
is altogether novel. It is not, strictly speaking, a mechanical con 
trivance ; rather it is an adaptation of the older system, in which 
the sediment-charged water is subjected to graded filtration. 
There is a series of beds in which the filtering substances range 
| from coarse to fine. First is a battery of dégrossisseurs or rough 
| ing filters, with four compartments. In the first the whole of the 
filtering medium consists of pebbles of the size of walnuts ; in 
the second they are comparable in dimension to hazel nuts ; in 
the third the grade is that of beans; while in the fourth it 
descends to that of peas. The depths of the layers are respec 
tively 12in., 14in., 16in., 16in., but these thicknesses may require 
to be varied according to the character of the water treated. 
Naturally the water finds its way more easily through the coarser 
materials, and accordingly the area of the first dégrossisseu is 
smaller than that of the second, andso on. Thus, the speed with 
which the water percolates decreases rapidly from one compart- 
ment to another, being five times slower in the last than in the first. 
It is claimed that the suspended impurities are arrested through 
out the whole depth of each bed. Dr. Kemna stated in his 
notes upon the working of an experimental plant 10 m. square, 
that the action of the Puech-Uhabal gravel strainers was ver) 
effective as a preliminary treatment of river water. He found that 
most of the matters in suspension were removed, that there was a 
great diminution in the number of microbes, that there was a 
slight fall in the percentage of organic matter and albumenoid 
| ammonia, and a considerable reduction of the free ammonia. H« 
| also discovered that the diminution of microbes and of suspended 
| matter was largely independent of the speed, while the chemical 

reduction—loss of ammonia and organic matter—was inversely 

proportionate to the rate of filtration. These are important 
points well worthy of the attention of water undertakers, 

The pre-filter.—From the gravel strainers the effluent passes on, 

by cascades preferably, to the next stage in the purification, the 

| so-called pre-filter—Fig. 4—the upper layers of which consist of 

| 

| 

| 


coarse sand, thus promoting quicker passage of the water. Last 
of all comes a bed composed of materials very similar to those in 
the slow sand filter. This is the finishing process, 

Judging from the bi-weekly reports of the Observatoire Munici 
| pale de Montsouris at Paris, the efficiency of the Puech-Chabal 
| system leaves nothing to be desired. The Seine water at Nanterre 
| after treatment with this system is from week to week superior in 
freedom from bacteria to that obtained by other processes at 
Neuilly, Choisy le Roi, and Saint Maur. At Magdeburg, the 
Puech filters were applied to the purification of the water of the 
| Elbe, which is notoriously polluted with sewage and other offen- 
| sive materials in greater or less amount. Here, also, its success 
| has been beyond question. A full account of the Magdeburg 
| undertaking will be found in the Technisches Gemeindeblatt of 5th 

February, 1907. 

It is an open question whether the Puech filter plant is not over 
elaborated. No film forms upon the finishing filters, but the 
water in these is in summer loaded with vegetable matters which 





| have to be scummed away by manual labour. 


Neither Dr. Kemna nor: Dr. Thresh—see ‘‘ Transactions” of 





* The Institution of Mechanical Engineers.—Being an abstract of 4 
paper gelected by the Council for the first award of the ‘Water 
Arbitration Prize,” 1908. 
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Water Engineers, 1907—seems to be satisfied that the filtering 
film can safely or advantageously be dispensed with. Accordingly, 
at Waelhem, there is to be a considerable modification of the 
original Puech process, There will be dégrossisseurs, but no pre- 
filter. ‘The slow sand filters will be left to do their full share of 
the work. Neither will there be any aétration from bed to bed, 
but the strainers will be covered to exclude light and prevent 
growth of vegetable organisms. 

Ozone, as is well known, is best prepared by the silent discharge 
of high-tension electricity through perfectly dry air. There are 
many devices for ozonising air, most of them being adaptations of 
the Siemen’s ozoniser familiar to all students of physics. 

The ozoniser at Wiesbaden was designed by Messrs, Siemens 
and Halske and its construction is shown in Fig. 5, 

The air drawn into the ozoniser is dried by contact with a hygro- 
svopic substance as CaCl, or, preferably, by refrigeration in a cham- 







Diagrammatic View of Succeseive Frlters 
(Puech-Chaba!) 
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Fig. 4 


her cooled as in the freezing machines. ‘lhe voltage required to 
operate this instrument is about 80,000 and the generator absorbs 
1 horse-power, The amount of ozone produced varies from 13.5 
to 27 grammes per hour, the rate of production depending on the 
dryness of the air which enters the apparatus. This quantity of 
ozone will purify from 2200 to 4400 gallons. Nine ozonisers are in 
operation, so that a large volume of water is being constantly 
dealt with. The water supply at Paderborn is also purified by 
ozone, and 12,000 to 16,000 gallons per hour are passed through. 
The ozone is applied to the water as it descends through gravel 
beds, the current of ozonised air being forced up from below. 

The raw water, previously ‘‘ roughly ” filtered, is carried by the 
pipe A to the top of the sterilising towers, and after issuing from 
these, it falls by cascades B to the service reservoir C. Air is 
forced into the ozoniser by way of the tube D and leaves with its 
charge of ozone by E. It is made toenter the towers from below, 
and meets the down tlow of water through the gravels. 

More recently an ozonising installation has been set up at 
Ginnekin in Holland for the purpose of purifying the water drawn 
from the river Mark. Normally this stream is discoloured, and 
the number of germs per cm.* is generally about six thousand. 


Air-Oroniscr at Wiesbaden (Sicmens-Halske). 















































AA. Cylinders, insulated and connected to one pole of high volta 
venerator. 

BBB. Water at low temperature contained in the m tal casing. 

CC. Tubes of glass. 

DDDD. Annular space traversed by the air. 


Fig. 5 


Its course lies through fields which are frequently manured from 
the farmyard. The water from the intake is first passed through 
filters, Lift pumps raise the filtered water to a tank placed at the 
pe of the sterilising tower. This tank has a capacity of 45,000 
gallons, and ordinarily the pump delivers 4500 gallons per hour. 

‘The whole purifying apparatus is housed in the tower. Elec- 
tricity is obtained from a local installation, and the 100-volt current 
1s transformed to operate at a pressure of 65,000 volts. 

The ozonisers are of the Schneller pattern, and do not differ in 
pene from those already described. The outer electrode is 

emi-cylindrical in shape, and is kept cool by water circulating in 
a cast iron jacket. The inner electrode is the insulated one, and 
it is of the same form as the outer one, but of less radius, Charged 
with its load of the purifying gas, the air is forced into the steri- 
lisers, where it ters the d ding stream of water. The 
sterilisers are cylindrical tubes built in short sections. The inner 





each junction of the sections there is a celluloid sieve, resting upon 
a metallic grid at right angles to the axis of the cylinder. Ozonised 
air enters from below and rises with much agitation through the 
down-coming water, and forms a cushion under each sieve, so that 
the fine jets of liquid are thoroughly exposed to the action of the 
ozone. There is, indeed, an adequate scrubbing of the water at 
each sieve, air struggling to pass up and the fluid to gravitate 
downwards, The water is made to pass through two cylinders in 
succession and it issues in a limpid stream, to all intents and 
purposes sterilised. For, out of many samples tested, one-half 
showed no growth from 1] cm.* after three days, and 20 per cent. 
no sign of life after six days. Of the remaining 80 per cent., the 
most developed only one or two colonies of harmless bacteria, and 
in no case did the number exceed a dozen. Oxidisable organic 
matter was diminished by about one half. The cost of working at 
Ginnekin is about 38s. per million gallons. 

Costly as this process of purification may be, it is probably one 
which is well worth the sacrifice of a little money when it furnishes 
unexceptionable drinking water from a source like the river Mark, 
whose waters have been justly described as discoloured, and 
execrable from a hygienic point of view. The experience at many 


Sketch of Ozonising Apparatus (Howard-Briage). 
(Scale about 3,nd.) 
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» Purified water outlet. d Chamber 
k Baffie plates. 


a Raw water inlet. 
hi Chamber for waste gase-. 


¢ Ozonis: r, 
to catch unabsorbed ozone. 
Action of the Apparatus. 

@As the raw water passes down the pipe @ it draws the unabsorbed ozone 
by way of the tube » from tke chamber d. Freshly ozonis+d air is als» 
drawn into the current from the ozoniser throvgh the pipe ». After 
traversing the vertical pipes, the water is caused to pass round a series of 
baffle plates k, and finally fluwing under the recess at d it reaches the 
outlet. 


Fig. 6 


stations with ozone purifiers indicates that a fair proportion of the 
ozone goes to waste. Different waters, of course, make different 
demands on the purifying agent, and it is recommended that tests 
be made to determine the minimum quantity of ozone that can 
with safety be applied. Not only would this be in the interests of 
economy, but it would prevent traces of the ozone being carried 
to the consumer. 

The Howard-Bridge apparatus shown in Fig. 6 effects this useful 
purpose, and considering that it takes one centime to produce a 
gramme of ozone, there is good reason to be as sparing as possible 
with this, the most expensive of all purifying agents in ordinary use. 

The Howard-Bridge system has the further advantage over 
installations which use an air compressor to force the ozone into 
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lower than the cost at. the German towns already referred to, where 
the corresponding outlay to cover all expenditure runs to a figure 
twice as large. 

The Vosmaer is a special device for overcoming some difficulties 
in insulation, and in the establishment of a purely silent discharge. 
Sparking leads to the formation of oxides of nitrogen, which would 
be harmful both to the water and to the apparatus. Vosmaer forms 
his ozoniser of a series of parallel tubes, each of which contains as 
electrodes, at opposite sides of the inner circumference, two strips 
of metal, supported upon porcelain insulators. These strips of 
metal have saw edges pointing inwards, and the air sent through 
the tubes is subjected to the silent discharge from these saw edges 
of the strips which are maintained at a very high potential 
difference. 

It has been observed that satisfactory results have been obtained 
with widely differing ‘‘ concentrations” —grammes per m*. of air-—of 
ozone, and for each installation there should be determined the 
most economical value of the concentration. This will be a 
‘*constant” of the plant when the data are known. For field 
filters it is considered best to have a large content of ozone per 
m*,, say three grammes. This means that the air must be drawn 
along more slowly, or the current increased. More ozone, on the 
whole, is produced if the air current is rapid, but the concentration 
is lower. That is to say, the same horse-power might produce a 
sum total of, say, 48 grammes of ozone with a concentration of 0.8, 
while with aconcentration of 3.5, it could only generate 28 grammes 
in the same time. Experiment wili determine the best conditions 
ot working. When a mixture of chloride of iron and bleaching 
lime is added to water holding carbonic acid or carbonates in 
solution, a precipitation takes place, and at the same time a 
coagulation is formed which carries down the suspended matters. 
Free chlorine acts as a bactericide. After the application of these 
chemicals, the water being led to filter beds is easily freed from 
suspended material owing to the presence of the coagulant. 
Residual chlorine is eliminated in settling tanks. The amount of 
chemicals added to the raw water is small, viz., of chloride of iron 
8 parts per million, and of chloride of lime 0.5 part. Oxide of iron 
is the coagulant, and if care is exercised in regulating the dose of 
the chemicals, the filtrate will contain no trace of it. Chlorine is 
not so easily got rid of, for it is soluble in water to a very 
considerable extent, and its elimination ultimately rests upon the 
formation of chlorides. There is an experimental plant on this 
system at the Paris Waterworks capable of treating 1000 gallons 
per hour. The results are stated to be very satisfactory, but the 
cost is relatively high, being about #d. per thousand gallons, that 
is, over £3 per million. 

Of all precipitants the cheapest is iron, suitably brought into 
contact with the water in a metallic state. In the presence of air 
and salts of lime metallic iron rapidly forms a proto-salt, which 
first dissolves in the water and then, becoming oxidised by further 
aération, develops the coagulant which carries down organic 
matter and fine silt. This is the Anderson process, and the most 
important installation is that of the Compagnie Générale des Eaux 
at Paris. 

A cylinder is made to rotate by gearing, seen at the right-hand 
side of Fig. 7, and the bearings are at B!, B*. The inlet and 
outlet pipes are directed along the axis, and are connected to the 
cylinder by water-tight collar joints, which permit of the cylinder 
rotating. The cylinder itself is built of iron plate, and within 
are many laminar projections which serve to raise up the frag- 
ments of iron and allow them to fall into the water from above, 
so that a quick oxidation results. The rotation is slow, one turn 
taking from two to three minutes. Air is forced into the space 
above the water by way of a curved tube seen at K, and the 
direction of the air current follows that of the water. The 
outlet is at L. 

The flow of the water is so regulated that about 3} minutes 
are required to traverse the cylinder, and in that time some three 
grammes of iron per cubic metre findsits way intosolution. Small 
as the quantity is, it serves to coagulate the silt and organic 
matters suspended in the water. It is averred that there is a 
diminution of dissolved organic matter from the moment the 
water escapes from the cylinder. Further, it is held that any 
colloidal alumina in the raw water is coagulated by the salts of 
iron when these pass into the ferric state. On leaving the 


Rotating Cylinder containing fragments of Iron (Anderson). 
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the sterilisers, that it dispenses with that portion of the apparatus, 
and causes the flow of the water to suck in the ozone. Ozone, as 
is well known, acts detrimentally upon lubricants, so that the pis- 
ton of the compressor has to fit very closely in order that they may 
be dispensed with. Suction performs the whole duty of applyi 
the ozone to the water in the Howard-Bridge plant, and it is pe 
that by it the purification of water can be accomplished more 
cheaply than by slow sand filtration (Jowrnal of the Franklin Inst., 
May, 1907). 
more complete proof. 
greatly to be desired.” 
In the de Fries system of ozone purification which has been 
tested at St. Maur on a large scale, the arrangements are some- 
what similar to those at Ginnekin. The sterilisers are vertical, 
inwardly enamelled, iron cylinders, divided into many sections by 
celluloid sieves, The water and ozonised air enter together at the 
base, and the outflow is at the top. The plant can treat. six million 
gallons per day at a little more than £2 per million gallons. This 
estimate includes outlay on capital account. This is considerably 


If it indeed be true, it is a ‘‘ consummation 


Whether that be so or not is a point that still awaits | 


rotatora, the water undergoes a preliminary treatment in pre- 
cipitating basins and decanting compartments, and finally reaches 
a finishing filter, where the residual iron oxide helps to form a 
‘‘ felting,” which intercepts bacteria and sediment. 
The speed of filtration is greater than in British slow sand 
filters, and averages Sin. per hour. Nevertheless the purification 
| effected is superior to that of the average sand\filter, for the action 
| of the iron salts is in many ways a valuable supplement to the 
ordinary process, 99.8 per cent. of the bacteria are removed from 
| the Seine waters, and though from one to two hundred germs 
| per cc. are still left, they do not seem to be of a harmful kind, for 
the district supplied by this installation is fairly free from enteric 
and similar epidemics. The cost of the whole purification pro- 
| = including interest on capital, works out to 20s. per million 
gallons, 
The main question at issue would appear to be whether the sand 
filter is to be displaced by mechanical substitutes in future water 
| undertakings. The Jatter have many advantages, and are on the 
| whole less likely to permit the escape of unsound water, The 
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Puech system indicates a simplification of the method of working 
which will possibly be received with increasing favour, especially if 
the experiments being conducted on the Continent are brought to 
a successful issue. 

The question of mechanical sand washing is attracting much 
attention at present, but taking a broad view of the facts which 
have come to light in connection with the true action of the filter- 
ing skin, it would seem to be a debatable point whether a thorough 
cleansing of the sand forming the top half-inch of the bed is after 
all so very desirable. Clean sand acts as a strainer merely, and 
has no decided power of trapping bacteria until it has become 
coated again with viscous matter, silt, desmids, algw, ie, with 
the very matters that have been so carefully washed away. No 
one has as yet attempted to show that the fresh coating is in any 
way more ‘refined ” or purer than the old one. Is it not possible 
that there is a happy medium in the process of sand washing, and 
that in clearing a filter that has become clogged it may be sufli- 
cient to break up the growths of alge and wash off part of the 
dirt? If there be reason in this view of the case, the problem of 
sand washing in open sand filters would be simpl fied. Raking of 
the tap layer followed by a back current of filtered water would do 
all that is neccessary. Much time might be saved by sparing a 
portion of the viscous coating of the particles, for the filtering 
skin would be able to re-establish itself more quickly. 

Be it remembered that it is not clean sand but dirty sand that 
tilters in the true sense of the word. Hence those who insist upon 
thoroughly washed sand, and also those who put much faith in 
particular qualities of sand from special localities, have probably 
overlooked the esseutial point. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, the 12th January, 1909, 
Mr. James C. Inglis, President, in the chair, the papers read were: 
W. Spiller, 





‘*High Speeds on Railway Curves,” by J. 
Assoc. M. Inst. C.E.; and ‘‘ A Practical Method for the Improve- 
ment of Existing Railway Curves,” by 7. H. Shortt, 


Assoc. M. Inst. C.E. The following are abstracts of these 


papers :— 
HIGH SPEEDS ON RAILWAY CURVES. 

The recent railway disasters at Aylesbury, Salisbury, and 
Grantham have aroused considerable interest in the question of 
the maximum speeds safely permissible on curves. The first 
paper has been written with the object of determining the limiting 
safe speed of ordinary rolling stock when passing round curves on 
well-maintained railways. The motion of a truck on a length of 
straight line is first considered, and it is shown that such motion 
is of a somewhat irregular character, due to imperfections in the 
road bed. After referring to the very small effect that the conicity 
of the wheel tires has on the direction which vehicles naturally 
follow, the motion of a simple truck round a curve is considered, 
and the path which the wheels take is defined. The amount and 
effect of the additional forces acting on curves is next traced, and the 
lateral pressure which they ordinarily produce between the leading 
wheels of a bogie express engine and the railsis determined ;it is also 
pointed out that, contrary to general opinion, superelevation does 
not reduce to any material extent the lateral pressure between 
wheel and rail. The effect of the curvature forces on the stability 
of a locomotive is investigated, and simple formulas are evolved, 
giving the maximum safe speed permissible with superelevations 
varying from zero to 4in., having regard to the effect of overturn- 
ing only. The danger of derailment, owing to the lateral pressure 
which exists between the leading wheels and the outer rail, is con- 
sidered, and formulas are evolved, giving the maximum safe per- 
missible speeds on all curves. It is pointed out that the results so 
obtained are in all cases smaller than those derived from formulas 
which consider the danger of overturning only. The increased 
danger of derailment through junctions, owing to the action of the 
crossing guard-rails, is also pointed out. The importance of intro- 
ducing transition curves at all places where sudden changes of 
curvature exist is referred to, and the properties and proportions 
which such a curve should possess are explained. D agrams are 
given sbowing the method of inserting snch curves between a cir- 
cular are and a straight line, and how, by introducing them into 
junctions, higher speeds become safely permissible. 


PRACTICAL METHOD FOR THE IMPROVEMENT OF 
EXISTING RAILWAY CURVES. 

The second paper points out that the high speeds at which 
trains now run render it very important not only that the track 
should be of sufficient strength to carry the great weights put upon 
it, but also that its alignment should be perfect; so that trains 
entering and leaving curves may at all times travel not only safely, 
but so smoothly that passengers will not feel any discomfort 
whatever, whether the curves be sharp or flat. In order to secure 
this condition, it is necessary that all curves should be entered and 
left by transition curves. With regard to lines yet to be made 
there should be little difficulty in providing the necessary transition 
curves, as there will be no fixed obstacles in existence to interfere 
with the setting out by any of the methods already published ; but 
the lines yet to be made in Great Britain are few in comparison 
with those already in existence, most of which have been con- 
structed without transition curves. Hence the necessity for 
some simple and effective method of introducing, without 
serious expense, transition curves which will promote the smooth 
and safe running of trains at high speeds. Such a method has 
been devised by the author ; it is believed to be original, and has 
been used with success on the London and South-Western Railway. 
The method is a graphical one, in which distorted scales are so 
used as to render very small differences of curvature clearly visible. 
Before describing the method the two following questions are 
discussed :—(1) What is the true purpose of a transition curve ? 
When a pure circular curve is entered directly from the straight, 
centrifugal force acts very suddenly on each vehicle ; this sudden 
action of the centrifugal force produces a swing, similar to the 
swing of a pendulum bob when drawn aside and released. Asa 
rule, the outer rail on the straight leading to the curve is gradually 
superelevated, so that the proper amount of cantis attained at the 
entrance to the curve, but this cannot lessen the extent of the 
swing, although it lessens the sense of discomfort to the passengers. 
The over-swing or pendulum effect is augmented by reversal of 
curvature, and consequently it is at such points discomfort is most 
felt. The true purpose of a transition curve is therefore to enable 
the centrifugal force to be applied gradually, and so obviate the 
swing produced by its sudden action. 

(2) What is the most suitable length and form of transition 
curve? An efficient transition curve should allow of a rate of gain 
or loss of radial acceleration for the fastest trains just equal to the 
maximum amount that will pass unnoticed. The radial accelera- 
tion of a car moving v feet per second in a curve of ¢ feet radius 

3 
equals —; so that, neglecting the easing effect due to the 
, 
length of a coach, the rate of gain of acceleration when a-car 
enters a curve of r feet radius with a transition / feet long, at 


v feet per second, equals a 


7 


In the author’s experience the 


maximum rate of gain or loss of acceleration that will pass 
unnoticed if lft. per second per second in a second, so that /, the 


length of transition necessary, equals ” feet. It appears 
that eleven times the square root of the radius in chains repre- 


sents the maximum speeds in miles per hour that are regularly 








attained over curves in practice, and, therefore, eliminating v 
from the above expression it is shown that for practical pur- 
poses the suitable length of transition curve equals /R chains. 
V = 11 JR being only true up to about 82. miles per hour, 
L = ,/K only applies to curves of less than about 54.3 chains 
radius. 

Where speedsas high as 11 ,/K are not probable or even possible, 
the length of transition may be reduced, and is given by the expres- 
on where V is the maximum speed, 

v 
cal of the rate of change of acceleration gives a measure of the 
efficiency of the transition curve; hence the efficiency of any 
transition curve of length L chains between a tangent and a curve 
of R chains radius undera speed of V miles per hour equals 
1381 RL 

y3 

Tn all cases where the length of transition adopted is less than 
./«< this expression is extremely useful, as it enables a comparison 
to be made between a number of equally possible but different 
methods of improvement. It is shown that the form of the 


sion The recipro- 


r 
transition should be such as to satisfy the relation 1 = 4 where 
Pp i 
p = the radius at any point, A is the length of transition traversed 
up to that point, + the radius of the main curve, and / the length 
of the transition. 

Mr. Glover, in a paper appearing in Vol. cxl. of the ‘‘ Minutes 
of Proceedings” Inst. C.E., shows that the spiral A = m ,/y 
completely satisfies this condition, and is in every way the simplest 
form of transition curve to use. With regard to the application of 
these transition curves to the improvement of existing railway 
curves, the following is a brief outline of the general method :— 
(1) The existing curve is surveyed with a series of overlapping 
two-chain chords, offsets being taken at every chain from the 
centre of the chords to the rail—that is, the existing track is taken 
as abase line, and the curvature of this line determinell. The 
position of all structures, such as the abutments of bridges, &c., 
are picked up in reference to this base line. (2) This information 
is plotted to adistorted scale, all lengths measured along the base 
line being plotted to a scale of 40ft. to aninch, all lengths a4 right 
angles to the base line—that is, all offsets—to a scale of 4ft. to an 
inch, and all radii toa scale of 400ft. to an inch. (3) A su table 
transition curve is then drawn out tothe same scales on tracing- 
paper, and fitted to the original curve by placing the tracing 
over the survey and moving it about until a suitable position is 
found. (4) When this has been done it simply remains to scale 
off ; with a scale of 4ft. to an inch, the distance each point of the 
original curve must be moved to the right or left to bring it into 
the new position, and from this information a new centre line 
embodying the transition curve is pegged out on the ground. 

Three actual cases are described as examples. ‘The first is the 
improvement of the end of a nominally 30-chain curve, while the 
second is the more important case of the improvement of the 
alignment at a poiot of reversal of curvature, which was distinctly 
felt when passing over it in high-speed trains. The third case 
illustrates the application of the method of iniprovement to curves 
c mplicated with switches and crossings, such as occur in the case 
of junctions, &c., and more especially in the neighbcurhood of 
stations. A table is given showing how closely the offsets as 
obtained from the pegs setting out the improvement on the 
ground agree with the offsets as scaled from the diagram of the 
improved alignment in this last and most difficult case. 








CATALOGUES. 





VerRITYS LIMITED, 31, King-street, Covent-garden, W.C.—Two 
leatiets have been sent to us by this company, One has reference 
to the ‘‘ Astonlite” system for illuminating shop windows, show- 
rooms, show cases, signs, &<., and the other deals with ‘‘ Ashton” 
** electrolytic” meters for continuous currents. 

MACTAGGART, Scott AND Co., Limited, Station Ironworks, Loan- 
head, Edinburgh.— This is a tasteful little booklet dealing with 
this company’s patented steering telemotor, and contains a descrip- 
tion and instructions for filling and working it. The booklet is 
admirably illustrated, and the reading matter is clear and concise, 

Wm. GEIPEL AND Company, Vulcan Works, St. Thomas-street, 
$.E.—A leatiet to hand from this company has reference to thermo- 
electric pyrometers for indicating and recording temperatures. 
These pyrometers are suitable for smelting, firing, and annealing 
ovens, glass furnaces, cooking ovens, &c. ; also for testing steam, 
feed-water, chimney gases, Xc, 

THE CoNsETT IRON Company, Limited, Consett, Durham. —This 
company has forwarded its latest booklet, which contains full 
particulars respecting its manufactures. We are informed that 
weekly sectional rolling programmes and periodical stock lists are 
issued by the company, and copies can be obtained on application 
by firms and individuals interested in iron and steel work. 

MARPLES, LEACH AND Co., Limited, Artillery-lane, London, E.C. 
—List No. 1 is to hand from this company. It illustrates and 
gives prices and other particulars of the company’s small motors 
suitable for driving hubbing machines, drills, and so forth. The 
motors dealt with are of the alternating and continuous-current 
types, and they are wound for various pressures, speeds and 
periodicities. 

J. W. Brooke AND Co., Limited, Lowestoft.—A catalogue of 
‘* Brooke ” motors and complete motor boats has been sent to us 
by this company. The engines illustrated and described are of 
the company’s latest improved types. Reductions in prices have 
been made since the publication of the former list. These reduc- 
tions, we understand, have been made possible by the large demand 
for “Brooke” motors, A 40 horse-power 6-cylinder motor is 
included in the present list ; also a special restricted hydroplane 
motor. 

SCHUCHARDT AND ScCHUTTE, 34, Victoria-street, Westminster‘ 
S.W.—Sectional list D7 of small tools has reached us from this 
company. It hasreference to drills, taps, reamers, milling cutters, 
stocks and dies, &c. Prices are given for numerous different 
szes of these tools, and many illustrations are also included. At 
the end of the list some useful tables are given relating to Whit- 
worth and other threads, and to spur wheel gearing. The list is 
bound in a strong cover, and constitutes a most useful reference 
book for works managers and others associated with engineering 
work. 

RICHARD JOHNSON, CLAPHAM AND Morris, Limited, Lever- 
street, Manchester.—With the title of ‘‘ Monolithic Brickwork and 
the Clothing of Steel-framed and Reinforced Concrete Buildings,” 
the above firm has issued an attractive pamphlet containing a 
short description with report of tests and examples of buildings 
erected under Brown’s patents. In Brown’s system the mortar 
joints of brickwork are reinforced by means of a wire mesh with 
four straight tensional wires running the entire length. The 
mesh when embedded in the mortar joints forms a continuous 
bond, and the mortar, instead of being a filling only, becomes a 
source of great strength. Some of the tests mentioned in the 
catalogue show the remarkable strength which walls so con- 
structed possess, justifying to a large extent the claim of the 
inventor, that ‘‘the joints are the strength of the wall and the 
bricks the filling only.” The book contains a number of interest- 
ing illustrations of the adaptation of Brown’s system to structural 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ; 


(From our own Correspondent.) 
A Recovery in Gas Str’p. 

THE gas strip price recovery mentioned as possible in my 
last lecter has taken place, for the Gas Strip Association has 
brought back the official quotation to the former level of £6 5s. to 
£6 7s. 6d., thus restoring the 5s, which was recently taken off. 
The explanation is that the reduction brought in a considerable 
amount of business, which puts makers in a better position than 
for a long time past, and as they are not, therefore, now needing 
further orders, it has been deemed well to revert to the recent 
standard. This is a welcome state of things for iron producers 
showing, as it does, that at least one branch of the trade is in 4 
satisfactory condition, 


Galvanised Corrugated Sheets. 

The Galvanised Sheet Association has re-declared th. 
official quotation for galvanised corrugated sheets at £12 10s., 
f.0.b. Liverpool, for 24 gauge, and reports are better than recent}; 
concerning this branch, some of the oversea indents having just 
lately been of a very encouraging character. Spelter continues 
strong at about £21 10s. to £21 18s. 9d. 


Other Classes of Manufactured Iron. 

A rather better tone than recently charactérises als: 
other classes of manufactured iron, and quotations are maintained 
at the following levels:—Marked bars, £8; Earl of Dudley's 
brand, £8 12s. 6d.; second ,grade, £7 ; unmarked bars, £6 to 
£6 5s.; North Staffordshire bars, £6 10s.; sheets, singles, 
£7 2s. 6d. to £7 5s.; doubles, £7 5s. to £7 7s 6d.; trebles, 
£7 17s. 6d. to £8; hoop iron, £6 17s. 6d.; slit nail rods, £7 ; and 
rivet iron, £6 15s. to £7. It is considered a good sign as to the 
gradual recovery of the iron trade generally that the new North 
of England return should have shown sufficient improvement in 
the average selling price to carry an advance in wages under the 
sliding-ecale. 


Steel in Good Demand. 

Steel keeps in good demand at about the following 
rates:—Bessemer sheet bars, £4 12s. 6d.; Siemens sheet bars, 
£4 15s.; angles, £5 15s, to £5 17s. 6d.; girder plates, £6 to 
£6 2s. 6d.; boiler plates, £7 ; joists, £5 10s., to £6 5s.; and mild 
bars, £6 7s. 6d. to £6 17s. 6d. 


More Movement in Pig Iron. 

The blast furnace owners are better engaged than for 
some time past, with a fair amount of new business still coming 
in. (Quotations remain as here:—Staffordshire common, 46s.; 
part-mine, 48s. to 49s. 6d.; best all-mine, 80s. to $ls.; cold-blast, 
110s. ; en 46s. to 47s.; Derbyshire, 48s. 6d. to 
49s. 6d. 


Trade Improvement Prospects. 

A cheerful view of the commercial outlook was taken on 
the 2th inst., by Sir James Smith when he presided in Birmingham 
at the seventy-third annual general meeting of the shareholders of 
the United Counties Bank. With regard to trade, he did not 
think the reduction in volume which appeared in the Board of 
Trade returns was altogether unexpected. The trade depression 
in Germany and the United States was even greater than in this 
country, and the returns for the United Kingdom, compared with 
the average for severa] years, did not give rise to any great alarm. 
‘The presidential election in the United States always affected 
trade, but good judges now looked fora welcome revival. In most 
countries there were signs of some approaching improvement, and 
he thought they might take an optimistic view of the near future. 
With regard to the commercial outlook, Sir James did not think 
there was any need for undue fear. ‘The distrust which had 
prevailed was not unconnected with apprehension with regard to 
future political developments. He believed that with freedom 
from war, a steady application of the present sinking fund, and 
reasonable legislation, they might hope to see an appreciation of 
all securities, accompanied by a revival in trade prosperity, signs 
of which were already showing themselves, 


Cradley Heath Goods Station. 

A meeting of Rowley Urban Council was held on the 
25th iost. under the chairmanship of Mr. J. Chilton, The 
Highways, Streets, Tramways, ard (reneral Purposes Committee 
reported that they had further considered the proposals of the 
Great Western Railway Company, which was promoting a Bill 
iu the next session of Parliament for powers to enlarge and 
improve the Cradley Heath goods station. A conference had 
taken place between the Committee and the company’s repre- 
sentatives, as a result of which it transpired that the company 
proposed to make new entrances at different points in Forge 
lane, Cradley Heath, and the alteration of levels of the high- 
way were necessary for the traffic to be conveniently and safely 
admitted to the station on a satisfactory level for the railway 
lines. It was agreed that the Council’s surveyor should prepare 
a specification of what was required by the Council, and 
forward it to the railway company. The Committee recom 
mended that for the present the Council’s opposition be passive, 
and that the object be to safeguard the public interest. The 
Committee also reported that the question of the delay in the 
negotiations for the construction of a tramway between Cradley 
Heath and Brierley Hill had been again considered, and they 
recommended that the Council should give no sanction for 
work to be done which was likely to cause expense to the rate. 
payers, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Pig Iron Prospects Dull. 

THE attendance on the Manchester Iron ‘Change on 
Tuesday was fairly good, but the tone was decidedly slow in most 
departments. Merchants are again complaining of dull trade. 
There was a slight spurt a week or two ago in pig iron, chiefly for 
textile machine making, but this has dropped off, and there is a 
considerable amount of ‘‘ undercutting” going on ; indeed, it is 
difficult to get a reliable quotation owing to the competition pre- 
vailing. Middlesbrough and Scotch brands closed rather lower, 
and even at the reduction sales were of a retail character. 
Lincolnshire and Derbyshire showed little change on the surface, 
but in the last named it was an open secret that much iron is being 
sold at a comparatively low figure on ‘‘free on truck” basis. 
Staffordshire ruled very quiet, and hematite was practically 
nominal. Forge iron was easier, and occasionally 6d. per ton 
lower. Of course, all depended on the quantity required. 


Finished Iron. 
There were still rumours of bars being offered at under 
official prices, but the fullest inquiry failed to elicit any confirma- 
tion. We therefore repeat late quotations. 


Steel. 
Plates were reported in strong demand. Foreign billets, 
however, ruled about Be. 6d. per ton lower, but much depended 








work 


on the quantity ; in fact, it was hinted that 5s, under last week's 
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rates would not be a bar to business for a fair order, Buyers, 
however, held off. 


Copper, Lead and Tin. 


Demand for manufactured of all descriptions was on a 
comparatively small scale. In some respects, during the past 
week, there was a good inquiry, but there was little response in 
orders frem buyers. Lead: Sheet unchanged. Tin: English 
ingots a shade lower, but buyers were indifferent. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry 53s. to 53s. 6d,; 
Staffordshire, 52s.; Derbyshire, 52s, 6d. to 53s.; Middlesbrough 
open brands, 57s. 4d. Scotch: Gartsherrie, 58s, 9d. to 59s.; Glen- 
garnock, 59s. ; Eglinton, 57s. to 57s. 3d.; Dalmellington, 7s. 6d , de- 
livered Manchester. West Coast hematite, 58s.; East Coast 
ditto, 56s, to 56s. 6d., both f.o.t. Scotch, delivered Heysham : 
Gartsherrie, 56s. 9d. to 57s.; Glengarnock, 57s.; Eglinton, 55s. to 
55s. 3d.; Dalmellington, 55s. 6d. Delivered Preston : Gartsherrie, 
57a, 9d. to 58s,; Glengarnock, 58s.; Eglinton, 56s. to 56s. 3d.; 
Dalmellington, 56s. 6d. Finished iron: Bars, £6 10s.; hoops, 
£7 12s. 6d; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. 
to £7 ; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d.; plates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 








English billets, £4 15s. to £5; foreign ditto, £4 5s. to £4 7s. 6d.; | 


cold drawn steel, £9 5s. to£9 10s. Copper: Sheets, £74; tough 
ingot, £65; best selected, £65 per ton; copper tubes, 9}4.; 
brass tubes, 74d.; condenser, 8}d.; rolled brass, 63d. to 64d.; 
brase wire, 64d, to 6#d.; brass turning rods, 6}d.; yellow metal, 
tijd. per lb. Sheet lead, £16 to £16 5s, per ton; English tin ingots, 
£127 10s. per ton. 


The Lareashire Coal Trade. 


Except in domestic fuel there was a quieter tone on the 
Manchester Coal Exchange on Tuesday. Even in house coal there 
was no great ‘‘rush” on the part of merchants for supplies, 
although it is just possible, if the present wintry weather continues, 
that there may be an advance, especially for Yorkshire and Derby- 
shire coal. Mesnutime, Lancashire owners exact full rates. Some 
sorts of siack and manufacturing coal are in slightly better request, 
but shipping demand, except on contract, is dull. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The business being donein hematiteiron remains very quiet, 
and no improvement can be reported in any direction ; but still 
there is a very full and hopeful feeling as to the future. Men who 
are in the know, and those in the best position to form an opinion, 
all agree that the bottom of the depression has been reached, and 
that we are on the point where a turn for the better wil] soon assert 
itself. But, in the meantime, the consumptive demand is small. 
To some extent this is because the amount of crude iron now being 
used by steel makers is small, and also because the foreign, Colonial, 
and continental demand is very greatly restricted. It will require 
an improvement from both these sources before the iron trade of 
this district can again assume full activity. In the meantime, 
although makers have only twenty-two furnaces in blast, deliveries 
have been so small that the stock of warrant iron has been further 
increased by 500 tons, and now stands at 8500 tons, an increase of 
1000 tons this year, while makers’ stocks, which approximated 
70 000 tons in the beginning of January, are now probably at 
80,000 tons. There is no prospect of a further reduction of make, 
as smelters feel certain the market will improve before long. 
Prices are steady at 58s. 6d. for mixed Bessemer numbers, net, 
f.o.b, nominal, and warrant iron is a shade easier at 57s. 3d. nomi- 
nal. Practically no business is being done in warrant iron. Iron 
ore is quiet at about 9s. 9d. to 10s. at mines for good ordinary 
sorts, and some stocks have accumulated. 


Steel. 

There is no improvement in the demand for steel rails, 
iand the orders lately given out will not enable the two mills now 
n operation to be put on full time. There isa quiet demand for 
shipbuilding material, but a much better market is looked for 
shortly. Very little is being done in merchant steel. 


Shipbuilding and Engineering. 

It is anticipated that within a few days the arrangements 
will be completed between Vickers, Sons and Maxim and the 
group of British shipbuilders and the Spanish Government for the 
building of their new navy. This will be one of the biggest ship 
building orders ever placed in onecontract. Engioeers anticipate 
they will be much busier when this contract has been booked. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 12,043 tons—iron 3670 tons and steel 
8373 tons—as against 12,169 tons for the corresponding period of 
last year, a decrease of 66 tons, The aggregate shipments for the 
year bave reached 37,017 tons, as against 41,459 tons for the corre- 
sponding period of last year, a decrease of 4442 tons. Coal and 
coke remain very quiet at low prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

ALTHOUGH the-weather has hardened coalowners feel that 
it is too late to make a general advance in price. In some quarters, 
where the owners are well sold and advantageously placed 
geographically, a little more money may be obtained. But 
qvotations generally remain unchanged. ‘The spell of fog during 
the past few days rather interfered with traffic arrangements, but 
supplies have been very well af up, and it would require more 
than the interference experienced to cause serious disturb:nce of 
business. A good demand for house coal, in the best qualities, is 
maintained for London and the Eastern Counties. Secondary 
sorts are in considerable request generally. ‘The call for domestic 
fuel, of course, is mainly dependent upoa the westher, and, at the 
time of writing, there is no sign of an early return to milder con- 
ditions to bring about lessened consumption. Quotations are as 
before, best Barnsley fetching from 11s. 6d. to 12s, 6d. per ton, 
secondary descriptions from 10s, to 11s, per ton. 


Steam and Gas Coal. 

The collieries vary very much in their working, but the 
average time, taking the pits all round, may be given as from 
three to four days per week. Last year at this season the pits 
were kept going for five or six days. This was chiefly due to the 
greater demand for manufacturing purposes, and the present 
shortage of work at the collieries is an emphatic criterion of the 
state of general trade. Owing to the Miners’ Eight Hours Act 
coming into operation on July Ist, coalowners are not at present 
inclined to quote beyond June 30th, although a few contracts 
have been fixed for the full year. ‘‘ Spot lots” of steam coal for 
shipment are offered at 8s. per ton for immediate delivery, but 
the general rate for contracts is 8s 6d. per ton. Contracts for 
gas fuel to date are generally fully delivered. Gas coke is reported 
as ttill weak, and buyers have no difficulty in obtaining supplies 
to meet their requirements, 


Small Coal and Coke. 


In the best qualities of slacks there is a very good busi- 
ness. The Lancashire trade is somewhat larger, and there are 





expectations of the cotton mills working better a few weeks hence. 
In that event, the weight forwarded will increase. Meanwhile 
the price of slacks for Lancashire is maintained at 4s. 6d. to 5s. 6d. 
per ton. Coke sustains the firm tone previously noted, but prices 
are not altered. Best washed coke, 10s. 6d. to 11s. per ton; un- 
washed, 10s. to 10s. 6d. per ton. 


Iron. 


Business keeps quiet in the iron trade generally, and the 
first month of the new year is closing without any material 
change in the situation. Pig iron is firm at recent quotations, 
but we do not hear of very much buying. West Coast hematites, 
67s. 6d. to 68s. per ton ; East Coast, 63s. 6d. to 64s. 6d. per ton, 
less 24 per cent. in both cases, delivered at Sheffield and Rother- 
ham. Lincolnshire, No. 3 foundry, 49s. per ton; No. 4 foundry, 
483. per ton; No. 4 forge, 47s. per ton; No. 5 forge, mottled and 
white, 47s. per ton ; basic, 48s. per ton. The premium of 2s. per 
ton on official quotations still in force. Derbyshire irons: No. 3 
foundry, 51s. per ton; No. 4 forge, 503. per ton. Both Lincoln- 
shire and Derbyshire iron quotations are not, delivered in Sheffield 
and Rotherham. In finished iron there is no improvement to 
report. The orders received are mainly to meet current require- 
ments, and are short of what is needed to give full employment 
in the works. Bar iron is unaltered at £6 10s. per ton ; sheets, 
£8 to £8 10s. per ton. 


Steel. 

The change, if anything, is for the better in the steel 
trade, the demand for the higher qualities indicating that some 
little ‘‘spurt” in certain engineering lines is being felt. The 
commoner qualities are not as yet much in request, and employ- 
ment is very little altered. The Sheffield railway steel material 
departments are anticipating benefit from the railway develop- 
ments abroad, though there they will undoubtedly have to 
encounter keen competition. 


The Heavy Industries. 

Affairs remain pretty much as last reported. In some 
departments additional workmen have been taken on in the initial 
stages of manufacture in several directions, and while any relief 
in this way is welcome there are still far too many workers in 
want of employment. A hopeful feeling prevails, however, that 
conditions will improve as the year advances, though probably 
it will not be much in evidence during the opening quarter. 
The stagnation in the general shipbuilding business continues, 
and there can be no material improvement until a decided 
change for the better is reported in that direction. There 
is complaint both of the volume and the number of orders received 
for railway material. Large railway developments are looked for 
in South America and other distant countries, and 1t is hoped that 
considerable work may be forthcoming on that account later on. 
The home demand is not increasing, and the different railway 
agreements which have been arranged will not tend to make the 
manufacture of railway specialities any brisker. The effect, 
indeed, is pretty certain to be the other way about, as each 
separate company will not require to keep such heavy independent 
stocks of material as it has found necessary to do under for- 
mer circumstances, 


Trackless Trams. 

A deputation, consisting of Councillor Fenton, vice- 
chairman of the Tramways Committee, Councillor Bailey, and 
Mr. A. Kt. Fearnley, tramways general manager, left Sheffield 
on Tuesday for Vienna. They are to be absent over a week, the 
purpose of their journey being to investigate the trackless tram 
systems of the Continent. 


Sheffield Chamber of Commerce. 

The annual] general meeting of the Sheffield Chamber of 
Commerce is to be held at the Cutlers’ Hall, on the 12th of 
Feoruary. At the annual dinner in the evening the chief guest 
will be Lord Robert Cecil. 


Presentation to Mr. E, Willoughby Firth. 

At a meeting of the officials’ staff and managers of 
Thomas, Firth and Sons, Limited, Norfolk Works, Sheffield, on 
Monday last, Mr. E. Willoughby Firth, J.P., was presented with 
a col ection of old Sheffield plate and an illuminated address upon 
his retirement from active service with the company. The 
presentation was made by Mr. John Clarke. 








NORTH OF ENGLAND. 
(From 
Cleveland Pig Iron. 

Tue pig iron market has become steadier this week, and 
fluctuations in prices of Cleveland iron have been on a smaller scale 
than for some weeks. ‘I'he views of both sellers and buyers are 
certainly more optimistic, and they seem to be justified in taking 
up that attitude. The result of the better feeling is that con- 
sumers will pay higher rates for forward delivery than they will 
give for prompt. In the case of Cleveland warrants the pric2 for 
delivery in April is 7d. or 8d. per ton higher than the cash quota- 
tion, and in the same way consumers wi!l give 49s. for Nu. 3 for 
delivery up to the end of March, and 49s. 6d. for delivery in the 
recond quarter of the year, whereas 48s. 74d. is the rate for prompt 
delivery, and 48s, 9d. over February. This is a good feature, for 
it indicates that consumers have the courage of their opinions. 
The further the delivery is to be forward, the higher the price 
that has to be paid. No one believes in any move the other 
way, but the idea is that the value of pig iron will rise, and 
that those who wait will have more to pay when they do 
satisfy their needs. While the price for No. 3 Cleveland G.M.B. 
pig iron for February delivery is 48s. 9d. per ton, No. 1 is 
at 51s., No. 4 foundry at 47s. 9d., No. 4 forge at 46s. 9d., and 
mottled and white at 46s, 3d., but there is no great amount 
available for sale of any quality except No. 3, which is the main 
description that is produced in this district. The wazes of the 
Cleveland ironstone miners for the current quarter are not yet 
agreed upon. The employers asked for 2 per cent. reduction, 
which the men were not prepared to accept; this week the 
masters have reduced their demand to 1 per cent., and it is 
probable that this will be agreed upon. The blast furnacemen’s 
wages were reduced three quarters of 1 per cent., but that was in 
accordance with their sliding scale. The ironstone miners aban- 
doned their sliding scale some years ago, and have since had their 
wages adjusted by negotiation with the employers each quarter. 


ovr own Correspondent.) 


Furnace Cole. 

A satisfactory matter for makers of pig iron is that they 
have been able to get some relief in the cost of coke, for the 
manufacturers of that, after keeping their quotations for several 
weeks at 16s. per ton delivered at Middlesbrough, have given way, 
and now are keen sellers at 15s. 9d. per ton; indeed, it has this 
week been not at all difficult to buy at 15s. 6d. per ton. The 
demand has slackened owing to the blowing out or damping down 
of furnaces, and the lessened business with consumers abroad, at 
the same time that the production of coke has been somewhat 
increased. It cannot be denied that more coke is being offered than 
the market at present needs, and. at some collieries the benches 
are becoming blocked, so that during the last few days there has 
been quite a rush to sell. . Relatively coke is rather cheaper now 
than Cleveland pig iron, and the producers of the latter-say they 
are Tag a bit of their own back, for coke was very dear in 1906 
ani ° 


. arrest the course of business and prevent its expansion. 





Hematite Pig Iron. 

Consumers of East Coast hematite pig iron continue to 
hold off from buying, and scarcely any sales have been reported 
since this year came in ; only small lots for immediate delivery 
have been purchased, and it is believed that makers’ stocks are 
accumulating, though there is no hematite iron going into the 
public store For some time second hands have been competing 
with the makers They bought rather heavily during the last 
ot in the expectation that prices would continue to rise, but 
that has not been the case, and it turas out that they purchased 
too much, for they have not been able to find markets for all they 
bought. Thus they have been keen sellers of smal! quantities for 
prompt delivery, and that has weakened the prices of hematite 
generally ‘This week not only second hands but also makers have 
been selling mixed numbers as low as 55s. 6d. per ton for early 
delivery, but the producers hold out for 56s. for delivery up to the 
end of the quarter. Second hands are hardly prepared to sell for 
forward delivery. No. 4 is obtainable at 55s per ton for prompt 
delivery, but there is not much forthcoming. Rubio ore is kept up 
in price, and for some weeks has stood at 16s. per ton c.i.f. Mid- 
dlesbrough, notwithstanding that the rates of freight for ore have 
been reduced, and the 3s. 9d. per ton now accepted Bilbao to 
Middlesbrough is the lowest on record. It certainly cannot pay 
the shipowners, but that is their look-out, and it is not surprising 
that the number of vessels laid up continues to increase, and that 
there should be negotiations in progress among shipping companies 
for the establishment of a combination to secure ‘‘ living ” freights. 


Stock of Pig Iron. 

There is some improvement to report in connection with 
this. It is still increasing, but at a lessened rate than was 
reported in the first half of the month ; indeed, there have been 
some days on which decreases were reported. It is probable, 
however, that makers are adding to their stocks, but that is a 
policy which they will not follow fur long. Of late years accumu- 
lating a heavy stock has been out of favour with the producers of 
Cleveland pig iron. On the 27th Connal’s stock of Cieveland pig 
was 152,675 tons, an increase this month of 16,361 tons. The 
stock consisted of 151,240 tons of No. 3 quality, 1000 tons of iron 
deliverable as standard, and 435 tons of iron not deliverable as 
standard. No other description of pig iron is held in the public 
stores. 


Exports of Pig Iron. 


The shipments of pig iron from the Cleveland district 
during January have been disappointing, and the expected im- 
provement has not yet arrived. Deliveries to the Continent 
are unsatisfactory, and probably will continue so for the next 
three or four weeks. To the United States some special pig iroa 
has been sent, and also shipments of Cleveland pig iron to 
Australia have been reported. The total exports of pig iron from 
the Cleveland district this month to 27th reached 65,135 tons, as 
compared with 64,568 tons last montb, 91,108 tons in January, 
1908, and 114,337 tons in January, 1907, allto 27th. On Tuesday 
3500 tons of spiegel iron were shipped from Middlesbrough to 
Baltimore, but it cannot be inferred from that shipment that 
trade is reviving between this district and the United States. 


Realised Prices of Finished Iron. 

The accountants have this week informed the Board of 
Conciliation and Arbitration for the Manufactured Iron Trade of 
the North of England that the average price realised for the manu- 
factured iron delivered by the firms in the district during Novem- 
ber-December was £6 13s. 5.71ld. per ton, this showing an 
unexpected increase on September-October of 1s. 2.03d. per ton, 
and in accordance with the sliding scale arrangement the wages 
of the men employed at the finished ironworks in the North-East 
of England will be raised 24 per cent. from next Monday, while 
the rate for puddling will be advanced 3d. per ton to 8s. 9d. Cer- 
tainly no one looked for such an advance, seeing that there had 
been no changes in the quoted prices during the period, nor in fact 
for a considerable time previously. The average realised prices 
for the different classes, and the comparison with the rates for the 
previous two months, were as under: — 


Average net realised price. 
4a < 


4 . - 
Rails 611 5.61 Advance 2 4.22 
Plates .. 5 910.71 Reduction 0 0.20 
Dar. :. 613 5.22 .. Advance 1 4.55 
Angles... 616 8.83 Reduction .. 1 2.59 


The £6 13s. 5.71d. realised for all kinds was 13s. 3.39d. per ton 
below the maximum figure of the late ‘‘boom,” that rate being 
reported for September-October, 1907. It is to be remarked that 
close upon 9 per cent. of all the finished iron made in the North- 
East of England is now in the form of bars. In 1908 the total 
deliveries of manufactured iron from North of England works 
only reached 40,910 tons, and of this 33,681 tons were bars. 
This is the smallest output of finished iron ever reported for 
this district, the next smallest being 67,312 tons—or 40 per cent. 
more—in the previous year. In 1883 the production was 657,593 
tons. The average realised price in 1908 was £6 15s. 7.6d., 
against £7 33. 7d. in 1907; £6 10s. 1ld. in 1906 ; and £5 19s. 2d. 
in 1905. With the exception of 1907 the average realised price 
was higher in 1908 than in any year since 1901. ‘ 


Coal and Coke. 

Coke, as above stated, has become easier in price, the 
supply being in excess of the requirements, but a fair business is 
being done in coal, the prices for which are stiff. Best steam coal 
is at 10s. 3d. per ton f.o.b., best gas coal at 10s., with seconds gas 
at 9s., and about 3d. less will be accepted for forward. Consider- 
ing that so many steamers are laid up, the demand for bunker coal 
is fair, and sellers hold to 8s, 9d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE is a pretty widespread impression in commercial 
and trade circles that an improvement in business may not be far 
off, but as yet no real ee for the better has been experienced. 
Certain wages disputes and the uncertainty that has existed as to 
the issue of the railways demurrage departure have —— to 
Manu- 
facturers have been looking for a further cheapening of material 
and fuel, and at the moment it is doubtful if their expectations 
in this respect will be fully realised. It is not a little dis- 
couraging that the values of manufactured goods are still 
decreasing, in consequence of the keenness of competition both 
between home and foreign competitors. But, granting all the 
disadvantages hinted at, there is a readiness to participate in 
any improvement in business that may spring up, and this will 
be all the more practicable on account of the cheapness of money, 


The Demurrage Question. 

Various interviews have taken place in the course of the 
ast week in Glasgow between directors of the Caledonian, North 
ritish and Glasgow and South-Western Railways and represen- 

tatives of traders with regard to the charges of demurrage which 
the railway companies are to introduce from the beginning of 
next week. The iron and steel interests have received special 
attention in the discussion of the subject, but most other trades 
feel that they are no less likely to be prejudiced by the new 
departure. The railway directors have declined to modify the 
arrangements of which they gave notice, with the exception that 
they apparently do not now propose to withhold supplies of 
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wagons from those traders who decline to make written applica- 
tion for them. It is expected that supplies of wagons will be 
forthcoming as usual, and that accounts containing demurrage 
charges for delaying wagons will be issued at the month’s end to 
the persons concerned. In the meantime it has been arranged 
vo ggg matter will come before the Bvard of Trade next 
month. 


The Pig Iron Warrant Market. 

There has been a little more doing in pig iron warrants in 
the last few days, but prices have been irregular. Cleveland war- 
rants have sold from 483. 6}d. to 49s., and back to 48s. 54d. cash, 
at 49s. for delivery in eleven days, 49s. 1d. to 48s. 8d. one month, 
and 49s. 24d. and 49s, 14d. three months. Cumberland hematite 
warrants have been comparatively neglected. 


Scotch Makers’ Iron. 

A fair business is reported in the special brands of Scotch 
makers’ iron both for home use and transmission to England. In 
most instances prices are steady, but several brands have been 
done at 6d. per ton reduction. Monkland, No. 1, is quoted at 
Glasgow 55s. 6d.; No 3,53s 64.; Carnbroe, No. 1, 57s. ; No. 3, 54s. 6d.; 
Clyde, No. 1, 60s.; No. 3, 54s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 
54s. 6d.; Calder, No. 1, 6ls.; No. 3, 56s.; Summerlee, No. 1, 
62s.; No. 3, 56s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, 
No. 1, 90s.; No. 3, 59s. 6d.; Glengarnock, at Ardrossan, No. 1, 
62s.; No. 3, 57s. ; Eglinton, at Ardrossan or Troon, No. 1, 55a. 6d. ; 
No. 3, 53s. 6d.; Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 
53s. 6d.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d. ; 
Carron, at Grangemouth, No. 1, 62s.; No. 3, 57s. per ton. “There 
are 78 furnaces in blast in Scotland, compared with 74 at this time 
last year, and of the total 38 are making ordinary and 40 hematite 
iron. The demand for hematite is quiet, but it is certain that 
larger quantities will be required by the steel makers later. 
Prices of hematite are 6d. lower, and merchants now quote 
57s. 6d. per ton for delivery at the West of Scotland steelworks. 
Thirteen cargoes of hematite ore arrived in the Clyde in the last 
six days, three of these being from England, and eleven cargoes 
from abroad. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5378 tons, against 5167 in the corresponding 
week of last year. No pig iron was sent to either Canad, or the 
United States, Italy, or Russia, but there was despatched to South 
America, 551 tons ; India, 45; Australia, 385 ; France, 140; Ger- 
many, 35; Holland, 10; Belgium, 30; Spain and Portugal, 50 ; 
China and Japan, 260; other countries, 903 ; the coastwise ship- 
ments being 2979 tons, compared with 3721 in the same week of 
1908. The arrivals at Grangemouth of pig iron from Cleveland 
and district were 8815, tons being 3166 tons less than in the corre- 
sponding week of last year. 


Finished Iron and Steel. 

The steel makers have not been able to obtain as much 
work as would keep their plant in full operation. Some fair lines 
have been fixed for abroad for angles and ship plates, and these 
are reported to have been accepted about 5s. per ton below the 
official quotations for home supplies. It should be stated, how- 
ever, that the quantities arranged were comparatively large. 
Among home makers competition has been very keen for foreign 
material. The makers of malleable iron are doing somewhat 
better, but the orders in hand are nearly all from hand to mouth. 


The Coal Trade. 

The shipping business in coal in the past week showed 
some expansion, but in the past few days the trade has been much 
handicapped by the uncertainty as to the outcome of the demur- 
rage question. On ‘Change in Glasgow it was most difficult to 
arrange any forward business. The shipping quotations were :— 
For house coal, 9s. 3d. to 9s. 9d.; steam, 9s. 6d. to 9s. 9d.; and 
splint, 10s. to 10s, 3d. per ton. House coal for home use is about 
former prices, with atair business, but manufacturing qualities 
are much neglected. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Welsh Coal Trade. 

Last week there was an absence of any departure from 
a rather dull condition of things. The trade has been so accus- 
tomed to large tonnage coming in, and being despatched, that 
40,000 to 50,000 tons in one day from Cardiff is considered an 
indication of slackness, and when foreign requirements fall off and 
the usual “‘ prompt trade” is quiet, business on ‘Change is looked 
upon as tending toa fall. For some time a strong effort has been 
made to keep in the l4s. groove, but though best steams are 
quoted up to 14s. 3d. and even 14s. 6d., it is not denied but that 
best coals have been sold as low as 13s, 6d. and 13s. 9d. Men are 
working well and supplies are ample. House coal remains firm, 
and for smal] steam demands continue active ; best drys are now 
under 14s, 


Latest Cardiff Prices. 

Best steam, large, 14s, to 14s. 8d.; best seconds, 13s, 6d. 
to 13s. 9d.; ordinary seconds, 13s. to 13s. 3d.; best drys, 14s. 
to 14s. 61.; ordinary drys, 12s. 6d. to 13s.; best washed nuts, 
12s, 3d. to 12s. 6d.; seconds, 10s. 6d. to 11s, 6d.; best washed 
peas, 10s. to lls.; seconds, 9s. to 4s. 6d.; very best smalls, 
8s. 3d. to 8s. 6d.; best ordinaries, 7s. 3d. to 7s. 6d.; inferior sorts, 
6s. 3d. to 6s. 9d.; best Monmouthshire black vein, 13s. 3d. 
to 13s. 6d.; ordinary Western Valleys, 12s. 6d. to 13s.; best 
Eastern Valleys, 12s. to 12s, 3d. ; seconds, 1ls. 3d. to lls. 6d. 
Bituminous coals: Very best house, 17s. 6d. to 18s.; best 
ordinaries, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
brush, 13s. 6d. to 13s. 9d.; smalls, 9s. 6d. to 10s.; No, 2 Rhondda, 
large, 11s. 9d. to 12s.; through, 9s. 3d. to 9s. 6d.; smalls, 7s. 3d. 
to 7s. 6d. Patent fuel, 14s. to 14s. 3d. Coke, furnace, 15s. 6d. 
to lts. 6d.; foundry, 17s. 6d. to 20s.; jal, 24s, to 26s., 
dull. Pitwood: There has been little change, and demand con- 
tinues without any improvement ; lowest prices, 16s. 6d. to 17s., 
Cardiff. Newport prices up to 17s. 6d. 


8s 


Newport Coal Prices. 

Steam coal dull; poor undertone ; best black vein, 13s. to 
13s. 3d.; ordinary Western Valley, 12s. 6d. to 12s. 9d.; best 
Eastern, 11s. 9d. to 12s.; seconds, 11s. to 11s. 3d.; best smalls, 
7s. to 7s. 3d.; seconds, 6s. 6d. to 6s, 9d.; inferiors, from 6s. to 
6s. 3d. Best house coal, 16s. to 16s, 6d.; seconds, 15s. to 15s. 6d. 
Patent fuel, 13s. 9d. to 14s, 3d. 


Swansea Coals, Anthracite and Bituminous. 

A somewhat quiet state of things prevails; Swansea 
Valley, large, slower ; red vein still falling, and no improvement in 
nuts. Rubbly culm and duff still on down grade, and, with 
climatic conditions, market not likely to change for a while. 
Latest :—Best malting, 24s. 6d. to 25s. net ; seconds, 21s. 6d. to 
22s, net; big vein, 17s. to 18s , less 24 ; red vein, 12s. to 13s., less 
24; cobbles, 23s. to 23s. 6d. net; Paris nuts, 25s. to 25s. 6d. 
net.; French puts, 25s. 6d. to 26s. net; German nuts, 
24s. 6d. to 25s. net; beans, 17s. to 18s. net; large peas, 10s. to 
lls. net; fine peas, 9s. 6d. to 10s. net ; rubbly culm, 3s, 6d. less 
23 ; duff, 2s. to 2s. 3d. net. Steam coals, best, 14s. 6d. to lds., 
less 24; bunkers, 9s, 9d. to 10s. 3d., less 24; small, 7s. 6d. to 
8s., less 24. No. 3 Rhondda, 17s. to 18s, Patent fuel, 12s. to 


Swansea Dock. 

At a late meeting of the Harbour Trustees this notable 
enterprise was inspected and its forward condition received well- 
deserved praise. It is now certain to be opened in October, and 
promises to take a prominent position among the great docks of 
the kingdom, quite justifying the outlay, which some of the 
trustees at the outset arded as a rash one. It was in July, 
1904, the fact was recorded in this column that the King had 
cut the first sod, and since then unremitting effort under skilled 
and judicious direction has achieved a great success. A huge area 
has been reclaimed from the sea, enclosed by a sea wall over a mile 
in length, and within this has been made a dock of 71 acres, with 
a length of quay of no less than 13,520ft., an entrance lock of 
875ft. by 90ft., depth of 40ft. at high water ordinary spring tides, 
and 12ft. at low tides. The equipment will be, of course, a matter 
of careful judgment. The contractors, Messrs. Topham, Jones 
and Railton, and the general manager are to congratulated, and 
this was the verdict at the inspection on Friday. 


Coal for the Swiss Railways. 

It is regarded as only a temporary mischance that Wales 
has had to suffer of late from a falling off in foreign trade, and 
authorities quite expect that buyers are beginning to put in their 
requirements, and one of the last to be noted is the Swiss Railways. 
Some time ago one of the professors employed by the Government 
visited this country, and reported favourably upon the coals of 
Wales, Northumberland, Durham, and York, and the result is 
discussed at Cardiff as likely to be of extreme importance to this 
port. 

New Bridge at Pontypridd. 

The fine bridge now erected at this place, which is of 
commanding importance to the Rhondda, is worthy of a note. 
The bridge is of steel and ferro-concrete work, and its span over 
the Taff has a reach of 116ft.; the land abutmentseach side, 20ft. ; 
total length, 175ft. It is stated that the cost is less than if of 
stone or iron. Total load borne is 40 tons over the main arch. 


Colliers’ Rescue Stations. 

Mr. Hann, general manager of the Powell Duffryn 
Colliery, has, in conjunction with the Nixon’s Bwllfa and the 
Cwmaman Collieries, started one of these expedients, which are 
of such great benefit in time of emergency and disaster. They 
are not, as some have supposed, harbours of refuge such as Mr. 
Kirkhouse invented at Tylerstown and placed near the lamp 
station, but galleries and arrangements on the surface where such 
appliances as that of Fleus and the Weg and Dragar apparatus 
can be applied. This of Mr. E. M. Hann’s is a building near the 
Cwmaman Colliery, and on Saturday last was the centre of attrac- 
tion to a large number of the leading mining agents and coal pro- 
prietors of Wales, where the plans to be exercised were clearly 
demonstrated by Mr. Hann and others. 


Cardiff Tramways. 

It has been proposed to spend £11,175 in repairing and 
keeping in condition the tramways in connection with Cardiff. 
These have been down from six to — and the estimate 
at the starting point was that they would last fifteen years. An 
able report on the subject, the joint production of the surveyor 
and the engineer, was submitted this week to the Corporation 
Streets Committee, which has entered thoroughly into the sub- 
ject, and to the ratepayers is satisfactory, as showing that the 
suggestion for reconstructing should not be entertained at the 
present time. The concluding paragraph of the report is that 
there was a long life left yet in the Cardiff tramway track, and 
that there was no reason to believe that the tramways would not 
last the period anticipated. And if the recommendations as to 
repairs on a large and general scale were carried out immediately 
and the system of keeping down corrugations adopted, the imme- 
diate result would be to effect an annual saving in cost of main- 
tenance during the next few years, by which time some sections 
of the rails would have to be removed, and there would be a 
fund available for the purpose. 


Our Coal Supplies. 

In Wales, especially in mineral circles, the speech of Sir 
W. Remsay at the Mansion House upon the coal supplies of the 
country and their limitation to two hundred years is being 
keenly discussed, and the question is asked what of the Commis- 
sion appointed two years ago and of the important evidence said 
to have been given with regard to wastage, to unworked areas in 
the Welsh coalfield, &c. It is thought, locally, that the result of 
the Commission, which included Sir W. T. Lewis among the chief 
authorities, was such as materially to prolong Sir W. Ramsay’s 
estimate. 


Iron and Steel. 

There was a moderate consignment on Great Western 
account of heavy rails. Dowlais last week assumed good form, 
and very satisfactory work was done, furnaces and mills working 
full time. Little alteration in any other quarter. Tolerable 
imports of pig and scrap steel toSwansea ; 1750 tons steel received 
by Mordey Jones from Bruges; pig iron from Ulverston to 
Llanelly. Latest quotations, Swansea:—Pig iron: Hematite, 
mixed numbers, 57s. 3d. cash and month; Middlesbrough, 
48s. 53d. cash, and 48s, 84d. month; Scotch, 54s. 6d. cash and 
month ; Welsh hematite, 61s. to 61s. 6d., delivered. Steel bars: 
Siemens, £4 8s, 9d.; Bessemer, £4 7s. 6d. to £4 8s. 9d. No heavy 
rails quoted. Prices stated to range about £5 5s. Iron ore, 
Cardiff or Newport, 15s, 6d. to 16s. Other quotations, Swansea : 
-Lead, £13 15s, 9d.; spelter, £21 7s. 6d.; silver, 24d. per oz.; 
block tin, £126 cash, £127 15s, three months. At Moriston 
furnaces are kept out at intervals to keep stocks of ingots low 
in the steel trade. 


Tin-plate. 

The demand for black plate has fallen off, but there is 
an increased demand for finished plate both here and at Llanelly. 
In all parts of the district there is a good round healthy demand 
for plates, and prospects are well maintained. little departures 
from this state of things are occasionally to be noted, due very 
often to climatic, and not industrial, causes, On the whole, 
prospects are good, and steady demands can be met without any 
fear of labour frictions. Last week there was an exceptional 
falling off in shipments, only 22,584 boxes being shipped, but 
loading is going on better this week, New York, China, and Japan 
being well represented. Last week the works turned out over 
81,000 boxes, and there are now in Swansea warehouses, &c., 
219,528 boxes, which will be largely diminished before the close of 
the week. A new five-mill works is likely at Llanelly. Latest 
prices :—Ordinary plates, Bessemer and Siemens, lls. 10$d., 
wasters at usual reduction ; C.A. roofing sheets, £8 5s. per ton ; 
big sheets for galvanising, £8 5s. to £8 7s. 6d.; finished black 
plates, £9 5s. to £9 7s. 6d.; galvanised sheets, 24 g., £12 10s. 


Swansea Valley. 


not be full work at Wannllech, but a short time will put all right, 
and the lesson to the colliers will not be thrown away. A gratify- 
ing fact is the increasing demand for anthracite, and the special 
merits of this class of coal in the neighbourhood will tend to the 
benefit of the collieries and of the port. New tin mills are 
rumoured. 


Bute Docks. 

Keen interest is riveted at present upon railway and dock 
business in view of the coming fusion contest. The returns of 
trade of the Bute Docks for 1908 show that exports totalled 
9,893,918 tons, or 111,158 tons more than in the previous year, 
1907. The slackness in the iron trade is forcibly shown by les- 
sened imports, totalling 177,220 tons, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 19th. 

OrbERS for 300,000 tons of steel rails are under negotiation, 
and have been dragging for some time. The New York Central 
is figuring on 80,000 tons ; the Baltimore and Ohio, 60,000 tons ; 
the New Haven-Boston, 25,000 tons; International Great 
Northern, 22,000 tons; the Louisville and Nashville, 60,000 tons. 
The expected expansion in general demand has not appeared, and 
the present output of the larger mills will not be much longer ab- 
sorbed unless an improvement manifests within thirty days. 
There are several signs pointing to a general improvement within 
that time, such as inquiries for large quantities of matarial. 

The tin-plate mills are kept fairly busy. Leading mills are 
working on orders for bright plate for salmon packing interests, 
More tin-plate capacity is now engaged than fora year. The pig 
iron market continues inactive. Some Southern furnaces. are 
taking orders at 13dols. for No. 2 X, second quarter’s delivery. 
Most Northern furnaces are refusing to sell on this basis, and are 
stacking their surplus, Bar iron prices for November, according 
to recent adjustments, were 1 35 dols. per 1001b., which makes 
puddling 5.25 dols. for the nect two months. _ Bars are 1.50 dols. 
at Pittsburgh. Furnace coke is in excess, and independent pro- 
ducers have decided to restrict output until the excess is absorbed. 
A great deal of structural iron and steel is under negotiation, but 
for various reasons there is but little business actually placed, 

The enterprises planned in this city will absorb an enormous 
quantity of material. Deliveries are now being made on the 24,000- 
ton order for the elevated tracks of the Chicago and North- 
Western. Three buildings in Chicago will take 15,000 tons, to be 
ordered within three months. The plans of many large interests 
call for machinery and tools, but orders come in slowly. There is 
no fault found with prices, but delay is indulged in for no reason 
that can be assigned. Tin has dropped a fraction ; spot, 27.50 dols.; 
afloat, 2395 tons. Lake copper is 143 cents; electrolytic, 
14-144. Producers and manufacturers of copper are endeavouring 
to maintain prices in the face of adverse conditions. 








LAUNCHES AND TRIAL TRIPS. 





SIMCOE, twin-screw steamer ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of the Canadian Govern- 
ment; dimensions, 180ft. by 35ft. beam ; engines, triple-expansion ; 
constructed by the builders ; launch, January 21st. 

DANUBIAN, steel screw steamer; built by Swan, Hunter and 
Wigham Richard son, Limited ; to the order of Messrs. Lane and 
Macandrew ; dimensions, 3%9ft. by 51ft. 6in. by 30ft. 3in.; to 
carry 7100 tons; engines, triple-expansion, 27in., 45in., 74in. by 
48in. stroke, pressure 1801b.; constructed by the Wallsend Slip- 
way and Engineering Company, Limited ; launch, January 21st. 

Et Loo, petroleum steamer; built by Sir W. G. Armstrong, 
Whitworth and Co.; to the order of the Lobitos Oilfields, Limited, 
of London; dimensions, 398ft. by 5lft. by 28ft. 6in.; to carry 
6500 tons; engines, triple-expansion, 26in., 43in., 72in. by 48in. 
stroke, pressure 1801b.; constructed by the Wallsend Slipway and 
Engineering Company, Limited ; trial trip recently. 

DANUBIAN, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Petroleum 
Steamship Company, Limited; dimensions, 400ft. by 51ft. 84in. 
by 30ft. 3in.; to carry 6800 tons ; engines, triple-expansion, 27in., 
45in., 74in. by 48in.-stroke, pressure 180 1b.; constracted by the 
Wallsend Slipway and Engineering Company, Limited ; launch, 
January 21st. 








ALMANACS, DIARIES, &c., FOR 1909. 


THE Western Electric Company, of Norfolk House, Victoria 
Embankment, has sent us a neat little calendar suitable for hang- 
ing on the wall or for standing on the desk. It is provided with 
monthly and daily cards.—KE. Arnold Pochin and Brothers, of 
Trafford Park, Manchester, have sent a wall calendar with 
monthly cards, A novel feature about this calendar is that it is 
provided with three receptacles for the cards—one for the present 
month, one for the last month, and another for the next month. 
By this arrangement the date of any day during the quarter .can 
be seen at a glance.—James Spencer and Co., of Hollinwood, 
Manchester, have issued an excellent wall calendar with monthly 
tear-off sheets. It is printed on high-class paper, and each sheet 
bears an illustration com kind of machine tool as manufactured 
by the firm.—W. H. Willcox and Co., Limited, of 23, Southwark- 
street, S.E., have forwarded a handy wall calendar with monthly 
tear-off sheets, the sheets bearing illustrations of the company’s 
pumps, injectors, valves, and the numerous other of the firm’s 
goods.—From Taylor and Challen, Limited, of Constitution-hill, 
Birmingham, we have a very useful combined calendar and 
scribbling block. The calendar has small monthly tear-off sheets, 
and the plain sheets for writing upon are perforated so that they 
can be torn off at will.—From the Alexandra, Newport and South 
Wales Docks and Railway, of Newport, we have received a useful 
wall calendar. The calendar is printed on a large card bearing a 
picture of the Alexandra Docks, Newport, Mon. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed that the Simms Manufacturing Company 
Limited, has acquired the exclusive British rights of Messrs, 
Voisin Freres aéroplanes, 

LANCASTER AND TONGE, Limited, engineers, of Pendleton, 
Manchester, have asked us to state that their telephone numbers 





Copper remains tolerably active, and good b con- 
tinues at the spelter factories. At the Mond nickel works activity 
is marked, and gratifying conditions prevail at the British metal 
extraction works, weldless tube, and safety fuse establishments. 
The bituminous coal trade in the Valley continues very depressed. 


Llanelly. 


The friction amongst operatives, colliers, and others, 
which bas prevented the success of Llanelly is steadily disappear- 
ing, and now there seems a likelihood for better times. The 
Wannllech strike is over, and at the promising district of Bynea a 
new colliery is being opened, and there will be prompt employment 





12s. 6d.; both 2} discount, 


fora number of men. For some little time, itis thought, there will 





are now 8088 and 8089, and that their telegraphic address is 
‘* Pistons, Manchester.” 

WE are asked to state that James R. Kelly and Co., of 25, Bridge 
End, Leeds, have been appointed sole Yorkshire agents for H. W. 
Ward and Co.,’ Limited, Lionel-street, Birmingham, for their 
turret, capstan and ordinary lathes, milling and drilling machines, 
and plain and universal grinding machines. 

HEENAN AND Frovupe, Limited, engineers, of Manchester and 
Worcester, have been awarded a bronze medal by the Royal 
Sanitary Institute in tion with the model of a _ refuse 
destructor exhibited by them at the Health Exhibition, held at 








Cardiff, July, 1908, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

A SLIGHT improvement can be noticed on the iron and 
steel market in some instances. Specifications come in more freely 
and demand in sectional iron and in semi-finished steel has been in- 
creasing ; export quotations have risen M.5 p.t. There is generally 
not much business being done on foreign account. The German 
plate mills are reported to intend forming a syndicate to prevent 
a further decrease in prices. The latest accounts from the Sieger- 
land are fairly good, at least as regards the iron ore trade, the 
reduction in output having been fixed at 40 per cent. now, against 
50 per cent. last quarter. The Union of Steel Wheel Makers has, 
according to the Rhenish- Westphalian Gazette, reduced quotations 
from M, 25 to M. 22.50 p.t. in consequence of the very fierce 
competition of outsiders. 


The Silesian Iron Market. 

Activity has remained tolerably good in most branches, 
hat West German works prove successful rivals. Quotations for 
Upper Silesian bars have, in consequence of this, been reduced 
M. 5 p.t. recently. The successful competition of a Chinese rail- 
works at a recent tendering for the Tientsin-Pukow Railway has 
caused some surprise on the international rail market. The 
greater part of the requirements, 78,000 t. rails and hardware, to 
be delivered in the course of the next three years, had previously 
been given to the German Steel Convention ; now tenders have 
been invited for the supply of 14,000 t. 85 lb. rails for the southern 
part of the above mentioned railway, and the Chinese Stee] Works 
Hanyang received an order for 7000 t. The works are the only 
ironworks of the Chinese Empire that can boast of modern equip- 
ment, having been considerably enlarged and improved some years 
ago; it turns out over 60,000 t. pig iron annually. The steel 
works and rolling mills have been in operation for about two years 
now. The Hanyang works are very favourably situated for the 
said order, sea-going vessels being able to come up the Yang-tse- 
Kiang as far as Hanyang. 


Coal in Germany. 
The position of the coal market is unchanged and 
tolerably firm in the Ruhr district, and Silesian coalowners 
continue to do a satisfactory business, 


Decrease in Austria-Hungary. 

Trade is slackening off considerably in almost all 
departments of the ircn and steel industry ; at several establish- 
ments the working hours have been considerably reduced. A poor 
trade is being done in bars and in merchant iron, also in girders, 
while the demand for rails continues pretty lively. The import 
figures for November, 1908, show a decrease as compared with the 
same month last year, 194,000 q. iron and iron articles having been 
imported in that period, compared with 278,000 q. last year, while 
72,000 q., as against 125,000 q., have been exported. Import in 
pig iron decreased from 209.000 q to 110,000 q.; import in bars, 
on the other hand, rose from 13,000 q. to 30,000 q. Plates 
decreased from 20,000 q. to 11,000 q. In coal, as well as in coke, 
consumption is about equal to production. 


Quiet Business in France. 

There is nothing of interest to report, the tendency 
generally being steady, but a lack of animatiun is complained of. 
Quotations on the Paris market are 160f. p.t. for merchant iron, 
170f. p.t. for steel bars, 190f. p.t. for girders, and 185f. p.t. for 
3mm. plates. Weakness prevails on the French coal] market, and 
quotations for engine fuel have been reduced 1.50f. to 2f. p.t. in the 
Nord and Pas de Calais district. House coal is stiff in price and 
well inquired for, demand having rather increased. 


Improvement Continues in Belgium. 

The pure rolling mills that had felt the depression in 
trade most keenly are in a somewhat better condition now, since 
raw bars and semi-finished steel have been reduced in price. 
From the Ist of January quotations for the former are 92.50f. to 
93f. p t., to which are added bounties that rise up to 7.50f. p.t., 
according to the weight of the order ; billets stand at 100f. p.t.; 
raw plates, 107.50f. p.t. Little is done in the pig iron trade; 
foundry pig, No. 3 is quoted 54f. p.t.; forge pig, 54f. and 59f. p.t. 
in Athus and in Charleroi; basic, 64f. p.t. Bars have further 
stiffened in price,£4 15s. being generally quoted for bars in basic, 
and £4 17s, for iron bars f.o.b, Antwerp. Inland quotations are 
132.50f. and 135f. p.t. Plates are rather more lively than before, 
only the heavier sorts are a little neglected ;£5 4s, is quoted for 
steel plates, and £5 10s. for iron plates. The coal market in 
Belgium shows some weakness, especially in engine fuel. 








Contracts.—We are informed that Messrs. Nicholds and 
Reynolds, of King’s-court, Broadway, Westminster, 8.W., have 
secured the contract for the new factory for the Dunmow Flitch 
Bacon Company, Limited. The factory is to be built on the firm’s 
system of steel framing and hollow concrete blocks. In connection 
with the same factory, Wm. Douglas and Sons, Limited, have 
secured the contract for the refrigerating plant and other 
machinery, and the tender for the suction gas plant has been 
secured by Tangyes, Limited, of Birmingham. 

RoyAL METEOROLOGICAL SocleTy.—The annual meeting of the 
Royal Meteorological Society was held on Wednesday evening, the 
20th instant, at the Institution of Civil Engineers, Westminster, 
Dr. H. R. Mill, president, in the chair. The Council in their 
report referred with pleasure to the increasing interest in 
meteorology which is apparent throughout the country. They 
also reported a further increase in the roll of the Fellows. Dr. 
Mill gave an interesting presidential address on ‘‘Some Aims 
and Efforts of the Society in its Relation to the Public and to 
Meteorological Science.” He pointed out that the Society is 
composed of Fellows whose interest in meteorology varies widely, 
and there is moderation in dividing the Fellows into no more 
than three orders — meteorologists, observers, and interested 
persons. Meteorologists have either voluntarily devoted much 
time to the scientific study of atmospheric phenomena or are 
professionally engaged in meteorological work ; observers, while 
often well versed in meteorology, specialise in collecting data and 
preparing them for discussion ; and persons interested are those 
—and they form the majority — who have neither the special 
training of a meteorologist nor the special aptitude or inclina- 
tion of an observer, but are none the less convinced of the 
im nee of the work which is being done by the other two 
orders, and willing to support it, eager to become acquainted 
with the results obtained, able to follow and appreciate and 
ofteh to criticise very usefully, the expositions which meteor- 
ologists and observers lay before the meetings. After referring 
to the activity of the Society in the establisment of well- 
equipped and carefullyinspected stations for accurate observations 
of meteorological phenomena, and to the work carried out by 
various special committees, the president proceeded to call atten- 
tion to two lines of usefulness which lay open to the Society at 
the present time. One was the correction of the impulsive 
sensationalism and anti-scientific spirit in meteorological matters 
of a certain section of the Press in this country, which no doubt 
faithfully reflected the somewhat muddled ideas of the general 
public; the other was the advance which had been made in 
meteorological science during the last few years and the new 
opportunities it brings. After Dr. Mill had been thanked for his 
address and for his services during the past year, Mr. H. Mellish 
was elected president and Mr. F, Campbell Bayard and Commander 
F. W. Caborne, C.B., secretaries for the eusuing year. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and cddress 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


27,975. December 19th, 1907.—IMPROVEMENTS IN THE CON- 
STRUCTION AND ARRANGEMENT OF BOILER FURNACES, by 
Benjamin Arthur Thomas, of Clarence Chambers, 39, Corpora- 
tion-street, Birmingham. 

This invention relates to the perfecting of combustion. 
In carrying out this invention at one or both ends of the bars of 
the furnace are provided vertical or inclined short lengths of 
bars, the bars being jointed up to the grate bottom bars, that is to 
say, they are mitred together so that the air chamber of the one 
forms a continuation of the other, and also the air spaces betggeen 
the body of the bars are similarly continued. At the upper end 


N° 27.975 








Front View of Bars 


Locomotive Type of Boiler 


of these vertically arranged bars the air is delivered intoa chamber 
usually of a honeycomb character. The part A of the structure 
to accommodate the air passages B may be of metal, but is prefer- 
ably of firebrick. Hence, the air passing between the wings of the 
bars A feeds the fire at such part, by reason of which a considerable 
bady of the same may be used, whilst the air passing through the 
bars from. the ‘arrow end C becomes heated, and also passes into 
and through the opening B, which promotes the combustion of 
most if not all of the unconsumed gates ere they pass over the 

bridge.— December 31st, 1908. 
14,970. July 14th, 1908.—IMPROVEMENTS IN FURNACE GRATES 
by Nicolas Beresowsky, Quay of Nicolas, 25, St. Petersburg, 
Russia, and Wladimir Kruntchak, Wassily Ostr 7 L No. 34, 

St. Petersburg, Russia. 

This invention relates to interchangeable fire bars provided with 
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air holes. According to this invention, the fire bars are provided 
with transverse and longitudinal ribs directed towards the ashpit 
and exercising not only a cooling but also a strengthening action. 
Furthermore the upper parts or faces of the fire bars are provided 
with transverse and longitudinal cuttings, thereby enabling them 
to expand suitably under the action of heat. In order that fuel of 
low value or fuel in the form of dust may be used, a grate furnace 
having narrow air passages to prevent the dust passing through is 
necessary. The narrow section of these air passag itates 
the use of forced draught, the air of which passes through the ash- 
pit beneath the fire bars and then through the air passages of the 

rate. This forced draught may be obtained by means of a fan, 
Blast, steam jet apparatus or in some other suitable manner. The 











grates forming the object of the present invention are formed of 


simple, cheap oblong bars easy to replace. It is claimed that 
without any modification whatsoever they may be placed directly 
in the seats of the bars actually in use. The fuel cannot fall into 
the ashpit, and the grate is not very heavy. The new fire bars 
essentially consist of two parts, viz., an upper part or face in and 
on which air passages are formed. The fire bars are provided 
with longitudinal rits aad cross ribs directed towards the ashpit 
which serve to cool the fire bars and prevent them from burning, 
and also heat the air passing through its passages. The upper 
face of the fire bars has cuttings or divisions passing transversely 
as regards the longitudinal axis of the bar and dividing the upper 
part into smaller lengths ; thus at high temperatures the upper 
part can expand thereby avoiding any deformation of the fire bars. 
—December 31st, 1908. 


DYNAMOS AND MOTORS. 


January 6th, 1608.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICAL DISTRIBUTION, Joseph Lester Woodbridge, Nine- 
or ea and Alleghany-avenue, Philadelphia, Pennsylvania, 

S.A. 

The object of this invention is to provide more sensitive means 
for effecting a transfer of energy between an alternating current 
and a direct current circuit or between two sources of alternating 
currents, and largely to eliminate the time lag which would other- 
wise exist due to the inertia of the moving parts. In the 
engraving a motor generator is shown working in parallel with a 
three-phase generator, slip rings being used for making the con- 
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nection. The poles of the A.C. side of the motor generator are 
N? 345. 
Supply Circuit 
Generator 
Armature Main 





Bottery 


split and provided with two windings—a main winding which is 
excited from the D.C. side and an auxiliary winding on the limbs 
of the poles. This auxiliary winding is excited by the separate 
exciter as is also the auxiliary winding of the D.C. machine. The 
controller shown on the left is electrically operated. When in the 
mid position as shown the exciter gives no volts and the voltage 
of the machines balance one another. When the load on the 
alternating current side is increased the arm of the controller is 
shifted, causing the exciter to give voltage and energise the 
auxiliary windings. The effect of this in the case of the alterna- 
ting current side of the motor generator is to shift the mean 
position of the field flux in a direction against the armature rota- 
tion, and therefore to advance the phase of the E.M.F. At the 
same time the voltage of the D.C. machine is reduced, causing it to 
receive energy from the battery thus, a rapid transfer of the load 
takes place. There are four claims,— December 31st, 1908. 


28,040. December 19th, 1907. — IMPROVERENTS RELATING TO 
THE CONTROL OF ALTERNATING-CURRENT ELECTRIC INDUC- 
TION MoToRS, AND OF THE MEANS DRIVEN THEREBY, Henry 
Alexander Mavor and Mavorand Coulson, Limited, 47, Broad- 
street, Mill End. Glasgow. . 

This invention relates to the control of alternating-current 
electricinduction motors, being particularly directed to the driving 
of trains where the alternating current is generated on the 
vehicles, It has already been proposed to mount the induction 
motors on the axles in such a manner that the outer member of 
each motor—hereinafter referred to as the ‘‘spinner””—is capable 
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of being set in motion, whilst the train is at rest, in a direction 
contrary to the ultimate direction of rotation of the other element, 
end then retarded when the desired speed is attained, so that the 
other element, and with it the train, is started and accelerated. 
In this way, by simply liberating the spinner for a desired period 
and then retarding it by means of a brake, the motor can be 
accelerated from any meantime normal speed up to full speed, 
irrespective of the torque then obtaining. This feature, with 
spinner motion, enables a second object to be obtained, namely, 
the maintaining of any speed to which the train may have been 
accelerated, or any speed to which it may be subsequently 
reduced, and this is accomplished, according to the present inven- 
tion, by a method according whereto the energy is supplied to the 
motor intermittently, or with a more or less intermittent effect, 
so that the work to be done is accomplished with full power at 
intervals, in contradistinction to continuously with lower power. 
The supplying of the power to. the motor in the intermittent 
manner can a effected either by interrupting the exciting 
circuit of the alternator at more or less frequent intervals, or by 
more or less abruptly varying the voltage of the exciter circuit at 
the required intervals. The regulation can be effected by hand, 
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an interrupter or rheostat being connected in the exciter circuit 
of the alternator. There are five claims and two illustrations,— 
December 31st, 1908. 


ELECTRIC TRACTION. 


21,628. October 31st, 1908.—IMPROVEMENTS IN OR RELATING TO 
ELecrric TRACTION ON THE SURFACE-CONTACT SysTEM, The 

S. P. Syndicate, Limited, of 88, Fenchurch-street, E.C., and 

H. M. Sayers, of 39, Victoria-street. 
This invention relates to that system of electric traction in 
which the vehicle or car receives the operating current from 
contact studs on the permanent way through a receiver or 
collector combined with a pick-up magnet or magnets. Referring 
to the engravings, the band—consisting of a number of parallel 
waved wires A—forms the backing of the brush, and upon these 
waved wires there are straddled the renewable contact pieces B, 
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each consisting of a steel strip bent to form two legs, and this 
structure composing the brush is surrounded by an india-rubber 
shield C, which shield extends nearly to the level of the stud 
surfaces and is open below. The ends of the parallel waved 
wires A are fixed to shackles, and by this shackle the brush is 
attached to the body of the pick-up magnet, the shackle taking 
on to the excentric head of a bolt E, by adjusting the angular 
position of which any desired tension of the brush may be pro- 
cured. The skate or brush is composed of the parallel wires and 

- straddled contact pieces, and is electrically connected to the 
magnetic winding F through a fuse. At each end of the collector 
a scraper or squeegee of india-rubber or such like material H is 
provided, and outside this there is provided a deflector or guard K 
of metal with an edge set obliquely across the track in order to 
push aside large obstacles clear of the studs and the path of the 
collector. The body L of the pick-up magnet is suspended from 
the car by any suitable insulated hangers to suit the stud and 
paving levels. There are five claims.— December 31st, 1908. 


TRANSMISSION AND POWER. 


18,369. September Ist, 1908.—IMPROVEMENTS IN AND RELATING 
TO Friction CLUTCHES, The British Thomson-Houston Com- 
pany, Limited, ot 83, Cannon-street, E.C. 

This invention relates to a friction clutch, which is particularly 
applicable for coupling an electric motor having a small starting 
torque, such as a single-phase induction motor to a machine which 
is to be driven. The shaft is driven by any suitable means, such 
as an electric motor, and has secured thereto a hub A carrying a 
disc B. A pin C is fastened in the disc near its outer periphery. 
A pulley D having a shell or flange E, and a hub loosely mounted 
upon the shaft, is kept from moving axially along the shaft to any 
great extent by suitable means, such as by a nut which is serewed 


N° 18369. 























upon the end of the shaft. The shell D hasa rim H, which en- 
closes the clutch mechanism. A flexible or spring split-ring K has 
a projecting flange L, which surrounds and rests on the periphery 
of the disc B when the driving motor is at rest or rotating at a 
slow speed. The ring K has two projecting portions M, which are 
situated on both sides of the split N, and support the lever O. 
The shaft rotates, and with it the disc B and the flexible ring K, 
until the motor has obtained nearly its full speed, when the ring 
is turown outwardly by centrifugal force. It will not, however, 
grip the rim P of the pulley with sufficient force to drag the pulley 
with it, nor will it rotate at the same speed as the disc B, but lags 
slightly behind. This lagging behind continues until the pin C 
engages the lever O. The lever expands the split-ring K. so as 
positively to lock it to.the rim of the pulley, and thereafter the pin 
and lever act as a positive driving mechanism, the pulley rotating 
at the same speed as the shaft. There are three claims.— Decem- 
ber 31st, 1908. 


MACHINE TOOLS AND SHOP APPLIANCES. 


26,576. December 2nd, 1907.—A NEW IMPROVED APPLIANCE FOR 
BENDING TcuBEs, Rops, AND BARS OF ANY MATERIAL AND OF 
ANY SECTION, by David Musgrave Edwards, of 43, Bloomfon- 
tein-avenue, Shepherd’s Bush, W. 

The materials are bent by passing them between top and bottom 
formers. The bottom former acts when the materials are pressed 





the top former, and upon pressure being applied the materials are 
bent; the pressure is then taken off, and the material moved 
slightly forward through the formers, then pressed down again, 
and so on, till the required radius and section of the circ'e is 
obtained. The material being thus held in tight compression by 
the top former, a perfectly formed bend or set is obtained. The 
benders can be fixed in any position, and the pressure exerted 
upwards, if fixed upside down, or in any direction consequent 
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upon the position in which they are fixed. The novelty consists 
in the formation and arrangement of the formers. Any number 
of sizes of materials, from one upwards, can be dealt with. Each 
size is provided with a top and bottom former. By placing the 
formers of the smallest size at the bottom it is possible to arrange 
for the smallest radius required for the smallest size, aud step by 
step, for the minimum radius required for each succeeding larger 
size ; all to be obtained in the one bender without the material 
being bent fouling the formers of the smaller sizes beneath. 
December 31st, 1908. 


MISCELLANEOUS. 


6900. March 28th, 1908.—IMPROVED MEANS FOR JOINING THE 
ENDS Of DRIVING AND OTHER Ropes, by William Shutfle- 
bottom, of 18, Whiteacre-road, Ashton-under-Lyne, and 
Thomas Kenworthy, 10-15, Whiteacre-road, Ashton-under- 
Lyne. 

This invention relates to means of splicing ropes which will 
enable the ends to be readily coupled or uncoupled. The strands 
are uncoiled, and a screw is placed in the centre of the uncoiled 

rtion. This screw carries a conical nut, the apex of which is 
formed with a conical collar. In conjunction with the screw and 
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cones is employed a ferrule, the ends of which are bevelled 
inwards, and through this ferrule are passed the strands of the 
rope, so as to leave the ferrule midway between the two cones. 
By turning the screw round the two cones are drawn together so 
as to press the strands outwardly against the inner surfaca of the 
ferrule and thereby firmly wedging them in position, The outer 
end of each screw may be so formed that in conjunction they 
establish a joint, which can be readily coupled or uncoupled. In 
order to prevent the joint from making a noise when passing 
round a pulley, cord or canvas may be wrapped round it and 
secured.— December 31st, 1908, 


19,344. September 15th, 1908.—IMPROVEMENTS IN SCREENS FOR 
PHOTOMETRIC MEASUREMENTS, by Siemens Brothers and Co., 
Limited, of 12, Queen Anne’s-gate, Westminster, S. W. 

This invention refers to a photometric screen of the Bunsen 

grease-spot type. The spot does not always entirely disappear, 

due to the fact that the surface of the paper is Lot a perfect 

reflector. The more perfect the reflection from the surface of a 

photometer screen, or the translucency of the so-called grease spot, 

the more will the results obtained be accurate. In the present 

invention the opaque paper screen hitherto used is replaced by a 
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Glass Plates 


double-sided mirror, the surfaces of which act as reflectors on the 
on-falling light rays, and the grease or translucent spot is formed 
by using frosted glass, dull celluloid, or a similar substance. The 
double-sided mirror with a central opening is placed between two 
frosted glass plates, thus forming a like arrangement relatively to 
the translucent and opaque parts, as in the hitherto used screens, 
but of different materials. In another constructional form a 
mirror of the size of the grease spot is placed between two frosted 
glass plates, so that the translucent and opaque parts are reversed 
relatively to one another, without thereby necessitating any altera- 
tions in the manner of using the screen. With this construction 
the greater part of the screen is translucent, whereas the “‘spot ,, 
is opaque. This method is simpler than the above-mentioned 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





906,640. Evastic-r.uip TurBINE, B, Ljungstriim, Stockholm, 
Sweden, — Filed March 27th, 1908. 

In an elastic fluid-pressure turbine, in combination, a rotating 

member, vanes thereon, a fixed member opposite said rotating 

member, baffling devices between said members, and channels in 
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said fixed member communicating with some of the spaces between 
the bafiling devices, said spaces communicating with some of the 
spaces between the vanes by means of channels in the rotating 
member. There are five claims. 


906,647. LevER MECHANISM FOR THROTTLE VALVES, 
Murphy, Paterson, N.J.— Filed June 30th, 1908. 

This is an invention for giving augmented leverage for the first 

lift. There is first the usual bell-crank lever. This, instead of 
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working on a fixed pin, is jointed to a supplemental lever. 
Stops are provided for limiting the motion of the second lever. 


There are four claims. 
906,717. BLAST FURNACE, J. 8. Johnson, jun., Long Dale, Va. 

Filed February 7th, 1905. 
In a blast furnace comprising a stack and a stock charger, means 
adapted to guide the incoming fuel and to keep it out of contact 
with the incoming ore, in combination with means for regulating 
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the rate of feeding the fuel, the latter consisting of a pusher 
adapted normally to press on the upper surface of the fuel, and 
provided with means for regulating the pressure, and means for 
raising and lowering the pusher to admit of the introduction of 
more fuel. There are eight claims. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Commanders :—W. Onyon and H, R. Teed, to the 
Controller's Department, Admiralty ; G. Pascoe has been placed 
on the retired list; E. A. E Crowley, to the Implacable; P. D. 
Martell, to the Pembroke, additional, for the Venerable. 
Engineer-Lieutenants :—T. Pearce, to the Vivid, additional, for 
the Violet, on paying off ; A. E. J. Murray and T. H. Soper have 
been aiemel to the Senior List; W. G. Radmore, to the 
Defence, on commissioning ; H. J. Symonds, to the Defence, is 
cancelled ; G. Robertson, E. J. O’B. Croker, and R. C. Brown, to 
the Implacable, on recommissioning ; F. W. Hamblin, to the 
Pembroke, additional, for the Venerable; A. R. Brown, to the 
Thames, and for duty with submarines; T. W. Cleave, to the 








downwards as a fulcrum for keeping them well into the grooves of 


arrangement and cheaper to manufacture.— December 31st, 1908, 


Cambrian ; H. Davis, to the Blake, additiona), for the Eden. 
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Tux appeal of Professor Watkinson, who occupies the 
Chair of Engineering at Liverpool University, for the 
foundation of a Chair of Naval Architecture in that city, 
has met with a generous response from Mr. Alexander 
i‘|der, the well-known shipowner, who offers to provide a 
capital fund of £12,500 with the above object. At pre- 
sent, apart from the Admiralty service, there are only two 
schools of Naval Architecture in these islands, namely, 
at Glasgow and Newcastle. The Scottish Chair was founded 
about a quarter of a century ago by Mrs. John Elder, as a 
memorial to her late husband, and it has been something 
of a reproach to Lancashire that such an important 
centre of shipping and shipbuilding as Liverpool should 
have so long failed to recognise the necessity of providing 
instruction in the science of naval construction. It is 
hoped therefore that the generosity of Mr. Hider in pro- 
viding a Chair of Naval Architecture will be emulated by 
some other merchant prince by supplying the funds 
necessary to construct an experimental tank. With the 
exception of two such tanks owned by private firms, and 
that belonging to the Admiralty, there will not be avail- 
able, till the National Physical Laboratory's tank is built, 
such a means for conducting experiments on ship models 
in the country. According to Professor Watkinson, there 
are about 400 students of marine engineering and naval 
architecture studying at Charlottenburg, and this fact, 
combined with Germany’s policy of helping trade by the 
free use of national resources, should have a stimulating 
eflect on those interested in shipbuilding in this country, 
and should urge them to provide the means of resisting 
German inroads into another industry in which Britain's 
supremacy is likely to be challenged. 


To the manufacturers of arins, ammunition, and explo- 
sives, as well as army contractors genera'ly, the war 
scare in the Balkans has proved a great boon. Austria- 
Hungary, Servia, Turkey, ard Bulgaria have all been 
spending money like water on stores and munitions of 
war. Military experts estimate the total expenditure of 
these four countries in this direction at between thirty 
and forty millions sterling. Of this amount, notwith- 
standing official contradictions, it is believed that Austria- 
Hungary will have spent at least twenty millions. The 
truth is that the army authorities saw a chance of putting 
everything into first-class shape without the enormous 
additional expenditure having to be approved by the dele- 
gations. And so purchases were made in the most lavish 
manner, and contracts entered into for two years ahead. 
It is admitted that the troops in Bosnia, numbering 
perhaps nearly a hundred thousand, have already cost 
four million pounds, and will cost as much more before 
they are withdrawn. Of course, much of this money 
iuust be regarded as lost. But of the other ten or twelve 
millions a large proportion is being spent on equipment 
and stores of a permanent character. For instance, the 
War-office has just distributed orders in Austria and 
Hungary for five thousand ‘“ marching-kitchens,” which 
cost about £160 each. Very large sums have been spent 
upon new guns and ammunition, and also upon uniforms, 
as all the varied colours of the officers’ clothing are gradu- 
ally giving place to one colour of pike grey. 


Ir is announced that Sir Hudson Kearley, Parlia- 
mentary Secretary to the Board of Trade, has been 
appointed Chairman of the first Port Authority for 
London, to be constituted under the Port of London Act, 
which received the Royal Asséht in December last. The Act 
provides for the payment of the Chairman of the 
Authority, but Sir Hudson Kearley has declined to accept 
any salary in connection with the appointment. Sir 
Hudson Kearley has been intimately connected with the 
negotiations which preceded the introduction of the 
measure in the House of Commons, and has taken an 
important share in piloting the Bill through the House, 
first under the late President of the Board of Trade, Mr. 
Lloyd George, and latterly under his successor, Mr. 
Churchill. The appointment is likely to give general 
satisfaction among the various interests of the Port, for 
the reason that the new chairman is not directly identified 
with any one section or interest connected with the river 
or its trade, although he has during his tenure of oftice 
at the Board of Trade won the respect of those who repre- 
sent the somewhat conflicting interests of the Port of 
London. Sir Hudson Kearley will be succeeded at the 
Board of Trade by Mr. H. J. Tennant, M.P. 


In America it is dangerous to be a hero. We all 
remember the fate of Hobson who bottled up the Spanish 
fleet in Santiago—how he was nearly kissed to death by 
the ladies of America. He was an American, and suffered 
nobly for his country. With Mr. Binns it is different. 








It was only an evil chance that took him to the United | communication of the compartments. There are no 


States immediately after doing his duty, and his sufferings 
deserve our sympathy. We are convinced he did not at 
the time that the Republic was settling down and he was 
stirring the ether waves north, south, east, and west, over 
the Atlantic with frantic appeals for help, feel that he was 
performing any exceptionally heroic act. He was doing 
the obvious common-sense thing, and he himself—since 
he bas shown that he has sound British feelings—will be the 
first to deprecate the generous exaggeration his American 
cousins have displayed. The heroof the whole affair is 
Science. It was Science that put into Mr. Binns’ hands 
the power to do the seemingly impossible, and to call 
over leagues of water and land the distress of his vessel. 
It has been frequently urged that the possession of wire- 
less telegraphy by ships would prevent many sea 
mysteries, but we believe we are right in saying that 
this collision between the Florida and the Republic on 
January 23rd, 175 miles from New York is the first note- 
worthy occasion on which this invaluable feature of 
wireless telegraphy has been proved. That it has done 
so at length is another triumph for Science, assisted by 
her humble servant Mr. Binns. 


Earty in the month the army aéroplane was taken 
out for a trial, flew a few score yards, came suddenly 
to the ground, damaged itself—luckily without hurting the 
aviator—and is now in hospital. The failure of this trial 
trip has been made the text of a great deal of wild talk 
about the backwardness of England in the matter of 
flight. One paper observes :—‘ If a Wright machine had 
been purchased and made the base of some experiments 
and study, Great Britain might reasonably expect to be early 
in possession of a practical flying machine,” and there is 
scarcely a popular journal that does not urge the Govern- 
ment to spend large sums at once upon experiments. All 
such talk is indicative of hysterical natures, and the desire 
to do something quickly for the sake of doing it without due 
care and forethought. The Wright machine is not the 
last word in aéroplanes, and Colonel Capper and Mr. 
Cody are perfectly justified in working out their own 
ideas. That they are not far wrong is shown by the fact 
that the machine flew some score of yards on its trial trip ; 
with a little more knowledge of how to manage it she will 
fly some miles, and then we shall be in possession of a 
British flying machine. And what then? When we 
have got a flying machine what are we going to do with 
it? What do these people who are in such a desperate 
hurry to have an aéroplane expect? Are we to invade 
Germany with it or meet German attacks in the air 
withit? There was the same excitement and agitation 
because France had submarines before we had. How 
does the matter stand now? When iron plates were 
fixed on the sides of the French warship Gloire in 1859 
there was the same outcry about our backwardness. 
How do things stand now? Now-a-days there is no 
monopoly of knowledge or skill. We can always have 
an aéroplane of the present type by purchase or construc- 
tion. Let us experiment quietly for something better, 
building up on the failures and successes of others. Let 
us exercise inte’ligent procrastination—it wins in the end. 


Everyspopy knows now that steam railways cannot 
compete with electric trams, motor omnibuses, and tubes 
for suburban traffic. Chairmen for years past have told 
the melancholy tale of heavy losses on short-distance 
trains, and they have recognised that two courses are 
open to them. Either they must surrender the local 
traffic around big cities altogether or they must meet 
their competitors by providing a greatly improved service 
—a service that can beat trams and omnibuses both for 
speed and comfort, and will run at almost as frequent 
intervals and for not much greater expense. The London, 
Brighton and South Coast Railway is the first southern 
company to act upon the logic of this argument, and the 
first also to adopt a system of traction which is quite new 
to London. A particular interest, therefore, attached to 
the little opening run that was made between Battersea 
Park and East Brixton late on Sunday night. The equip- 
ment between these two stations is now complete, but 
both at Victoria and London Bridge, the termini of the 
line, there is still much to be done, for no less than five 
platforms at each end have to be arranged to accommo- 
date electric trains, and the service is not likely to be 
opened before June. But the short length that is com- 
plete—some three miles or so—was long enough to show 
that trains can be run successfully over the whole distance 
with an acceleration and speed that will very materially 
reduce the time—actually by about eleven minutes it is 
hoped—between the two ends. It also gave a number of 
people an opportunity of eating a midnight supper which, 
owing to the absence of speeches, proved not indi- 
gestible, and seeing an electric train of a novel description, 
for the coaches are exactly similar in external appear- 
ance to ordinary railway coaches, from which they differ in 
their internal arrangements only in the complete inter- 








straps, and we hope—in spite of the advice that a certain 
railway financier was heard giving to Mr. Forbes: “ Ah, 
Mr. Forbes, there are good dividends in straps”—that 
there never will be any. 


Emperor Francis Josern has just given his support 
to a very interesting social political experiment in Vienna 
in the form of the erection of people’s workshops and 
dwellings, at a cost of three million crowns—£125,000. 
The block of buildings which will shortly be completed 
is situated in the Mariahilfer district, a suburb of the 
city largely occupied by the working-classes and people 
engaged in home industries—the people for whom the 
new institution is especially designed. The building 
includes one hundred and thirty workshops and work- 


‘rooms of various sizes, and a Jarge number of dwellings 


for artisans, to which the tenants of the workshops will 
be given the prior claim. The workshops will be equipped 
with the most modern, technical, and hygienic appliances, 
and everything will be done to help the small workers in 
their hard fight for existence. The rents are to be put at 
the lowest possible figure, despite the heavy cost of the 
equipment. The workshops will be available for every 
kind of trade and industry, except those involving hygienic 
sanitary risks, or danger from fires or explosives, and 
trades connected with intoxicants. The enterprise has 
attracted a good deal of attention in other countries as well 
as Austria, and many inquiries have been received about it. 
It will be carried on under the joint supervision of the 
Government and the Vienna City Council. 


In August, 1907, the Secretary of State declared the 
generation, transformation, distribution, and use of elec- 
trical energy in any factory, workshop, dock, wharf, quay, 
warehouse, or other place to which Section 79 of the 
Factory and Workshop Act of 1901 is applied, to be dan- 
gerous. He also issued a draft of regulations which he 
proposed to enforce, and invited objections to those 
regulations. Many objections were sent in, and as a 
result it was decided to hold an inquiry. Mr. James 
Swinburne, F.R.S., was deputed to hold it, and he issued 
his Report during the month. At an early stage in the 
inquiry a Committee was formed consisting of representa- 
tives of the Home-office on the one hand and of objectors 
on the other. The result of the deliberations of ‘this 
Committee was the drafting of a revised set of regulations. 
In the report the original regulations and the revised 
regulations are printed side by side, avd in a third column 
Mr. Swinburne gives his ruling on the matter. It would 
be impossible here to give even an outline of the altera- 
tions made in the two lists of draft regulations. One of 
the main points, however, on which a decision was arrived 
at was the relative standing of the Board of Trade and 
of the Home-office with regard to the matter. At the 
beginning of the inquiry it was strongly urged that the 
proposed Home-office regulations should not apply to any 
undertakings already subject to the regulations of the 
Board of Trade, as that might give rise to contradictory 
regulations. Mr. Swinburne’s ruling is that it would be 
advisable for the Board of Trade to control supply above 
low-pressure to private consumers, that is to say, to look 
after the safety of the public, and to leave the safety of 
workpeople under the Factory Act and the Mines Regu- 
tion Acts to the Home-office. 


On January 13th the first part of a large scheme of 
sewage disposal in Monmouthshire was put to work. The 
scheme is the subject of Acts of Parliament obtained in 
the years 1905, 1905, 1906, and 1907, which authorised 
the construction of a main sewer having an outfall into 
the Bristol Channel at low-water mark about two miles 
west of the mouth of the Usk. The districts affected 
include those of Abercarn, Abertillery, Ebbw Vale, Nanty- 
glo, Blaina, Risca, Mynyddislwyn, Bedwellty, Tredegar, 
St. Mellons, and the Sirhowy Valley. When finished, the 
complete works will provide for the main sewerage of the 
whole of the watershed of the river Ebbw, and will 
certainly be one of the most comprehensive undertakings 
of its kind in the United Kingdom. The population of 
the area served was over 100,000 in 1901, and it has 
increased considerably since then. The total length of 
sewers authorised under the various Acts is rather over 
fifty miles. Some of the sewers are of brick and some of 
steel and cast iron, and it is interesting to note that a 
portion of the steel pipes are of the Mephan-Ferguson 
lock-bar type. 


Tur much-discussed problem of the railway tracks 
along the waterfront of the City of Toronto seems to be 
nearing a solution. In the autumn the whole matter was 
laid before the Canadian Railway Commission. The 
City, the Canadian Pacific Railway and the Grand Trunk 
Railway were all represented by the best legal and 
engineering talent in Canada. Many schemes were put 
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forth and discussed. Early in January the Commission 
rendered its judgment, ordering the railways to elevate the 
main running tracks along the waterfront from the 
Union Station to Cherry-street. By this plan the site of 
the new Union Station is to be raised to suit the new 
elevation, which will be approached from the westward 
by a four-tenths of one per cent. grade. From the Union 
Station to the eastward as far as Cherry-street, all the 
waterfront will be accessible to vehicular traffic passing 
under the main running tracks. It is stated that the 
railways may appeal from the decision of the Railway 
Commission, but in any event substantial progress is 
being made toward remedying a condition which is 
responsible not only for great inconvenience to the 
citizens approaching the waterfront, but also for serious 
loss of life. 


THE serious accident which happened a few months 
ago on the Berlin Elevated Railway led to a series of 
experiments with the object of constructing a safety 
device that should prevent the recurrence of such mis- 
haps. A satisfactory solution to this problem seems now 
to have been found, for Herr Breitenbach, the Minister 
of Public Works, together with a number of high officials 
of the German Government, after inspecting the new 
contrivance on the “ gleisdreieck”’—railway triangle — 
where the accident occurred, expressed themselves entirely 
satisfied with the new arrangement. The safety device 
is intended automatically to pull up trains that pass a 
signal in spite of its being at danger. It consists 
chiefly of a horizontal arm attached to the signal pole 
and suspended over the roof of the passing trains. In 
case the signal is down the horizontal arm causes a 
contact arrangement on the passing train to be actuated 
and the brakes of the train to be immediately 
applied. The brakes act so quickly that if there is any 
danger of two trains colliding at a point where two con- 
verging lines meet, they will be brought to a standstill 
before any mishap occurs, for the arrangement is such 
that in such contingencies both trains are automatically 
stopped. The rew safety device is to be attached to 
each of the signal posts at the corners of the above- 
mentioned triangle. All the cars on the railway will 
have to be equipped with the necessary contact arrange- 
ment. When this work is completed the possibilities of 
another collision on the most dangerous portion of the 
Berlin Elevated and Underground will be “entirely 
eliminated ”—-provided the safety devices always act. 


On the 20th of the month the Canadian Pacific Rail- 
way announced its intention of spending six million 
dollars this year on the construction of new lines west of 
Fort William. This action, taken with the immense 
sums being expended for grade improvements in the 
Rockies, shows the company’s idea of the importance of 
traffic in the Canadian West and its desire to get a share 
of the traffic. The new construction will include, with 
work initiated last year, nearly 300 miles of railway in the 
prairie region. A new line will be started northward 
from Lethbridge, east of the present line joining- Macleod 
and Calgary, giving access to an important wheat belt 
and extensive settlement areas in the High River Valley. 
A section will also be built from Settler to Ghost Creek, 
extending the Lacombe-Tuxford line. In Saskatchewan 
the company will start a new line from Wyburn west- 
ward, which will ultimately terminate at Lethbridge. 
From Battle River eastward about 150 miles will be built. 
In Manitoba the line will be extended 40 miles from 
Winnipeg north to Kamari. The programme also in- 
cludes the completion of 18 miles between Winnipeg and 
Fort William, as well as terminals and a new coal dock 
at the latter place. 


Durine the early part of last month Parisians had an 
unpleasant object lesson on the inconveniences arising 
from the municipal management of public services. For 
close upon a week traffic in Paris was utterly disorganised 
by a thick layer of snow which the authorities were 
unable to cope with, and the only explanation that could 
be given officially of this state of things was that the 
snow, being of a peculiar character, was refractory to the 
usual treatment by salt! Thus for days the streets were 
blocked with snow when the tramway service was inter- 
fered with, and horses could only proceed with difficulty 
at a crawl. Had it not been for the motor cabs and 
motor omnibuses, which continued as if there was nothing 
abnormal in the state of the streets, the traffic above 
ground would have been suspended. The Metropolitan 
Railway carried a record number of passengers, but on 
some days the live rails on the viaducts were so thickly 
covered with frost that the trains had to be hauled by 
steam locomotives as soon as they left the tunnels. 
When the thaw set in the state of the streets was deplor- 
able. Straw was thrown down in the fronts of houses 


until Paris looked like a particularly dirty farmyard. It 
is declared that not even during the siege was the city quite 





so bad asit was last month. The ratepayers have been 
clamouring for reprisals upon those who are responsible 
for this state of things, but they see that in a municipal 
service with a Socialist organisation there is no responsi- 
bility anywhere. This experience has done more than 
anything else to bring home to Parisians the danger of 
leaving public services under the control of a bureaucracy 
which has “no body to kick,” and thus there is an outcry 
in favour of handing over street cleaning to contractors ; but 
as this is contrary to the principles of the Socialist 
Municipal Council, it is probable that the old order of 
things will continue after the public have forgotten their 
recent disagreeable experience. 


AN announcement made during the month which was 
of considerable scientific interest was that the King in- 
tends shortly to grant a Royal Charter establishing a 
British Radium Institute. This Institute, while it is to 
have a regular medical department for the treatment of 
cases in which experimental work has shown the possi- 
bilities of a cure by the agency of radium, is also intended 
to carry outresearch work. Nodoubt, at the present time, 
its medical properties are among the most widely discussed 
attributes of this mysterious substance, but it would be a 
hardy man who would say that it is not possible that other 
and quite as important uses as any yet discovered may not 
be found. No doubt the object of the research department 
of the Institute will be to discover as many directions as 
may be in which radium may be used. A pressing ques- 
tion will be the supply of material itself. At present it is 
only obtainable in small quantities, and at great expense, 
and it is an exceedingly rare substance. Still, it is widely 
distributed throughout the universe, and, a demand 
having been created, it is fairly certain that this demand 
will be met. The largest known deposits of the minerals 
from which it is produced are in Bohemia, but the Austrian 
Government has forbidden the export of radium. How- 
ever, the deposits in Cornwall are by no means insignifi- 
cant, and they will doubtless be exploited in the near 
future. In fact, the St. Ives Consolidated Mines Com- 
pany, which has large quantities of pitch blende in its 
Trenwith mine in Cornwall, has, we understand, recently 
formed a subsidiary company, called the British Radium 
Corporation, Limited, for the purpose of producing radium 
on a commercial basis from the concentrates of pitch 
blende, a mineral which contains both radium and oxide 
of uranium. 


TE public accounts of Canada for the year ending 
March 3i1st, 1908, were issued on the 20th inst. The 
receipts from the Consolidated Fund for the year 
amounted to over 96 million dollars and expenditures over 
76 millions. In the matter of expenditure on railways, 
canals, and public works, the figures are quite interesting. 
The capital outlay on railways was 23,600,000 dols., 
of which 4,300,000 was for the Intercolonial Railway and 
18,900,000 for the National Transcontinental Railway. 
On the St. Lawrence canals 213,000 dols. were expended. 
The other canals account for 1,500,000 dols., half of 
which sum was for the Welland Canal. Public works, 
including buildings, harbours, and the like, are responsible 
for the expenditure of about 3 million dollars. The cost 
of work on the River St. Lawrence Ship Channel was 
about 1,100,000 dols. Railway subsidies to the various 
railways throughout the Dominion amount to over 
2 million dollars. The bounties paid on iron and steel, 
lead, binder twine, and crude petroleum come to 2,800,000 
dols., the bulk of this sum being for iron and steel. 


ConsIDERING the way in which the Government 
attacked the Western Railway of France for its failure 
to keep the service in a high state of efficiency, it was 
expected that when the Ouest system was taken over and 
incorporated with the Etat railways on January Ist the 
management of the lines would be greatly improved. Of 
course, even the State could not reform a vast railway 
system in one day, and it is only fair that it should be 
given a sufficient time to show its capacity for railway 
management; but it was rather unfortunate that the 
amalgamation of the Etat-Ouest should have been 
opened with three serious accidents on the Etat rail- 
ways in one day, and that travellers on the Ouest line 
should be loud in their protests against the irregularities 
of the service. The Minister of Public Works has 
decided, for the moment at any rate, to make few changes 
in the staff, although there seems to be a tendency to 
place the Ouest more and more under the control of the 
engineers of the Etat. The freights and fares also 
remain as they were before—that is to say, they are 
different on the two «ystems, and it is uncertain yet 
whether they are likely’ to be unified. Meanwhile, the 
various schemes presented to the Minister of Public Works 
by the old Compagnie de l'Ouest for improving the local 
service are being put in hand, and it is expected that the 
work of electrifying the line between Paris and St. Ger- 
main will be begun at an early date. Pending the trans- 





formation of the local lines, they are being equipped with 
a further lot of thirty locomotives with six wheels 
coupled and a pair of smaller wheels at each end. After 
the electrification of the local lines these locomotives 
will be employed for goods and passenger traftic upon the 
other suburban railways. There is no doubt that con. 
siderable improvements will be carried out on the Ouest 
system during the next few years, but it is only fair to 
add that they were proposed by the old Compagnic 
de l'Ouest, whose plans were pigeon-holed at the Ministry 
of Public Works, apparently in view of the system being 
taken over by the State. ° 


Untess something unexpected should occur, the pro. 
ject for building a postal underground railway in Vienna, 
at a cost of forty million crowns (about £1,600,000) seems 
likely to materialise. The Authorities are very favoural)le 
to the scheme, the more so as the whole cost of construc. 
tion will be borne by the Siemens: Schuckert works, which 
will equip and operate the railway. The plans provide 
for connecting sixty-four post-offices, including railway 
and packet postal stations, by a network of subterranean 
railways composed of rectangular subways or tubes, with 
aclear width of1.3 metres, and height of at least-1.5 
metres. The railway post-offices at the different stations 
will all be connected with each other as well as with the 
general post-office by these lines. The electric trains 
conveying the postal matter will carry no motor-men, but 
will be run by operators in the various stations. During 
the busiest hours trains will be run at intervals of two 
minutes. Itis expected that the subway will greatly quicken 
the delivery of local letters. It will do away with the 
use of from 500 to 700 horses and mail wagons which 
now make some 2500 trips a day, besides releasing 520) 
drivers and other servants for other service. The 
Government will pay the Siemens-Schuckert people a 
yearly sum for the lines. 


Proressor ARNOLD delights in being a little bit, shall 
we say, sensational. He reacts more energetically to the 
stimulus of new facts or discoveries than most people, 
and he has the happy knack of conveying to his hearers 
something of his own keenness. For example, he suc- 
ceeded in galvanising even a Royal Institution meeting 
last week by the statement that in a short time a tool 
steel would be introduced that would do three or four 
times as much as the present high-speed steels could do. 
Everyone will await with eagerness further tests of this 
metal, which, we understand, is being produced by the 
makers of “ Novo” steel, and at least one branch of 
mechanical engineers will regard its advent with anxiety. 
We refer, of course, to the machine tool makers. They 
have barely completed new designs for the ordinary 
high-speed steel, and now they are—possibly—to be 
asked to attack the question of a metal that will stress 
their machines to three times the capacity of their 
present best. This sort of thing spells a strenuous life, 
but there is money in it, no doubt, if only the users 
can be persuaded that it is to their interest to throw out 
machines that are still young, and put in others that will 
do many times the work. Mr. Rossiter Hoyle says the 
users will think twice before they take a step of the kind, 
and probably he is right. What we want now is steady 
development, and not sudden jumps like that foreshadowed 
by Professor Arnold. 


Tue state of nervousness being manifested by our 
French neighbours over the deficiencies of the navy is 
likely to strengthen considerably the hands of the Minister 
when he comes before the Chamber with a demand for 
additional credits. There have been rumours during the 
month that M. Alfred Picard has found himself in oppo- 
sition on several points to the Minister of Finance 
who strongly objects to an increased grant because he 
finds he is unable to provide the funds without making 
considerable retrenchments elsewhere ; but the question 
of the navy is now overshadowing everything else, and 
public opinion is evidently strongly bent upon making 
sacrifices in order to obtain a really efficient navy. The 
Minister is now actively preparing an inventory of the 
marine, which he will shortly present to the Chamber, and 
it is understood that he will bring forward a programme of 
naval construction which will represent the minimum 
that can be undertaken, or, in other words, the Govern- 
ment will stand or fall upon the acceptance or otherwise 
of this programme in its entirety. It will provide for the 
construction of six battleships in continuation of the six 
which were put upon the stocks by M. Thomson, and 
of which the first has recently been launched. The new 
battleships will mean a yearly addition to the normal 
estimates of about one and three-quarter million sterling. 
Even this does not satisfy certain sections of the public, 
which are of the opinion that money is wasted unless 
sufficient is spent to enable France to overtake Germany 
without loss of time. In some quarters it is actually 
proposed to make an offer to Brazil for the three battle- 
ships built in England. The fact that the country should 
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be so generally in favour of making a heavy sacrifice for 
thenavy is proof of its complete confidence in M. Picard to 
spend the money to the best advantage. Until now the 
Chamber has voted the money half-heartedly, because 
it was well aware that owing to the disorganised state of 
the various naval departments it was more or less 
squandered; but this feeling has now given way to a 
veneral impression that the reforms introduced by the 
Minister with a view to securing economies and ensuring 
a higher efficieney in the different services will have the 
efiect of giving a much better return for the outlay. 


Tur Committee appointed to inquire into various 
schemes for finding work for the unemployed issued a 
remarkable report a couple of weeks ago. Originally it 
was intended that their energies should be focussed upon 
foreshore protection and reclamation, but the subject had 
proved so unfruitful that an appropriate addition was 
made to their numbers, and they were requested to 
include afforestation in their purview. It is with this 
matter that the report recently printed deals—and in a 
somewhat remarkable manner. There are two ways of 
looking at relief works. Either they may be designed 
solely as an excuse for giving alms under the name of 
wages, and mainly, perhaps, to the “great lubbers and 
large who to labour are loth,’ when they may be 
couducted with little or no hope of profit; or they may be 
run as profitable undertakings, with special facilities for 
the genuine unemployed. The Committee have looked 
at the question in the second light. They have endea- 
voured to show that by spending two millions per annum 

-borrowed money—for forty years on the plantation of 
pine forests, that at the end of another forty years the 
State will have paid off the vast debt incurred, and be in 
possession of an industry returning no less than seven- 
teen and a-half millions per year. An endeavour has 
been made in drawing up these estimates to make 
adequate allowance for losses due to pests, forest fires, 
and go on, but there still seems to be a fear that 
they are toosanguine. However, passing that point, the 
fact is to be noticed particularly that the scheme involves 
rather the introduction of a new industry with a per- 
manent operative class than the establishment of a 
flexible industry which would be elastic enough to absorb 
a large or smal] body of unemployed as the conditions of 
trade might require. 

On the 20th of the month Mr. Justice Joyce gave 
judgment in the action brought by the Carnegie Steel 
Company against Bell Brothers, Limited, and Dorman, 
Long and Co., Limited. The action was for alleged 
infringement of a patent taken out in 1900 by Mr. 
Ambrose Monell, of the Carnegie Company of Pittsburgh. 
The process described in the specification of this patent 
consisted broadly in heating limestone and iron ore in a 
furnace to a red heat, and then pouring on them molten 
pig iron. There were also sundry directions regarding the 
removal of slag, the addition of further ore, and the 
further rapid heating of the mass. The object sought to 
be attained was the elimination of phosphorus and other 
impurities, and the reduction of the carbon to the required 
proportion. The judgment went against the plaintiff on 
every point. The judge was of opinion that the patent 
was not founded upon any new idea, or upon the dis- 
covery of any new fact. Nothing was added to the 
previous knowledge of steel makers. He doubted if there 
was even enough novelty to support a patent; indeed, 
he thought that had it been necessary to dc so he would 
have declared the patent bad. Moreover, even if it were 
good, he found so many divergences between the pro- 
cesses as carried out by the defendants and that described 
in the specification, that, whether the patent were good 
or bad, he found that it had not been infringed by the 
defendants. Further than this, he did not think the 
Monell process, as described in the specification, would 
alone, without something further, deal satisfactorily with 
iron having the high phosphorus content possessed by 
the iron used by the defendants. 


THE Scottish traders and railway companies have 
come to loggerheads over what appears at first sight to 
be a comparatively trivial matter. As long as the com- 
panies were in severe competition with each other, each 
one did all in its power to induce traders to favour it 
instead of another line. Amongst other advantages which 
the railways granted was the permission to keep wagons 
standing on sidings and covered by tarpaulins for in- 
definite periods without charging demurrage or hire of 
the sheets. Now, however, the railways have composed 
their own differences, and are looking about for directions 
in which they can realise economies. Some time ago 
they stated that the demurrage of wagons and use of 
tarpaulins could no longer be permitted free of charge. 
The traders took no notice till the new regulation was 
put into force; then they rebelled, and after a vain attempt 
to settle it between themselves, the disputants have 
sought the arbitration of the Board of Trade, where the 
matter is being thrashed out to-day, 





ENGINEERING AT THE UNIVERSITY OF 
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Physical laboratories.—The optical laboratory—Fig. 6 
—is equipped with Weinhold optical benches and acces- 
sories for determining the constants of mirrors, lenses, 
and glasses, microscopes, kc. There is also a full equip- 
ment of optical instruments. The photographic labora- 
tory is supplied with several cameras for taking views, copy- 
ing, enlarging and reducting, a spectroscopic camera, 
an electric blue printing machine, and the necessary 
dark rooms. The hydrostatic laboratory contains a 
Supply of various forms of hydrometers, hydrostatic 

a 


ances, Jolly balance, Mohr’s balance, hydrostatic | 
The heat | 


press, vacuum pumps, gauges, and so forth. 
laboratory is equipped with a full supply of calorimeters 
and accessories for the determination of latent and specific 
heat. There is also a steam boiler and jacketed tubes 


| to 10in. in length. A large number of extensometers of 
|the usual degree of precision. These include the 
| Bauschinger, Unwin, Marshall, Riehle, Johnson, Hen- 
| ning, and other types. In addition, there are the usual 
| scales, micrometers, telescopes, reflectors, voltmeters for 
| the determination of metallic contact, and such other 
appliances as are necessary in the making of precise 
| measurements. The shop in connection with this labora- 
| tory is equipped with a number of high-class machine 
| tools specially fitted for reducing the specimens to the 
| requisite shapes and dimensions with a minimum of hand 
labour. It is also supplied with the necessary appliances 
| for making ordinary repairs, and for making apparatus 
for special experiments and original investigations. 
Cement testing laboratory.—The cement laboratory is 
fitted with all the ordinary moulds, sieves, balances, 
burettes, steaming and drying tanks, tables, and other 
appliances necessary in making the usual physical tests 
of Portland cement. In addition there are the follow- 
ing :—A Riehle 2000 lb. machine, fitted for carrying out 
either tension or compression tests; a 2000 lb. Fairbanks’ 




















Fig. 4—THE PETROGRAPHICAL LABORATORY 


for determinations of the expansion of metal rods, air 
thermometer, apparatus for verification of Boyle’s law and 
pressure and boiling point curve, and for the determina- 
tion of the absolute expansion of mercury, Nichol’s modi- 
fication of Rowland’s calorimeter for the determination of 
mechanical equivalent of heat, the work being supplied 
by an electric motor. The acoustical laboratory is pro- 
vided with sonometer, siren, forks, ordinary and electric, 
Lissajous’ and Melde’s apparatus, organ pipes of various 
forms, manometric flame apparatus, and a special equip- 
ment for work in architectural acoustics, consisting of 
torsion chronographs, electro-pneumatic wind chest, and 
standardised organ pipes, and: other accessories. 

Fig. 7 shows part of the laboratory intended for the 
scientific and commercial testing of the materials of 
construction. It is supplied with the following :—An 
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Fig. 5—-NUMBER OF STUDENTS AND COST 


Emery 50-ton hydraulic machine, built by Wm. Sellers 
and Co., of Philadelphia, for making tension and com- 
pression tests. A 100-ton screw power machine, built by 
Riehle Brothers. Philadelphia, designed for making 
tension, compression, shearing, and cross-breaking tests, 
and will take in posts 12ft. long and beams up to 18ft. in 
length. Riehle 10-ton and 50-ton screw-power universal 
testing machines. A 15-ton single lever machine, built by 
J. Buckton and Co., Leeds, England. A torsion machine 
built by Tinius Olsen and Co., Philadelphia, for testing 
the strength and elasticity of shafting. This machine 
will twist shafts up to 16ft.in length and 2in. in diameter. 
A Riehle transverse testing machine of 50001]b. capacity, 
adapted for specimens up to 48in. long. A Riehle com- 
pressometer, with a spherical seat attachment for the 
adjustment of specimens having slightly non-parallel 
faces. This compressometer will receive specimens up 
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shot machine; 21000 Ib. Olsen shot machine ; and an extra 
large Faija’s hot bath apparatus. 

Metrological laboratory.—The department of survey- 
ing and geodesy is provided with all the ordinary field 
instruments, such as theodolites, levels, compasses, 
micrometers, sextants, planimeters, plane tables, 
tapes, chains, &c., with which is carried on the instruc- 
tion in practical field operations. A small labora- 
tory is also established containing the necessary instru- 
ments for the refined measurements of geodetic surveying, 
asa standard yard and meter, a Rogers’ 10ft. comparator, 
a Kater’s pendulum with vacuum chamber, a level trier, 
micrometer, microscopes, kc. There is also a geodetic 
observatory in connection with this department in which 
students of the fourth year are instructed in taking observa- 
tions for time, latitude, longitude, and azimuth, by the 
precise methods used in connection with geodetic 
surveys. It contains a 10in. theodolite and a zenith 
telescope, by Troughton and Sims; an astronomical 
transit instrument and an 8in. theodolite by Cooke; an 
electro-chronograph; a Howard astronomical clock; a 
Dent sidereal break-circuit chronometer; arithmometers; 
Xe. 

Electrical laboratories.—There are two laboratories 
equipped with numerous galvanometers, resistance boxes, 
bridges, potentiometers, standard resistances, standard 
cells, &c., and much other usual and special apparatas for 
varied electrical experiments of the more delicate variety. 
A third laboratory is fitted more especially for calibration 
of electrical instruments for alternating and direct cur- 
rents. Some ninety portable measuring instruments are 
available for students’ use, also standard instruments, 
including Weston laboratory standards, Kelvin balances, 
&e., with which the portable instruments may be com- 
pared. The photometric laboratory contains apparatus 
for studying the various types of are and incandescent 
lamps. The direct-current machine laboratory contains 
fourteen dynamos and motors, varying in capacity from 2 
to 12 kilowatts, adapted for experiments illustrating the 
properties of compound, shunt and series dynamos and 
motors, and arc machines. Switch-boards, numerous 
rheostats, lamp rack,. starting boxes, circuit breakers, 
flexible cables, brakes, torsion dynamometers, tacho- 
meters, &c., are available for use with the machines. 
The students are supplied with the best standard port- 
able ammeters and voltmeters obtainable. A dynamo 
room is shown in Fig. 8. In the alternating-current 
machine laboratory are one 15 kilowatts 25 cycle, and 
two special 15 kilowatt 60-cycle general electric poly- 
phase revolving field alternators direct driven by Westing- 
house and Edison motors; two rotary converters of 
10 kilowatts and 5 kilowatts capacity, a 74-kilowatt 
general electric polyphase induction motor with slip- 
ring rotor, Westinghouse three-phase squirrel - cage 
induction motors, Wagner single-phase motor, West- 
inghouse single-phase series motor, Westinghouse 
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alternator, and several three-phase induction motors ; 
also transformers, reactance coils, lamp rack:, rheo- 
stats, circuit breakers, flexible cables, brakes, and 
other details for experiments on the properties of 
alternating currents and alternating-current apparatus in 
general. A constant-current transformer with full load of 
series arc lamps, three oscillographs for studying wave 
forms, a high potential transformer and a mercury arc 
rectifier may also be mentioned. The students are 
supplied with Weston, Westinghouse, and Thomson port- 
able instruments for measuring purposes. 

Chemical Laboratories.—These are situated in the west- 
ern half of the chemistry and mining building, on the first 
and second floors. The rooms are large and well-lighted, 
and are supplied with the usual modern equipment. The 
first and second year laboratory for qualitative work has 
accommodation for 112 students, each working space 
being supplied with water, gas, and fume cupboard. The 
third and fourth year laboratory for quantitative analyses 
will accommodate 36 students, and is supplied with com- 
modious fume cupboards and all necessary apparatus. A 
laboratory with working places for 24 is provided for the 
students engaged in the study of technical chemistry ; itis 
equipped with appliances for the preparation and testing 
of chemical products. Each of these laboratories has 
its own balance room adjoining, furnished with instru- 
ments from the best makers and adapted to the particular 
objects in view. In addition, there are rooms set apart 
for gas analyses, electrolytic analyses, calorimetry, and a 
specially constructed fireproof laboratory for combus- 
tion, and bomb furnaces. Each of these laboratories 
is supplied with apparatus of the most approved design, 
providing excellent fecilities for the prosecution of work 
in analytical and technical chemistry. 

The electro-chemical laboratories, which are situated in 
the chemistry and mining building, are provided with 
special facilities for electrolytic work, including a large 
storage battery and electro-plating dynamo with tanks, 
as well as a complete set of apparatus and electrical 
measuring instruments. The experimental work on 
electric furnaces is performed in two rooms specially 
equipped for this purpose with rheostats and switchboard 
connections to a 120-kilowatt direct-current generator, 
which supplies the current required. 

For students of science generally brief courses are | 
given in laboratory work, especially examination of type 
sets of rocks, fossils, minerals and crystal models. 
These laboratory exercises serve to illustrate the in- 
troductory didactic instruction. For the encourage- 
ment of pure crystallography the laboratories are 
supplied with goniometers of the various types, crystal 
models, appliances for the cutting of oriental crystal 
sections, and for the physical examination of the 
same. Practical petrography is carried on in rooms 
provided with type sets of rocks, both macroscopic and 
microscopic. Advanced students are taught to make thin 
sections of rocks and fossils, and to study them micro- 
scopically. Students in paleontology are given instruc- 


tion in the yreparation of material for study, and are 
afforded an opportunity of examining type series of 
specimens, 


Some of the instruments used in this labo- 
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ratory are shown in Fig. 4. The laboratory for the prepa- 
ration of thin sections of rocks, minerals, and fossils is 
provided with electric diamond saws and grinding appli- 
ances for the various types of work incidental to the 
preparation of thin sections and museum material. A 
room is also provided for advanced work in cartography 
and geological surveying. The departments possess 
twenty-eight petrological microscopes and five of other 
types, so that it is now possible to provide advanced 
students with instruments and sets of thin sections for 
their own special use. The blowpipe laboratory contains 
156 lockers, especially designed for apparatus for 
students. 

Two assaying laboratories are situated in the basement 
of the chemistry and mining building, one has a floor 
space of 17ft. by 47ft., and the other 28ft. by 37ft.; adjoining 
each is a room 15ft. by 11ft., with the necessary equip- 
ment for the wet work in connection with assaying. 
Common to both laboratories is a balance-room furnished 
with gold balances set on a concrete pier. Each of the 
laboratories contains a number of melting holes (thir- 
teen in all) for crucible fusions, various gas furnaces 
both for crucibles and muftles, and a large brick muttle 
furnace. A view in one of these rooms is shown in 
Fig. 9. The furniture comprises lockers for the students, 
tables for the pulp balances, and the necessary cabi- 
nets and shelves. Adjoining the assay laboratories is 
a preparation room 19ft. by 13ft., which is equipped with 
a motor, crusher, pulveriser, sample grinder, and all the 
necessary hand pulverisers, screens, and so forth, for pre- 
paring ores for assay. The metallurgical room is 40ft. by 
21ft., and is equipped at present with a reverberatory 
furnace for roasting sulphide and arsenical ores, fume 
cupboard, lockers, tables, and so forth, and is intended for 


' hydro-metallurgical work. Rooms have been set apart 


in the engineering and the chemistry and mining build. 
ings for the housing of such periodicals and other litera- 
ture of the University library as is of special interest to | 
the students of this faculty. 

The foregoing description of the laboratories and their 
appliances will show that they are not adapted to the | 
teaching of so-called commercial work, but to enable the 
students to grasp readily the broad principles underlying 
the engineering profession, the idea being that the | 
earnest student equipped with a thorough knowledge of 
the essential principles will quickly adapt himself to the 
special work in which he may find himself after he has 
acquired an experience and knowledge of the world and | 
its ways. In this connection the writer recalls part of an | 
address by Dean Galbraith, delivered seven years ago, in | 
which he says:—‘ The practical work of the school | 
should be for the most part of a kind for which there is 
little or no opportunity in ordinary professional life. It | 
should consist in experimenting with machines and 
materials, and in discovering the application to them of | 
the principles of science, rather than in using them for | 
their ordinary commercial purposes.” 

The attendance at the Institution is shown graphically | 
in Fig. 5. 





Fig. 9-THE ASSAYING ROOM 


1895.6. The “cost” curve shown in the same figure is 
also of interest, and indicates exactly what is to be 
expected, namely, the greater the number of students the 
less the cost per student for instruction. By “cost” is 
meant the net cost to the Government for each student, 
taking the gross maintenance of the year, deducting 
therefrom the total fees paid by the students, and 
averaging this “net maintenance ™ over the total student 
roll for the year. 

Taking the graduates who have been at least four years 
away from the school, by which time the great majority 
will have become somewhat settled in the particular 
branches they purpose following, there are about five 
hundred men. Of these 75 per cent. are employed in 
Canada, 24 per cent. are in the United States, and the 
remainder occupy professional positions in various other 
parts of the world. Classified, according to pursuits, 
69 per cent. are at engineering work; 14 per cent. are 
engaged in contracting and manufacturing; and 17 per 
cent. have taken up educational work, professions other 
than engineering, and general business pursuits. In the 
engineering class 39 per cent. are in private practice and 
in salaried positions as engineers; 15 per cent. occupy 
Government and municipal engineering positions ; 10 per 
cent. are engaged in railway work; and 5 per cent. are 
at light, heat, and power work. Those contracting and 
manufacturing are about in equal numbers, the slightly 
greater number being contractors. Of the 17 per cent. 


| who may be said to have left the active engineering 


sphere, only 4 per cent. have followed general business 
pursuits, practically all the others have taken up 
academical work of some kind, chiefly in some branch 
of applied science. It will thus be seen that of the 
first five hundred graduates in applied science and 
engineering at Toronto, 96 per cent. are using directly 


| the training obtained in their university course. 





THE CAMERTON AND LIMPLEY STOKE 
RAILWAY. 


IN THE ENGINEER of May 24th, 1907, some account was 
furnished of the old Somersetshire Coal Canal, its then recent 
acquisition by the Great Western Railway Company, and its 
impending conversion to a branch line, under the name of the 
Camerton and Limpley Stoke Railway. 

We are now able toamplify that account with some interest- 
ing details that have lately come to light concerning this 
famous old navigation, together with others relating to the 
works of the new railway in progress. 

The length of railway under construction, viz., from 
Camerton, the present terminus of a branch from Hallatrow, 
on another branch from Bristol to Radstock and Frome, to 
the junction with the Bath-Salisbury line, half a mile north 
of Limpley Stoke Station, is 74 miles, and for exactly 4 miles 
of this distance it is being laid in the bed of the old canal, 
while it actually utilises the canal tunnel on the summit level, 
near Combe Hay. This tunnel, Fig. 1, which is 200ft. long, 


The curve of attendance is particularly | jg of larger dimensions than would otherwise be necessary for 


interesting, as showing the effect of periods of depression | a single line of way, and in adapting it to its new rdle the 


on the number on the roll—for example 1886-7, and 


contractors had only to underpin the south side, and reface 
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THE CAMERTON AND LIMPLEY STOKE RAILWAY 








Fig 1—-CONVERTED CANAL TUNNEL AND CUTTING 




















Fig. 3—DEEP CUTTING AND BANK Ai SOUTHSTOKE 


the masonry at both ends. For nearly the whole of the 
remaining distance the new railway runs nearly parallel with 
the canal, and is never far away from it, though the levels 
are different. The only point at which any considerable 
divergence occurs is where the canal is punctuated by a flight 
of 22 locks, and where in consequence the railway makes a 
wide sweep—see I'igs. 2and 5—locally known as the ‘‘ Bull’s 
Nose.’’ There the railway strings the bow, so to speak. 
Although only 34 miles of line lie outside the bed of the 
canal, the construction of the Camerton and Limpley Stoke 





Tue Excineen” 


Fig. 5-CAMERTON AND LIMPLEY STOKE RAILWAY—DIVERSION TO AVOID THE LOCKS 


Railway comprises some unusually heavy works. There are 
three big cuttings. The first, through red soil, begins half a 
mile from Camerton, extends for 54 chains, attains a depth 
of 22ft., and represented 72,330 cubic yards of excavation. 
The second, which extends from 3 miles to 4 miles 33 chains, 
though broken by a bank 14 chains long, reaches a depth of 
394$ft., and entailed the removal of 139,538 cubic yards of mate- 
rial. The third, Fig. 3, situated a mile west of Midford, is 47ft. 





deep, 14 chains long, and from it 43,521 cubic yards had to 
be taken away. The latter two cuttings are mostly through 








Fig. 2—-ACROSS THE VALLEY BELOW COMBE HAY 











rock—‘‘ Bath stone’’—and, therefore, had to be blasted. 
Turning to the banks, the line starts from Camerton with 
one of 53 chains length, and an average depth of 20ft.. There 
is another at Dunkerton, 11 chains long, and 474ft. deep; 
and another near Combe Hay, 15 chains long, and 44ft. in 
depth. The viaducts are three in number. The first, at 
Dunkerton, is built on a curve of 23 miles radius. It con- 
sists of five brick arches of 40ft. span each. This structure 
is 235ft. in length, and the rail level is 43ft. above the 
ground line, and 48ft. above the road. 


“eng. 


Swain Se 


At Midford, where the line passes underneath the long 
viaduct carrying the Somerset and Dorset Railway across the 
valley, and there is little headway tospare, the existence of two 
roads and a river has necessitated a composite fabric, Fig. 4, 
two spans of steel work and a small archway in the middle, | 
The first span of steel, over a road, is a skew span of 24ft.; | 
the second of brick, also over a road, is a straight span of | 
17ft.; and the third of steel, across a river, is a skew span | 
of 5ift. A short distance further east there is a third | 
viadact of brick, with three arches of 40ft. span each. The ! 


Fig. 





4—A VIADUCT UNDER A VIADUCT 


line both in and outside the bed of the canal is a constant 
succession of sharp curves, the average radius being 20 chains, 
while one or two are as acute as 11 chains radius. The line 
ascends from Camerton for 34 miles to the tunnel near Combe 
Hay at 1 in 200, and falls from thence to Limpley 
Stoke at 1 in 100. . Apart from viaducts, there are 
seven bridges under and three bridges over the line. The 
junction with the Salisbury branch will face in the direction 
of Salisbury, the idea of furnishing another towards Bath 
having been abandoned. As the line will be principally used 
for mimeral traffic from the pits in the neighbourhood of 
Camerton, Radford, and Paulton, there will be but three 
intermediate stations, viz., at Dunkerton, Combe Hay, and 
Monkton Combe. The work is being carried out in two con- 
tracts, the first extending for 14 miles from Camerton, and 
the second covering the remainder of the distance. The con- 
tractors are Pauling and Co., Limited, of Victoria-street, 
Westminster. Both contracts are due for completion in 
April, 1909. 

Reverting to the history of the old canal, which was con- 
structed between the years 1794 and 1802, and which became 
of great importance in the export of Somerset coal to Bristol, 


| Bath, and London, it may be remembered that its engineer- 


ing interest centres upon the means devised for overcoming 
the extraordinary difference of level in the short distance 
lying between the villages of Midford and Combe Hay. 
There are twenty-seven locks on this stretch of 1 mile and 
3 furlongs in length, giving a total rise or fall of 154ft., 


| including twenty-two locks in a cluster. This remarkable 


flight of locks—Fig. 5—was an afterthought, for it superseded 
either a caisson lift, some 7Oft. in height, which claimed 
to be the first mechanical device of the kind in 
the country, or ‘‘ Whimsey and Jenny roads,’’ each of 
which attempted in turn partially to solve the problem. 
When we first wrote, which came first, lift or inclined plane, 
was a moot point, while in some quarters the existence of the 
caisson lift was doubted. However, the mystery has been 
cleared up by the discovery of an old map. The lift. came 
first. An old building situated at the top of the eminence, 


| which in later days was employed as a store house, figures in 


the map as the ‘‘ Caisson House.’ It is connected with the 
summit level of the navigation by a long disused arm. It is 
almost a sheer drop from this building to the canal below, at 
Lock 13, and itis believed that the bottom of the lift was situated 
either on the site of Lock 13 or Lock 11—see Fig. 5. The slope 
of the hill is thickly wooded, and navvies who have explored 
the spot, still called ‘‘ Engine Wood,’’ declare that the ground 
sounds hollow in several places. . Excavation might lead to 
the discovery of some relics of this remarkable apparatus, 
which was invented by a Mr. Weldon, and found too expen- 
sive and unwieldy for common use. Next, six locks were 
constructed on a deviation from the upper level, and an in- 
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clined plane was laid down, to connect with an elongation of 
the waterway from below Lock 4. Now that the site has been 
cleared of trees and undergrowth in building the new railway, 
the course of the inclined plane has emerged very clearly. 
Lastly, the company was obliged to substitute the present 
lockage at an additional cost of £45,000. 

The picturesque weigh-house at Midford, described and 
illustrated in the original article, is to be preserved, but the 
arm which passes through it has been converted to the base 
uses of a cesspit. At this point the railway lies some little 
distance away from the canal, and is situated a good many 
feet lower. 








THE PARALLEL OPERATION OF ALTER- 
NATORS. 


MANY who were connected with the early alternating cur- 
rent central stations can, no doubt, recall experiences with 
the parallel operation of alternators which were not particu- 
larly well enjoyed by themselves or by the consumers who 
derived their supply of electricity from those stations. The 
hunting of alternators was frequently a great trouble, not 
only to those who were responsible for running them, but 
also to the alternator and engine builders. A new set would 
be ordered and duly put down in a ceutral station, it would 
fail to operate satisfactorily in parallel with the other sets, 
the station engineer would naturally decline to accept it, and 
then the contractor’s troubles began. The conditions which 
are needed for the satisfactory operation of alternators were 
not then well understood, and so, often for months, a con- 
troversy would be raging as to whether it was the engine or 
alternator which was at fault. Meantime a large amount of 
time and money would be spent on experimental work, and 
not infrequently with indifferent results. Nowadays, how- 
ever, with the extensive use of well-designed engines and 
turbines, troubles of this kind are the exception rather than 
the rule, and we cannot help thinking that the paper read by 
Dr. E. Rosenberg before the Institution of Electrical Engi- 
neers on Thursday, January 28th, on ‘‘ The Parallel Opera- 
tion of Alternators,’’ would have been better appreciated had 
it come, say, ten years earlier. But notwithstanding the 
great amount of experience which has been gained in this 
direction, hunting alternators are not extinct. Thus Dr. 
Rosenburg’s paper is better late than never. 

Hunting troubles, says the author, are mostly due to 
resonance, which causes a multiplication of small oscillating 
forces contained in the torque diagram of the driving engine. 
Theoretically all of the oscillating forces contained can give 
rise to such resonance. At the present stage of the art, 
however, with the usual degree of cyclic irregularity in 
reciprocating engines, it is mainly an oscillating force, with a 
period at least four times as long as the period of the 
main oscillations, which causes difficulties in certain 
machines. So in slow-speed two or three-crank steam 
engines, where the oscillation of the biggest amplitude lasts 
a quarter or one-sixth of a revolution, the dangerous 
amplitude has the duration of one revolution. In multiple 
four-stroke cycle gas engines with main oscillations of half a 
revolution, or less, the dangerous oscillation has mostly a 
period of two revolutions. In high-speed engines it is easy, 
for mechanical reasons, to apply a greater fiy-wheel effect 
than the critical one. In slow-speed machines, when such a 
fly-wheel would be prohibitive, it is important to reduce the 
oscillations in question to the smallest possible value, and to 
apply an amortisseur, or damper. If the fly-wheel effect is 
well over the critical point an amortisseur is unnecessary, 
although it is beneficial in the case of engines having 
irregular disturbances in their diagrams. The point of 
resonance is characterised by the reaction quotient, i.e., the 
ratio for a certain displacement of the additional torque to 
the initial oscillating torque that causes this displacement. 
For full resonance this quotient is unity. If the fly-wheel 
cannot be altered, the critical value can be avoided by 
adequate choice of the short-circuit current of the 
electrical machine, provided that this is consistent with the 
specified electrical regulation. The air gap may be either 
increased or reduced for this purpose, or choke coils may be 
used instead of an air gap reduction. 

At the end of the paper the author gives some interesting 
cases of hunting alternators which have come under his 
notice, the first of whichis worthy of mention. Fora longtime, 
he says, it was common opinion that the damper or amor- 
tisseur would in every case enable smooth parallel running. 
He once had to deal with a 1200 horse-power vertical three- 
crank engine coupled to a 1050 K.V.A. alternator running at 
125 revolutions per minute—50 cycles. It gave trouble 
when running in parallel with other sets, and the calcula- 
tions, according to the formula given in the paper, showed 
quite clearly that for oscillations of the duration of one 
revolution the reaction quotient was very near to unity. In 
fact, for different loads for the different excitations it varied 
from .9 to 1.1, giving for a certain excitation exact resonance. 
The fly-wheel effect was GD? = 160 ton-metres?, where G 
is the weight in tons, and D the diameter of gyration in 
metres. The machine was a three-phase generator wound 
for 2850 volts, 213 ampéres normal load, and the short-circuit 
current was estimated as from 600 ampéres for no-load excita- 
tion to 810 ampéres for full-load excitation. Each pole had 
@ proper damper cage. As hunting troubles occurred in spite 
of this, it was pretty clear that the initial oscillations in the 
torque diagram were greater than would be expected in 
steam engines of this type. When the engine maker on 
request forwarded the drawings of the engine, the trouble was 
very soon explained, There was a single-acting condenser 
pump attached to the engine, the maximum load torque of 
which corresponded to something between 10 and 20 per 
cent. of the normal load torque. When, soon after, a trial 
without the condenser pump was made hunting disappeared. 
Whereas, with the pump attached, great oscillations were 
reported and the lights flickered badly. There were only 
small oscillations without the pump, and the lights were 
steady. The final solution was a bigger fly-wheel. Before 
turning to the discussion, reference should be made to Ap- 
pendix I. at the end of the paper. There the author describes 
and illustrates a balancing apparatus used for high-speed 
machines. The balancing of high-speed rotors, &c.,as used 


with steam turbines is frequently by no means an easy task, 
and there is good reason to believe that the balancing ap- 
paratus described in this appendix will prove of interest to 
many associated with the building of high-speed electrical 
machinery. 

The discussion was opened by Mr. Gerald Stoney, of C. A. 
Parsons and Co. He thought that the subject was a some- 





what difficult one to understand. There were three things 
connected with the question of the satisfactory operation of 
alternators in parallel. Of these the most important was, 
first, an even turning moment, and, secondly, the regula- 
tion of the machine. Their ability to carry heavy overloads 
was also important. They had never experienced serious 
trouble with steam turbine-driven alternators. He could 
not call to mind a single case where a turbo-alternator had 
been thrown out of step with heavy overloads. With the 
very early steam turbines they did have some little trouble 
with hunting, owing to the turning moment not being 
quite even enough. In those machines the number of 
impulses was not quite sufficient to give a good even turning 
moment. By increasing the number of impulses, however, 
they soon got over the difficulty. In those days the periodi- 
cities were higher than they are now; the machines he had 
referred to gave periodicities in the neighbourhood of 
100 cycles per second. In dealing with the question of 
damping coils the speaker said that, as a rule, he did not 
think that they were necessary. In the early part of the 
paper the author had said :—‘‘ I do not know from personal 
experience of any cases where the governor of the steam 
engine caused dangerous impulses, although such cases are on 
record. Mr. Stoney said that with steam turbines he had not 
come across a case of hunting which was not due to the 
governor. It was an easy matter to rectify the trouble with 
steam turbines. In one case he remembered that hunting 
was completely cured by simply hanging a can of water on 
the governor lever. With a proper liquid in the dashpot 
there was practically no fear of trouble in this direction. 
Mr. Stoney then caused some amusement by saying that 
in one case they had cured the hunting by simply damp- 
ing the ammeters. Small governors revolving at high 
speeds, he thought, were better from the point of view of 
hunting than large heavy governors revolving at slow speeds. 
In conclusion, the speaker said that his firm’s machines had 
never failed to run in parallel with anything. They 
always put a clause in the agreement, however, to the effect 
that they will guarantee their machine to run in parallel 
with the existing machines in a station, provided that those 
machines will run in parallel with one another. He was 
pleased to say that they had never had to fall back upon that 
clause. 

Mr. F. H. Clough said that the author did not discuss the 
question of variation of magnetisingcurrent. The author had 
also considered machines of equal capacities. The speaker 
then made a number of diagrams showing the various possible 
cases met with in practice, i.e., cases where the machines had 
different outputs and different tly-wheel effects. The author 
had dealt with the short-circuit current of two alternators 
working in parallel, and had shown that when one machine 
is excited for full load and the other is running light, all 
values between 100 and 130 are possible for the short-circuit 
current, if 100 represents the short-circuit current correspond- 
ing to no-load excitation. The speaker thought that the 
short-circuit current never had such a marked increase. It 
was difficult, he thought, to see that dampers were of very 
great value; the flux, it seemed to him, tended to remain in 
the centre of the poles, and therefore the cutting of the flux 
could not be great. With gas engines he thought dampers 
were necessary, but with steam engines he did not think that 
they were needed. 

Mr.J. W. O. Howe spoke at some length. He first called 
attention to the fact that it was very important that the valves 
of the engine should be properly set, so as to distribute the 
steam equally on each side of the piston. He mentioned a 
case of hunting which had come under his notice where the 
valves were responsible for the trouble. The torque diagram 
proved to be very bad, but by altering the valves the trouble 
was cured. The speaker also referred to a paper on the sub- 
ject read before the American Institution of Electrical En- 
gineers in 1902, wherein the author advocated the use of very 
light fly-wheels, and he would like to ask Dr. Rosenberg what 
he thought of that paper. He would also like to ask Dr. 
Rosenberg how he measured the cyclic irregularity of the 
engines. He had read of a method for doing this, but it 
appeared very laborious and inaccurate. 

Professor S. P. Thompson said that there was no satisfac- 
tory instrument for measuring the cyclic irregularity, and he 
wished that someone would invent one. Among other things, 
he referred to some alternators which were put down some 
years ago in a central station in the Midlands. He had no 
doubt that the President (Mr. Mordey) remembered them 
also. The engineer of that station was a very good engineer, 
but he would have the slowest speed engines possible. He 
was asking for trouble, and he got it. The alternators refused 
to run in parallel satisfactorily. He remembered that the 
makers of those engines could tell them nothing about the 
cyclic irregularity. Professor Unwin advocated heavier fly- 
wheels. On increasing the weight of the fly-wheels the 
machines ran very much better. The author, he thought, had 
shown that engines running under 100 revolutions per minute 
were not suitable for driving alternators in parallel. Expressing 
this in terms of the number of poles, it meant for 50 cycles that 
alternators with forty or more poles were not desirable. He 
was not referring to water-driven alternators. In dealing with 
dampers, Professor Thompson said that he had never been 
able to understand the reason for the use of sheets of copper 
placed between the poles. It seemed to him for a damper to 
be any good it should pass through the poles. The author 
had shown that it was better to use a single-acting gas engine 
than one with two impulses ; that, he thought, wassomewhat 
strange. 

Mr. H. M. Sayers referred to some of his experiences with 
alternators running in parallel. In a central station with 
which he was once connected, he had always been able to 
stop the engines throwing the load about by running them 
all on the stop valve, except one which was on the governor. 
On another occasion he had to deal with some alternators 
which would not stop hunting unless a certain other machine 
was working in parallel with them. By putting this machine 
in parallel with the others the hunting could be stopped. 

The president, Mr. Mordey, was the last speaker. He first 
referred to a paper on synchronous machines, read forty 
years ago by Mr. Wilde, and another twenty years later. There 
were no ammeters in those days to measure the current. The 
current was gauged by the rise in temperature of the copper 
conductors, the specific resistance of which naturally varying 
very much with the temperature. He would like to ask the 
author his opinion on the employment of flexible couplings 
between the engine and alternator. He had seen some gas 
engines driving alternators through the medium of flexible 
couplings, and they ran in parallel remarkably well. The 
couplings were not of the type where leather belting is used, 








but the flexible connection was made by means of a spring, 
It was, he thought, an interesting point, but there might be 
some difficulty in applying these couplings to large sets, 
Coming to the question of slow speed engines for alternator 
driving, Mr. Mordey saidthat he remembered one case where 
the sets would not run satisfactorily in parallel, but by taking 
the governors off the engines he had succeeded in getting 
them to doso. This, of course, was only a temporary cure, 
as it meant keeping a man at the stop valves. He thought 
that it should be a fairly easy matter todesign an instrument 
for measuring the cyclic irregularity of engines. One thing 
that he realised when he first took up the problem of 
running alternators in parallel was that the field current 
should not be disturbed by the armature current, If the 
field current was disturbed by that of the armature it tended 
to prevent satisfactory parallel running. 

The author then briefly replied to some of the points 
raised. In dealing with Mr. Stoney’s remarks, Dr. Rosen- 
burg said that with steam turbines if hunting took place, it 
could, as Mr. Stoney had remarked, be attributed to the 
governors; the case was quite different to steam engines, 
The cyclic irregularity of the engines given in the paper was 
not measured, it was calculated in the usual way. There 
was not an instrument upon the market for measuring the 
cyclic irregularity, and he did not think that there was much 
chance of there ever being one. It was a difficult thing to 
measure. Coming to Professor Thompson’s remarks, the 
speaker said that he did not think that they should draw the 
conclusion Prof, Thompson had done regarding the slow-speed 
alternators with many poles. If necessary, alternators with 
practically any number of poles could be made to run satis- 
factorily with dampers and a suitable fly-wheel. 








THE SPANISH NAVY CONTRACTS. 


THERE seems now to be little doubt that the contract for 
the reconstruction of the Spanish navy has been definitely 
placed with the group of British firms which made the tender, 
viz., Sir W. G. Armstrong, Whitworth and Co., Limited, John 
Brown and Co., Limited, and Vickers, Sons and Maxim, 
Limited. That these firms would get it was pretty generally 
known, but it is satisfactory to know that the matter has at 
last been definitely settled. The contract, as our readers will 
remember, includes three heavy-armoured vessels of about 
15,000 tons displacement, a total of about five and a-half 
million pounds sterling; three 350-ton destroyers, or three 
submarines, for £252,000 ; and twenty-four torpedo boats for 
£1,123,000. Besides these ships, works are to be carried out 
at Ferrol, Cadiz, and Cartagena, at a total cost of £599,360. 
The whole contract thus amounts to between seven and eighi 
million pounds. 











Roya Society oF ArtTs.—A course of four Cantor Lectures on 
‘*Modern Methods of Artificial Illumination,” by Leon Gaster, 
A.M.1.E.E., will be delivered before the Royal Society of Arts 
Adelphi, W.C., on Monday evenings, February 15th, 22nd, 
March Ist, 8th, at eight o’clock. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The ordinary monthly meeting of the Association will be held at 
the Grand Hotel, Colmore-row, on Saturday evening, February 6th, 
1909. The chair will be taken at 7 p.m. A paper on ‘‘ The Nurn- 
berg Gas Engine,” by Mr. R. Bechtel, will be read. 

NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL,—The 
annual prize distribution and students’ conversazione of the 
Northampton Polytechnic Institute, St. John-street, Clerkenwell, 
wil be held this evening. The Karl of Halsbury will distribute the 
prizes and certificates. The conversazione for members and 
students will be continued on Saturday, the 6th inst., when 
the building will be thrown open to the whole of the members 
and students and their friends. 

THE INSTITUTE OF SANITARY ENGINEERS.—At a meeting of the 
Birmingham and Midland Centre held last Tuesday evening—Mr. 
Hurley Robinson, A.R.1.B.A., presiding—a paper entitled ‘‘ Roads 
Past and Present: Materials Used and Methods of Construction,” 
was read by the author, Mr. E. J. Harber. The paper dealt with 
the making of roads in England from the old military roads of the 
Romans. The paper also dealt with the chemical und mineralogi- 
cal character of road stones used, and the various tests applied to 
them for the purpose of trying to ascertain the suitability for the 
purpose required. Various methods of constructing the several 
parts of a modern ‘‘ macadamised ” road were dealt with, including 
the proper construction of carriageways, the various kinds of 
kerts and channels, and also footpaths of gravel, bricks, asphalt, 
tar paving stone, and concrete. umerous samples of road stones 
were shown, and a description of their characteristics given. 
Samples of blast furnace slag, granite setts, and models of kerbs 
and channels were also exhibited, and other aspects of the ques- 
tion dealt with. 


CLYDE SHIPBUILDING IN JANUARY.—Owing to a natural desire 
on the part of shipbuilders to have their stocks cleared as far as 
possible at the end of each year, January, as a rule, is only a 
moderate contributory to the year’s aggregate output of shipping. 
The vessels launched from Clyde shipyards during the month 
recently closed, however, make a tonnage somewhat above the 
average. Seven vessels were sent off the stocks, the aggregate 
tonnage being 21,250 tons. Two vessels of themselves account 
for no less than 19,500 tons, and had these been launched before 
the end of the year, as it was for some time intended, the January 
output would only have amounted to 1750 tons, or about 200 tons 
less than January of last year, which had the negative distinction 
of being the smallest January output on record. The principal 
vessels launched were the Orient liner Osterley, a t.s.s. of 12, 
tons from the stocks of the London and Glasgow Shipbuilding 
Company, and the Hollandia, a t.s.s. of 7550 tons, launched by 
Alexander Stephen and Sons, Limited, Linthouse, for the 
Hollandsche Lloyd, Amsterdam. The chief feature of the month, 
however, has been the number of new orders booked, which re- 
present a tonnage of well over 50,000 tons. The principal items 
contributing to this figure are at s.s. of 13,000, to be built by the 
Fairfield Company for the Union-Castle Line ; an intermediate 
steamer of 7000 tons, to be built by Barclay, Curle and Co. for the 
same owners ; two steamers, each of 8000 tons carrying capacity, 
by Alexander Stephen and Sons, Linthouse, for Maclay and 
M’Intyre, Glasgow ; a steamer of 7000 tons carrying capacity, by 
William Hamilton and Co., Port Glasgow, for J. Hardie and Co., 
Glasgow ; a steamer of 4500 tons deadweight, by the Clyde Ship- 
building and Engineering Company, Port Glasgow, for Burns, 
Philp and Co., Sydney. The new year thus starts with much 
better prospects than its predecessor, and gives rise to the hope 
that the revival in the industry may be continued and improved as 
the months go past. The orders, it is true, have only heen placed 
after the keenest possible cutting in prices, and the work secured 
will leave only the smallest margin of profit, in some cases 
possibly none at all, Competition for the work being offered has 
for some time been keener than at any time in the history of the 
Clyde shipbuilding industry, 
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CENTRIFUGAL pumps of large size are being used, and 
are in several cases driven by electric motors. The city 
of Duluth has two steam pumping units of 5,000,000 
gallons daily capacity, against SOOft. static head. The 
lowest tender for a new steam unit of 12,000,000 gallons 
capacity was £18,000. Foran electric pump with motor and 
transformer the tender was £3200, or £4600, with meters, 
piping, transformer house, &c. An induction motor of 
1000 horse-power, running at 750 revolutions, is directly 
connected to a two-stage centrifugal pump with 20in. 
discharge. The capacity is 13,000,000 gallons per twenty- 
four hours, against 800ft. head, and through 30,000ft. of 
42in. pipe. The plant showed 73 per cent. efficiency on 
test. Itoccupies a floor space only 7ft. by 17ft., as com- 
pared with that of the big steam pumping engines. The 
local electric company supplies current at a rate of 
£1 63. 6d. per million gallons. The Penn Iron Company 
has three electrically operated high-lift centrifugal tur- 
bine pumps at its Vulcan mines. They are of the eight- 
stage type, with four stage on each side of the motor, 
thus reducing the axial thrust. They run at 1200 revolu- 
tions, and each delivers from 900 to 1200 gallons per 
minute, against a suction head of 20ft., and a discharge 
head of 1275ft., including friction. Each is driven by an 
induction motor of 450 horse-power, taking 2200-volt 
current supplied from a hydro-electric plant whicu has the 
generators driven by Leffel water wheels working under 
20ft. head. The pumps have nickel-steel shafts with 
bronze impellers. 

Four large .steam-driven centrifugal pumps have been 
built for the Pittsburg waterworks, having a capacity of 
35 million gals. against a head of 60ft. The pumps have 
11ft. impellers, two 28in. suction openings, and one 36in. 
discharge. They are of the horizontal shaft, single- 
stage, double-acting type, and run at 110 revolutions. 
Each is driven by a vertical compound engine with 
cylinders 16in. and 34in. diameter, and 36in. stroke. The 
4-ton fly-wheel is 8ft. diameter. Each pump was required 
to develop 70 million foot-pounds per 1000 lb. of com- 
mercially dry steam used by the pumping engine and its 
auxiliaries. The official tests showed results as follows :— 
Total indicated horse-power, from 542 horse-power to 597 
horse-power ; pump horse-power, from 357 to 399 horse- 

wer; steam per indicated horse-power hour, from 
13.38 lb. to 16.62 lb. ; duty, 854 million foot-pounds to 90 
million foot-pounds. A screw-pump for sewage and flushing 
water was put in service on the Chicago intercepting 
sewer system. It has a 15ft. six-bladed screw working 
in a tunnel, which makes a curve beyond the pump. The 
shaft extends through the tunnel well to an engine pit, 
and is directly connected to a vertical triple-expansion 
two-crank engine, having the high-pressure and inter- 
mediate cylinders placed tandem. The cylinders are 
22in., 38in. and 62in. diameter, with a stroke of 42in. 
The engine runs at 56 revolutions. The official test 
showed 690.72 indicated horse-power; 10.81 lb. of 
saturated steam per indicated horse-power hour, and 
693} cubic feet of water pumped per second. 

An oil pipe line 300 miles long, for pumping oil from oil 
fields to tide water at San I'rancisco, was completed in 
1908, and has the peculiar feature of using rifled pipe Sin. 
diameter. The oil is very viscous and heavy, requiring 
enormous power to force it through pipes. For this 
reason the oil has hitherto been transported by rail in 
8400-gallon tank wagons. Attempts to fit the oil for 
pumping by heating it and by adding water to thin it 
have not been successful. When heated, a portion of the 
asphaltum content is deposited, and chokes the pipe. 
For thinning, at least 30 per cent. of water is required, 
involving trouble in the subsequent separation, as the 
pressure and movement result in forming an emulsion. 
With the rifled pipe line 10 per cent. of water is added, 
and the centrifugal motion tends to throw it to the out- 
side, forming a lubricating film between the pipe and the 
body of oil. The capacity of the pipe is about ten 
times a great as plain pipe. There are six helical 
grooves making a spiral with a complete turn in each 
10ft. of length. The oil pumps are of the compound 
duplex double-plunger type with puppet valves. The 
steam cylinders are 24in. and 42in. diameter, and the oil 
plungers are 10in. diameter, the stroke being 3ft. The 
pressure is from 10001lb. to 12001b. per square inch. 
There are twenty-four pumping stations on the line, and 
the line has a delivery capacity of 24,000 barrels per 
twenty-four hours. Each station has a tank of 55,000 
barrels capacity, so that pumping may be stopped for 
24 days if necessary. 

A powerful machine for tunnelling in rock has been 
built to the designs of Messrs. E. I’. Terry and O. S. 
Proctor. A revolving head, the size of the drift, carries 
a series of striking hammers operated by compressed air, 
and so arranged to cover the entire area of the blast as 
the head revolves. A smaller machine for excavating 
clay tunnels has been put into use at Chicago. A truck or 
lorry carries a turntable with a stand, to which is pivoted 
a long arm or jib. At the head of the jib is a cutting 
wheel, driven by a shaft and bevel gears from an electric 
motor which forms a counterbalance on the short end of 
the arm. 

A testing machine now being built for the work of the 
United States Geological Survey is of the vertical type, 
with the hydraulic cylinder capable of developing a 
pressure of ten million pounds. It can test specimens 
5ft. square up to 60ft. long, and specimens 6ft. square up 
to 25ft. long. A testing machine of another kind is for 
showing the power developed by automobiles, and has 
been built for the American Automobile Club. The 
driving wheels rest on a drum, from whose shaft hangs a 
long vertical arm with a counterweighted end, which 
tends to resist motion. An extension of this arm above 
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the shaft forms a pointer moving across a diagram or 
chart marked on the wall of the room. This indicates 
the horse-power corresponding to the speed and pull. 
The machine tool business has suffered from the depres- 
sion of trade, but many interesting developments and 
tools have been made. A monster planing machine for a 
firm of engine and rolling-mill builders has a 14}ft. space 
or gap between uprights, and a maximum clearance of 
12ft. between the table and the cross slide. The table 
has a stroke of 30ft., and the slotter a stroke of 8ft. The 
bed is 60ft. by 13ft. It is equipped with a main motor of 
100 horse-power, a 50-horse power motor for the slotting 
and cross planing movements, a 20 horse-power motor 
for raising and lowering the cross slide, and a 10 horse- 
power motor for traversing the tool heads on the slide. A 
30 horse-power motor drives an air compressor for the 
pneumatically operated clutches. The total weight of the 
machine is 420 tons. A valuable device for registering in 
the office the work of each individual machine tool in the 
shop is being manufactured, and is already in experi- 
mental use. This has been described recently in THE 
ENGINEER. 


Iron and Steel. 


The pig iron production for 1908 reached the very low 
figure of 1,045,250 tons in January, with an almost steady 
increase to 1,740,900 tons in December. In 1907 it 
averaged about 2,150,000 tons per month, with a peak of 
2,350,000 tons in October, whence it dropped to the low 
point of January, 1908. The total Ber 27 hn for 1908 
was 15,870,000 tons, as against 27,780,000 for 1907. A 
few new blast furnaces were blown in, including the first 
two of the eight furnaces for the great steel works at 
Gary. About twenty blast furnaces and forty open-hearth 
steel furnaces will probably be completed ia 1909. The 
former include blast furnaces of 600 tons capacity for 
the Bethlehem Steel Works. The use of vanadium as an 
alloy in steel has been applied to various purposes, in- 
cluding cast steel locomotive frames and spring steel. In 
water-chilled cast iron rolls for sheet iron it has increased 
the life from 70 or 80 days to 250 or 300 days. Vanadium 
steel has been used also for the dies of hydraulic riveters 
in shipbuilding yards. The life of the ordinary dies is 
about ten hours, due to crystallisation of the steel. The 
new dies have lasted forseveral months. As an alloy of 
copper it is found to give a high tensile strength and a 
high degree of elongation. The total steel preduction was 
about 14} million tens, or 9 million tons less than for 
1907. The total includes 7} million tons of Bessemer 
steel and 7 million tons of basic steel. Other metals are 
estimated as follows: Copper, 476,000 tons, £25.600,000; 
gold, 43 million ounces, £20,000,000; silver, 513 million 
ounces, £5,480,000 ; lead, 323,841 tons, £5,440,000; zinc, 
207,785 tons, £4,000,000. 

The total production of iron ore was about 34} million 
tons, valued at £12,300,000. The transportation of ore 
from the great iron mines at the western end of the great 
lakes amounted to 25} million tons by water and about 
500,000 tons by rail. This great quantity, seeing that 
navigation is closed for about four months in the year, 
necessitates large vessels and the use of special means 
for rapid loading and unloading. Most of the loading 
piers are of timber, but a steel pier has been built at 
Two Harbours. The pier is 1250ft. long, with storage 
bins for'a length of 920ft. There are 74 bays of 12ft., 
each with two bins—one on each side of the pier—of 
860 tons capacity. The deck is 50ft. wide, with four lines 
of rails, and is 75ft. above the water. The storage 
capacity is 50,000 tons. The 60-ton railway wagons drop 
their contents through the deck into the bins, from which 
it is discharged by spouts to the hatches of steamers and 
barges. One of the recent unloading plants at the lower 
lake ports is at Ashtabula, where the Pennsylvania Com- 
pany has reclaimed an area 1500ft. by 750ft. At the 
wharf are six unloading machines, and 550ft. travelling 
cantilever gantry crane, on which travels a grab bucket 
for delivering the ore from ships to stock piles or to rail- 
way wagons. The unloading machines’ grab buckets, 
which take the ore from the vessels, hold and deliver it 
into a concrete trough parallel with the wharf, from 
which it is taken by the buckets of the gantries. At 
Cleveland, also, a large unloading plant has been installed 
by the American Steel and Wire Company. Here the 
10-ton grab buckets are at the bottom of steel arms 
56ft. high, each suspended from the end of a rocking 
beam 90ft. long, with 42ft. forming a counterweight 
end. The bucket drops the ore into a lorry with weigh- 
ing apparatus, and this deposits it in a trough, from 
which it is taken to the parallel stock pile by buckets on 
a 300ft. gantry. Each unloader can handle 250 tons per 
hour, and when 90 per cent. of the cargo is unloaded 
shovellers clear the small spaces and deliver it on the 
floor of the hold where the buckets can reach it. 

A new design of bosh construction for blast furnaces is 
being tried by the Wharton Steel Company, and is known 
as the Farrell-Roberts design. It combines bosh cooling 
plates with brick walls to provide strength and to hold 
the plates in position, so that there will be no settlement, 
which has in some cases displaced water connections and 
caused accidents. A bosh jacket extends from the mantel 
to the top of the hearth, and has openings for the bosh 
plates which are let into the brickwork. An inside angle 
iron ring above the plates and an outside angle iron ring 
below them serve to stiffen the jacket and support the 
plates. The much-discussed Gayley dry-air blast system 
continues to give satisfactory and economical results at 
the Warwick furnace. A direct process of steel making 
has been invented by Mr. Oscar Stromborg, in which the 
carbon is changed below the surface of the bath in an 
open-hearth furnace. The Ohio works of the Carnegie 
Steel Company will complete a new open-hearth plant 
early this year. The storeyard is 912ft. by 60ft., com- 
pletely roofed, and adjacent to it is the gas-producer 
house, 820ft. by 40ft. This contains fifty-three producers, 
five of which serve the new slabbing mill. ‘lhe mixer 
house has a 250-ton hot-metal receiver, tilted by hydraulic 





power. The 25-ton ladles from the blast furnace will be 
lowered on a lift to the receiver. The metal is poured 
into 42-ton charging ladles. The furnace building has a 
row of twelve 60-ton open-hearth furnaces, with a charging 
floor, 85ft. wide, and a pouring floor, 55ft. wide. The 
furnaces are of the stationary type, 15ft. by 29ft. inside. 
The charging ladles are served by two 75-ton cranes, 
while the pouring ladles are handled by three 125-ton 
cranes. The great steel works at Gary are approaching 
completion. The first two of the eight blast furnaces 
were started in December, and twenty-eight of the open- 
hearth steel furnaces are completed, with fourteen more 
under construction. The rolling mills are practically 
ready for work. The blast furnace gas is utilised in 
gas engines of 2500 horse-power for the generation of 
electric current, and a special feature is the direct driving 
of the roll trains by enormous electric motors. A general 
description of these works has been given already in THE 
ENGINEER. 


Mines and Metallurgy. 


The conservation of the country’s ores and minerals 
was discussed by Mr. Carnegie at the conference called 
by President Roosevelt to consider the question of the 
conservation of the natural resources. He put the total 
actual consumption of coal to 1908 as 7500 million tons, 
and the waste and destruction at 9000 million tons, The 
production in 1907 was 450 million tons, and is esti- 
mated to be 3000 million tons by 1937. Apart from the 
great waste, most of the coal classed as consumed is 
wasted. Thus of all the coal burned in power plants only 
from 5 to 10 per cent. of the potential energy is actually 
used ; the remainder is absorbed in rendering the smaller 
fraction available in actual work. Recklessness in 
methods of mining lead to waste of coal in production, and 
to unnecessary risks of human life. The annual iron ore 
output is estimated to reach over 400 million tons in 
1937, at which time half of the original supply will have 
been consumed. The production of bituminous coal in 
1908 was about 338 million tons, as against 390 million 
tons in 1907, while the anthracite production brought the 
1908 total to somewhat over 400 million tons. The coke 
production was about 223 million rons. The values have 
been estimated as follows :—Bituminous coal, £80,000,000 ; 
anthracite coal, £37,000,000 ; coke, £10,800,000. Several 
disastrous colliery explosions have drawn attention 
to the lack of adequate supervision of the equip- 
ment of mines and methods of mining. Several 
individual States have mine inspection systems of various 
grades of efficiency, but it has been urged that the general 
Government should undertake this work. The number 
of deaths in mines, is from two to four times greater than 
in Great Britain, Germany, or Belgium, in proportion to 
the number of men employed. A conference of Goyern- 
ment officials, mine owners, and mining engineers, was 
held to consider methods of preventing accidents, and 
three European experts made a report to the United 
States Government after a tour of inspection which they 
had been invited to make. In December a terrible 
explosion occurred in a colliery where special care had 
been taken to ensure safety. Blown-out shots and the 
careless handling of lights are considered as the cause of 
the accident. In Indiana, one of the coal States, if has 
been proposed to pass a law providing for a pension fund 
for the benefit of disabled miners ; the purpose is to pro- 
vide for the wives and dependents of men killed and 
permanently injured, and for men incapacited by age- 
The fund would be maintained by owners and miners 
jointly, and would be held in trust by the State. 

A concrete mine shaft was sunk for a colliery near 
Wilkesbarre, going to a depth of S80ft. through wet. and 
porous strata. It was built above ground upon a steel 
shoe or cutting edge 594ft. by 28ft. The shaft has three 
compartments, 234ft., 8ft. and 20ft. long, all 224ft. wide. 
Their sizes diminish to 20ft., 84ft., and 164ft. at the 
bottom, with a width of 14}ft. The walls are 32in. 
thick at the top and 7ft. at the bottom, with two 20in. 
cross walls. ‘The shaft was sunk to and sealed 
in the rock, through which the excavation was then 
carried to the desired depth. Owing to the develop- 
ment of ganister deposits in the Western States, and the 
laying down of steel works in these States, a large plant 
for the manufacture of silica brick for refractory linings 
has been built near Chicago. Steel moulds are used, and 
there is a concrete drying floor of 2500 square feet, with 
steam pipes embedded in the concrete. The drying 
ovens have capacity for 80,000 bricks, and there are six 
circular kilns. There is storage capacity for 1,500,000 
bricks. Mr. John T. Jones’ process of smelting ores has 
been tried at a special plant in the Michigan iron ore 
fields. It consists in the reduction of the metallic oxides 
to the metal, and applies, therefore, to copper and zinc 
as well as to iron. The iron product may be charged 
into a heating furnace and then passed to rolls to make 
it into muck bars; or it may be charged into open-hearth 
steel furnaces in place of scrap. The horizontal furnace 
is cylindrical, 8ft. by 120ft., revolving on two saddle 
bearings. Hydrocarbon gas from a producer, together 
with an admixture of air, are admitted to the furnace. 
The excess hydrocarbons reduce the oxide in the ore. 
A new metal for sheet-metal work has been produced 
under the name of “ monel” mg It is composed of 
approximately 72 per cent. nickel, 2 per cent. iron, and 
24 per cent. copper. It has shown high resistance to 
corrosion by acid and other means, and is considered to 
have a high value for roofing. It is ductile and flexible, 
can be bent te form seams, and can be soldered without 
difficulty. The ore is found in Canada as a natural alloy 
of copper and nickel, requiring only the removal of some 
of the iron to produce the commercial product. It can 
also be cast, showing a tensile strength of from 
70,000 lb. to 85,000 1b. per square inch. When rolled it 
has a tensile strength of about 108,7501b. It is being 
used for kitchen utensils, spoons, screws, rivets, gear 
wheels, propeller blades, and castings for automobiles. 
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very best Shefiield crucible steel of a strength of 40 tons per | valve. Air and gas are mixed at the double-seated gas valve, 

BLAST FURNACE GAS BLOWING ENGINE. square inch with 18 per cent. elongation. The rods > | and enter the poh seh through the single-seated inlet valve. 
hollow, and the cooling water is forced through them. The | ‘The exhaust valve is water cooled. All valves are driven by 
IN view of the development of the blast furnace gas | pistons—which are made of cast steel and are also hollow— | rolling levers, which, in their turn, are worked by excentrics. 
engine for blowing and power purposes, the Lilleshall Com- | are kept as short and light as is compatible with strength, | This arrangement has been adopted in order to decrease the 
pany, Which has, as our readers are aware, a large experience | and are fitted with self-adjusting cast iron rings of a special | power required for moving the valves and to ensure even‘and 
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Fig. 1—SECTION OF ENGINE, SHOWING METHOD OF REMOVING PISTONS 


with steam blowing engines, decided to enter into an agree- , material softer than that of the cylinders. The pistons are , quiet valve motion. All the excentrics are keyed to one lay 
ment with the Vereingte Maschinenfabrik and Maschinen- | also water cooled. The weight of both pistons and rods is | shaft, which is actuated from the main crank shaft by means 
baugesellschaft, Nurnberg, for the manufacture of the | supported by the crossheads and connecting slides, so that’ of spur and spiral gears. The gear wheels are made of a 
Nurnberg engine in this country. The first two engines were | only the ‘piston rings touch the cylinder walls. For this | very tough cast iron, machine cut, and run constantly in oil. 
ordered by the Barrow Hematite Iron and Steel Company, | purpose the piston-rods are made with a slight upward The gas mixture is electrically ignited. The current is 
Limited, and one of them has recently been erected in the | camber when not under load, and the friction and wear of | taken from a small accumulator battery, and led to the 

ignition apparatus on the engine, which consists of the 

contact apparatus, contact breaker and ignition plugs, the 
































Ktain Cable 
to Swichtoord | | latter projecting into the interior of the cylinders. See 
. Contact Ereaker {top ggnition , | Figs. 2and 3. The contact apparatus so distributes the con- 
4 i Pe) | tinuous current of 60-70 volts tension that, at the moment o 
ce  pnition pax containing te: | | || : ignition, it flows through the corresponding contact breakers 
baw cf Pipe. aie | att RS i | a S) and ignition plugs. As soon as the circuit is broken the 
| , | | spring of the contact breaker draws it again to the contact 
a Q- | He piece. The contact apparatus is placed on the end of the lay 
' tf 1 shaft, and from here the exact moment of ignition is adjusted 
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Hi for all the contact breakers. On this apparatus each side of 
| the cylinder has its own switch, so that any contact breaker 
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Fig. 4—HEAD OF BLOWING CYLINDER 





contact breakers may be cut off at once, and, in case of 





























——— 1 | necessity, the engine may in this way be stopped. 
Fuses a The governor of the blowing engine does not control the 
anos —. gas valve, being merely a small safety governor, which throws 
4 out the ignition as soon as the engine exceeds the highest 
a Ignition, , Cables. allowable number of revolutions—in this case 95. For regu- 
ist} _..-B.W.G. Lanta! lating the gas for the engine, a special hand regulating device 
Battery of .....Cells Battery of -...Cells is provided. This manner of controlling the blowing engines 
a a ae | ise em “ie | has, we are told, proved very satisfactory, being very simple 
sadiecitis Aawps per hour. | mes per hour in its design and quite efficient. : : 
7o the Switch Gear of Gas Engine. aca Great care was taken to equip the engine with the very best 
ae methods of lubricating all parts, as efficient lubrication is of 


tbe greatest importance in these large engines. The cylinder 
lubrication, which is reduced to the smallest possible amount 
on account of the supported pistons, is effected by means of 
big power-house belonging to that company. This engine is | the parts is thus greatly reduced. The crosshead is designed | Mollerup pumps, in order to supply any quantity of oil to all 
the subject of the present article and the drawings which so as to make it possible to move the piston out of the front | parts of the cylinder as necessary. The stuffing-boxes, tc- 
appear as a Supplement. cylinder for inspection purposes, without the necessity of gether with the exhaust valve spindles, are also lubricated by 

The engine develops 1100 brake horse-power, and it is moving the crosshead from its slide—see Fig. 1. Thecross- Mollerups. The main bearings, guides, outer bearings and 
direct coupled to a blowing tub 85gin. diameter, which 
compresses 26,000 cubic feet of air per minute at 8 lb. 
pressure. The diameter of the gas cylinder is 35in., and the 
stroke 43}in., and the engines make 90 revolutions per minute. 

The engine works on the Otto cycle, but is double 
acting, and, as will be seen from the illustrations, two 
cylinders are placed in tandem. From the drawings it 
will be seen that the frame, gas cylinders, and blowing 
cylinder are connected by means of large tie pieces; 
these are all machined in one setting, so as to ensure 
perfect alignment with each other and render erection easy. 
The cylinders are made of Lilleshall cold blast iron, and 
are carefully designed to avoid heat distortion. The | 
symmetrical form prevents any bulging or undue strains | 
in the casting ; and special care has been taken to make the | 
water cooling space as wide as possible, in order to keep the 
stresses between the inner and outer cylinder due to tempera- 
ture differences as low as possible. A sufficient number of in- 
spection holes which allow of convenient access to the water 
space, so that the sediment and incrustation can easily be 
cleaned from the cylinder walls, have been provided. Further, 
the cooling water isso guided that it flows most quickly past the 
hottest parts, and the formation of air pockets is impossible. | 

The bed and connecting pieces are designed to give very 
easy access to the interior of the cylinders, pistons and 
valves ; the removal of the covers is ‘sufficient to allow for } 
this access. The inspection of these parts can be made | OOS Std 
quickly and easily, as it is only necessary to unscrew a ahr bch See 
number of cover bolts and slide the cover on the piston-rod, Fig. 3—IGNITION PLUG 
without dismantling any parts of the engine. 

Care has been taken to ensure the accessibility of all : — ae 
parts throughout the whole design, and also to ensure small head is made of the best Sheffield nickel steel, suitable for , pins of the crank shaft and crosshead have forced lubrication 
surface pressures, in accordance with ‘the standard practice | withstanding any working pressures. | under a head of many feet of oil, from an elevated oil tank. 
in the construction of steam engines. Special attention has At each end of the cylinder there is an admission valve | The quantity of oil can be regulated as required, and is con- 
also’ been given to the moving parts, such as piston-rods, | placed on the top, with an exhaust valve underneath. The | ducted to the various parts from this oil tank through pipes of 
pistons, crossheads, &c, The piston-rods are made from the | admission gear consists of a positively driven inlet and gas | large diameter; after passing through all the parts, the ojl is 


Fig. 2—CONNECTIONS FOR ELECTRICAL IGNITION GEAR 
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drained off into the cellar of the engine-house, where it is col- 
lected, filtered from its principal impurities, and pumped up 
into the oil tank by means of an oil pump directly driven by 
the engine. The quantity of oil used is sufficiently large to 
take up and carry away most of the frictional heat. The 
rolling levers and excentrics are lubricated with grease—for 
cleanliness—and owing to the small number of revolutions, 
this is found effective. 

Another important item was the arrangement of an effective 
cooling system. As stated above, the cylinders, pistons, 
piston-rods, as well as the exhaust valve chambers and outlet 
valves, are cooled with water which flows to the different parts 
that require cooling, under pressure. The water outlets can 
all be adjusted so as to obtain the smallest possible cooling 
water consumption. The control of the outlet is so arranged 
that all the different outlet pipes are together on the side of 
the respective cylinders—see Fig. 1—where they can be easily 
regulated. On each water outlet a thermometer is provided, 
so that the temperature can be seen instantly ; it is also easy 
to see if the water is circulating properly, as the water from 
the outlet pipes runs visibly into a cast iron tank whence 
it is carried away. A ‘‘cut off’? is provided in the main 
water duct, and it can be opened or closed when the engine is 
started or stopped. This avoids the necessity of altering each 
outlet of the controlling points when the engine is stopped. 
The water forced through the piston-rods and pistons has a 
pressure due to between 40ft. to 50ft. head, which is rendered 
necessary by the need of keeping up with the acceleration of 
the piston. In the early days of water cooling it was not an 
uncommon thing for the water to remain behind owing to its 
inertia when the piston started and troubles ensued. 

The blowing cylinder, as already stated, is coupled direct to 
the gas engine, as shown in the general arrangements. It is 
centred and connected to the gas engine by means of a large 
and strong connecting piece. This tie piece is also provided 
with a guide and a sufficiently large opening to allow of the 
easy removal of the rear gas cylinder cover, for access to the 
interior of the cylinder. The tail guide is also centred and 
connected to the blowing cylinder. The piston-rods, slides, 
and piston are similarly constructed to those of the gas engine. 
the weight of the piston in this case also is carried by guides 
outside the cylinder. To ensure tightness, the piston is pro- 
vided with two self-adjusting cast iron rings of a special mix- 
ture, behind which springs are arranged. As in the case of 








ELECTRICAL BARRING MACHINE 


the gas engine, the greatest attention has been paid to the 
design of the blowing engine, in order to ensure accessibility 
and ease in erection. 

The valves employed in the blowing cylinder are of the 
patent ‘‘ Hoerbiger’’ self-acting frictionless type. The suction 
and delivery valves are arranged directly in a circular space in 
the cylinder covers, there being twenty suction and twenty 
pressure valves in each cover. Each delivery valve is arranged 
opposite its suction valve, and fitted together with a central 
bolt. The valves consist of discs made of a flexible steel plate, 
cast iron valve seats, and guards. ll the complicated valve 
gearing is thus avoided, there being no wear and tear even 
when the engine is running day and night, and regularity of 
running is also obtained. The valves have large cross sections 
of air passages and a very low lift; the valve discs, which are 
fitted with cushion plates, are of very little weight, and, 
therefore, work very quietly. 

The engine is started by compressed air, and it takes less 
than a minute to bring it up to its normal revolutions. An 
electrical barring gear (Fig. 8) is also provided to bring the 
crank into the correct position for starting. 

All the necessary cocks for starting and stopping, valves, 
pressure gauges, and barring gear are so arranged that they 
can be handled by the engine driver without having to leave 
the side of the engine where the governing gear is situated. 

The two bottom figures on page 134 show some parts of 
this large blowing engine under construction in the engi- 
neering shops of the Lilleshall Company, Limited. 








Ow1ne to the decision of the Admiralty to use coal 
instead of oil for raising steam in the latest torpedo craft, various 
schemes for the formation of oil fuel depdts are likely to be affected. 
The depét at Turnchapel, Plymouth, provided for six large steel 
tanks, but, in consequence of the change referred to, the demands 
for oil fuel for torpedo flotillas are likely to be considerably re- 
duced, and it has, therefore, been decided to erect only fourtanks, 
thus reducing the projected storage by one-third. The space 
which becomes available will be retained to meet possible develop- 
ments in connection both with oil and petrol propulsion. The 
reduction of the storage capacity at this depdt will, it is expected, 
lead to renewed activity on the site of the projected coal depét in 
the immediate vicinity. The formation of this depdt was com- 


menced some years ago, and considerable work was done, includ- 
ing the erection of sets of lofty wooden gantries, to provide for 
the rapid transfer of coal to the adjoining jetty. With the intro- 


AN AMERICAN SALVAGE AND REPAIR 
STEAMER. 


States. 


necting links between the several lakes. 


THE chain of the Great Lakes of North America forms the 
most important route of inland navigation in the United 
The navigation is attended with some special 
dangers, including the impossibility of running before a gale 
from certain quarters—and the lake storms are very severe— 
and the shallowness of the channels which form the con- 
This second 
danger is felt particularly by the very large steamers now 
generally employed in the transportation of iron ore, coal, 





carries thirty-five hydraulic jacks of 100 tons capacity for 

| this work. 
The equipment includes three sets of diving apparatus and 
dresses, and a collision mat—in sections—which is capable of 


| covering a fracture or aperture 20ft. by 30ft. The portable 

| tools include pneumatic drills and pneumatic riveting and 
chipping hammers. A supply of steel plates and angles is 

| kept on board for use in patching hulls and otherrepair work. 

| There is also a full stock of gas pipe and fittings up to 6in. 
size, hardware, rope, wire cable, chains, and ‘general ship’s 

| supplies. 

' The pumping plant for discharging water from a wrecked 








bulk freight, and general cargo. The largest of these are 
600ft. long. The United States Government has for years 
been improving and enlarging channels for navigation in 
these straits or so-called ‘‘ rivers,’’ in some cases providing 
separate deep-water channels for the up-bound and down- 
bound steamers. 

Accidents occur from time to time in which steamers are 
driven ashore by storms or are damaged by collision in the 
rivers. In the latter case the vessel may be sunk in deep 
water, or may be beached in shallow water. In many cases 
the cargo can be saved—especially when it consists of coal 
or iron ore—and very often the ship can be repaired and 
floated. This salvage work has been accomplished success- 
fully in a number of cases, in spite of rough weather and 
unfavourable conditions, but, as a rule, it is difficult and 
dangerous work. 

One of the first operations to be performed is the removal 
of the cargo, both for its salvage value and in order to 
lighten the ship. The more or less extensive repairs are then 
made to the hull—often under water—and the ship may be 
pumped out and raised from the bottom or hauled off the 
rocks. 

Two classes of vessels are used in work of this kind. One 
is merely a large hulk, having large deck hatches, and fitted 
with a steam locomotive crane which travels on a line 
of rails above the deck. The crane carries a grab bucket, 
skip or other device suitable for the material to be handled, 
and transfers the cargo from the sunken or beached ship to 
the hold of the hulk. This vessel is of use for salvage only, 
and is handled by a tug. 

The other and more important class of salvage vessel is a 
steamship fitted with propelling machinery and equipped for 
recovering cargo and saving the ship. It has pumps, 
machinery, tools, &c., for all kinds of repairs and for floating 
a sunken or stranded vessel. 

The accompanying illustration represents the salvage and 
repair steamer Favourite, which belongs to the second class 
described above. It forms a part of the fleet of the Great 
Lakes Towing Company. The steamer is of steel con- 
struction, and is built with a view to operating in heavy 
weather. It is 1954ft. long over all, 43ft. beam, and 194ft. 
deep in the hold. The draught, with ballast tanks empty, is 
54ft. forward and 11ft. aft. When the tanks are filled, the 
draught is 12ft. at the bow and 16ft. at the stern. 

The steamer has a single screw driven by a triple-expansion 
engine having cylinders 22in., 36in. and 60in. diameter, 
with a stroke of 30in. There are two Scotch marine 
boilers, 15ft. diameter and 114ft. long, with a working 
pressure of 1801b. The boilers are placed side by side, and 
each has its own uptake and funnel. In the side view 
given herewith, however, only one of the funnels is visible. 
A steam towing machine is provided for use in hauling 
ships off and towing them to port. This carries 1800ft. of 
2in. English steel towing cable. There is also a steam 
steering gear, with a powerful rudder to give good 
manceuvring qualities. There are two patent anchors, each 
of which has 1200ft. of bar-link chain. These are handled 
by a steam windlass, with capstan. An electric light plant 
supplies current for fixed and portable lamps, and for a 
powerful searchlight. In addition to the ordinary ship’s 
boats there is a motor launch having a petrol engine of 
25 horse-power. 

At the forward end of the deck house is the main derrick, 
with a 60ft. box-lattice steel boom and a tall steel A-frame. 
This derrick handles an automatically-loading grab bucket, 
having @ capacity for 34 tons of iron ore, and it can handle 
one load per minute when lightening cargo. The operating 
levers are grouped on a platform above the navigating bridge 
over the wheel-house, so that the derrick man has a good 
view and command of the work. At the after end of the 
deck house is a 5 ton derrick. This is used for handling 
plates and material in and out of the repair shop in the deck 
house, also for raising and lowering the motor launch and 
the lifeboats. 


The machine shop, tool house, and other facilities for re- 
pair work are in the deck house. 
machine shop and blacksmith shop. Its equipment includes 
@ punching and shearing machine, capable of handling lin. 
plate, a lathe, shaper, drill, two pipe and bolt cutters, an 
emery grinder, and a full‘supply of hand tools and portable 
pneumatic tools. Besides the iron-working shop tools, there 
is a circular saw to cut timbers and blocking, when hydraulic 





duction of oi] fuel, however, the work was suspended. 


jacks are being used to release a stranded vessel. The steamer 











There is a well-equipped | 





SALVAGE STEAMER FAVOURITE 


vessel comprises a centrifugal pump with 16in. discharge and 
four Silsby rotary pumps, throwing 12in. streams. The 
rotary pumps have portable boilers. There is also a special 
8in. centrifugal pump for dredging coal, and this can handle 
fifty tons of stove coal per hour. Two portable aircompressers 
—giving 250 cubic feet of air per minute—are provided for 
blowing the water out of the ballast or other tanks of wrecked 
vessels. There is alsoa straight line air compresser capable 
of delivering 500 cubic feet of air per minute at a pressure of 
100 lb. per square inch. 2 








RoyaL ScorrisH Society oF ArTs.—A course of five’ lectures 
known as the Keith Lectures, will be delivered in the Hall, 
No. 117, George-street, Edinburgb, by Mr. Henry O'Connor, Assoc. 
M.Inst. C.E., F.R.S E., lecturer on gas manufacture, Heriot- 
Watt College, Edinburgh and Glasgow and West of Scotland 
Technical College, Glasgow, on Gas Manufacture and Lighting, on 
February 8th, 15th, 22nd, and March Ist and 8th, commencing each 
evening at 8 o'clock. Tickets may be obtained from the Secretary, 
Heriot-Watt College, Chambers-street ; or the Treasurer, C. J. 
Shiells, C.A., 141, George-street, Edinburgh. 

MintnG LABORATORY FOR GLASGOW UNIvERSITY.—The number 
of students attending the mining classes in Glasgow University 
has increased from six in the year 1903, when the Chair of Mining 
was founded and endowed by Mr. James S. Dixon, LL.D. 
Bothwell, and the classes were established, to over sixty in the 
present session. It has in consequence become necessary that 
provision should be made for the fitting up of a mining laboratory, 
fully equipped with appliances for instruction and research in fuei 
analysis, and in the designing and testing of colliery plants. This 
will entail the provision, amongst other apparatus, of (1) mine 
ventilating fans ; (2) mine pumps; (3) apparatus for determining 
the chemical composition and heating powers of fuels, such as the 
various varieties of coal ; (4) experimental apparatus to demonstrate 
the dangers of coal dust ; (5) rescue apparatus for use in mines in 
case of fire or explosion ; (6) apparatus to illustrate the dangerous 
character of certain mine gases, together with the various methods 
by which the presence and percentage of such gases may be 
detected ; (7) apparatus to illustrate the various methods of clean- 
ing and dressing coal and metalliferous ores. It is estimated that 
in providing this equipment a sum of at least £1000 can usefully 
be expended, and an appeal is now being made to the generosity of 
the mining community of Scotland to supply it. Donations 


amounting to £555 have already been promised. 


New Rovtrne MILLs AT SHEFFIELD.—Mr, J. Rossiter Hoyle, 
of Thomas Firth and Sons, Norfolk Works, Sheffield, on Monday 
night gave particulars of the rolling mills recently erected by his 
firm at Tinsley, Sheffield. He was dealing, in his presidential 
address to the Sheffield Society of Engineers and Metallurgists, 
with the application of electricity to the driving of rolling mills. 
The boiler-house, he said, contains three water-tube boilers of a 
collective evaporative capacity of 36,000 lb. of water per hour, work- 
ing at 200 lb. pressure, with 200 deg. of superheat. The coal is 
dumped direct from an overhead railway siding into bunkers, from 
whence it is fed by gravity into automatic stokers. Instead of the 
usual noise and bustle of a boiler-house, everything works smoothly 
and quietly, with a single attendant walking round to see things 
are right. In the engine-room are two 1000-kilowatt three-phase 
turbo-generators, amar se: | current on the board at 1000 volts. 
Owing to the distance of the power-house from the river, and the 
necessity of maintaining a good vacuum, two large cooling towers 
were erected, each one capable of efficiently dealing with 112,000 
gallons of water per hour. The mills are so arranged that the 
ingots are delivered at one end, and the finished materials 
deposited in store-rooms at the gates. Re-heating furnaces, ham- 
mers, and mills are all arranged for turning out materials of the 
highest quality quickly and economically. The plant consists of 
18in., 12in., 10in., and two 8in. rod and bar mills, as well as 20in., 
18in., and 16in. sheet mills. Each mill, or pair of mills, is driven 
by its own electric motor. Two of the mills are connected direct 
with the motor, while all the others are driven by rope gearing. 
All the motors take their current direct from the switchboard at 
1000 volts. For the smaller motors, which work the auxiliary 
machinery, as well as for lighting the whole factory, the current 
is transformed down to 200 volts. The forge contains hammers 
ranging from 3 tons to 3 cwt., all supplied with steam from 
waste heat water-tube boilers. Further crucible melting furnaces 
are now being laid down, and are to be gas-fired, the gas being 
obtained from the three large gas producers. These are in addi- 
tion to the large number of coke-fired crucible furnaces at Norfolk 
Works. There is also a complete system of pneumatic service at 
100 lb. pressure for working hoists, chipping, &c. He gave a few 
figures to illustrate the magnitude of the works. The work 
was started on the Ist of May, 1907 ; the first turbine commenced 
running on the 14th December, 1907, and the first mill was worked 
on the 6th January, 1908. There have been used in the buildings 
3,000,000 red bricks, 109,000 square feet of glass, 250,000 square 
feet of slates, 54 miles of water pipes, 8 miles of cables, 8200 tons 


| of concrete, 750,000 fire-bricks, and 15, tons of ballast to raise 


the floor to the required level, 
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RAILWAY MATTERS. 


Ir is calculated from the plans and estimates which 
have been deposited by the engineers of the various railway com- 
panies in connection with private Bills coming before Parliament 
next session that the expenditure contemplated under the powers 
sought will aggregate £7,692,000. 

Becausk the American-Canadian Company, of Rio de 
Janeiro, operating the city railway system, changed its fares and 
routes, a mob burned twelve of its cars on January 11th. The 
police were helpless. |The company left the adjustment of affairs 
in the hands of the mayor and quiet was restored. 


AccorpinG to the LHlectrical Review and Western 
Llectrician, @ line is to be constructed from Osaka to Takaradzuka, 
a distance of 154 miles, with a branch from Minomo to Armia, a 
distance of 24 miles, This line will be worked electrically, and 
will cost £287,500. It is understood that the necessary capital 
is being raised in this country. 


Tue Ayr Town Council has resolved to proceed with 
the extension of the tramways to Hawkhill. The scheme involves 
the laying of a double line from the new bridge to the east end of 
George-street, and a single line beyond that to the burgh boundary 
at the new racecourse. The estimated cost is £13,614. Parlia- 
mentary powers have already been obtained. 


A NEW railway from Strabane to Letterkenny, owned 
by the Midland of England and the Great Northern of Ireland, 
has just been opened for goods, live stock, passenger, and parcels 
traffic. The stations are :—Lifford, Ballindrait, Coolaghy, Raphoe, 
Convoy, Glenmaquin, and Letterkenny. ‘The line will be worked 
by the County Donegal Railway Joint Committee. 


A new device has recently been introduced on the 
tramway system at Regensburg. It is specially adapted for use 
on curves. By means of special tools a sheath of hard copper 
sheet, 1 mm, in thickness, is pressed round the trolley wire, in 
lengths of 1m., so that the seam is on the upper side. These 
sheaths can easily be renewed when they are worn through. 


Ir is expected, states the Railway News, that the 
M dland Railway Company’s extension line between Water Orton 
and Kingsbury will be ready for opening for goods traffic in the 
spring. The new line, though only between three and four miles 
in length, is important in so far that it will effect a slight 
reduction in the journey time between Derby and Birmingham. 
Engineering difficulties of some considerable importance have 
had to be negotiated. 


AccorviInG to the Elektrotechnischer Anzeiger, an 
innovation in railway construction will be made in the develop- 
ment of the railways in Greater Berlin, in that the section Schine- 
berg-Wilmersdorf will be constructed below the surface of the 
streets on the same level as the early ‘‘ covered in” underground 
railways, but will not be roofed over. ‘This construction will be 
much cheaper than the underground construction, and safer and 
less unsightly than a surface railway. 


AccorpInG to the latest report of the French Minister 
of Public Works, relating to European railways, which brings the 
figures down to January Ist, 1908, the total length of railways in 
Europe on that date amounted to 198,534 miles, of which 2733 
miles were opened for traffic during 1907. The largest amount of 
new mileage Was built in Russia, in whose system is included that 
of the Grand Duchy of Finland, the new lines aggregating 1072 
miles, whilst 1040 miles had been built during the previous year ; 
434 miles were opened in France, 415 in the German Empire, 236 
in Austria-Hungary, 142 in Sweden, 125 in Spain, 110 in Italy, 66 
in Switzerland, and only 27 in the United Kingdom. 


Tue following results have been obtained as regards 
consumption of energy with different kinds of air brakes :—(1) On 
city lines, the consumption of energy for excentric compressors 
was 41.5 watt-hours per car kilom. (66.4 watt-hours per car mile) ; 
with geared compressors, 31.2 watt-hours per car kilom. (49.9 
watt-hours per car mile) ; and with motor compressors, 16.16 watt- 
hours per car kilom. (25.86 watt-hours per car mile). (2) On 
suburban lines, the consumption for excentric compressors was 
22.8 watt-hours per car kilom. (36.5 watt-hours per car mile) ; 
with geared compressors, 14.6 watt-hours per car kilom. (23.4 watt- 
hours per car mile) ; and with motor compressors, 6.32 watt-hours 
per car kilom, (10.11 watt-hours per car mile). 


THE first direct train de luxe between Moscow and 
Paris left Moscow last Saturday. It consisted of three carriages, 
and made the journey in fifty-four hours. The new train is run 
in connection with the Siberian express at Moscow and the North 
express at Warsaw. It will leave Moscow every Friday, returning 
the following Wednesday. A conference will be held next month 
at the Ministry of Finance in St. Petersburg to discuss the 
question of the construction of a direct St. Petersburg-Volga 
Railway. St. Petersburg is not the nearest seaport for the Upper 
and Middle Volga districts, but the capital, with its 1,500,000 
inbabitants, depends to a large extent on the Volga region for 
various food supplies. Another advantage of the proposed rail- 
way would be that it would establish direct communication 
between the principal towns on the Upper and Middle Volga. 
The total length of the line would be 820 miles, 


An important improvement the Brighton Company 
has carried out in the half year just ended is the construction of a 
new passenger down relief line 1 m. 30 ¢. in length from 
Norwood to Windmill Junction, where it joins the existing relief 
line to Croydon, and an additional up connecting line from the up 
local into the up main line bay platform at East Croydon Station. 
Hitherto the main line traffic between Brighton and London has 
been dependent ina great measure on the lines jointly used with the 
South-Eastern Company at Croydon, and to overcome this difficulty 
the before-mentioned new works give a very effective arrangement 
by which the main line trains going from London to Brighton will 
be able to run through Croydon whilst the jointly used down line 
1s in occupation. Jn the same way an up train from Brighton will 
be able to run through Croydon whilst the jointly used up main 
line is in occupation. These relief lines and additional con- 
veniences through Croydon are in continuation of the policy of 
the Brighton Company to obtain greater facilities for working 
its main line trains between Brighton and London, which 
policy was first adopted when they constructed their alternative 
and fast running roads between Earlswood and Stoat’s Nest. 


Tx tunnel records made on the St. Paul Pass Tunnel 
of the Chicago, Milwaukee, and Puget Sound Railway have con- 
tinued remarkably high. On January Ist, 7874ft. of heading, 
7124ft. of bench, and 7499ft. of total tunnel were finished. When 
completed the tunnel will be 875lft. long. During December, 
although no work was done at Christmas, a record for the advance 
of the headings was made, for 357ft. was driven at one end and 
655ft. at both ends, the previous records being 340ft. and 628ft. 
respectively. During the same month work on the benches was 
advanced 588ft., and; that on the total tunnel 621.5ft. The 
highest record for the total tunnel was 731.5ft. in November, 
which probably comes close to the best record on rock tunnel in 
this country, and is far above the average progress. The work 
for the year showed a monthly advance in total tunnel at both 
ends of 544.6ft. The construction of this tunnel means a great 
saving in distance on the Pacific extension of the Chicago, Mil- 
waukee, and St. Paul system. The location of the line through 
the Pass in the Bitter Root Mountains was a fine piece of work, 
which ought to be recorded ior the benefit of studentsof railway 
enginecring. The high point in the tunnel is 3518ft. from the east 
portal, and the grades are 2 per cent. each way from this place. 





NOTES AND MEMORANDA. 


A RECORD with long distance direct telegraphy has been 
achieved by the transmission this week of messages between 
London and Karachi, a distance of 5532 miles. The abolition of 
intermediate handling is responsible for no little saving of time. 
It is understood that the advantages of direct transmission will be 
extended to Liverpool and Manchester. 


Tue annual report of the United States Commissioner 
of Patents shows that during the last fiscal year there were 
received 58,527 applications for mechanical patents, 1091 applica- 
tions for designs, 207 applications for reissues, 7467 applications 
for trade marks, 810 applications for labels, and 339 applications 
for prints. There were 34,902 patents granted, including reissues 
and designs, and 6135 trade marks, 636 labels, and 279 prints were 
registered. The number of patents that expired during the year 
was 24,270. The number of allowed applications which, by opera- 
tion of law, were forfeited for non-payment of final fees was 6520. 
a — receipts of the office were £374,836, and the expenditure 

21,658. 

Sutpuur elimination in the cupola was investigated 
recently by O. Johansen of Brebach, Germany, to determine the 
proportion of sulphur carried away by the gases. By the actual 
analysis of discharge gases he found that on the average each 
cubic metre of gas (measured at freezing point and standard 
barometer) contained 1 gramme of sulphur, 7.¢., 1 cubic foot carried 
0.000062 1b. sulphur. With coke of 14 per cent. sulphur, about 
one-half the total sulphur would go off in the gas, leaving only 
one-half to be absorbed by the iron and slag. In the same experi- 
ment it developed that the slag carried away only one-third as 
much sulphur as the gases. The cupola on which the tests were 
made was 39in. in diameter and 16ft. high. 


Wroveart iron cement-lined pipe has been investigated 
carefully by Mr. Leonard Metcalf, of Boston, who read a 
voluminous paper on the subject before the New England Water- 
works Association last month. He stated that experience in 
America with such pipe for distribution purposes has been gene- 
rally adverse, and has led to its replacement by cast iron pipe, 
except where the pressure does not materially exceed 651b. per 
square inch, and where there has been little disturbance of 
adjacent ground, likely to cause settlement or other injury. 
Experience with such pipe for supply mains has been much more 
satisfactory, and many old mains of this kind are sti giving 
satisfactory and economical service, particularly under such con- 
ditions as are usual in the case of these supply mains—light 
pressure, secure foundations, and private rights of way. 


For the same money an aluminium conductor of the 
same electrical conductivity can be carried rather more than twice 
as far as one made of copper. But there are other advantages in 
addition which would be realised were aluminium employed ; 
the energy loss would be less per given length of line, whilst for 
the same rise in temperature the aluminium will carry a greater 
current than the copper. A particular case worked out by the 
author of an article on the subject shows that whilst 184 ampéres 
will cause a rise of 20 deg. Cent. in a copper conductor of 1 square 
centimetre cross section, an aluminium conductor of equal con- 
ductivity will require 208 amperes to raise its temperature by the 
same amount, showing an advantage of about 13 per cent. for the 
aluminium conductor. In the case of overhead lines a further 
economy would be incurred in that the specifically lighter 
aluminium would lessen the costs for towers, insulators, and labour 
of erection ; but, on the other hand, the greater diameter of an 
equivalent aluminium conductor involves greater radiation, so that 
some of the economic advantages would be lost. With underground 
conductors the larger diameter of the aluminium conductor would 
mean an increased outlay on the insulating coverings, and this 
would usually offset the decreased outlay on the conductor. 


A sERIEs of researches on the power of red-hot coke to 
absorb water are detailed in the issue of Stah/ und Kisen of 
January 6th, and the results are set forth in graphic diagrams. 
The amount of the water again given off at various intervals of 
time is also shown. It would appear from the results of these 
tests, which were conducted with small quantities of coke—1 kilo. 
—that red-hot coke plunged into cold water will absorb from 
three to four times the volume of water-as compared with the 
quantity which it will take up if it is placed in hot water when it is 
cold. The results of ten experiments are also recorded in which 
freshly drawn red-hot coke, in quantities of about 100 kilos. at a 
time, was immersed in cold water and allowed to remain therein 
for half an hour. It was then withdrawn and placed in casks with 
a perforated bottom, out of which the water was allowed to drip 
for an hour. Subsequently the weight of the coke was ascertained 
at intervals of 24, 48, and 72 hours—that is to say, the gradual 
evolution of water was ascertained. Ultimately the whole of the 
coke was stamped to powder and carefully dried, so as to ascertain 
the weight of the coke alone. The test proves that slightly 
damped coke will give off water in a railway wagon at the same 
rate as that which has been more drenched. Samples both of 
foundry coke and of blast furnace coke were tested. 


WHEN heavy rock crushers of the ordinary jaw type as 
now built are required to be placed at any considerable distance 
above ground, the excessive vibrations, due to the fact that the 
moving parts are not balanced, will often set up vibrations which 
will seriously endanger the supporting structure and buildings 
attached thereto. A problem of this nature was recently selved 
by Professor 0. P. Hood, of the Michigan College of Mines, and 
described by him in an article in a recent issue of the American 
Machinist. The method employed consisted in laying out the 
machine elements cf a crusher graphically, and then, by graphical 
differentiation and integration, in plotting the acceleration curve 
for the unbalanced parts. This curve proved to be essentially 
sinusoidal—similar to the acceleration curve of a revolving 
unbalanced weight—and it was then a simple matter to find the 
proper size and situation of counterweights to be attached to the 
fly-wheel for balancing the moving parts of the crusher, consisting 
of the jaw, pitman, toggle joint, and excentric. These weights, 
when applied, reduce the vibration to a negligible quantity. 
Professor Hood’s work makes it feasible now to construct crushers 
of this type so that they may be run at any reasonable speed 
without the danger of shaking buildings and substructures, or 
requiring unusually heavy construction to resist useless forces, 


SEVERAL arrangements have been devised having for 
their object the automatic ignition of the gas on turning on the 
tap, the usual method being such that when the plug is turned 
from the closed to the open position contact is made and a current 
passes temporarily through a wire which, being raised in tem- 
perature, ignites the issuing gas. A patent has been granted to 
a German engineer for an improved arrangement of this type, 
the plug of the tap being bored in an inclined direction, so that 
to turn it from the closed to the fully open position it is necessary 
to turn through two right angles instead of through one, as is 
usually the case. This takes, of course, a somewhat longer time, 
sufficient, in fact, for a wire to be raised to the igniting tempera- 
ture. Almost directly after one begins to turn the tap contact is 
made, the ignition device brought into circuit, contact being again 
broken shortly before the complete turn through 180 deg. is 
finished. The advantage offered by this new form of tap is that, 
since it takes longer to turn the plug through twaright angles 
than through one, the circuit remains closed for a longer period 
than with most arrangements of this character, and in consequence 
the ignition device works with greater reliability. By suitable 
arrangement of the gas pipes and taps ‘the gas lamps may be 
arranged in groups, and thus be lit up from any desired position, 
as one may in the case of an electrical equipment. 








MISCELLANEA. 


AN experimental wireless telegraph station has been 
fitted up at Armstrong College, Newcastle, the antennx being 
stretched between the two towers of the main buildings. Messages 
have already been received from Cullercoats. The station has 
been fitted up under the superintendence of Professor Stroud and 
Mr. Morris-Airey, who intend to carry out a series of experiment 
on the Poulsen are system. 


Tue battleship Bulwark was placed under the sheer 
legs at No. 1 jetty, Devonport, last Tuesday morning, to have 
hoisted on board the armament of the after barbette, the mount- 
ings of which have undergone a thorough overhaul and refit in the 
factory. In the afternoon the Bulwark was towed to moorings in 
the stream to await the completion of the mountings of the fore 
barbette. During the interval the work of assembling the fittings 
of the after mountings will be completed preparatory to gun trials. 


AccorvinG to the United States Consul-General at 
Rotterdam, the old-fashioned Dutch windmills are. being super- 
seded by gas engines. Windmills are principally used in Holland 
for the purpose of pumping water out of drain ditches, which 
must be done regularly in order to keep the fields and meadows 
dry—the greater part of the Netherlands lying below the level -of 
the sea—and it appears that wind is too uncertain a motive 
power for this purpose, hence gas moters are gradually being 
introduced. 


Tue United States Geological Survey is about to 
establish rescue stations in the principal coaltields of the country, 
in addition to the experiment station at Pittsburg. These 
stations will be at or near the greatest centres of accidents, and it 
will be the purpose of the experts to teach the miners and mine 
officials how to use the most approved apparatus for mine rescue 
work. Government mining engineers thoroughly trained in the 
use of rescue apparatus will be assigned to stations ‘and will be 
ready at a moment’s notice to go to the scene of any disaster. 
They will be equipped with oxygen helmets, which will enable 
them to enter a mine at once, even though it is filled with gas or 
smoke. 


A Government Bill in Austria proposes to confer a 
practical monopoly on the State with regard to the opening up of 
coalfields. The Bill proposes that prospecting permits and free 
prospecting sites shall no longer be granted, and those who are 
unable to bring the sites acquired to the stage of opening up 
within three years'from the passing of the law will lose their rights. 
In these circumstances the existing mine ownership will in future 
be restricted to those coalfields which have been opened up or 
been successfully bored to a depth of at least 480ft. in a period of 
three years. The right of coal production in the case of the lapsed 
permits will become vested in the State, which can dispose of the 
privileges to third parties in return for payment. 


A GAS-OPERATED dredger has been built for large drain- 
age canal work in Iowa. The machine is of the ladder type, the 
buckets delivering the spoil to two pan conveyors, which deposit 
it on the banks of the canal. The engine is of 150 horse-power, 
and pea-sized anthracite coal is used in the producer. The system 
was adopted on account of the difficulty of transporting fuel. The 
machine works on two tons of coal per twenty-four hours, the 
dredger working twenty hours. A suction dredger in the harbour 
at San Pedro is operated by electricity, which is conveyed by 
cables or overhead wires running over the discharge pipe. A 20in. 
centrifugal dredging pump is used, and is driven by a three-phase, 
2200-volt, revolving-field, synchronous motor of 675 horse-power. 


Ir is stated that the Factory Department of the 
Home-office will be shortly transferred to the Board of Trade. 
The proposed transfer has been the subject of several depart- 
mental conferences, in which the weight of evidence in favour of 
the change has been acknowledged. The work of factory inspec- 
tion is so closely associated with the operations in which the 
Labour Department of the Board of Trade has been engaged in 
recent years that the transfer may be regarded as of the character 
of a natural development, and it will certainly lead to many 
economies in administration, which are likely to have the further 
advantage of increased efficiency. Whilst practically decided 
upon, the transference will, of course, occupy some little time in 
its completion. } 


Tue Australian consul at Naples states that many steam 
engines and boilers are being built in Italy, and the demand for 
the latter from abroad has almost disappeared. Steam#eengines 
are still imported from Switzerland and Great Britain. The intro- 
duction of suction-gas engines has almost eliminated the use of steam 
engines and portable engines in industrial enterprises. Suction- 
gas engines are built by a few large firms in Italy, but they are 
also imported from Great Britain, Switzerland, and Germany. 
Petroleum and benziae motors are imported from Great Britain, 
United States, Germany, but only in small quantities as yet; the 
demand may, however, increase as a result of the reduction of 
duty on petroleum. Steam pumps are imported from Great 
Britain and Germany. 


Ow1ne to the fact that difliculties have been 
encountered in their furnace draught arrangements, seven 
armoured cruisers are to have their funnels lengthened. In the 
four ships of the Warrior, and the three of the Defence class, it 
has been found that at natural draught the current of air is too 
weak, while at forced draught it is too strong. To correct the 
latter defect the forcing arrangements are being modified, while, 
in order to increase the natural draught, the length of the funnels 
is to be increased. In the case of the Shannon, Minotaur, and 
Defence, 15ft. are being added to the height of the fourfunnels, while 
6ft. are to be added in the case of the Warrior, Cochrane. Natal, 
and Achilles. The cost in the first case will be about £750 per 
ship, and in the latter £500. 


Unper the Factory and Workshop Act, 1901, the Secre- 
tary of State for the Home Department has issued a draft of 
revised regulations for processes in the coating of metal articles 
with a mixture of lead and tin or lead alone. Objections to the 
new regulations which may be made by employers or workpeople 
wilt be heard at an inquiry which is to be held at the Council 
House, Birmingham, on February 16th, 17th, and 18th. It is 
proposed that the regulations shall come into force on April Ist, 
with the exception of those relating to the tinning of metal hollow- 
ware, and they are to become operative on January Ist next. 
Revised regulations have also been made for processes in the 
vitreous enamelling of metal or glass, and objections to these 
will form the subject of inquiry and consideration before the final 
regulations become operative. 


Tuer arch of a sewer tunnel built some years ago in 
the East, states an American contemporary, was omitted through 
those sect'ons where a roof of good solid rock was encountered, 
the omission resulting in a considerable saving both in material and 
in labour for placing the masonry. The normal section of the 
sewer was circular, but through those lengths where the arch was 
omitted, the sides were continued upward as vertical walls above 
the springing line elevation to within a short distance of the eleva- 
tion which the intrados would have had. This gave a large rect- 
angular waterway, above the semicircular lower half, of consider- 
ably greater capacity than the upper half of the sewer in the 
lined portions. No lining of any kind was placed beneath the rock 
roof, which was left in the condition resulting from blasting, 
except for cutting off sharp points, and the dislodgment of loose 
fragments which might later have fallen to the invert and impeded 
the flow. 














TMNT Ts nem om RRR Cr - « seers 



































[=7) 
Co 

S HiNOS DONIXOOT ‘LIdHOLYD NIVW—? ‘314 SANIDN3 ONIdWNd HOS SNOILVONNOS DNIMOHS ‘3SNOH dWhd NiIVW —€ ‘Big 
nS 

f=) 

a 

= 

fa 

= 

x 

Z, 

— 

és) 

Zz 
' 

2) 

ee 

H 

2° (BEL end as wondrtosap soy ) 

< SHYUOM TVSOdUSIG DZWOVMAS ACGIS-H LOOS MOYDSVT9 





















SopeteMent TO THE ENGINEER] 


1100-B.H.P. GAS BLOWING ENGINE 




















| pee = 
' 4 Pc ae E =r SETS SS / ” 
< 2344 -«- —8 Bye" — is * Ty ial | 
te fT 
| { } 
NE 8 NE : 
' S | 
l| NY | 
If od > | 
N 








ee . SON NNN a 
. nn eS — — —-—}- 
~ ms 3 ‘ “ 
y ‘meee SL on uel al 

















FOR THE BARROYW bE 


THE LILLESHALL 


COMPANY, LIMITE) 


(AKEN 
















































































| 
| 





“The Engineer™ 





; ! 
T a ae 
ir t+ | 
| 
RN 
i 
f 
f | 
| oa | 
4 NS SY ~ 
1 NX 
: rhy 
hr \ 
NY } 
sf | 
ne | 
NS | 
' by —— ——— —— 
ttt 1} SEN = = Fe Ce 5 ee we a 1 8 Se ae 2 > DA meee 2 am | 
; . AS 
ae ‘ 4 ROMAN | 
+ 4 WH f 3 | 
VAD oa ‘ i! i 
MON ! J be j l p 


talent I ache Ronan 
| Na bas 





Ins.12 6 0 / 2 2 4 5 
1 a 





Ow HA: M ATITE tRON AND STEEL COMPANY, LIMITED 


Trp) |pAKENGATES, SHROPSHIRE, ENGINEERS 








“i 4 
17. 45/4. 






‘ 
POND, Ne RN 
! a 
a \\ 
y ~ \ \ 
4 \ \\ 





vs ~ aa! ih te 


et ia 
rs 



















1H | Hi 
i | | 
| on 0 tte alll f | 
Ss =e a 
_ES Sn SSS SSS 5 ONO [Ty 
if ST} 























| 
on Opposite Side | / /}! 
r 


Ss Wie oe ee ry we: l de Lil 
reo mia ya o Jo | +] = 


E eS ~. if x5 i 4 L my ¥ os 7 5) | 
— FS ~ ' ~ 4 + j ; — | a” Sa oa = Hi 
Qs j | NOTE: Flywheel ic| | | 

































































———; 
NSAI WSs Sy SENN 
i Shy AN By RSS x HY } 
r & } MAN SS St < } 
| yb NAA arr 4 
tional’ WN RS QGRQ NOH 
|| a NN NRA: 
ao Why CAN PES ut > : 
+ Uy IN MX RAN I H N 
He wt WQSRAyry SAS , SY 
' + SN * SY LOD ' t 
rt SIN POY } ; 
‘ BAS SAN ys t } 
ve ht : LN NY NSS fs : j 
\ i} REINS SS ae : 
4 i ARR AVS NS ‘ 
ae | boa AS SP NAY 
Overall Length 72.7% | 3 hy eS \ SSS xcs 
ee i SSE 
pat ryy Doo SH t 
| as hy WS 
\! ri ; i Ms x + 
i tha ry Cy be ays } = 
1 Ay 1 fs WW \ 
ity ta ‘ 
| vt i Ray ipt No <S 
ray } 4 ans 
Hope oy ot ee as SSS Nya it rs NN i 
" So ‘ qu ry iS 
' , » 
SS iii ty SS t 
> + rt 
ry i pi if 


i. # . : 
——$K- 7. He 4 Se A 7 ae ee 
| 
| 
| 














- gi Wer Wig 2» | 
lias A8\4 

2G yy © KE ®\| 

AY ly le WF 3) 

©) i 4 can 


Les | LAs] | 
| ll | KH || 
"le ce eg 

































| 


jd | 15 20 Feet | 
= = ——= ——— 
—_—— = -- | 








| 
| 


: eS _ hee Oa. Piet on Ae i Swain Sc 















1909 


THE ENGINEER 





139 











gp. 5, 


——_—— 





—_—— 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


\USTRIA.—F, A. Brocknaus, eilergasse 4, Vienna, 
CHINA.—KELLY AND WALSH, Limitep, Shanghai and Hong Kong. 
KayPT.—F. Diemer, Finck & B&yLAENbDER, Shepheard’s-buildings, Cairo. 
RANCE.—BoyvEAu & CHEVILLET, Rue de la Banque, Paris. 

CuargLor & Cre, Rue Dauphine, 30, Paris. 
GERMANY.—AsuER AND Co., 5, Unter den Linden, Berlin. 





F. A. Brockuaus, Leipzic; A. Tweirmkyver, Leipzic. 

INDIA. —A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 

ITALY.—LOogSCHER AND Co., 307, Corso, Rome; Frateui Treves, Corso 
Umberto, 1,174, Rome; Fratevut Bocca, Turin; ULrico Horri, 
Milan, 

JAPAN.—KELLY AND WALSH, Limirep, Yokohama, 


Z. P. Maruya anp-Co., Tokyo and Yokohama. 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

UNITED STATES OF AMERICA,—INTERNATIONAL NEWS Co., 83 and 55, 
Duane-street, New York; Supscrivrion News Co., Chicago. 

s. AFRICA.—Ws. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
CyntTRAL News Agency, Limirep, Johannesbury, 

Durban, &e., and at all their Bookstalls. 

J. C. Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 


Capetown, 


Kast London, Grahamstown. 
\USTRALIA.—Gorpon ano Goren, Melbourne, Sydney, and Queen-street, 
Brisbane, &e 

MELVILLE AND MULLEN, Melbourne. 

TURNER AND HenpERsoN, Hunt-street, Syducy. 
NEW ZEALAND.—Gorpon anv Goren, Cuba-street Extension, Wellington, 

aud Bedford-road, Christehurch. 
Upron aAnp Co., Auckland; Crate, J. W., 
Dawson, W., AND Sons, Limrrep, Manning-chambers, Toronto, 

MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co,, 42, Yonge-street, Toronto, 
Uh) LON, —Wisavartna anp Co., Colombo, 
JAMAICA,—SoLLES AND Cockina, Kingston, 
STRAITS SETTLEMENTS.—KELLY AND WaALsu, Limtrep, Stugapore. 


Napier. 
CANADA 


Subscriptions received at all Post-offices on the Continent. 





SUBSCRIPTIONS. 


Tit 2NGINKER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance) 

Half-yearly (including double number) £0 148. 6d. 
Yearly (including two double numbers) #1 9s. Od. 


CLorn Reaping Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tux Enoineer, and accom- 
panied by letter of advice to the Publisher. 

Tun Paper Coptiss, Tuick Paper Copigs. 
Half-yearly .. £0 188, Od. | Half-yearly >. i a. * 
Yearly £1 16s. Od. | Yearly .. £2 Os. 6d. 

(The difference to cover extra postage.) 

Canadian Subscriptions : 


Thin paper £ dition £1 lls 6d. per annum 
Thick ,, ” £1 16s, Od o 
ADVERTISEMENTS. 


Oe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. When an advertisement measures an 
inch or more, the charge is 10s, per inch. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisen.ents will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standi adverti ts should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 





Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
Letters to be addressed to the Editor of Tut ENGINKER, 


Telegraphic Address, “ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 





*." With this week's number is issued as a Supplement a Tro-page 
Drawing of a 1100 B.H 2. Gas Blowing Engine for the Barrow 
Hematite Tron and Steel Company, Limited. Every copy as issued 
hy the Publisher includes a copy of this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 


Tf any subsevibey abvoad should receive THE ENGINEER 1h OH 
cm perfect ov mutilated condition, he will oblige hy geeing prompt 
suformation of the fact to the Publisher, with the of the 
Iyent through whom the Paper ts obtained. — Such ‘neonventence, 
ft suffered, can be ve medied hy oltaining the papa divect from 
this office, 


nome 








CONTENTS. 
Tue Enoinerr, 5th February, 1909. PAGE 
CE, Je ee Ey SG ila i LE Cm’ ee! 
ENGINEERING AT THR UNIVERSITY OF ToronTO. No. II. (Ulustrated.) 129 
Tit CAMERTON AND LimpLey Stoke Ratway. (Illustrated.) .. .. 130 


Tuk PARALLEL OPERATION OF ALTERNATORS .. 132 
Tuk Spanish Navy CONTRACTS... .. .. .. .. «- 132 
ENGINEERING IN THE UniTgep Stares tN 1908. No. IV. . 133 
Biast Furnace Gas Biowine Exaine. (Illustrated.) .. .. 135 


\N AMERICAN SALVAGE AND Repair STEAMER. (Illustrated.) .. .. 136 
RatLway MaTrers—NOTES AND MEMORANDA—MISCELLANEA .. .. .. 
LEADING ArtTIcLEsS—Fitnessin Invention .. .. .. .. «2 «s+: 
London Railways and Tramway Competition—Gas Engine Tempera- 
ture .. ee ee 


Tuk ELECTRIFICATION OF THE SouTH LONDON RAILWAY 141 
Wacrs Repuction in LANCASHIRE .. — RF 142 
Guasaow SovTn-sipE SewaGE OvtraLt Works. (Illustrated.) 142 
SHOOTING IN THE Navy.. .. .. sist Soca palais 1148 143 
Marine Type Univivx Conpenser. (Illustrated.) 144 

\ New Arc Lamp Lowerine Gear. (Illustrated.) .. 144 
LETTERS TO THE EDITOR .. .. .. «2 0s ee te 144 
INTERESTING OIL-FIRED LAUNCHES. (Illustrated.) . 14% 
THE TARIFF COMMISSIONERS’ REPORT ON THE ENGINEERING INDUSTRIES.. 147 
Tue Iron, CoaL, AND GENERAL TRADES OF BIRMINGHAM, WOLVER- 

J HAMPTON, AND OTHER DISTRICTS .. .. .. «- «+ +s «+ + 148 
Nores FROM LANCASHIRE oa, wat os 149 
THE SHEFFIELD DisTRICT 149 
NortH oF ENGLAND 149 
NoTEs FROM SCOTLAND 150 

150 


WALES AND ADJOINING COUNTIES | 
AMINE as Use ien gs Se el “sai va’. Ge see 
LAUNCHES AND TRIAL TRIPS .. Rk) agai da) Bevis aa eee 


NOTES FROM GERMANY, FRANCE, Butorum, eee ies 151 
BrivisH Parant SPRCIFICATIONS., (Illustrated.) .. .. .. .. .. «. 161 
SELECTED AMERICAN SPRCIFICATIONS (lllustrated.) .. . 152 


TO CORRESPONDENTS. 





aa Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 


ga All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but ax a proof uf good faith. No notice 
whatever can be taken of anonymous communications. 


We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


VuLtcan—We fear you will find some difficulty in getting your engine taken 
up. An extremely simple engine is required for motor car and van 
work, and if you will compare your design with those in use you will 
see that there is more in it likely to get out of order. To take two 
points only—(1) you use an oscillating cylinder where a fixed one does 
quite well, and (2) you use two valves to each cylinder when one will give 
the range of expansion required. Compare your engine with Clarkson's 

~see THE ENGINEER of November 30th, 1906, for example. You are 
counting on getting over complications in the matter of burner and 
boiler feed, but your method would need proving by long trial. 

Your Reaper.—An English horse-power is the power exerted in raising a 
weight of 33,000 Ib.—not 3300—Ift. high in one minute. The American 
power is the same, the French a trifle Jess, the Austrian a trifle more, 
the Prussian between the Frenchand English. _The variations in no case 
are great, the greatest difference being 542.47 foot-pounds per second 
for France, and 550.57 foot-pounds per second for Austria.. Brake horse- 
power is the actual valuable work done by a motor of any kind ; it is 
the work that can be used outside the motor itself. Effective horse- 
et is the same thing, but the expression is used generally where the 
wake power cannot be taken; actual horse-power is also the same. 
Brake horse-power is the best expression. 


INQUIRIES. 


ELECTRICAL WATER DIVINING APPARATUS. 
Sir,—Can any of your readers give me the names and addresses of manu- 
facturers of electrical water divining apparatus ? A. 8. C. 
February 2nd. 





PITTING IN CONDENSER. 

Sin,—The steel plates of a counter current barometric jet condenser 
show signs of serious pitting, due to the circulating water becoming 
slightly acid—sulphuric—assumed through being in contact, in an open 
type cooler, with waste gases from a brass foundry and through effect also 
of the atmosphere, the cast iron casing of circulating pump also being 
affected. Will any reader who has experienced and overcome similar 
trouble suggest how it may be cured? EXHAUstT. 

February 2nd. 
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PuysicaL Society or Lonpox.—Friday, February 12th, at 8 p.m., at 
the cs gre College of Science, Imperial Institute-road, South Kensington. 
Annual general meeting. Presidential Address, 

SIGNAL ENGINEERING Soctety.—Saturday, February 13th, at 7.30 p.m., 
at the Mansion House Station Restaurant, E.C. Paper, “‘The Board of 
Trade Requirements for Railways,” by H. Raynar Wilson. 

Roya Socizty or Arts.—Wednesday, February 10th, at 8 p.m., at 
John-street, Adelphi, London, W.C. Ordinary meeting. ‘ Bosnia and 
Herzegovina,” by Archibald R. Colquhoun, F.R.G.S., M. Inst. C.E. 

Roya Institution oF Great Britats.—Friday, February 12th, at 9p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ The Electrical Properties 
of Flame,” by Professor Harold Albert Wilson, M.A., D.Sc., F.R.S., M.R.L. 

Tuk Junior INSTITUTION OF ENGINEERS: BIRMINGHAM LocAL SECTION.— 
Friday, February 12th, at 8 p.m., at the Argyle Hotel, John Bright-street. 
Mr. Kenneth Gray’s paper on “ Heat Transmission in Buildings” will be 
read and discussed. 

Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. — 
Monday, February 8th, at 8p.m. Special Lecture on ‘ Interchangeability, 
and Methods of Securing it, in Screw Threads,” by Mr. H. F. Donaldson, 
Member of Council. 

Cotp STorRAGE ANd Ick Association. — Tuesday, February 9th, at 
7.30 p.m., at the Royal Society of Arts, John street, Adelphi, London, 
W.C. Paper, ‘“‘Some Scientific Problems in the Preservation of Food by 
Artificial Refrigeration,” by Mr. C. J. Tabor. 

Tue Jcnior INstiruTion or Enetneers.—- Friday, February 12th, at 
7.30 p.m., at the Royal United Service Institution, Whitehall. A Joint 
Meeting with the Architectural Association Debating Society. Paper, 
** Heat Transmission in Buildings,” by Mr. Kenneth Gray. 

Tue InstTiTUTION OF ELECTRICAL ENGINEERS.—Thursday, February 11th, 
at 8p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, S.W. Ordinary general meeting. Paper, ‘‘Use of Large Gas 
Engines for Generating Power,” by L. Andrews and R. Porter. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINE -Wednesday, 
February 10th, at 8 p.m., at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W. Paper, ‘“‘The Effect of Size and 
Speed upon the Performance of an Internal Combustion Engine,” by 
Professor Bertram Hopkinson, M.A., M. Inst. C.E. (Cambridge University). 

Tuk Farapay Socirty.— Tuesday, February 9th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Ordinary meeting. Papers: ‘ Applications of Electrolytic Chlorine to 
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Samuel Rideal, D.Sc., F.LC., F.C.S. “A New Electrical Hardening 
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Discussion, ‘‘On Heat-flow and Temperature Distribution in the Gas 
Engine,” by Professor Bertram Hopkinson, M.A., B.Se., M. Inst. C.E. 
Wednesday, February 10th. Students’ visit to Hlackfriars Bridge to 
Inspect the Erection of Girders. Friday, February 12th, at 8 p.m. 
Students’ meeting. The Vernon-Harcourt Lecture on ‘‘The Design and 
Construction of Docks,” by Sir Whately Eliot, M. Inst. C.E. 











DEATH. 


On January 29th, 1909, at West Holme, Wareham, WiLFRip HUDLESTON 
IlupLesTon, M.A., F.R.S. F.G.S, J.P., of 8, Stanhope-gardens, S.W., and 
West Holme, in his 81st year. 
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Fitness in Invention. 


EVERYONE has heard of “the survival of the 
fittest.” The phrase is applied to animal and 
vegetable life almost exclusively; but it has other 
uses. Thus the fittest invention is that which con- 
tinues to live. More than one hundred thousand 
inventions are patented in this and other countries 
every year. Each patent is intended to confer on 


the patentee either money or reputation, or haply 
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Government officials controlling the operations of 
the Patent-office. It is otherwise with the patentee. 
Now, out of this multitude of inventions it is well 
known that only a few survive the first. year, while 
the number that reach an. honourable old. age is 
very small—indeed, absurdly small.. No doubt 
many perish for the lack. of pecuniary susten- 
ance in their. youth; but by far the greater 
number die because they are not “fit.” They 
have some congenital defect which ruins their 
chances of life. They do not harmonise with their 
surroundings.. They are round pegs in square 
holes. It is well to bear in mind that this has 
nothing whatever to do with the merits or demerits 
of the invention as such. Thus, for example, an 
exceedingly ingenious and in every way excellent 
pack saddle intended for horses would: be a failure 
in an Arctic exploration equipment—not because 
of any inherent defect in the saddle, but simply 
because horses cannot be used in a search for the 
North Pole. To come nearer home, however, we 
may take the case of two steam engines, one com- 
plicated, admirable, patented, economical: the 
other by comparison rude and wasteful. The two 
are started together in a colony far removed from 
the daily haunts of fitters and erectors.. At the end 
of a year the first engine is on the scrap heap ; the 
second goes on snorting, and wheezing, and winding, 
and pumping., The fittest has, survived. 

When a man feels called upon to make an inven- 
tion, he ought first of all to consider whether it is 
or is not calculated to fit the conditions under which 
it is to be employed. As a rule, this consideration 
is rarely bestowed on the subject in anything like the 
complete way required for ultimatesuccess. In point 
of fact, the complete understanding of working condi- 
tions is all too rare. The ground to be traversed is 
often: spacious, and the relations and inter-relations 
of dominant factors tangled and confused. It may 
be generally stated, however, that practical acquaint- 
ance with the. conditions under which any given 
piece of machinery is to be worked is in nine cases 
out of ten quite essential to success.. Nothing is 
more common than the complaint, usually well 
grounded, that the “outsider has no chance of 
getting an invention adopted.” The reason is that 
the outsider is an amateur. He is regarded as such 
by professional men, who are impressed with the 
certainty that he cannot, from lack of familiarity 
with the conditions under which the invention is to 
be worked, produce an invention which will stirvive. 
Experienced inventors understand this, and they 
take infinite pains to master the whole subject 
before they will put an invention forward. We 
may take the case of a firm of agricultural engi- 
neers which took up the manufacture of reaping 
and binding machines; year after year this firm 
exhibited, but would never compete for a prize. 
They rested content to see other firms get gold 
medals and money. At last the head of the firm, 
having mastered all the conditions at home and 
abroad, competed, and achieved a world-wide 
success; and it all turned on matters of detail. 
The general characteristics of the machine remained 
unaltered. 

Experience goes to show that no persons are 
more censured by inventors than naval and military 
authorities and the engineers of railway companies. 
They are said to be prejudiced, unjust, pig-headed, 
tied up with red tape, jealous of inventors who 
are much more able than they are,and so on. But 
the men censured very seldom deserve the accusa- 
tions hurled at them. They know from the past, 
or they very soon find out from the- present, that 
the inventor has not made himself acquainted with 
all the conditions ; or that he has not given each 
factor its proper weight, and that as a conse- 
quence the invention will not “fit.” Exceptions, 
of course, do arise, and a few might without 
much difficulty be quoted. Dozens of examples 
may be cited. A recent invention connected with 
the working of electric tramcars was perfectly 
successful until a given speed was reached, when it 
broke down. The inventor had apparently never 
contemplated the possibility of a car being run 
faster than the critical pace. Modifications will 
probably make the scheme “ fit.” 

A very telling example of the failure of the outside 
inventor to recognise the importance of mastering 
conditions has recently come before us. A board to 
investigate the use of and necessity for block signal 
systems and automatic control appliances on United 
States railways was appointed by the Interstate 
Commerce Commission in 1907, by direction of a 
Joint Resolution of Congress approved June 30th, 
1906. The first annual report of this board has 
just been issued by the Commission. About this 
report we shall probably have something to say in 





both. The intention is very feebly manifested by 
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board deals with the inventor. It need be scarcely 
insisted on that signalling appliances constitute a 
happy hunting-ground for the ingenious. The 
board cannot be accused of favouritism or red tape, 
but the sub-title under which inventors are con- 
sidered, runs: “Lack of knowledge of the art.” 
For, indeed, railway signalling has become truly an 
art. Says the board:—‘Of the hundreds of 
descriptions and plans of devices or systems for the 
promotion of safety in railroad operation examined 
by the board so few possess any merit that it is 
evident that a large proportion of the inventors or 
proprietors of such devices are entirely unfamiliar 
with the conditions to be met in railroading, the 
development of safety appliances, the state of the 
art of signalling, and often with well-known natural 
laws. This is manifested in three forms:—(1) In 
devices which, no matter how well designed or 
constructed, would be dangerous or of little or no 
value; (2) in devices or systems which, no matter 
how well the details of design and construction 
were carried out, are fundamentally wrong in prin- 
ciple; (3) in devices or systems which, while 
theoretically useful and workable, are designed 
without regard to the well-known properties of 
materials or a consideration of the quantitative 
values of the forces and velocities involved.”” As an 
example may be cited a device for closing the gates 
at level crossings automatically by an approaching 
train. All the arrangements seem to have been 
excellent, and no doubt is expressed concerning the 
mechanical perfection of the invention. But it was 
useless because the inventor had not mastered the 
conditions. It should be obvious that it would be 
unsafe to use such gates, because they would close 
no matter whether vehicles or pedestrians were on 
the crossing at the time or not, and thus 
actually prevent their escape from the danger the 
invention is intended to avert. Another mistake 
consists in ignoring the circumstance that the 
vehicles and engines of one line are often worked 
over those of other companies under different 
arrangements. The list of difficulties which have 
to be overcome before any satisfactory system of 
automatic working can be produced as given by the 
Board is much too long to be reproduced here. 
But it is not easy to read it and fail to see that the 
reason why such an astounding number of inven- 
tions in signalling are made and are failures is that 
the problem to be solved is apparently quite simple, 
whereas as a fact it is extremely complex. One 
more illustration of this may be supplied. An auto- 
matic device sounded a bell and showed a stop 
signal in the engine cab. It was in all details a 
complete success. It broke down, however, in one 
respect. It put the danger signal on, but it could 
not take it off again when the line was clear. 

What is true about railways and inventors is also 
true about guns and ships and field artillery, and a 
great many other subjects of importance. It is not 
enough that the inventor should know something 
of his subject. He ought to know all that can be 
known. If he does not, his chances that he will 
produce a long-lived invention are minute. On the 
other hand, it is by no means improbable that when 
he has mastered his subject he will not invent 
anything; he will know too much. 


London Railways and Tramway Competition. 


THE question of the adoption of electric traction 
by way of experiment on certain branches of the 
steam railways frequently formed the subject of 
inquiries addressed by shareholders at the half- 
yearly meetings of different railway companies in 
the opening years of the present century. But, 
according to the replies given on those occasions, 
the directors were somewhat sceptical as to the 
probable advantages which might accrue from the 
suggested transformation, and they contented them- 
selves with expressions of opinion that it would be 
advisable to await future developments. The 
assumption of this attitude, which was chiefly 
taken up by the railways having termini in the 
metropolis, may possibly have indicated the exercise 
of too much caution, or the possession of remark- 
able prescience at that period. In the meantime 
the whole complexion of handling passenger traffic, 
particularly of the local or suburban character, has 
undergone an extraordinary change throughout the 
country. Electric tramways have been largely 
extended in different parts of the kingdom, and 
more recent years have witnessed the introduction 
of motor omnibuses. Whatever the financial results 


of the latter may have been down to the present 
time, the principal steam lines connecting London 
with the provinces have experienced the prejudicial 
effects of the competition of the later methods of 
dealing with passenger traffic, both in the metro- 





politan district and in the neighbourhood of towns 
in various parts of the country. At the same time 
the railway companies were able to say, as recently 
as two or three years ago, that tramway rivalry in 
the provinces had reached the maximum height of 
its capability of diverting passenger traffic, naturally 
in the absence of comprehensive schemes of inter- 
communication between different towns. But 
whilst it was possible for the railways to 
flatter themselves with the belief that the worst 
was over in localities remotely situated from the 
metropolis, they are unable to feel any source of 
gratification at the course of events in connection 
with suburban services in the London area, and 
certain of the underground electric railways also 
participate in the feelings of disappointment at the 
constant encroachments of tramway competition in 
regard to passenger traffic on the railways. 


The increasing diversion of traffic in the subur- 
ban services in the metropolitan area has hitherto 
been attributed by the railways to the competition 
of tramways subsidised out of the rates for the 
execution of street widenings and other improve- 
ments, without which the working of the tramway 
traffic on its present basis would be impossible, and 
to the comparatively low fares charged for the 
conveyance of passengers on the tramways. If the 
London County Council tramways had been 
charged with the whole of the expenditure incurred 
in effecting street improvements solely for their 
accommodation, the position of the undertaking, 
unsatisfactory as it is from a financial standpoint, 
would be exceedingly more so, and the present low 
fares would be impossible. The situation of the 
London United Tramways Company, which was 
compelled to expend over £900,000 under the pres- 
sure of the local authorities for the purpose of street 
widenings and similar works, clearly suggests what 
might have happened to the County Council tram- 
ways if a similar sum had been allocated, as it 
should have been, to the capital expenditure on the 
tramway undertaking. The position of affairs has, 
however, to be accepted as it stands at the present 
time. It is impossible, the chairman of the South- 
Eastern Railway Company remarked a week ago, to 
compete with the tramways. But the question of 
low fares, although an important consideration to 
thousands of persons, is not the only factor 
which has deprived and continues to deprive the 
railways of a large amount of traffic, as many 
persons who used to travel second class and even 
first class on local lines, have been captured by the 
tramways. The reason is to be found in the con- 
veniences afforded by the tramways, and to some 
extent by the motor omnibuses, to the public along 
the routes which they serve, and the chairman of the 
Great Eastern Railway Company has now arrived at 
this conclusion. It is quite obvious that the tendency 
of passengers is, and will be, to avail themselves 
of the nearest and most convenient means of trans- 
port, without proceeding to a railway station in order 
to await thearrival ofatrain. Indeed, the majority 
do not and will not travel by railway even when 
the station is only fifty yards further than the 
tramways, and when the fares on the former are 
higher, and even if the railway fares were the same it 
is doubtful whether passengers would take advantage 
of them when tramcars are more easily accessible 
and almost on the spot to convey them to their 
destinations. The conditions, of course, slightly 
alter to the benefit of the railways during the 
prevalence of wintry or rainy weather. 

The position of the suburban traffic for the steam 
railways in the metropolitan district is becoming 
critical, and a similar observation also applies to 
certain of the underground electric railways where 
tramway and motor omnibus rivalry comes into 
consideration, although it is mostly the former class 
of competition. Unfortunately for the railways in 
general, there is no prospect of any cessation in the 
severity of the encroachments upon their traffic by 
other forms of locomotion. On the contrary, com- 
petition from these sources will become all the 
keener in the course of the next five or six years, in 
consequence of the tramway schemes already being 
carried out or authorised or in contemplation, and 
the City and South London Railway and the Great 
Northern and City Railway, together with other 
lines, are again able to testify to further large 
diversions of traffic owing to recent tramway 
developments on the northern bank of the Thames. 
If it is impossible, according to the South-Eastern 
Railway, to compete with the tramways, the Great 
Eastern Railway intends, at least, to endeavour to do 
something in this direction by reducing fares in the 
short distance traffic at the beginning of next month, 
whilst the London, Brighton and South Coast Rail- 
way will shortly seek to recover lost traffic on the 
opening, about June next, of the single-phase system 





between London Bridge and Victoria, with which 
we deal on another page to-day. Although these 
efforts are better late than never, it is really a 
debatable question whether the high-level steam 
lines or the underground railways which have been 
severely hit by tramway competition will ever be 
able to regain a substantial amount of the suburban 
passenger patronage of which they have been 
deprived, as those who have become accustomed to 
the use of public road vehicles will not be easily 
persuaded to return to the railways; and the 
enormous density of the traffic in London seems to 
render unlikely a recovery similar to that secured 
by the North-Eastern Railway Company on Tyne- 
side by the conversion of the lines to electric trac 
tion. The future would appear to lie, however 
unpalatable it may be to advance it, with the tram. 
ways for the suburban traffic, unless the latter 
should experience a great expansion in the years to 
come. But when it is borne in mind that the ten 
dency of the population continues to be migratory 
towards places outside London, the lesson for the 
railway companies should be obvious, namely, to 
cultivate the longer distance traffic, as has been 
suggested in this journal on several occasions in the 
past two or three years. 


Gas Engine Temperatures. 


THE Institution of Civil Engineers had the 
advantage on Tuesday of learning the results of 
some further experimental researches carried out 
by Professor Hopkinson in the admirably appointed 
laboratories at Cambridge. His subject on this 
occasion was “The Heat Flow and Temperature 
Distribution in the Gas Engine,” and it is one that 
fits on naturally to the long series of similar 
researches which have been carried out in those 
laboratories. 

It is, we think, a fit matter for pride that this 
country should be taking a prominent part in the 
investigation of the problems connected with that 
very important adjunct of modern life, the internal 
combustion engine. Thanks to the self-sacrifice of 
men of first-rate scientific ability like Dugald Clerk 
and Hopkinson, an immense amount of painstaking 
labour has been undertaken, and the results have 
been offered freely and openly to the world. No 
country in Europe, or outside, has been so near the 
van of progress in all that appertains to the scien- 
tific study of the practical problems that arise in the 
gas engine. The study of the steam engine presents 
many difficulties to the theorist, but not so many 
as the internal combustion engine. The reason for 
this lies probably in the fact that the temperature 
range is much higher in the latter, and that less is 
known as to the properties of matter at high tem- 
peratures than at low. Steamas a working medium 
has been closely studied and watched by many able 
investigators, from Regnault onwards, but much 
less has been done to ascertain the properties of the 
gases which form the working medium in the gas 
engine. It is only within the last year or two that 
the Gaseous Explosions Committee of the British 
Association has been at work, and a perusal of their 
first report, presented at Dublin last summer, will 
show at once how great are the gaps between our 
fragments of knowledge. What goes on ina gaseous 
explosion settles what shall occur in the walls of 
the containing vessel or cylinder. The radiation 
from a gas, and the convection currents that cool 
it, depend alike upon the temperatures reached at 
different points—we say “temperatures” instead 
of “temperature” since it is now known that the 
temperature in a mass of glowing gas is no more 
uniform throughout its mass than is the tempera- 
ture of an crdinary domestic fireplace. 

Professor Hopkinson’s latest piece of work is the 
determination, in the first place, of the conditions 
under which heat flows from the glowing gas to 
and through the cylinder walls. The additional 
point which he also investigates, that of the tem- 
perature of the piston and valves, has even more 
importance from the point of view of the practical 
engineer. The temperature in the cylinder walls is 
already fairly well known, owing to the careful and 
painstaking work of Coker and others, and from 
the fact that in this case calculation has a much 
safer road to pursue. To calculate the temperatures 
of the valves and of the piston would be a truly 
difficult task, though we are aware, of course, of the 
fact that the early experiments of Burstall indicated 
the probability that the piston face temperature 
could not at times be much less than 500 deg. Cent. 
Professor’s Hopkinson’s estimate, it is interesting 
to note, is that “the highest recorded temperature 
at the centre of the piston was 480 deg. Cent. in 
the tests given, but it was probably rather higher 
on some occasions in the earlier trials.” The piston 
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temperature has an important effect on the tem- 
perature of the gases in the cylinder. At the end 
of compression the gas is forced into a comparatively 
thin slab, and the effect then of the highly heated 
piston face must be comparatively great. Pro- 
fessor Hopkinson has shown that when the tem- 
perature of a metal face exceeds 700 deg. Cent. there 
is likelihood of pre-ignition taking place. This figure 
places therefore an upper limit to the temperature of 
any gas engine working regularly without pre- 
ignition. The hot piston face, though not giving 
rise to pre-ignitions, unless sooted with carbonised 
oil or other matter out of place, is at a far higher 
temperature than the cylinder walls, and when the 
gas temperature is at a level intermediate between 
these two heat will be given to the gas by the 
piston and taken away by the walls. It is 
differential action of that kind which has baffled 
calculation for so long, and it is with some relief, 
therefore, that we find Professor Hopkinson think- 
ing that, when the gas is at temperatures in the 
neighbourhood of that level, the exchange of heat 
between the gas and the metallic surfaces is not one 
of great activity. 

The part of Professor Hopkinson’s investigation 
which is of most immediate practical importance is 
his estimate of the tensile stresses produced in the 
piston owing to the considerable temperature 
gradient between its centre and circumference. 
An accurate determination of this stress would be 
of use when deciding whether a piston should be 
water-cooled or not. Engineers will therefore 
be indebted to Professor Hopkinson for investi- 
gating this point, but they must not be dis- 
appointed if they do not immediately get all they 
want. The problem is no simple one. Professor 
Hopkinson can measure the piston face temperatures 
with what we will take to be sufficient accuracy ; 
it then is necessary for a calculation to be made to 
ascertain how the differential effect of linear ex- 
pansion will induce stresses in the metal. To help 
his calculation Professor Hopkinson has assumed 
the piston to be a thin slab of uniform thickness, 
and has so obtained a roughly approximate solu- 
tion. But of all things which a piston may be, the 
one thing it is not, is a thin uniform slab. Its 
shape is necessarily so complicated that it can be 
no easy task to make mathematical calculations 
upon it. On the whole, a piston’s shape is one 
which would seem rather to lead to stresses below 
than above those calculated by Professor Hopkin- 
son’s method, and it is fortunate that it is so. 
Professor Hopkinson takes the case of a piston 
114in. in diameter and 1l4in. thick, which receives 
heat steadily at the rate of 300 B.Th.U. per square 
foot per minute. He finds that in these circum- 
stances the temperature at the centre will exceed 
that at the circumference by about 180 deg. Cent., 
and that in consequence stresses will be set up in 
the metal which are generally similar, mathemati- 
cally, to those which arise in a rotating disc. He 
calculates that the maximum tensile stress may be 
as much as 74 tons per square inch, and, as the 
material is cast iron, it is clear that such stresses 
may easily become dangerous in pistons of large 
diameter, unless water cooling is introduced. Prac- 
tice as regards piston design has so far certainly 
been ahead of the theory, but it is difficult to see 
how it could have been otherwise. 

The problem of the flow of heat into a mass of 
metal is always an interesting one, and when the 
flow, instead of being from a source at a steady 
temperature, is from one which fluctuates periodi- 
cally in temperature, the problem becomes quite 
fascinating. Its difficulty is part of itscharm. If, 
for a practical instance of such a problem, we take 
& gas engine piston, we have a face of metal into 
which heat is passed by the glowing gases of explo- 
sion during the outward expansion stroke, then for 
the next three strokes—taking the Otto cycle—the 
gases in contact with the piston differ from it much 
less in temperature, and, comparatively speaking, 
the piston face is in a quiescent state in respect of 
reception or loss of heat. For 75 per cent. of the 
time the piston gains practically no heat, but in the 
remaining 25 per cent. it receives heat at an in- 
tensely rapid rate. This seems about as far from 
heing a condition of steady transmission of heat as 
well there could be, but the interesting point is that 
if one could imagine an intelligence placed a tenth 
of an inch inside the metal face, the flow of heat there 
would appear to it to be nearly steady. The power 
of a thick skin of iron to absorb violent fluctuations 
of temperature is quite wonderful; the skin acts as 
a kind of steadying balance to the heat flow. Were 
this not the case, the piston temperature would rise 
momentarily to a far higher temperature than that 
found by Professor Hopkinson. The three com- 


paratively idle strokes cause the mean heat flow 


into the piston to be only a quarter of the maximum. 
It is for this reason that in the two-cycle, or Clerk 
cycle engine, where the period of what may be 
called repose is so much less, that the piston has 
to be so much more carefully designed with a view 
to preventing breakage. Again, in a double-acting 
engine, heat flows into the piston from each face, 
and the liability of the piston to crack, unless very 
carefully water cooled, increases in proportion. 

Much of this has, of course, been known for 
some time, but engineers are none the less indebted 
to Professor Hopkinson for giving the first quanti- 
tative estimate of the stresses that really occur. 
Professor Hopkinson’s deductions as to the effect of 
altering the time of ignition are also of interest, 
though serving mainly to reassure one as to the 
soundness of previous estimates of what was 
likely to occur. On the important phenomena of 
pre-ignition he throws some very useful light, and 
assists materially in enabling an engine designer to 
look out for details in his design which might lead 
to trouble from pre-ignition, owing to the existence 
of points of high temperature. We incline, though 
it may be wrong, to think that the result of this 
investigation will lead designers to look favourably 
on the “ pocketing ” of ignition points—a tendency 
which has grown in popularity since Mr. Dugald 
Clerk showed how materially “ pockets ” increased 
“ flexibility.” The slight loss in thermal efficiency 
to which this practice may lead appears to be of 
much less importance. 








THE ELECTRIFICATION OF THE SOUTH 
LONDON LINE. 
Own Sunday, January 31st, the London, Brighton, and 
South Coast Railway ran a trial trip on a portion of its 
electrified line. The section of the company’s system 
now being electrified, as many of our readers are no 
doubt aware, is known as the South London line, and it 
extends from Victoria to London Bridge, vid Battersea, 
Wandsworth-road, Clapham, East Brixton, Denmark- 
hill, Peckham Rye, Queen’s-road, Old Kent-road, and 
South Bermondsey, the length being just under nine 
miles. The single-phase high-tension system of traction 
has been adopted, and the installation, when completed, 
will be the second of its kind in this country, the other 
being a section on the Midland Railway, namely, that 
from Lancaster to Morecambe and Heysham, which, how- 
ever, differs from the line under consideration in many re- 
spects. Inside Victoria Station seven lines will be equipped 
with overhead construction, giving access to five platforms, 
and at London Bridge five platforms will be similarly fitted. 
At present the time taken for the steam trains from 
Victoria to London Bridge is 36 min., but with the elec- 
tric trains the journey will be covered in 25 minutes. It 
is intended to run approximately a 10 minutes’ service. 
The section from Battersea to East Brixton is completed, 
and we are informed that within about a week the equip- 
ment will have been extended as far as Peckham Rye. 

Difficulties have naturally arisen in many quarters, and 
the tunnels at Denmark-hill have been particularly 
troublesome owing to the nature of their construction 
and to their curvature. The low bridges at Victoria have 
also been a serious obstacle. In consequence of the rail- 
way servants having to work on the roofs of trains in the 
terminal stations the overhead conductor had to be 
placed at a height of 21ft., rendering it necessary to design 
a special form of current collector bow capable of work- 
ing satisfactorily at high speeds through a range of 
between 21ft. and 14ft., giving a vertical movement of 
7ft., and this, we understand, has been by no means an 
easy task. In addition, it has also been necessary, in 
order to secure the safety of passengers and railway ser- 
vants under these low bridges, to design special devices 
so as to make it impossible for accidental contact to be 
made with the high-tension equipment. 

Repair shops and car sheds are now under construction 
near Peckham Rye, and it is expected that this work 
will be completed within the next few months. It is here 
that the electric trains not in service will be stored, and 
where the whole equipment will be regularly examined. 
To these shops will also be transferred the telegraph, 
telephone, and other electrical repair works now at New 
Cross. The whole of the electrical rolling stock and 
maintenance thereof, as well as the supervision of the 
whole of the electrical equipment of the line, will be under 
the direct and entire supervision of Mr. E. J. Houghton, 
the electrical superintendent of the London, Brighton and 
South Coast Railway. It is expected that by the time 
the repair shops are completed the whole of the overhead 
equipment into Victoria and London Bridge will have 
been carried out. The company will then be in a position 
to commence running electrically between London Bridge 
and Victoria and vice versd. The repair shops at Peck- 
ham Rye are in telephonic communication, by means of 
special circuits, with the electric switch cabins which 
are situated at or near each of the stations, and from 
which the electrical operation of the whole line can be 
controlled. The repair shops at Peckham Rye are also 
in telephonic communication with all the signal cabins, 
and by this means can be kept in constant touch with 
the traffic staff, in case of any unforeseen event requiring 
the immediate attention of the electrical department. 

The power is obtained from the generating station of 
the London Electric Supply Corporation at Deptford at a 
very low rate. The machines used for generating the 
power are those which supplied the current to the London 
County Council tramways before the power station at 





Greenwich was finished. They are three-phase machines, 


but naturally only one phase of each machine will be 
used for the railway. There are four of these sets avail- 
able, each of 2000 kilowatts capacity, but for the normal 
work of the line it is estimated that one of these units 
will supply sufficient power; thus there should be little 
fear of failure due to lack of generating plant. 

From the supply station at Deptford the power is 
transmitted by means of duplicate mains to a 
switch cabin at Queen’s-road, where are the meters 
which register the units consumed by the company. 
From here duplicate feeder cables are taken to the 
Denmark-hill switch cabin, which is the principal cabin on 
the line, and in this are situated the various recording 
instruments required by the Board of Trade. We are 
informed that the Board of Trade restrictions for this 
system are practically the same as those imposed for 
electric tramways. So far as the method of supplying 
the power to the overhead conductor is concerned this 
differs but little from the method adopted with continuous- 
current systems. A high-tension cable is laid running 
parallel with the overhead conductor. This cable is fed 
in the centre by the duplicate cables, and tappings from 
the cable running parallel with the overhead conductors 
are taken off at various points along the line and con- 
nected to the sections of the overhead conductor. At 
each tapping there is a switch-box, but it is only at the 
principal switch-box at Denmark-hill that a man is in 
constant atteudance. 

Owing to the high pressure at which the current is 
supplied to the transformers on the train, viz., 6700 volts, 
only 100 or 140 amperes are required per train, and the 
circuit-breakers need in no case be set at much over 500 
or 600 ampéres, so that this will be the maximum current 
which can flow under any circumstances. Such acurrent 
would in no case be sufficient to heat any part of the 
steel work seriously, and thus fire risks are greatly 
reduced. The periodicity is 50 cycles per second. 
Special precautions have been taken on the train to pro- 
tect the drivers and others from danger. All the high- 
tension apparatus on the train is enclosed in an entirely 
fireproof compartment, access to which can only be 
obtained when the collector bow is out of contact with the 
overhead conductor. When the bow is in contact with 
the conductor the door of this compartment is locked, 
and it cannot be unlocked until the bow is removed from 
the overhead wire. Furthermore, the whole train is made 
very largely of metal, bodies and all, and every part is, of 
course, earthed by the rails. Another point which should 
be mentioned is that the brake wheel is so placed that it 
can be worked either from the driver’s compartment or 
from a small compartment immediately adjoining, which 
is used by the guard when the train is being driven from 
the other end. Round the brake wheel is a semi- 
circular shield which extends from the floor to the roof. 
When the driver is at the controller this shield is turned 
round so that the brake wheel can only be used by him, 
for the wheel is then shut off from the next compartment. 
When, however, the driver takes up his position at the 
opposite end of the train for going in the opposite direction, 
the shield is turned’ round so that the brake wheel can 
only be used from what then becomes the guard’s 
compartment. Thus the guard, who is at the rearof the 
train, can always use the brake, but cannot gain access 
to the controller or any other of the operating mechanism. 

All the lighting and other circuits to which access can 
be obtained are at a pressure of 300 volts. The maximum 
pressure applied to the motor terminals is 750 volts, the 
variation in voltage for the motors being obtained by 
means of tappings from the secondaries of the trans- 
formers. 

The overhead conductor which conveys the current to 
the transformers consists of a heavy solid wire }in. in 
diameter. It is supported at every few feet by means of 
dropped wires suspended from stranded steel catenary 
cables, which are in turn suspended from massive porce- 
lain insulators through a double insulation which has been 
tested to ten times the working pressure. The insulators 
are supported upon specially designed steel structures. By 
reason of the constantly varying nature of the line on this 
section, many different types of supports had to be designed. 
The drop in the return rail has been limited to 20 volts. 
The collector bow on the train is kept pressed against the 
overhead conductor by means of springs, which are 
brought into action pneumatically. The contact strips 
of these collector bows are composed of aluminium pro- 
vided with grooves, which are filled with heavy grease, 
and the upward pressure against the wire is only a few 
pounds, so that the wear on the copper contact wire may 
be reduced to a minimum, as practically the whole of the 
wear takes place on the aluminium strip, which can be 
easily and cheaply renewed. The current from the bow 
is taken into the high-tension chamber, where the various 
safety devices are situated. It is then conducted in lead- 
covered cables laid in metal casing to the two trans- 
formers situated under each motor car. From these 
transformers low-pressure current is conveyed to the 
controllers, switches, and motors. 

The rolling stock at present constructed consists of 
eight trains, each train being made up of three coaches, 
the first and last being fitted at one end with the guard's 
van and motorman’s compartments. The centre coach 
does not carry any electric equipment, and is entirely de- 
voted to first class passengers; the other two being third- 
class. Each end coach is fitted with four 120 horse-power 
single-phase motors, designed by Dr. Eichberg. The 
motors are of the compensated repulsion type. 

Broadly speaking, there are two types of single- 
phase motors at present in use, i.e., the compensated re- 
pulsion motor and the compensated series motor. A good 
deal of discussion has taken place from time to time with 
reference to the relative advantages of these two types, 
and some engineers appear to be still in favour of the 
series form. In the case of the repulsion motor, it is 
theoretically possible to wind the stator for very high 
voltages, and thus dispense with the step-down trans- 





formers. Experience has shown, however, that a high 
voltage winding cannot be employed in a machine like a 
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railway motor, and for this reason railway motors are 
now designed for about 750 volts as a maximum. 

There are several special features which are quite new 
to be observed in connection with the rolling stock, 
which is remarkably handsome and _ substantial. 
Contrary to all the other electric railways which have 
adopted the American type of coaches with end doors, 
the Brighton Railway Company has chosen side-door 
carriages, which, it is believed, will prove more satis- 
factory to the travelling public and all concerned. Each 
‘third-class coach has eight. passenger compartments, in 
which a normal accommodation is provided for seating 
sixty-six passengers, but it is said that seventy-two 
people can be seated without discomfort. The first-class 
coach comprises nine compartments, and normally seats 
fifty-six passengers, but it will furnish seating accom- 
modation for seventy-four passengers. The seating 
capacity per train is therefore 238 passengers. In order 
to provide for even distribution of passengers a gangway 
has been arranged, so that in the event of one compart- 
ment being full a passenger can gain access to the next. 
These passageways are not similar to those of a corridor 
coach, which would ve unsuitable for the purposes of 
local tratiic, but they are so arranged that in one half of 
the carriage they are situated on one side, and in the 
other half they are on the opposite side. A spring swing 
door opening both ways divides the smoking from the 
non-smoking compartment of each coach. 

The lighting of the trains is brought about by a 
double circuit of lights. Each compartment has two 
Holophane globes which contain two 10 candle-power 
lamps. Two oil lamps are also provided. Ample pre- 
caution has been taken to prevent fire risks, each coach 
being provided with two chemical fire-extinguishers, and 
the sides, roofs, and bottoms of the coaches are 
entirely covered with sheet aluminium. The bottoms of 
the coaches are also covered with heavy asbestos sheet- 
ing, in addition to which between the floorboards a large 
space which is leftis filled in with slag wool. Each coach 
is mounted on two pressed steel bogies with 42in. wheels 
and an 8ft. wheel base. The overall length of the coach is 
60ft. and 41ft. between the bogie centres, the width 
overall being 9ft. Besides ordinary hand brakes, West- 
inghouse air brakes of the most recent type are fitted 
throughout the train. 

The entire electrical and mechanical equipment has 
been carried out to the designs and under the direct 
supervision of Mr. Philip Dawson, M. Inst. C.E., the 
electrical adviser of the Brighton Railway Company, 
while the repair shops buildings, and switch cabins 
have been designed and carried out under the supervision 
of Mr. Charles Morgan, M. Inst. C.E., the company’s chief 
engineer. The contractors for the whole work, with the 
exception of the coaches, are the Allgemeine Elek- 
tricitiits Gesellschaft, of Berlin. This firm, we are 
informed, was awarded the contract on account of the 
very favourable terms and the satisfactory guarantees 
put forward by them. It was, however, stipulated by the 
Brighton Railway Company that everything that was 
possible should be of British manufacture, with the 
result that with the exception of the electrical equipment 
of the trains all the trains and the whole of the work 
has been carried out by British workmen and with 
British material. The coaches and trucks were manu- 
factured by the Metropolitan Amalgamated Carriage and 
Wagon Company at Saltley. The whole of the overhead 
equipment and general electrical equipment of the line, 
ineluding cables and switch gear, was carried out by R. W. 
Blackwell and Co., who are the sub-contractors for this 
section of the work, the cables being supplied by Siemens 
Brothers and Johnson and Phillips. The switch gear in 
the cabins was manufactured by the British Thomson- 
Houston Company. Electric travelling cranes for use in 
the repair shop are being manufactured by Stothert and 
Pitt, of Bath, and a special repair and maintenance wagon 





is to be supplied by Dick, Kerr and Co. 

Figures relating to the performance of the motors, Kc., | 
are not yet available, for no tests have yet been carried | 
out on the road, although the tests carried out in the 
shops have proved highly satisfactory. It may be men. | 
tioned, however, that the power factor of the whole system | 
will not be less than .8, and 95 is the figure for the watts | 
per ton-mile. As regards the maximum and normal | 
accelerations, these are guaranteed to be as good as can | 
be obtained with a continuous-current system. 








.* 


WAGES REDUCTION IN LANCASHIRE. 





THE result of the ballot of the members of the engineering 
trade unions shows a majority in favour of accepting the 
revised demand of the Manchester Engineering Employers’ 
Federation for a reduction in the wages and piecework rates 
of the men in the Manchester district. It will be 
remembered that the employers in November claimed that 
the state of trade warranted them in seeking a reduction of 
2s. per week on time rates and 5 per cent. on piecework 
prices, while in the case of the United Machine Workers the 
claim was for 3s. per week on time rates and 5 per cent. on 
piecework prices. This was based on differential circum- 
stances in regard to the previous rates of pay. At the 
conference of the representatives of the employers- and 
employed held a fortnight ago, however, the masters modified 
their terms by offering a reduction of 1s. per week in wages 
on day rates and 24 per cent. on piecework rates, the 
reductions to come into effect on the first full pay dayin 
February. It was also decided that an adjourned conference 
be held in May next to discuss the question of additional 
reductions of a similar amount. In accepting the proffered 
terms the men have acted wisely. Resistance in this case 
would have led to the withdrawal of the modified terms, and 
the confirmation cf the original demand—a demand which 
the depressed state of the engineering trades ‘ thoroughly 
justified. 











GLASGOW SOUTH-SIDE SEWAGE OUTFALL | 
WORKS. 


ALTHOUGH some time must elapse before it can be | 
practically linked to the general scheme of sewage treat- 
ment which Glasgow has now been engaged upon for | 
some years past, the outfall works of the South-side | 
section of the undertaking have now reached a stage at | 
which some notes as to their laying out and construction 
will be of interest. The finishing touches have been put 
on the sub-structure work which the contracting firm of | 









a ee — — 
I = 
| | 1) | | 
) | i} | 
i] \| i } 
| Phecipilation jill Thnk 
| | | i 8| 
G ? 
z 
it~ S| 
SS SSS) a 
F ey / 
seneeiaieenaial FAL ‘Screen House 











sy 
i... "Fire Water Ap b Sale Yanks 
wWheath Leve 


ground ; each passage is served with a special penstock 
’ 
one rough bar screen and two fine box screens, which 


| will be operated electrically. The view of the low-leye| 
| screening chambers is taken looking west, and shows tho 


pump well passage—circular—and screen guides. Tho 
inlet sewers—shown clearly in Fig. 6 herewith—are also 
fitted with a special penstock and operating gear. Tho 
inside dimensions of this screening chamber are 21ft. din, 
by 338ft. The thickness of walls at the foundation js 
9ft. 6in., and they rest on a bed of concrete 4ft. 6in. thick. 

After passing the box screens the low-level sewage 




































Fig. 5—-GLASGOW SOUTH-SIDE 


Good and Mackinnon, Glasgow, have been carrying out 
for the past eighteen months or more. 

On entering the works from Renfrew-road, as will be 
gathered from the general plan, Fig. 5, on this page, 
there come first under notice the three large lime-water 
tanks— marked A on the engraving—which are constructed 
of brick and concrete. These tanks, each of which is 
100ft. long by 30ft. wide by 5ft. 6in. deep, are now in the 
last stages of completion, and in a short time will be 
surmounted by the specially designed machinery for 
agitating the lime and water until the mixture is finally 
discharged and mixed with the sewage in the main catch- 
pit. These agitating machines will be automatically 








SEWAGE DISPOSAL WORKS 


flows through a 10ft. passage, of varying depth, to the main 
pump wells, which are carried down to about 43ft. below 
the ground. The capacity of the northern well is 8173 
cubic feet and the southern well 4257 cubic feet. To 
these figures, however, must be added the contents of the 
main passage from the screening chambers. These wells 
—as to whose construction Figs. 2 and 7 afford some 
idea—are covered with arches of brick and stone of 
special design, and on the arches are formed the founda- 
tions for the main and auxiliary pumps. The walls of the 
wells at foundation level are 9ft. thick, and they rest on 
a bed of reinforced concrete 4ft. thick. Fig. 3, which is a 
view) of the main pump-house building, looking south, 
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Fig. 6—-LOW LEVEL SCREENING CHAMBER, SHOWING INLET SEWERS 


operated by electric motors and gear, fixed on the south 
end of the tanks. 

To the north-west of the lime water tanks lies the low- 
level screening chamber, marked B on the engraving, 
into which discharge the two low-level sewers, 6ft. 6in. 
and 5ft. diameter respectively, at 30ft. below the ground 
level. To permit of proper catchpit treatment and the 
working of the solids elevator the excavations have been 
carried down to a depth of 42ft. 6in. below ground level, 
while piling operations in the construction of a special | 
“sump” had to be carried to a depth of 60ft. The low- | 
level screening chamber, Fig. 1, page 138, is composed of | 
three 4ft. wide passages, the inverts of which are 34ft. below 


shows the foundations for the pumping engines and the 
arches over the pump wells. The floor of the pump-house 
is finished at about 17ft. below the ground level. 

In the pump-house, which is marked C on the plan, 
provision has been made for four 24in. centrifugal pumping 
engines, also one 18in., one 15in., and two 10in. auxiliary 
centrifugal pumping engines. These main pumps’ will 
lift the low-level sewage and deliver it, at a level of 9ft. 
below the ground, into the main catchpit, which, as will 
be seen from the general plan—Fig. 5—flanks the western 
side of the machinery buildings. This part of the sub- 
structure contract is complete with the exception of the 
finishing of the floor.’ The cast iron main discharge pipes 
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connecting the pump-house and —— are all in posi- | 


tion. The main pump-house is 88ft. long by 40ft. wide. 
Situated to the north-east of the pump-house is the 
poiler-house, marked D, the excavations for which, and 
the sub-structure work connected with its main flues and 
with the chimney foundations, are rapidly approaching 
completion. 

Turning now to the main catchpit, marked E, and high- 
Jevel screens, marked f', the situation of which will be 
gathered from the general plan—Fig. 5—it may be stated 
that the catchpit is of brick and concrete construction, 
with cast iron troughing on the bottom. The catchpit is 
186{t. long by 16ft. wide inside, the invert being 19ft. 


gravitate through pipes to the specially built steam barge 
at the riverside wharf. 

On this outfall section of the Glasgow South-side 
sewage scheme there are three contracts being car- 
ried out at present; the sub-structures—now practi- 
cally completed—by Good and McKinnon, Glasgow, 
the power contract by Lowden Brothers and Co., 
Dundee, and the sewage disposal machinery by the 
Barrowfield Ironworks, Limited, Glasgow. Four other 
contracts will be ready for placing at an early date, 
including the superstructures, electric lighting, oxidisers, 
and workshop plant. The sub-structures contract has 


given a considerable amount of anxiety to all concerned, 











Fig. 7—-MAIN PASSAGE TO PUMP WELLS; 


Fig. 4 is reproduced from a photograph of the catchpit 
looking from above, and Fig. 8 shows a view-of it looking 
north along the bottom. Into the catchpit at its southern 
end two high-level sewers, each 6ft. diameter, deliver 
their sewage at about a level of 10ft. below ground, and 
here also the chemicals and lime water are introduced. 
Throughout the length of the catchpit are cast iron coluuwns 
which carry the floor of the catchpit house, and also the 
girders and rails on which will be superimposed a specially 
designed dredger elevator for dealing with the solids. 

At the northern end of the catchpit is the high-level 
screening chamber I’, which is served by four bar screens, 
and four fine box screens, with the necessary stop plates for 
shutting off. These screens, like the low-level screens, 
will be operated electrically. From the high-level screens 
the sewage is delivered into the feed channel, and thence 
nto the precipitation tanks G, from which the sludge 
tinds its way to the sludge well by gravitation. Between 
the main catchpit and main pump-house is situated the 








Fig, 9-SLUDGE TANK FOUNDATIONS 


lime store and liming bay. These, however, form but a 
small part of the work, which, pending the completion of 
the low-level screening chambers, cannot be completed 
at present. 

The sludge well H, like the rest of the work, is of strong 
and serviceable design of brick and concrete. It is 40ft. 
long by 15ft. wide inside, the invert being at a level of 
about 23ft. below the ground. The foundation of this 
work, however, was taken down to a level of 27ft. below 
ground. The walls at the bottom are 6ft. thick, and rest 
on a solid mass of concrete. This work, although in such 
close proximity to the river, was carried out in open cut, 
suitably timbered, without resorting to piling. The con- 
crete mass on which the foundations were built was 
practically floating on slurry somewhat similar to that 
encountered at the pumping station at Kinning Park, 
references to which have already been made in our pages.” 

From the sludge well the sludge will be lifted by three 
electrically operated centrifugal pumps into two cast 
iron sludge tanks close by, each of which is 115ft. 
long by 45ft. wide by 10ft. deep, carried on strong 
arched brickwork and foundation, with steel beams, at a 
level of 10ft. above ground. Fig.9 is a view of the sludge 
tank foundations. From the tanks the sludge will 


* See Tuk Enc incker, September 25th, 1908, page 334, 


from the following table, which sets out the details of the 
figures for the years 1905, 1906, 1907, and 1908 :— 


1905, 1906. 1997. 1998, 
Number of ships that fired |. OS 9... 122 111 
ee: re 1421 .. 1,898 1384 
> »» hits 2228 9665 .. 7,452 6120 
See ae 8845 .. 10,272 6823 
Percentage of hits to rounds 
SOM ee a ek is 0s 0. (OS Se. 4S... OD 
Hits per gun per minute :— 
pounders... .. .. .. 2.18-. 5.417.. 4,471..- 5.319 
6 and 3-pounders (except : 
WENT acs: 66). oo los. 4A an (OR. 3.0 4°£07 
3-pounders, Vickers : aw 5, OU. 6.140.. 6.069 


It will be observed in the above table that very nearly 
every other shot found the target, and that in 1908 the per- 








Fig. 8—MAIN 


on account of the well-known aqueous character of the 
strata, All difficulties, however, have been overcome, 
and it is worthy of note that while it frequently occurs 
in difficult work of this character, that methods have 
to be changed, it has been found in this case that the 
most practical and efficient way of overcoming the 
difficulties was to adhere to the method laid down in 
the specification. The whole of the foregoing work 
embodied in the different contracts has been designed 
and carried out under the supervision of William D. 
Hamilton, M.I. Mech. E., 59, Bath-street, Glasgow. 








SHOOTING IN THE NAVY. 





THE three Blue-books, entitled respectively ‘‘ Result of 
Test of Gunlayers with Heavy Guns,’’ ‘‘ Result of Test of 
Guolayers with- Light Q.F. Guns,’’ and ‘‘ Result of Battle 
Practice with Torpedo Boat Destroyers,’’ for the year 1907. 
In each of these there is again to be noticed a decided im- 
provement in the shooting of all arms. 

Following the method which we employed last year in 
dealing with these books, we will take the heavy guns first. 
In 1908, 117 ships fired in the trials and 1277 were employed, 
these figures comparing with 121 and 1365 respectively iu 
1907. The results obtained in these two years are as set out 
in the accompanying table :— 


1907. 1908. 
Number of hits 4073 4826 
Number of misses .. 54°5 4183 
Totalrounds .. .. .. mar 238... 9009 
Percentage of bits to rounds fired .. 42.70 .. §3.57 


A new size of target was used in these operations in 1907 
for the first time, and, consequently, it is rather difficult to 
compare the present year with those prior to 1907. We may 
say, however, that the 1907 target was considerably smaller 
than that used prior to that date. 

In 1907 the percentage of hits to rounds fired worked out to 
79.13 on the earlier and larger target, and 42.70 on the 1907 
target. The 53.57 per cent. of hits obtained last year on the 
smaller target would probably represent over 90 per cent. of 
hits on the earlier and larger target, and is a figure which is, 
in any case, nearly 254 per cent. better than that reached in 
1907, though that year was a great deal better than those 
which had gone before. There is good ground, therefore, for 
the satisfaction with which the Lords of the Admiralty note 
‘* further improvement in the results as compared with those 
obtained in 1907, when the shooting showed an advance over 
previous years.’’ Asa matterof fact, with the exception of 
the year 1904, when there was a falling off of something over 
3 per cent.—which was much more than counterbalanced by 
an improvement of nearly 14 per cent. in 1905—there has 
been an increase year by year in the efficiency of the shooting 
with big guns in the Navy ever since the year 1899, and of 
recent years this increase has assumed greater and greater 
proportions. 

An advance has also taken place in the number of hits 
per gun per minute, as is shown in the following table, which 
compares the results of 1907 and 1908 on the smaller target 
brought into use in the former year :— 


Hits per gun per minute. 
1907. 1908. 


12in. and 1Cin. .. 0.40 0.56 
3 a 2.0) 2.20 
(i eee 1.58 2.51 
bin. Q.F. and B.D. .. 3.32 3.98 
4.7in. and 4in, Q.F. 2.38 3.32 


It will be observed that with every size of gun there has 
been an improvement. In fact, the year 1908 showed better 
all-round shooting with guns down to 4in. than had been 
achieved in any of the ten preceding years. 

The same tale may be told regarding the results of the 
tests with light quick-firing guns. This will be appreciated 


CATCHPIT, LOOKING ALONG THE BOTTOM 


centage of hits to rounds fired was nearly two and a-quarter 
times as large as it was in 1905, only four years ago. 

A still greater improvement is recorded as a result of battle 
practice from torpedo-boat destroyers. The comparison of 
the above table with that which follows is all the more 
interesting in that, to a large extent, the sizes of the guns 
used were the same; in fact, the advantage is with the 
torpedo boats, as the smallest gun used in the tests with 
them was the 6-pounder. The following table gives the 
figures for the four years 1905, 1906, 1907, and 1908 :— 


1905. 1906. 1997. 1908. 
Number of ships that fired .. 57 52 121 139 
es + QUnS é 2 312 669 701 
$s »» hits 653 1004 2069 4066 
nm a MN. cc, es 1898 3709 2506 
Percentage of hits to rounds 
ae... co es oo OO .. BiO.. G8. 8.2 
Hits per gun per minute :— 
12-pounder, ]2cwt. .. . 1.54 2.8. £42: 8 
12-pounder, & ewt. i“ —— —. 541 
6-pounder ak 1S. 2. Om. Tl 


There are several points worthy of attention in this table. 
The first is the large increase in the percentage of hits to 
rounds fired. The year 1907 showed but a small improve- 
ment on the year 1906, but in 1908 the percentage of hits to 
rounds fired reached the remarkable figure of 58 32 per cent., 
as compared with 35.81 in 1907. Another significant fact is 
the increase in the number of hits per gun per minute both 
with the 12-pounder 12 cwt. guns and with the 6-pounders. 

We are unable, owing to lack of space, to go more deeply 
into the mass of figures given in these three Blue-books, but 
a study of them will well repay the trouble it involves, as the 
results achieved by each vessel are given in detail. 








INSTRUCTION IN GUNNERY AND TORPEDO PRACTICE.—The Secre- 
tary of the Admiralty announces that courses of instruction iu 
gunnery and torpedo practice for retired and emergency officers 
will be held as follows :—29th March to 23rd April, in H.M. ships 
Vernon and Defiance; 26th April to 21st May, in H.M. ships 
Excellent and Vivid. ; 


Royal INstITUTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
1st inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
vice-president, in the chair. Mr. W. E. Lake, Dr. A. Liversidge, 
Dr. K. C. E. von Martius, and Mr. F. J. Sharpe were elected 
members. The treastrer announced that the sum of £10,000 had 
been anonymously and unconditionally placed at the disposal of 
the managers for the purposes of the Institution by a lady ; and 
the members passed a resolution expressing their most grateful 
appreciation of her munificence and discernment, accepting the 
gift as a timely and noble recognition of the good public works 
the Institution has done in the past, and is still doing, in the 
acquisition and diffusion of scientific knowledge, and as an incite- 
ment to maintain and extend its usefulness in the unique position 
which it has for more than a century occupied. The hon. secre- 
tary reported the decease of Dr. Francis Elgar, F.R.S., a late 
manager, and a resolution of condolence with the family was 
passed. 


FirE-DAMP DETECTOR.—A new invention, consisting in a simple 
apparatus for indicating the presence of fire-damp in coal mines, 
which may eventually prove a boon to miners, was described 
this month in the Berlin Lokal Anzeiger. The working of the 
apparatus depends upon the fact that the electrical resistance of 
selenium decreases when exposed to light. ‘n using the above- 
mentioned invention in mines, a cell containing selenium is placed 
in an electric circuit containing a relay and a battery. Under 
normal conditions the sele: inm cell is exposed to the bright bean s 
of a Davy miners’ lamp. The bright beams of the lamp cause the 
selenium cell to offer a comparatively small resistance to the cur- 
rent of the battery with which it and the relay are in circuit, so 
that the relay exerts a comparatively powerful pull on its arma- 
ture and keeps it attracted. If, however, the lamp becomes sur 
rounded by fire-damp, its light becomes duller, and the resistance 
offered by the selenium rises, so that, the current flowing through 
the relay is weakened. In consequence of the decrease of attrac- 
tive force of the electro-magnet of the relay its armature is pulled 
back by a spring against a contact which closes an alarm circuit, 
and causes electric bells to be rung at all the necessary points 
thus indicating the presence of fire-damp at the spot where the 
miner's lamp is placed, 
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MARINE TYPE UNIFLUX CONDENSER. 





IN our issue of December 18th we referred to the great 
interest at present being taken in the design of marine surface 
condensers, and we expressed an opinion that preventing air 
getting into a condenser would prove a better investment 
than complicated methods of taking it out. The general 
trend of our article was that simplicity should be observed in 
any new design of engine-room plant. It is, therefore, with 
considerable interest that we give our readers the results of 
recent trials on a turbine-driven torpedo boat of H.M. Navy. 
fitted with the marine type of G. and J. Weir’s Uniflux 
condenser shown in our illustrations. It is a matter 
perhaps, for some surprise that such results are possible from 
an apparatus which apparently only differs from existing 
designs in its general contour, and in which the flooding of 
the lower tubes would appear to be exaggerated. The special 

















HEAD OF CONDENSER 


contour is claimed to give not only a good steam distribution 
over the tubes, but also to maintain the flow of steam at ap- 
proximately uniform velocity. G.and J. Weir, Limited, have 
proceeded on the lines that the transmission of heat is largely 
dependent on the rate of flow of the steam over the tube sur- 
face, and in the proportions of their design this point is care- 
fully embodied, the contour being utilised to a large extent 
to secure the requisite velocity, variable tube spacing being 
also a factcr. 

Arising from the shape of the condenser, a novel method 
of construction for such condensers has been developed. 
This method consists in the use of flanged steady plates 
carried up to the steam inlet, which extends the entire length 
of the condenser. By flanging these plates, the entire atmo- 
spheric load on the flat sides and top is taken, and deformation 
is prevented without the use of any stays whatever, thereby 
avoiding any chances of leakage at the stay ends—a commun 
defect in condensers of special shape. 


The trial results of the plant referred to are as follows :— 


Approximate total steam condensed at full power 78,C00 Ib. 
Total tube-cooling surface = 2750 square feet 
Circulating water branches l4jn. diame*er 
Sea temperature during trial .. ae & .. 48.5 deg. Fah 
Approximate condensation rate per square foot of 

surface PI CE ae .. «- 25Ib. 
Guaranteed vacuum at above sea temperature 

(at 30n. baron:.) bors a -- «. 28325 
Actual vacuum obtained at trial (at Sin. barom.) 28.6 


It should also be noted that nothing in the nature of bafile 
plates is used in the design of the condenser, nor is it divided 
in any other way than in a vertical direction by the tube 
steady plates, On the vessel in question there was the usual 
large number of auxiliary connections to the condenser, and 
consequent opportunities for leakage, such as exist in a war 
vessel of the type named. The high degree of vacuum 
recorded is accordingly very satisfactory. 








A NEW ARC LAMP LOWERING GEAR. 


THAT the trimming and cleaning of arc lamps is greatly 
facilitated if the lamps are lowered to a few feet above the 
ground level is perfectly obvious. Working on ladders in 
elevated places is not only inconvenient, but also in many 
instances dangerous, and these disadvantages, coupled with 
the time spent in transferring ladders from one lamp to 
another, makes it very desirable that some form of lowering 
gear should be employed. The practice of lowering lamps 
of late years has gained considerable favour, but the main 
thing to be sure of when adopting a lowering gear is that 
when the lamp is wound up to its burning position it stops 








Fig. 1i—ARC LAMP LOWERING GEAR 


there under all conditions. Recently a new form of arc 
lamp lowering gear has been brought before our notice by the 
London Electric Firm, of George-street, Croydon, which 
embodies an ingenious suspension device, by the employ- 
ment of which the wire rope is only used for hauling and 
lowering the lamp, and not for suspending it. This is 
obviously an important feature, for the continual swinging, 
due to wind, is liable to cause the rope to break and the lamp 
to fall to the ground. The principle of the suspension device 
will be understood by reference to the illustrations Figs. 1 
and 2. It will be noticed that the plug above the arc lamp 
hook fits into a sleeve consisting of a pair of tubular ratchets, 

















one ratchet being situated above the other, and [between 
every other tooth of the lower ratchet there is a clear space, 
When the lamp is drawn up the two pins to be seen pro- 
jecting near the top of the plug travel up the inclined face 
below the lower ratchet ; they then pass through the spaces 
between the teeth and afterwards travel up the teeth of the 
top ratchet. The position of the teeth on the top ratchet js 
such that the pins in moving up the faces of the top teeth 
cause the ratchets to be slightly turned. On the operator giy ing 
the winch a slight backward turn the plug descends and the 
pins fit into the next set of teeth on the lower ratchet, which 





Fig. 2—-ARC LAMP LOWERING GEAR 


are notcutaway. Thus the wire rope can remain slack while 
the lamp is suspended. To lower the lamp a slight upward 
movement of the wire rope causes the ratchets to be again turned 
and the pins drop into the next set of teeth on the lower ratchet 
in @ similar manner, when the lamp may be brought to the 
ground. The method of conveying the current is practically 
self-explanatory. The insulator between the plug and the 
hook carries two metal rings, which are split like piston 
rings. These rings are in contact with the terminals on each 
side of the hook. When the plug is drawn up into the 
carrier these rings fit inside two similar rings, which latter 
are connected to the mains. Fig. 3 shows a form of pro- 
tector for the wire rope of arc lamp lowering gears. We are 








Fig. 3—WIRE ROPE PROTECTOR 


informed that it is made by a special process, and it is 
claimed to be the best device for enclosing wire ropes in arc 
lamp columns, &c., for preventing chafing of the cables. It 
is of metal and is flexible, and we are toid that 1t does not 
stretch. The outside diameter is only about gin., which 
enables it to be used in swan necks of small size and in 
other restricted places. It can also be used as armouring 
for small cables and for various other purposes. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





BOILER EFFICIENCY. 

Sir,—I am obliged to you for your lengthy, although I must not 
call it appreciative, notice of my lecture to the Junior Inst. of 
Engineers. I feel bound to make some answer to it, as your 
‘* power to inculcate erroneous views” is very much greater than 
mine ; and several engineers have already written asking me if, 
after your leader, | still hold the same opinions! The first half of 
your article is devoted to an exposition of the nature of the views 
you hold regarding “‘fire-skin” and ‘‘ water-skin” resistance to 
heat flow. Your statements are so baffling a mixture of what | 
believe to be true and false, that I quite despair of dealing with 
them in a reasonable amount of space. fad 

I pass, therefore, to the more vulnerable portion of the article 
that, viz, in which you attempt to prove that the evaporation 
I effected in my Cornish boiler experiment was only 4.43 Ib. per 
pound of coal ! , 

By the same methods you could quite as wel! have reduced it to 
.443! The reasoning you employ is, to put it mildly, of a very 
oblique character, and somewhat disconcerting to a sober mind. 

Accepting my figure for the rate of ev poration in the narrow 
flue portion of the boiler, viz , 38 lb. per square foot per hour (from 
and at 212 deg. Fah.), you say: Deduct one-third of the 200 
square feet of surface of flue and water drum, because ‘‘ the lower 
surface of the flue and upper surface of the water drum were use 
less as steam makers.” Then multiplying the reduced surface so 
obtained by 38, you obtain a total evaporation of 5320 Ib. per hour ; 
and making the extraordinary assumption that this was all the 
steam the boiler generated when burning 1200 1b. of coal per hour, 
you obtain the figure 4 43 lb.—from and at 212 deg. Fah.—per !b. 
of coal as the net result. : 

I admit that I did not measure the actual evaporation, nor 
observe the combustion chamber temperature, nor make a flue 
gas analysis ; butstill 1 think I can prove that the result obtained was 
not quite so bad as you makeout. The facts are as follows :— 

In the flue, in front of the drum, there were about 118 square 
feet of heating surface—excluding that under the grate ; and from 
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subsequent experiments and other data, I believe that evaporation 
at the average rate of 42 lb. per square foot per hour—from and at 
212 deg. Fah.—was taking place on this heating surface. 

The evaporation on the flue and drum surface—209 square feet— 
in way of the narrow flue was at the rate, as already stated, of 38 lb. 
per square foot per hour—from and at 212 deg. Fah. 

Behind the narrow flue there was placed a high-speed counter- 
current economiser—or feed heater—having a heating surface of 
£23 square teet, through which the gases passed on their way to the 
chimney. 

This had the effect, as observed, of lowering their temperature 
from 800 deg. Fah. to 170 deg. Fah., when the feed entered at 
70 deg. Fah. The heat therein transmitted accordingly corre- 
sponding to an evaporation of 6°31b. per square foot per hour as 
from and at 212 deg. Fah. 

Thus, the total evaporation from the boiler was : — 

From farnace crown and brick-Jined combus- 


tionchamber .. .. . 42x 118 = 4,960 
From narrow flue surfaces .. 38 x 209 7,949 
From economiser surface 6.3 x 623 3,290 

Total 16,190 
16190 _ ya. 
o ja = 135 1b, per hour per pound of coal—from and at 
212 deg. Fah. This corresponds, of course, to a heat amounting 


to 13.5 x 966 = 13,030 B.Th.U. ; and is the quantity of heat given 
to the water per pound of coal. 

Allowing for the chimney loss—in excess of 60deg. Fah. 
have—with 151b. air supplied per pound of coal : 

-24 x 16 (170 — 60) = 4 x 110 = 440 B.Th.U. 
of heat lost in the waste gases per pound of coal ; ora total heat 
developed per pound of coal of (13,030 + 440 =) 13,470 B.Th.U. 

Tbis just about corresponds to the total calorific value of the coal 

lower scale—as it was small and dusty, and cost only 8s. 6d. per 
ton. If you are disposed to discredit the correctness of the high 
value— 42—of the evaporation allowed on the 118 square feet of 
direct heating surface, then you must allow me a correspondingly 
higher temperature than 2300deg. Fah. for the gas at entry to 
the narrow flue. Forall the heat in the coal, except 440 B.Th.U., 
which was lost in the waste gas, went into the water ; therefore 
the less evaporation you take per square foot of furnace heating 
— the more you must admit for that done by the narrow flue, 
and vice versa. 

f you say: But we do not know how much heat was being 
wasted by imperfect combustion, and the escape of unburnt CO 
and hydrocarbons up the chimney !_ I answer with confidence that 
the combustion must have been practically perfect; because, as 
s.on as we turned over from the Lancashire boiler, ordinarily used 
to supply steam to the power plant, and worked with the Cornish 
boiler fitted with brick-lined combustion chamber, narrow flue, 
and economiser, the thick smoke which had been seen at the 
chimney top immediately and absolutely ceased. 

The final result is that the average evaporation for the whole 
boiler heating surface (118 + 209 + 523 = 850) of 850 square feet 
4 16190 

50 


we 


must have been 19 1b. (from and at 212 deg. Fah.) per 


square foot of heating surface per hour. 

I am much interested to hear of the extraordinarily high evapo- 
rations which you mention as having been effected by others—for 
example, the 38lb. per square foot per hour by Thornycroft’s 


water-tube boiler. According to Professor Kennedy—“ Proceed- 
ings,” Institution of Civil Engineers, Vol. xcix., page ,64—the 


greatest rate was(—— 
153/ 

If | may be allowed a little more space, I should wish to thank 
Mr. 8S. V. Cooke for his remarks, and Mr. John G. Hudson for his 
reminder, in the letters they have contributed to your current 
number. 

I have had the advantage of thoroughly studying Mr. Hudson’s 
admirable series of articles in THE ENGINEER of December, 1890, 
and can only express surprise that his writings, in conjunction 
with Professor Osborne Reynolds’ paper of 1874, have not had the 
effect of exciting the interest of all engineers in the question of 
the effect of speed upon heat transmission. 

At the same time, Mr. Hudson seems to have been misled by 
experiments made with condensing steam into believing that the 
heat transference in the case of boiler gases increases only as the 
square root of the speed—as found by Ser, 1888—instead of as 
the speed itself, as pointed out by Reynolds sixteen years before 
Hudson’s articles appeared. I hope to have the opportunity in 
another place of again referring to Mr. Hudson’s work. It 
deserves, if I may say so, the closest study of all those interested, 
and will, I believe, be found to afford much support to Osborne 
Reynolds’ law. Joun T. Nicoison, 

Manchester, February Ist. 


) 8.46 lb. per square foot per hour. 


THE WORK OF SUPERHEATER AND COMPOUND LOCOMOTIVES 


Srr,—I have read Dr. Schmidt’s letter on page 85 and ask your 
permission to say a few words in reply. When an immense claim 
is published for anything each one interested turns to see what 
foundation there is in the claim. Let it be supposed that some one 
publishes a diagram showing a special trial train of 300 tons pulled 
at 50 miles per hour up a gradient of 1 in 100, with the claim that 
no locomctive of any other system has done so much before. 
Because another person finds his diagrams show that his own 
saturated engines regularly pull 350 tons up a gradient of 1 in 90 
at 55 miles per hour, are his results to be rejected as invalid simply 
because the engine type he uses is not identical with the claimant's, 
in other respects than number of axles and weight of machine, and 
because the railway on which they are obtained is in another 
country ? 

1 have in my hands abundant examples showing much better 
results by compound engines than are exhibited in the examples of 
Schmidt superheater engines which have appeared in the ‘‘ Appli- 
cation of Superheated Steam to Locomotives”—the title of a 
catalogue of the Schmidt Superheating Company, Limited, pub- 
lished in July, 1907—and in the article of similar title which 
appeared in your pages some months later. To make the most 
favourable possible comparison for the Schmidt superheater engines 
I took the figures and diagrams which Mr. Garbe claimed as 
representing ‘‘results which have never been obtained with satu- 
rated steam in engines of the same weight and number of axles,” 
and overlaid them upon diagrams of saturated steam engines of 
less weight, and of the same number of axles, pulling approxi- 
mately the same loads, or rather greater, upon lines of correspond- 
ing profiles, but much more crooked and difficult than those 
concerned in Mr. Garbe’s diagrams. No more practical and 
scientific means of comparison was possible ; and it proved conclu- 
sively the incontestable superiority of the compound engine, in 
regular service with ordinary trains, over the ‘* brilliant results ” 
of which Mr. Garbe spoke. 

And now, in regular service, the exactitude of my comparisons 
have been fully confirmed, with similar types of engines, employed 
in the same services, on the same lines, with the same loads, under 
the same average climatic conditions, for long periods, in Italy ; 
and prove beyond question the superiority of the compound 
system, though showing simultaneously a remarkably high economy 
resulting from the use of the Schmidt type of superheater engine. 
Mr. Schmidt may read this in the results of the quarter given 
on the hundred and eighth page of the Italian official report to 
which he refers. Taking the aggregate working results of all lines 
with the two-cylinder compound engines—averaging 830 horse- 
power—and of the similar but larger type of engine, single- 
expansion, fitted with Schmidt type superheater of 950 horse- 
power, he will see, as may everyone else, that the points of 
superiority of the smaller-sized compounds are, and per locomotive 
at work :—(1) Greater quarterly mileage ; (2) greater quarterly 





tonnage ; (3) greater mile tonnage per quarter ; (4) greater time 
saving on every section and on every line; (5) greater coal saving. 
This is the global result of regular working during one quarter, in 
which both systems of engine have been matched in type as far as 
is possible—for the first time in railway history—and in which the 
compact little compounds are conclusively shown to be superior 
upon every point, save water economy, to the bulky and more 
powerful Schmidt superheater locomotives, but which latter have 
had in their favour a very considerable partiality, together with 
the advantage of superheater pipes in nearly new condition—not 
old and inefficient. 

But admitting that compound engines are now proved con- 
clusively to be superior upon all points in regular working for 
prolonged periods—admit that the Lancashire and Yorkshire 
Railway finds compounds, having the same boiler pressure as non- 
compounds, give 25 per cent. economy against the 23 per cent. 
economy of the Schmidt engines—does that result influence 
adversely Mr. Schmidt’s invention? Are not his superheaters 
now applied equally to compounds as to superheater engines / 

The depreciation of every system that stood in the path of Messrs. 
Schmidt and Garbe is no longer necessary, since the advantages of 
this form of superheater, ‘‘of which Mr. Schmidt hasiavented two 
principal modifications,” are now recognised, thanks to Mr. Garbe, 
in all countries of the world, and, even if this were not +o, the 
wonderful result just attained on the Italian State Railways, show- 
ing a fuel saving of about 28 per cent. in favour of the Schmidt 
superheater engines over ordinary non-compound engines, should 
go far to prove the value of superheating with his apraratus. He 
surely will not grudge the slight extra coal saving realised by the 
compound engines of the same type after such a remarkable result 
in his favour ¢ 

I want now to add a word about Dr. Schmidt’s treatment of the 
scientific methods of comparison I have adopted. He is, 1 am 
sorry to say, in complete error in his statements with regard to 
them. Thus he says: ‘‘ There is noscientific basis in this metho4, 
the gradients being usually omitted.” This is a blunder, for in 
every case except one the gradients are given. It is incompre- 
hensible how Dr. Schmidt can, with the charts before him, make 
such a glaring mistake. There is only one small diagram given in 
the left hand of the group in which this plan was not followed— 
nor had, indeed, at that time been schemed—but the vertical 
rises are scaled on each of the diagrams, showing that 
the compound engine rose 191ft. from datum, and the super- 
heater 203ft. This diagram differs from all others in that it is 
scaled to minutes, and not to kilometres, each engine taking the 
same time to accomplish the work exhibited by speeds and loads 
alone. All the other examples graphically contradict Dr. Schmidt's 
statement, as anyone interested must have long since observed. 
Most important of all, Dr. Schmidt blunders in saying that: ‘‘In 
Fig. 2 the compound gradients are ] in 125 and 1 in 130, as against 
1 in 100 of the profiles of superheater locomotives.” This is, of 
course, the contrary of fact. The compound line is the heaviest 
in grades, and by far the most difficult in curves. From the first 
tunnel shown, the grades are 9, 7, 11, 3, 10, 9, 7, and 10 per 1000. 
The original drawings, about a yard in length, and already very 
crowded with detals, have been reduced to such microscopic pro- 
portions as perhaps togive Dr. Schmidt some excuse for falling into 
error, Again, he staggers badly over his own arguments in intro- 
ducing sketches to prove his reasonings. Your readers will see 
that the sketches he gives cut quite another way, and go to show 
that the more difficult of the profiles really applies to the com- 
pounds, as is very neatly illustrated in the profile of com- 
pound run in Fig. 3—page 663. He has indeed forged a weapon 
to destroy his own erections, which latter, in this instance, 
are entirely false in that he says: ‘‘In Fig. 3 the maximum 
gradients which the superheater engines were called upon to work 
were 1 in 125 and 1 in 150, whereas the maximum gradients for 
the compound were only 1 in 250.” I should be glad to know how 
Mr. Schmidt contrives this! Take the compound run to begin 
with. From Lonigo to Montebello summit the distance is 6 kiloms , 
and the total rise is 23m. Now, for the superheater run, the only 
gradient of any account between Calbe and Giisten is the rise from 
Calbe to near Gattersleben, a distance of 5 kiloms., with a total 
rise of nearabouts 10 m., let us say, half the elevation attained by 
the compound. When Dr. Schmidt asserts that the gradients in 
the compound run are about half as steep as those of the super- 
heater run, he has clearly misunderstood the diagrams. 

Febuary Ist: CHARLES R. KiNG, M.1.C.E. (Paris). 





THE EFFICIENCY OF MARINE ENGINES AND PROPELLERS. 


Srr,—I think Mr. Gibson’s article in your last impression ought 
to be read and taken to heart by engineers interested in turbines. 
The only way in which the horse-power of a turbine can be 
measured is by ascertaining the elastic twist or ‘‘ whip” of the 
shafting. What the figures obtained by the measuring apparatus 
may mean can only be settled when we know how much a given 
stress will twist a shaft which is in’its working position. This is a 
very difficult thing to do, and, as a matter of fact, it is very 
seldom done with accuracy, and this is peculiarly true of large 
diameter shafts, for reasons which are quite plain. Not infrequently 
a given modulus is assumed, and all the rest is calculated 

Now facts have come under my notice which lead me to believe 
that the stiffness of shafts, actually coupled up and in place, is 
much less than it is calculated to be. Thus, suppose we have 
three 20ft. lengths of shafting, and that each under a given stress 
twists through 1 deg., then the united twist of the three will be 
more than 3 deg. Whether this is due to give in the couplings or 
not I shall not pretend to say. 

Several years ago! was called in to report on a very fine flour 
mill. This was just before roller milling began to take hold, and 
the mill I speak of was quite new, and the very last thing in 
miils. Two lay shafts drove each twenty-five pairs of 3ft. burr 
stones at about 130 revolutions per minute. The hursts were of 
cast iron, the pinions on the millstone spindles were geared with 
hornbeam. The bevel drivers were machine cut. The mill was 
intended to produce fine flour of the highest quality. All the 
machinery was the work of a most experienced firm. 

Power was supplied by two McNaught type beam compound 
engines, one for each shaft ; very large and heavy fly-wheels were 
used. The high-pressure cylinders were horizontal, the low- 
pressures vertical, so that the cranks were virtually at right angles 
to each other. The revolutions were about 30 per minute, spur 
gearing driving the lay shafts. 

These shafts, each about 120ft. long, were 7in. in diameter at 
the end next the engine, and tapered to 3}in. at the furthest end. 
The reduction was effected by steps of nearly an inch at a time in 
successive lengths of shafting. It was all carefully designed 
and beautifully finished. Butthe mill would not produce fine flour, 
for which uniform driving is necessary. Hence the popularity of 
the water wheel. The five pairs of stones at the end furthest from 
the engine could not be used at all because of the whip of the 
shaft. I measured the twist, and found that it was about 90 deg. 
That is to say, the outer end of the shaft was always nearly a 
quarter of a turn behind the end next the engine when all the 
mills were grinding. It was quite easy to see the whipping of 
the shaft which continually went on. 

Now, as I have said, the firm making this machinery had 
entirely underestimated the torsional activity of their shafting. 
I advised that two or three lengths of the smalier parts of the 
shafts should be taken out. The remainder all moved along 
down the line and an equal number of lengths of 7}in., 8in., and 
8iin. diameter put in at the engine end. The owners accepted 
my report, but they got to loggerheads with the builders, and I 
never heard what action was taken. 

I have seen a long length of screw shafting in a large steamer 
whip to such an extent when the engines were being started that 
the jump of the cranks was quite plain. It is a well-known theory 
that it is the varying twist in propeller shafts which keeps the 





internal portion of the steel alwaysin motion, at last producing 
fatigue and crystallisation. 

I hold with Mr. Gidson that unless the torsion exponent has been 
obtained by actual trial when the shafting is in place, the results 
of calculations to get at the horse-power are not to be relied on. 
There is a great deal too much use made of calculated estimates in 
the present day ; theyare a slovenly way of getting out of difficulties. 
Who would accept as accurate the results given by an indicator the 
strength of the spring of which had been arrived at by calculation 
of the modulus of the wire? But this would not be a whit more 
inaccurate than it is to arrive at. the torque required to twist a 
shaft through a given angle from analogy and calculation. 

The turbine has come to stay, and when it is producing elec- 
tricity we can tell accurately what it is doing; but at sea we 
cannot, and the difficulty will have to be faced, and the sooner 
this is clearly understood the better for the marine turbine. 

SUPERINTENDING ENGINEER. 

Liverpool, January 30th. 





SIMPLE VU. COMPOUND LOCOMOTIVES. 


Sir,— With reference to the letters of ‘‘ Argus” and Mr. Chas. 
W. Dauncey, most people will admit that the primary considera- 
tion in locomotive working is to get the trains over the road to 
time. Taking that as a starting point, the next step is obviously 
to run and maintain the engines as cheaply as possible, consistent 
with the efficient performance of their duties. Now, this is 
already done as regards wages, stores, and repairs. Thus the only 
remaining item which affords scope for economy is, broadly 
speaking, fuel consumption. It goes without saying that there 
must be, on every railway, a recognised relation between the 
quantity of coal consumed and the amount of work done, 
otherwise the coal bill might be anything. This relation will be 
only approximate, because the weather and the human element 
affect it. Assuming, therefore, that it is at least roughly known 
what » given fuel consumption will do, the question of materially 
reducing that consumption must perforce proceed on scientific 
lines. When the price of coal is high, as at present, there is all 
the more urgency and justification for adopting scientific methods 
for effecting economy, but there is no cogent reason why they 
should not be tried at any time. The two more important 
metnods are compounding and superheating. It is an open 
question as to whether the two should be employed in conjunction ; 
but superheating alone, as proved by the results obtained with the 
Schmidt system, can, and does, effect a really tangible economy, 
compared with which, according to all accounts, the cost and 
upkeep of the superheaters are immaterial points. Some of the 
net economy is attributable, of course, to the lower boiler 
pressures rendered possible by superheating. 

Having regard to the fact that the principal railway companies 
have lately been very hard hit in the matter of their coa' bills, it 
is quite certain that coal consumption is anything but a negligible 
matter. Moreover, it is likely to increase in seriousness after the 
Miners’ Eight Hours Act comes into being. During the six 
months ended 30th June last, one of the trunk lines running 
north from London paid, it was announced, no less than £152,000 
more for its coal—chiefly owing to the increased cost—than in 
the corresponding previous period. Such figures speak for 
themselves. Everybody knows the unfortunate influence which 
higher-priced fuel has on the dividends. 

At a meeting in connection with the vbove-mentioned Act, Lord 
Claud Hamilton gave the following significant facts, based on a 
gross consumption of coal of 16 million tons on the railways of the 
United Kingdom :— 


ls. advance would mean an increase of ... 805,000 
2s. 4s Ss we 1,619,000 
3s. Saar eed 2,415,000 


” ” 
in the working expenses. 

In the face of such facts as these, it is clear that the cost and 
consumption of fuel are of vital importance. On business grounds 
alone, the consumption question demands very careful considera- 
tion, and as it can only be dealt with effectively in a scientific 
manner, it is to be hoped that superheating will be more fully 
tried, for, judging by the striking results obtained on the 
Lancashire and Yorkshire Railway, that feature is the one best 
qualified to supply a sound answer to the question of securing the 
requisite greater economy in locomotive operation. 

London, January 30th. F, W. BREWER. 





WHEEL NOTATION. 


Srr,—The numerical method of describing locomotive types is 
undoubtedly the best in use at the present time. It is, however, 
often wrongly used. For instance, in some journals I have seen 
4-4-0 engines described as 4-4 engines. This is a great mistake, 
for without the third numeral the position of the driving wheels 
is not indicated, 0-4-4 engines being also referred to as 4—4 engines. 
When three numerals are used one knows at once that the middle 
figure refers to the driving wheels. Personally, I do not think it 
wise to add the tender wheels, as suggested by your correspondent 
‘* Arcanum.” Fancy an “articulated” locomotive being referred 
to as a 2-6-6-2/4-4 engine. To anyone not well versed in loco- 
motive types this would be a puzzle. I much prefer describing 
engines as 4-6-0 tender engines, 4-4-2 tank engines, and so on, 
according to type and class. ‘‘ Arcanum” is mistaken when he 
says that eight-wheeled tenders are always carried on two bogies, 
Three types of eight-wheeled tenders are in use, viz., ‘‘ double- 
bogie,” ‘‘one bogie and two fised axles,” and ‘‘non-bogie.” The 
first mentioned are, of course, the most common. The combined 
method is met with on the Great North of Scotland Railway, also 
on the Glasgow and South-Western Railway. Eight-wheeled non- 
bogie tenders are running on the Lancashire and Yorkshire Rail- 
way, the two middle axles being allowed side play. On the 
Danish State Railways eight-wheeled non-bogie tenders are also 
in use. In this instance the second and fourth axles are per- 
mitted side play. Cuas. W. DAUNCEY. 

Birmingham, January 30th. 


TRADE AND TARIFFS. 


S1r,—The letter of the New Engine Motor Company, Limited, 
in your issue of January 15th, is very interesting to us. That 
tariff reform should be a party political matter is the saddest 
thing in connection with it. The unequal battle which manufac- 
turers in this country, without exception, are fighting against 
their protected rivals can only have one end. It is a fact 
that the countries whence comes our bitterest competition—.g., 
the United States and Germany—are practically closed to the 
engineering manufacturers of this country. One looks upon the 
respected and old-established firms who go under month by month 
as upon warriors falling by one’s side in a struggle ‘‘@ /’outrance.” 
The brains behind the guns fully realise what the result will be 
unless as a nation we come to see that our well-intended and 
heroic effort to establish free trade on the earth has failed. We 
must therefore fall into line with other countries—and, indeed, 
with our own Colonies -and seek those methods of protection 
which have been found alone sufficient to save industries from the 
ravages of foreign rivals who have not to bear the burden of taxa- 
tion, &c., to anything like the same extent as home manufacturers, 

(Per pro JAMES B, PRTTER AND Sons, Limited) 
E. W. PETTER, 


London, January 28th. Managing Director. 








CLEVELAND INSTITUTION OF ENGINEERS.—It has beenarranged 
to hold a conversazione in connection with this Institution on 


Monday, February 8th, at 7.30 p.m., in the Hall of the Cleveland 
Literary and Philosophical Society, Corporation-road, Middles- 
brough. 
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INTERESTING OIL-FIRED LAUNCHES. 


THE great point upon which the suction gas plant 
threatens the supremacy of steam as a motive power for 
marine purposes is that of economy, which is so consider- 
able as compared with steam as to admit the possibility 
of the use of the former power for commercial work in 


There are, of course, a number of large steamers in the 
Russian and Borneo trade which are already fitted to burn 
this form of fuel, but as far as our knowledge goes no 
application has been hitherto made to small powers, so that 
the problem is quite a new one, and has been tackled with 
great success by the builders. 

To commence with a general description, the launches, of 
which there are three, were as we have said designd as tugs, and 
they had to work in fairly rough 
and open roadsteads, and to be 
good sea boats. ‘To this end, 











| though their length is only 27ft. 
6in. b.p., the moulded beam 
over the frames is 8ft., with a 
moulded depth of 4ft. 5in., so 
that it will be seen that they 
are big bodied craft. The mean 
draught in salt water was not 
to exceed 2ft. Sin. with one 
ton deadweight on board. The 
hull is entirely. constructed of 
galvanised steel, the plating 
being 3 in. thick; the keel is 
a bar 2in. by gin., into which 
the stem is scarphed; the stem 
is rebated to protect the fore 
edge of the plating. The keel 
is straight, with a 24in. by jiu. 
stern post carrying a boss for 
the stern tube. ‘T'wosteel water- 
tight bulkheads are fitted, one 
forward and one aft of the 
machinery space, and steel 
waterways and coamings are 
fitted right round the boat to 
assist her in a sea, a teak deck 
being carried right forward 
and aft outside the coamings 
Forward is the fore peak closed 
by a water-tight door. Aft of 





HEAVY OIL-FIRED LAUNCH 


spite of its present great disabilities in regard to starting, 
stopping and reversing. That the makers of steam engines 
have not been slow to realise the danger, and take steps to 
counteract it, is evident from the following descrip- 
tion of three launches built by Simpson, Strickland and 
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SECTIONS OF THE BOILER 
Co., Limited, of Dartmouth, for a large Irdian trading 
house. 

These boats were required by the owners to tow Jarge 
barges to the carrying steamers, which have to lie some 
distance off in the roadstead, and with a view to economy, 
tenders were asked for launches which could use crude oil 
fuel, of which a very large quantity is available on the spot. 


this is a small well from which 
the boat is steered by means 
of?a wheel, Then comes the 
machinery space, and aft of this 
another small well with teak seats. Each boat is fitted with 
a pair of strong lifting hooks to enable it to be hoisted in 
davits, and a strong towing hook mounted ona spring is fitted 
on the bulkhead aft of the machinery space, and a towing 
beam on the after deck. To enable the boats better to face the 
sea a canvas hood is fitted over the fore well, while as a pro- 
tection against the sun, canvas awnings are spread over the 
wells on galvanised stanchions. 

To come now to the machinery, the specification called for 
engines capable of indicating not less than 35 horse-power on 
service at not more than 420 revolutions. The builders 
supplied their standard compound surface-condensing engines 
having cylinders 5in. and 10in. by 6in. stroke with a working 
pressure of 150 1b., the revolutions on trial being actually about 
330. The cylinders are carried on cast iron back frames with 
turned steel front columns ; the valvesare both flatand worked by 














BOILER SHOWING BURNER AND FAN 


link motion of the slotted link type. The airand feed pumps 
are direct driven off the crosshead of the low-pressure 
cylinder, while the condenser is of the ordinary inside type 
of galvanised steel with brass tube plates and tubes, the cir- 
culating pump being driven off the forward end of the crank 
shaft. 

The boiler, which is probably the most interesting”part of 
the whole installation, presents several features of a somewhat 
unusual type. Generally it is of the Kingdon vertical fire- 
tube type, but as will be seen from the illustration the water 
space is not carried down round the fire bars, but stops short 
at the bottom tube plate. Further, as the boiler has to be 
used in parts where the water is very impure, the outer shell 
is secured to the inner part, which carries the tube plates by 
studs, so that the boiler can be entirely dismantled for clean- 
ing purposes without disturbing the tube plates. 

As has already been stated, the fuel to be used is Indian 
crude oil; this has a specific gravity of about .914, and a 
flash point of about 340 deg. Fah., while the *‘ setting ’’ point is 
110 deg., so that, at atmospheric temperatures which obtain 
generally in this country, it becomes practically solid and 
about the consistency of butter. To keep this, therefore, in 
a fluid state, to enable it to be burnt, it was found necessary 


to introduce a system of steam coils into the fuel tanks 
which are in the wings, and also into the filter which 
immediately adjoins the tank, while the fuel pipe for its 
whole length, from the tank to the burner, is steam 
jacketed. The system adopted for the burner is a steam 
spray on the principle of an ejector, so that there is no pres. 
sure in the tanks, and no pumps are required. The oil in its 
fluid state passes through the central cone surrounded by 
steam, and is thus atomised, and is sprayed into the furnace 
on to what may be termed, for the want of a better word, 
a ‘‘target’’ of fire-brick. Here the jet is broken up and 
passes through holes in the fire-brick arch on to the tube 
plate, which is thus protected from direct impingement of 
the exceedingly hot gases. Air is forced into the ashpan b, 
means of a fan driven off the main engine by a steel belt, ard 
from the ashpan passes into the combustion chamber throu; ) 
holes in the surrounding fire-brick. The amount of air ent: 
ing can be controlled by a slide, whilst the amount of steain 
and oil passing through the burner is also regulated by a sto) 
valve, so that the fire is under complete control, and is found 
to be absolutely smokeless at all rates of combustion. 

The official trials called for one hour’s continuous run at 
40 indicated horse-power and a one hour’s run at 35 indicated 
horse-power, with a tow ropa attached to the shore, and 
these resulted as follows ;— 


Steam 159 Ib. 150 Ib. 
Vacuum 26in. 26in. 
Revolutions a 333 292 
Indicated horse-power 40°8 35°5 

Fuel consumed in one hour .. 865 th. 70°5 th 
Ditto per indicated hors s-power 2°12 Ib 2 Ib. 
Speed 8°14 kaots.. 7°93 knots 


The boats have now been on their station for some six 
months, and according to latest reports have been giving 
complete satisfaction in ordinary working. 





ESNEH BaRRAGE.—Through an oversight the name of Mr. 
Murdock Macdonald, Director-General of Reservoirs in Egypt, 
was omitted from the description of the Esneh Barrage, which 
appeared in our issue of January 22nd last. Mr. Macdonald has 
heen connected with the work of the Barrage from the commen 
ment. 

THE ITALIAN BattrLesHip Napo.i.—In our ‘ Dockyard Notes ” 
of the 8th of January it was stated that the Italian battleship Napoli 
had completed herspeed trials, and that the speed obtained had been 
slightly ioe that which was expected. We are asked by her 
builders, the Societk Anonima Officine Meccaniche, to state that 
this information is not correct, The vessel has not yet made her 
full power official trials, but has only made several runs at increasing 
speeds for the purpose of practising the launching of torpedoes. 
For these trial runs the maximum speed required was 21 knots, 
vad this speed was, we understand, actually realised with a power 
inferior to the maximum power of which the engines are capable. 


EDINBURGH AND ENGINEERING.—The members of the Edinburg) 
Association of Science and Art on January 28th visited the F lin 
burgh University engineering department, when [l’rofessor ‘I’. 
Hudson-Beare and his assistants, as well as a number of the 
students, conducted the visitors through the various departments 
showing the machinery in motion and examples of work done 
To the hope expressed by Mr. William Hume, the President of 
the Association, that Edinburgh would yet become a great en 
gineering centre, Professor Hudson-Beare replied that Edinburgh 
situated as it was in the centre of valuable coalfields, might 
become a rival tothe West as a centre for engineering works 


INTERNATIONAL WATERWAYS COMMISSION.—The report of the 
International Waterways Commission, just made public, on its 
findings with relation to the diversion of water in the Niagara 
River by the power plants based on observations made June 14th 
July 19th, and on August 1st last, when the two American plant 
shut down to permit an inspection, shows that these two plants, 
diverting 8000 cubic feet a second, lowered the water only two 
fifths of an inch. The normal flow over the American falls is 
about 19in. It was also found that the diversion of 8000 cubic 
feet by the two plants lowered the level of the river at Grass 
Island 3jin., and near the Ontario intake on the Canadian side 
about l}jin. The report further shows that of the water diverted 
on the American side a larger portion is drawn from water 
tributary to the Canadian side than has heretofore been estimated. 


WATER SHEEP (')—Most engineers can recall amusing experiences 
in connection with the translation of foreign engineering terms 
into English or vice versd by foreign correspondents who possess 
little knowledge of technical terms used in the profession. The 
case quoted below from the Manchester Guardian is worthy of a 
place amongst curiosities of this description. A business commu 
nication in Arabic recently reached a Manchester firm, and when 
translated by a Syrian interpreter proved to contain a request for 
the price of coppering ‘‘ two water sheep” of certain given dimen 
sions. The translator was confident of his version, but admitted 
that he did not know what water sheep could be. For the 
moment even the principals of the firm to whom the communica 
tion was addressed were puzzled, until it struck someone that this 
was the nearest synonym in the vocabulary of a pastoral people 
for ‘hydraulic rams,” 

JUNIOR INSTITUTION OF ENGINEERS.—At the January meeting 
of this Institution, held at the Royal United Service 
Institution, Whitehall, the president, Mr. James Swinburne, 
F.RS., in the chair, the Honorary Member's Lecture of 
the twenty-eighth session was delivered by Dr. John T. Nicolson, 
M. Inst. C.E., of the Manchester University, who took as his 
theme ‘‘The Laws of Heat Transmission in Steam Boilers as 
deduced from Experiment.” ‘The lecture was really a communica- 
tion of the results of Dr. Nicolson’s important experimental work 
on the subject during the past four years. Questions affecting 
plate temperature in boiler flues, conduction in gases, and the 
effect of high speed on conduction were entered into, and an 
actual example was given of the effect of increased speed. 
Experiments with a Cornish boiler were recorded, and considera 
tions with respect to plant efficiency with high-speed gas tlow 
were discussed. The next sections of the discourse dealt with 
the lecturer’s experiments on heat transmission from warm com- 
pressed air to water, both flowing with high speeds in concentric 
pipes, and also with the problem of steady heat flow in the case 
of counterflow motion of air and water in two concentric 
pipes. Temperature effect deduced from Geoffroy and Henry's 
boiler trials, the Cornish boiler narrow flue experiment, test of the 





new formula for heat transference under the various circumstances 
occurring in practice, apology for users of the temperature- 
difference squared formula,.and applications to boiler design 
formed the subject matter of succeeding sections of the lecture, 
which will be printed in the monthly Journa/ of the Institution 
for February. In connection with the series of Saturday after 
noon visits arranged by the Institution for the current session, a 
large number of the members recently attended at the City and 
Guilds Technical College, South Kensington, when the Dean, 
Professor W. E. Dalby, M. Inst. C.E., hon. member of the Institu- 
tion, and heads of the various departments showed them over 
the extensive laboratories and workshops. All the machinery was 
specially kept running for the benefit of the visitors, and demon- 
strations were conducted to illustrate the use of the fine collection 
of experimental and other apparatus with which both the mechani- 
cal and electrical engineering departments are equipped. 
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THE TARIFF COMMISSION'S REPORT ON THE 
ENGINEERING INDUSTRIES. 
(Concluded from page 110.) 
(A) GENERAL STATE OF THE INDUSTRY. 


THE witnesses and firms whose evidence is contained in this 
volume give many illustrations of the effects of large and growing 
importations of engineering products. Over 500 items, many of 
them comprehensive groups in themselves, are contained in the 
list of competing imports. Many specific illustrations of dumping 
are quoted, and, speaking generally, it may be said on the 
authority of manufacturers that in most cases these imports have 
displaced British manufactures, and that practically all of them 
could have been made with equal advantage in this country under 
more equitable administrative and fiscal conditions. Seventy- 
seven engineering firms state that they do not suffer from foreign 
competition in the home market. .'These are chiefly shipbuilders 
and marine engineers, manufacturers of steam hydraulic machines, 
large steam engines, textile machines, &c. In most cases they 
explain that they do not manufacture the type of machines in 
which foreign competition exists, or that theirs is a local trade, or 
that they are protected by Government prohibition of foreign 
materials, or by patents, 

Speaking generally, it may be said that foreign competition in 
engineer:ng products in the United Kingdom is increasing both in 
area and in severity. This competition is dependent upon the free 
market maintained in the United Kingdom, and is often carried 
on by methods which British manufacturers consider most unfair. 
Thus, a continental company will establish an agency here under 
an English name, put up an English nameplate on a small office, 
and, while paying little or no income tax or other contribution to 
British taxation, sell foreign goods as British at prices which under- 
cut British manufacturers. ‘‘ Duties,” said one witness, ‘‘ would 
unmask these houses that adopt British names. There is a certain 
sentiment which is not always shared by corporate bodies, I am 
sorry to say, that actuates our fellow-countrymen towards home- 
made stuff, and it must be in order to get round that that these 
tirms pose under British names.” The Merchandise Marks Act is 
spoken of as being quite unsatisfactory. It is said to deceive the 
public rather than assist, in view of the absence of any provision 
that the place of origin shall be placed on the actual goods manu- 
factured. ‘ 

In regard to what are now foreign protected markets, the 
evidence both from witnesses and firms is practically unanimous 
that the development of native industries in these countries, and 
the tariffs which have been imposed in the last thirty years, have 
greatly restricted the british export trade in many classes of 
engineering goods. The progressive development of the German 
tariff, for example, has affected important branches of the British 
industry, and the continuous effects of the last revision of the 
tariff, with the greater specialisation of duties and the increase of 
the rates of duty, is regarded with apprehension by some witnesses. 

This movement extends to practically all European countries 
and to the United States. It is recognised that the engineering 
development of foreign countries was inevitable, and no complaint 
is made by manufacturers of the legitimate ambition of these 
countries to establish great engineering industries. This foreign 
development has been aided even if it has not been mainly created 
by tariffs, and it is believed that no great expansion of British 
trade in engineering products in these foreign protected markets 
can be anticipated, though such is the diversity of the engineering 
industries that by negotiation a useful exchange of certain products 
may be arranged, and a substantial trade guaranteed for a long 
period of time. 

The injury caused to various branches by foreign tariffs is 
explained in the evidence in various ways. For example, some 
manufacturers state that the market of the country imposing the 
tariff is closed to them, except in so far as the trade consists of 
specialities or of engineering products which that country does not 
as yet make. The limits of trade upon this basis are becoming 
every year more restricted. Mutual concessions made by foreign 
protected countries in negotiation with one another are arranged 
upon the basis of the mutual interests of the contracting countries 
without the smallest regard to the interests of the United Kingdom, 
which are entirely unrepresented in any of these tariff negotia- 
tions, By means of minute classification the advantages which 
should be secured by the most-favoured-nation clause are made 
illusory, and British products remain, to all intents and purposes, 
subject to the general tariff of the foreign country, and not to the 
lower tariff based upon conventions. Moreover, under existing 
conditions the prospects of British trade under the most-favoured- 
nation treatment may be at any time injuriously affected by a 
commercial dispute between two European countries, which has no 
reference to the United Kingdom, but which does have the effect 
of cancelling the conventional rate which we get under the most- 
favoured-nation clause. 

The evidence contains many illustrations of the injury done to 
the trade of the responding firms by foreign tariffs, but the 
official returns are so inadequate that it is quite impossible to state 
how far the experience of particular firms is common to the whole 
of their branch of the trade. 

Twenty years ago 80 per cent. of the imports into British 
Empire markets came from the United Kingdom ; the percentage 
is now 55, The importations from other countries, practically all 
foreign countries, have, on the other hand, increased from 20 to 
45 per cent. The imports from the United Kingdom have trebled 
in twenty years ; those from other countries have increased ten- 
fold 


In Canada the engineering industry has made great strides, and, 
in regard to agricultural machinery in particular, Canada shares 
with the United States the best markets of the world, but there 
remains a vast number of engineering products in which a prefer- 
ential arrangement both with Canada and other Colonies would, it 
is believed, be of immense advantage to the British exporter. 

In the colonial markets, however, the position of the British 
manufacturer has never been so undisputed in regard to engineer- 
ing as in regard to the products of other industries. While, for 
example, the Canadian preferential tariff has been of great 
advantage to the British textile and other industries, the effect of 
that tariff has been less marked in regard to engineering because 
the United States occupies a predominant position in the import 
trade of Canada. The experience of British engineers in Canada 
is, according to the evidence, likely to be reproduced in regard to 
other Colonies and Dependencies, and witnesses and firms are 
agreed as to the great importance of this fact because the growth 
of successful competition with British engineering products in the 
Colonies tends to stamp upon the new industries of those Colonies 
methods and processes which can be best aided by foreign as 
distinct from British imports. Once new factories are fitted with 
foreign machinery and the workers have become accustomed to 
this class of machinery, it is extremely difficult for British 
exporters to get a stronger hold on that market. 

The importance of preference, therefore, in relation to the 
engineering industry and in relation through that industry to the 
general industrial and commercial progress of the Empire is 
a insisted upon by witnesses and firms responding to the 
orms, 

Much is said in the evidence of the injurious effects of the old 
patents legislation. As regards the new enactment—1907—and 
especially the manufacturing clause, it is anticipated that con- 
siderable benefit will accrue to British industry, Most witnesses 
agree that it should increase employment in this country. Makers 
of textile and other machinery say they are in negotiation for 
foreign inventions which are patented in this country. 

e growth of competition in the home market and in colonial 
and foreign markets has had its effect upon profits, Witnesses 
maintain that in order to obtain an adequate return it is now 
necessary to work far harder and do a much larger turnover than 


a few years ago. Moreover, the possibility of obtaining this 
return is becoming more difficult from the very nature of the pro- 
gress made by foreign countries. Their industries have grown in 
many branches far more rapidly than those of the United King- 
dom. They have a larger output; standardisation of products 
has proceeded farther; the cost of production is necessarily 
reduced, and at times of comparative depression foreign firms can 
dump their products in the United Kingdom or other markets on 
terms which make it difficult for the British manufacturer to 
compete, 

But this progressive diminution in the net profits of the engi- 
neering industries has been accompanied by the maintenance, on 
the whole, of steady and even improving conditions of employment 
of the working classes. Hours of labour have been reduced ; 
wages have, on the whole, increased. Though firms giving 
evidence are of opinion that, on the whole, the British workman 
is as efficient as the foreign workman, the evidence points to the 
conclusion that the relatively higher wages and shorter hours of 
labour in Great Bri'ain are not accompanied by a proportionate 
increase in the efficiency of the work. Thus the improved condi- 
tions of labour, which no one is found to deplore, is held to be 
tantamount in effect to an addition to the cost of production of 
the British manufacturer, and tends in competition with other 
countries to reduce the net profits of the industry and the return 
to the large number of the general public who are now share- 
holders in the leading concerns. 

In a word, the engineering industry as a whole shows con- 
tinuous expansion, but the conditions are becoming progres- 
sively more difficult, owing to the more rapid advancement of 
foreign countries and the greater severity of their competition 
in every market. 

A great variety of suggestions is made in the evidence as to 
the duties upon foreign engineering products imported into the 
United Kingdom. In some cases no duties are desired because 
there are no competing importations, or for other reasons. 
The duties most generally recommended range from 5 to 15 per 
cent.; upon some articles such as yacht-boats and motor-boats, 
which are classed as ‘‘ luxuries,” much higher duties are suggested. 
In other cases it is proposed that the British duties should be the 
same as those imposed by the foreign country upon the similar 
British manufactures. Another proposal is that the duty should 
be the difference in the price charged to the consumer in the 
country of production and the ‘‘dumped ” price charged within 
the British Empire—an adaptation of the Canadian anti-dumping 
measure, Material which has practically no labour on it should, 
it is suggested, be imported free of duty. 

It is pointed out generally that the ‘‘ advantage of Protection” 
would arise not merely from 5 or 10 per cent. duties, but from 
the fact that under a tariff system there would necessarily be 
commercial treaties and an adequate Government organisation, 
say a Ministry of Commerce, for continuously watching the 
developments of trade here and in competing countries, the 
effect of home and foreign tariffs, &c. Such an organisation 
would, it is thought, bring a number of weak points to the front 
and tend to the improvement of British methods of production. 
Foreign tariffs, it is found, tend to etticiency of production. This 
view is expressed by one witness in the following words:—‘“ B 
securing the home markets they prevent violent fluctuations in 
output and render more certain the continuous employment of 
capital, machinery, labour and organisation on an efficient basis.” 

Most of the witnesses do not anticipate any material increase in 
prices as the result of moderate duties on engineering products. 
They look for increased British output and lower cost of produc- 
tion. As regards semi-manufactured importations many engineer- 
ing firms say they would be unaffected inasmuch as they use 
British steel, iron, copper and other materials, and they do not 
anticipate increased home prices for these commodities. Engi- 
neers who use German, Belgian, United States or other foreign 
materials say they do so because they are cheaper or better 
adapted to some particular purpose, but all could be made equally 
well at about the same price in this country under any system 
which gave greater security of trade, and encouraged progressive 
developments. The possible effect of increased importations upon 
prices is also noted : - “‘1f we want forgings, after we have pulled 
down our appliances and the men have been turned to other 
trades, we shall be at the mercy of Germany, and they will be 
able to charge us exactly what they like for them” If, says 
another witness, foreign manufacturers ‘‘once get hold of the 
English market and practically stop our own rolling mills, it would 
be very easy for them afterwards to increase their prices,” 
Where want of enterprise is shown by British iron manufacturers 
and steel founders, it is said to be often due in part to the absence 
of a prospect of reasonable return on expenditure for new plant, 
&e. ‘‘The effect of a duty in this case—on plates—would be 
rather to encourage further expansion of trade, and reduce the 
cost of production by keeping the works more fully employed :— 
A trade that is liable to be cut into by foreign combinations 
against it at any moment has not the heart to expand.” ‘‘The 
cost of an articl>,” says another witness, ‘‘ and the price at which 
it can be sold depend upon the volume of output, inasmuch as the 
expense of administrating non-productive capital, and the disposi- 
tion of output are practically constant over a large range of 
production.” An example is given of a manufacturer who fixes 
his cost charges on an estimated output of £100,000 a year. In 
the event of the increased production to £200,000 a year he will 
be able to sell this £200,000 worth of production at a very con- 
siderable decrease in price, and still stand in as favourable a posi- 
tion of profit as when selling half the output at a larger price. 
‘*] have not the slightest hesitation in saying,” remarks a maker 
of agricultural machinery, ‘‘ that witha home market safeguarded ” 
—he suggests a 10 per cent. duty and a 5 per cent. preferential 
duty—‘‘ harvesting machinery would be sold by British makers 
cheaper to farmers than at present. The ‘dead charges’ in 
working this branch of industry are not proportionate to the 
amount of sales. Asa matter of fact, my firm did an increase of 
business of upwards of £15,000 in 1903 over the business of 1902 
for a less cost. of ‘dead charges,’ and in 1906 an increase of 
£28,000 over the business of 1905 for approximately the same 
‘dead charges.’” The opinion of another representative firm is 
expressed in these words :—‘‘In our present business we could do 
more work—without materially increasing our administration 
charges—to the extent of 10 per cent., and possibly in some 
departments to the extent of 20 or even 50 per cent., but not 
generally. We should not require a bigger staff to get out a 
larger amount of work. If wages rose 10 per cent., and we were 
enabled to increase our production very largely, one thing would 
counterbalance the other. The object of a tariff would be to keep 
out unfair dumping competition, and allow us to compete for and 
execute many of the orders we now lose.’ 

‘‘Our firm,” says one witness in the electrical industry, ‘‘em- 
ploys some 2000 men, and that means a living for some 5000 
people ; with a reasonable protection we could easily double that.” 
‘If duties were put on,” says another witness, who names duties 
of between 5 and 10 per cent., ‘‘ we should have the advantage of 
getting the British work done in British workshops, and supporting 
our own people instead of supporting other folks who take no 
interest at allin our affairs, and bear no share of our burdens, 
local or Imperial. It would also mean better wages for the work- 
ple, which would more than compensate them for any slightly 
increased cost of living.” ‘‘ If we lost the trade of this country,” 
says another witness, ‘‘it is not a question of whether a man is 
paid 20s., 30s., or 40s. a week, but whether he will get paid at all. 
It is not a question of the value of the food that he will consume, 
but it is a question of whether he will have the money to pay for 
it. It is more a workman’s question than a manufacturer's,” 

On the other hand, some engineering firms express strong 
objections to duties upon machines and materials used in their 
industry. One firm says that of the machinery it uses probably 








one-half of £30,000 worth is of German, United States, Belgian, 





or French origin, and the cheaper price and greater adaptability 
of these machines has enabled them to make a better article—in 
this case motor cars, &c.—at the same money or the same article 
at less money. Another firm, makers of textile machinery, who 
speak of foreign competition in their own home trade as a negli- 
gible quantity, desire no duties or preference, the latter of which 
“would only act asa somnolent.” Their desire is to see mining 
royalties abolished. 
(B) STATE OF THE VARIOUS BRANCHES. 
(1) StrucTURAL ENGINEERING, INCLUDING CONSTRUCTION WORK, 
BRIDGE BUILDING, WATERWORKS, SEWAGE WORKS, REFUSE 
DESTRUCTORS, SANITARY WoRK, &C. 


There has been a largely extended use of girders, beams, joists, 
and pillars for constructional purposes, but it is only within recent 
years that British makers have taken up this branch of manufac- 
ture so as to compete seriously with German and Belgian importa- 
tions. In this branch of the industry the necessary conditions for 
foreign dumping prevail. Products can be turned out in large 
quantities, size and gauges can be to a great extent foreseen, and 
there is a relatively smaller sphere for specialities. One firm state 
that they have been ‘able to obtain manufactured steel work of all 
descriptions from Belgium, landed here and delivered to any site 
in the United Kingdom at from 20s. to 25s. a ton cheaper than 
similar steel work can be obtained in the United Kingdom. Another 
manufacturer says that rolled steel joists have been obtainable 
from abroad at from 20s. to 22s. less than joists made in England. 
Roof cables are said to have been delivered at Newcastle from 
Belgium at from 5s. to 15s. a ton below the English price. One 
firm state that for steel workshops for erection in South Wales 
they were the lowest British firm tendering at £5100, while a 
Diisseldorf firm took the order at £4450. Many other instances 
are given by manufacturers of the lower prices at which steel joists 
ety obtained from Belgium and Germany. A firm of bridge 
makers, while complaining of the competition of imported steel 
girders, roofs, &c., state that their home trade is protected in the 
main by engineers who specify materials of British manufacture. 
The decline in the imports in 1907 is largely attributed to home 
activity in the exporting countries. Thus, during the ‘‘boom ” 
the lessened severity of Belgian and German competition and the 
increased British demand for constructional steel stimulated the 
British industry; but in the depression now prevailing (October, 
1908) the evidence shows that ‘‘ American and continental makers 
have been taking orders and quoting prices which have seriously 
affected our markets in this country, and in competing against 
them we have had to accept altogether unremunerative prices to 
secure orders.” The tendency is said to be towards greater com- 
petition from foreign makers in all our markets both at home and 
abroad. 

(2) ELECTRICAL. 

This foreign competition has in the opinion of witnesses been 
considerably assisted by the action of British municipalities in 
placing contracts abroad. It is indeed stated that this action of 
British municipalities has ‘‘more than anything else been the 
making of the German electrical industry.” Some of these 
municipal contracts are, it is alleged, given to firms with English 
names in the belief that they are English firms, when they are 
really German firms or the agents for German manufacturers. 

When, on the other hand, British firms have sought business 
in Germany, they “‘ have been refused even the forms of tender 
unless they could guarantee that the goods would be manufactured 
in Germany.” Where there is no compulsion for foreign State 
Departments and public bodies to purchase their goods locally 
‘‘it is nearly always obligatory that a preference of from 10 tol5 
per cent. is given to local manufacturers ; and foreign firms, as a 
rule, cannot tender at all except through an agent residing in the 
country.” In Australia municipal bodies and harbour and tram- 
way authorities, working under franchises, are usually required 
to obtain special Government permission before purchasing goods 
from any other country. The New South Wales Government is 
said to have placed recent orders locally at prices from 10 to 15 
per cent. above those at which they could have been imported. — 

Emphasis is laid in the evidence upon the assistance which this 
placing of British contracts abroad gives to the foreign manu- 
facturer to cut out the British manufacturer in the British home 
market. ‘It has a double effect, for while it increases the skill 
and efficiency and financial stability of foreign industries, it 
weakens the British hold upon the British home trade. Again, in 
some cases where the foreigner has done this municipal work at a 
somewhat lower price than the British tenderers would have done, 
experience shows that on ‘ repeats’ and extensions the prices have 
been higher than British prices, and municipalities have had to 
accept these higher prices because of the difficulty involved in 
adapting British machinery to existing foreign plant. Then the 
encouragement of foreign industries by British municipalities has 
done much to spread the impression that German work and 
German plant is superior to British—a sentiment which is a good- 
will of great value to the foreigner, not alone in the British 
market, but also in Colonial markets. Another feature —and this 
I regard as being of extreme importance—is the financial side of 
the question. By giving their contracts abroad, British munici- 
palities strengthen the hands of, foreign financial institutions in 
their policy of reserving their own work for their own home 
industries. German electrical undertakings are financed by, and 
remain in the most intimate association with the German banks, 
and whenever German financiers finance undertakings abroad it is 
stipulated that the plant and machinery for these undertakings 
shall be produced in Germany. In the United Kingdom there is 
no such association between the financier and the industrial, and 
no such stipulation occurs. While, therefore, there is considerable 
financing of foreign undertakings by British capital, nothing like 
the corresponding benefit accrues to British industry.” 

Notwithstanding these drawbacks, however, the volume of 
business done in electrical engineering has materially increased, 
some conditions have been improved, our external trade is a 
steadily growing one, and, properly fostered would, it is believed, 
be equal to our home trade in a few years. But the trade has not 
increased in proportion to the increased demand, foreign importa- 
tions now representing a larger share of the totai consumption. 
It is maintained, however, that the firms who have held their own 
have been those who have found the capital and also the market 
in which to dispose of their commodities in quantities sufficiently 
large to be remunerative. Smaller works and smaller factories 
cannot compete, and are disappearing. ‘‘ When British enter- 
prise and British capital have been employed in establishing 
industries in protected countries the results have, in general, been 
successful ; whereas the experiments of foreign manufacturers in 
erecting subsidiery factories in Great Britain have, on the con- 
trary, demonstrated that the qualities which some critics attribute 
to them do not enable them to carry on business to better advan- 
tage than the native born, however brilliant may have been their 
achievement under the easier conditions abroad.” in certain 
electrical apparatus the quality of English work is exceedingly 
high, and the superiority in some respects of English machines 
will at times lead engineers to give home manufacturers a slight 
preference. Thus, apart from any question of design, English 
dynamo electrical machinery is reputed to be more work- 
manlike and better finished than imported machinery; the 
production per man also is said to be higher than on the Con- 
tinent, and about equal to that obtained in the best United 
States shops, and these results are obtained, although the British 
shop hours are appreciably shorter. It is generally agreed that 
the electrical industry of this country could employ a much larger 
number of workpeople. The labour is highly skilled, but it 
requires considerable time and organisation to assemble together 
sufficient numbers of reliable and skilled workpeople. 


(3) MARINE ENGINEERING AND SHIPBUILDING. 








The evidence shows the great stimulus given to the British engi- 
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neering and shipbuilding industry generally by the system of 
Admiralty contracts. In effect these constitute a rigid system 
of protection, since builders for the Admiralty are expressly pre- 
cluded from buying any materials except from British firms on the 
Admiralty list. As one experienced witness says: ‘Our 
Admiralty authorities really specify the firms from whom we 
have to buy materials for British warships; they give us a list of 
makers, and we may only go to a maker who is upon that list. If 
other manufacturers wish to qualify and apply to be put upon the 
list, the Admiralty make an examination of their works and add 
their names if they consider them eligible, and they generally do 
if the firms have any status at all. The battleship industry is 
really a protected industry as far as the British Admiralty is con- 
cerned. Nevertheless, we probatly could not build a battleship 
appreciably cheaper if we were permitted to get our materials in 
any part of the world, excepting as regards such an item as shaft- 
ing, for which we cannot obtain real competition amongst the 
British makers. On the whole cost of the ship, however, that is 
comparatively smal]. This system applies to everything we buy 
for the Admiralty. We get all the material for building a British 
battleship from British firms.” 

Opinions differ as to the advantage derived by individual firms 
from particular Admiralty and other Government contracts, but 
the general impression is that the engineering and shipbuilding 
industry as a whole must necessarily derive considerable advantage 
from this system of Admiralty protection by reason especially of 
the security it gives*to manufacturers for the employment of a 
detinite amount of skilled labour, plant, and machinery. 

Moreover, engineering and shipbuilding derive other consider- 
able advantages from Government subsidies and Government mail 
transport and other contracts given to various British shipping 
lines. During the past ten years the Government money which 
has passed into the hands of the British steamship companies in 
respect of these and similar services has amounted to nearly 
£2 millions per annum. 

(4) MECHANICAL ENGINEERING. 

In mechanical engineering the volume of business generally is 
said to have been fairly steady for some years. Some branches 
have become more remunerative, but net profits generally have 
fallen in relation to turnover. A firm of merchants state that 
there has been a large increase in the proportion of foreign to 
British-made goods in use in the United Kingdom. Twenty-five 
years ago they bought no goods from abroad ; now at least one- 
half of their purchases is made with foreign countries. The 
official returns throw very little light upon this branch of 
engineering. The only item in this branch which is given 
separately in both the import and export returns is locomotives ; 
the other items are lost in the general term ‘‘ Other Descriptions.” 
As regards locomotives the imports are negligible, being in 1907 of 
the value of £5000. The exports of locomotives have increased 
rapidly from £713,000 per annum in the five years—1875-9—to 
nearly £3} millions in 1907. The increase to South America accounts 
for more than three-quarters of the increase to foreign countries, 
the exports to the Argentine in 1907 being nearly £1,400,000. 
The most important British market abroad is India, which in 1907 
took more than £1} millions of British locomotives. There are 
said to be fewer locomotive builders in this country now than 
there were twenty to thirty years ago. Some firms have grown 
larger, but many are almost extinct. The capacity of British 
works for turning out locomotives is from 1000 to 1500 engines a 
year, according to the type. The tendency towards standardisa- 
tion is welcomed. Standards have been drawn up for India, and 
the hope is expressed in the evidence that this is the beginning 
of a larger system of standardisation throughout other countries. 
‘*It would be a great help to the British business within the 
Empire ; British firms could then supply parts at once, and would 
know exactly what to expect.” 

There are no British official figures in regard to stationary 
engines. The evidence indicates considerable and successful 
German and other competition in the British market. The 
German returns show an export of ‘‘steam engines—not loco- 
motives "—to the United Kingdom valued at £309,000 in 1904, 
and falling to £61,000 in 1907. 1t was a progressive trade up to 
1904. The United States returns show an export to the United 
Kingdom varying from £249,000 in 1900 to £49,000 in 1997. 

As regards British exports, there was from 1860 and until 
recently a large and increasing business in portable and other 
engines with Germany, but in recent years, in consequence of the 
imposition of high duties, we have been gradually driven out of 
the German market, and now the trade is spoken of as a com- 
paratively small one. Instances are given showing that whereas 
an appreciable trade was done with Austria-Hungary in the 
seventies it is now practically extinct. 

There has been a considerable development of foreign competi- 
tion in all branches of gas engines, many products being imported 
from the United States. There are no official figures. 

There is keen competition in hydraulic machinery in British 
Colonial markets such as Canada, Australia and South Africa, 
and it has increased. One witness attributes this increase 
largely to the dumping of materials such as pipes, bars, 
shafting pulleys and similar material, and also of fully 
manufactured articles such as pumps, air compressors, &c. 
British patterns have been freely copied by American manu- 
facturers, and imported into the Transvaal. In Egypt the demand 
bas greatly increased. ‘* Now that a native can go and spend his 
money without fear of the tax collector he is spending it much 
more freely, and there is a good deal of machinery going in. 
There is some German and Swiss competition in pumping ma- 
chinery. Foreign competition in Colonial markets has been much 
aided by low railway rates, such as those from the United States 
into Canada, or to South America, and preferential shipping 
freights, and also by the fact that many buyers and users in our 
Colonies and foreign countries are unable to discriminate between 
a well-constructed but probably ‘plain-looking’ article as com- 
pared with a gim-crack but showy foreign production.” 

Under preference some manufacturers report increased trade 
with Canada. Others say that the Canadian preference is ‘‘nullified 
by the very low and preferential railway rates and shipping 
freights which the United States manufacturers obtain on goods 
to the former country.” Benefit also arises in Australasia, but 
‘the amount that the Australians are able to expend on machinery 
of our description is limited, and similarly in New Zealand.” 

There is great complaint of the copying of English designs. 
‘*Our machinery and our catalogues,” says one witness, ‘‘ have 
been copied in an almost incredibly bare-faced way, principally by 
Americans.” ‘‘The Belgians copy largely,” says another firm, 
‘‘but probably the Germans are the largest copiers we have. 
They copy English designs indiscriminately without any regard 
for trade marks or anything.” 

Practically all the motor car manufacturers in this country 
have been kept busy by the enormously increasing demand for 
motor cers, and witnesses do not think anywhere near the 
maximum of this demand has been reached. The British output 
is now estimated to be of the annual value of £5 millions, while 
imports of complete cars, chassis, &c., are of the value of £4 
millions, In 1905 the output was about £3 millions. The capital in 
the Britishindustry isabout equal tothe turnover in each year. This 
measures the capital employed not onJy in new manufacturing 
firms, but represents also the extensions in existing engineering 
tirms, such as the Singer Manufacturing Company, Humber, 
Birmingham Small Arms, Daimler, Rover and Napier, all of whom 
are now actively engaged in the motor industry. There is prac- 
tically no importation of small parts in the sense of their being 
assembled in this country and put together by British labour to 
form new cars. 

It is estimated that 160,000 persons live by the manufacture of 
motor carsin the United Kingdom, and 260,000 by their distri- 
bution and maintenance, and the evidence indicates the great 
advantage of the extension of the industry in the promotion of 





employment. Every motor car in use, whether imported or 
manufactured in the country, says one witness, increases the 
amount of skilled and unskilled employment. At least 90 per 
cent. of the cost of a motor car is for labour pure and simple. 
Repairs and tires represent 25 per cent. per annum of its value, 
and 15 per cent. of its value goes into the fuel and oil industry. 
Another witness puts it this way :—‘‘The use of motor cars 
results in an amount of employment which in the course of two 
years is equal to the amount of employment involved in the 
manufacture of the car itself. There is, in addition, all the trade 
accessories, and in the trading department.” Witnesses also 
maintain that motors increase the profitableness of the employ- 
ment in which they are adopted, as a man driving a motor car can 
in his day’s work do much more than a man who is driving a 
horse. A witness gives an instance of a large miller who has 
adopted motor vehicles, with the result that he has since trebled 
his business simply because he is able to increase his range of 
action. Then, owing to the fact that he can do a big business in 
one place he is able to compete in price because his milling costs 
are kept down. 
(5) MacHINs TOOLs. 

Many manufacturers of machine tools responded tc the forms of 
inquiry sent out by the Commission. They complain generally of 
foreign competition. Smiths’ tools, engineers’ tools - lathes, dril- 
ling machines—enter directly into competition with those of British 
make. Themachine tools imported are generally of United States 
or German manufacture. In the opinion of witnesses the idea that 
they are superior to British tools is a mistaken one. In addition 
to competition from direct importation firms supplying evidence 
point out that they suffer considerably from the depression of other 
trades which are subject to unfair competition. For instance, a 
firm of manufacturers of rolling mills and engines, forgings, 
presses, &c., state that in their experience improvement in steel 
works has been very much held back owing to the continual fear 
of United States or German steel being dumped on the home mar- 
ket. The result is an indisposition to keep British plant up to date. 
A firm of merchants states that in their opinion the proportion of 
foreign-made goods to British-made goods in the machine tool 
trade has, if anything, diminished of late, chiefly because of the 
adoption by British machine tool makers of the more modern 
methods of manufacturing in vogue amongst their foreign com- 
petitors. 








CATALOGUES. 


O. N. Beck, Mansion House-chambers, 11, Queen Victoria-street, 
London, E.C:—Two leaflets have been sent to us by this firm. One 
has reference to the ‘‘ Bamag” belt shifter for coned pulleys, 
and the other deals with a belt mounter. Prices and full particu- 
lars are given. 

WELDLEss CHAINS, Limited, 62, Old Broad-street, E C.—This is 
alittle booklet having reference to weldless chains, and gives notes 
pertaining to the chains manufactured by this company, and 
general notes on the use of chains, and the desirability of using 
those which are of good quality. 

THE GENERAL ELEctTRIC Company, Limited, 71, Queen Victoria- 
street, London, E.C.— This company’s new 1909 illustrated cata- 
logue of electrical fixtures and glassware has reached us. It is an 
extensive and well-bound volume dealing with a large collection of 
electric light fittings and glassware. The catalogue is well indexed, 
and gives prices throughout. 

FIELDING AND PLatt, Limited, 118, Queen Victoria-street, E C. 
—Two catalogues have been received from this company. One 
deals with gas engines and gas producing plants and illustrates and 
describes the company’s latest types. The other has reference to 
‘* Fielding’s ” new type lampless oil engines. The consumption of 
oil is claimed to be only from ftive-eighths to seven-eighths of a pint 
per brake horse-power per hour. 

THE Breush ELECTRICAL ENGINEERING COMPANY, 106-112, 
Belvedere-road. London, 8.E.—The Brush Budget for the month 
of December, 1908, has been sent to us. It contains several 
interesting little articles, and the illustrations of tramway equip- 
ment, power stations equipped with Brush turbines and motor 
operated textile machinery serve to give the reader a good idea of 
the company’s recent productions. 

Joun HoLroyp AND Co., Limited, Milnrow, near Rochdale. 
List No. 2 from this company deals with screw milling machines 
for milling all kinds of threads and worms. The special features 
and advantages of these machines are clearly set forth. Illustra- 
tions are given of various types of these machines, and opposite 
each there is a concise description giving the leading dimensions 
and other particulars which buyers most require to know. 

THE MANGANESE BRONZE AND Brass ComPANny, Limited, 116, 
Fenchurch-street, E.C. — A well-bound catalogue has been 
received from this company. It contains notes on the selection of 
a bronze for steamship propellers. The catalogue also contains 
many illustrations of ships which are fitted with propellers made 
from the company’s manganese bronze. There are also testi- 
monials from various shipbuilders. In addition, there isa long list 
of the names of vessels which are fitted with these bronze pro- 
pellers. At the end of the catalogue there are illustrations show- 
ing the company’s main foundry, &c. Information pertaining to 
the tests on bronze for propellers, as laid down by the British 
Admiralty, is included. 

Francis Morton AND Co., 17, Victoria-street, Westminster, 
S.W.—This company’s general catalogue—No. 15—has reached us. 
It deals with all kinds of wrought iron fencing, and illustrations 
and prices are given of posts, terminals and stays, and the various 
other parts which are used for building up the many kinds of 
fences with which the catalogue deals. Gates of many descrip- 
tions are also dealt with, and a large number of designs are 
illustrated. Steel and wrought iron doors, water-cooled hot-blast 
valves, steel telegraph poles, steel poles for arc lamps, &c., steel 
sheds, and steel bridges are other of the company’s manufactures 
to which the catalogue has reference. 

STEWARTS AND LLoyps, Limited, Winchester House, Old Broad- 
street, E.C.—This is a pocket catalogue having reference to 
wrought iron and steel tubes, and various fittings for use with these 
tubes. Valvesand cocks, steam expansion bends, hydraulic tubes, 
ventilation columns, and flush pipes, boiler tubes, boiler tube tools, 
stocks and dies are among the numerous other things with which 
this catalogue deals. The catalogue is one which, although of 
pocket size, contains a vast amount of information about many 
little pipe fittings and so forth with which the mechanical engi- 
neer frequently has to deal. 

F. L. SmmprH AND Co., Palace-chambers, 9, Bridge-street, 
London, S.W.—A well got up pamphlet has been received from 
this company which deals with recent technical developments in the 
cement industry. The matter contained in this pamphlet is froma 
paper read before the annual meeting of the Association of German 
Portland Cement Manufacturers in February, 1908, in Berlin. 
The pamphlet contains many illustrations showing various depart- 
ments of the company’s works in Copenhagen, and there are others 
showing cement works in different parts of the world. The 
pamphlet is one which should prove of considerable interest to 
those associated with the cement industry and the machinery used 
in cement works, From the same firm we have also received a 
pamphlet dealing with grinding machinery. In this pamphlet 
illustrations are given of the company’s Kominor and tube mil] 
erecting shop at the works in Copenhagen ; also of the machine 
shop, &c. The subject of grinding hard materials is dealt with, 
and following this the company’s Kominor for preliminary grinding 
is fully described, and its various applications in the cement and 
mining industries are considered. The tube mill for final grinding, 
as manufactured by the company, is dealt with in a similar manner, 
and at the end of the pamphlet there are many testimonials, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Ironworkers’ Wages. 
THERE is little change on the week in the iron trade. 
The chief event is the issue of the Wages Board return dea'ing 
with output and selling prices for the closing two months of the 
year. This document declares the net average selling price tv 
have been £6 6s, 5‘63d. compared with £6 6s. 11d., the net average 
of September and October. The details are as follows : 





Average 
Description. Tons, net price, 

£s da 

Bars eas - 20,638 6 6 589 
Angles and tees 936 .. .. 6160.56 
Platesand sheets... .. ..  .. Be. as « ¥ OOH 
Hoops, strips and miscellaneous 8057 .. .. 6 2257 
30,903 6 6 £63 


The following table shows the figures for September and October 
for purposes of comparison :— 


Average 
Description. Tons. net price, 

Ea 4d. 
eee 24,0£6 6 611.6 
Angles and tees p 939 616 3.27 
Platesand sheets .._.. .... .. _1,635 7 611.81 
Hoops, strips, and miscellaneous 10,688 6 211.20 
37,359 6 611.12 


It had been thought likely that the return would show a much 
larger fall in prices, sufficient, indeed, to warrant a reduction in 
wages. But fence ironmasters will not now get the expected 
relief—wages remaining unaltered at 8s. 6d. for puddling, and 
mill and forge wages in proportion—satisfaction is expressed that 
selling prices are shown to have been maintained better than had 
in many circles been feared. It would, too, have been a very 
anomalous state of things if ironworkers’ wages in Staffordshire 
and Lancashire, and South Yorkshire and South Wales, had been 
reduced at a moment when in the competing district of the North 
of England wages have just been saeneet by reason of th: 
accountants’ declared average. 


Manufactured Iron Trade. 


The state of trade is unaltered on last week. Buying sti 
shows an absence of any tangible revival, and increased orders are 
needed. Prices rule at:—Marked bars, £8; Earl of Dudley's 
brand, £8 12s, 6d.; second grade, £7; unmarked bars, £6 to 
£6 5s.; North Staffordshire bars, £6 10s. ; sheets, singles, £7 2s. 6d 
to £7 5s.; doubles, £7 5s. to £7 7s. 6d.; trebles, £7 17s. 6d. to £s 
galvanised corrugated sheets, f.o.b. Liverpool, £12 10s.; hoop iron 
£6 17s. 6d.; gas strip, £6 5s, to £6 7s, 6d.; slit nail-rod, £7 ; rivet 
iron, £6 15s. te £7. 


The Steel Trade. 

The steel trade is improving, but the improvement is 
slow, and leaves much yet to be desired before business can be 
regarded as in a satisfactory condition. Values are :—Bessemer 
sheet bars, £4 12s, 6d.; Siemens sheet bars, £4 1Js.; angles, 
£5 15s. to £5 17s. 6d.; girder plates, £6 to £6 2s. 6d.; boiler 
plates, £7; joists, £5 10s, to £6 5s,; mild bars, £6 7s. 6d. to 
£6 17s. 6d. 


Railway Rolling Stock. 


The outlook for the railway rolling stock trade in the 
Birmingham centre is generally considered to be brightening. It 
is pointed out by some of the leading firms that there must be a 
considerable extent of work waiting to be given out, since locomo- 
tives are just now being built in fair numbers by several railways, 
and experience has shown that orders for rolling stock generally 
follow. Competition for contracts offered is declared to have been 
never more severe than at present amongst the home and conti- 
nental firms, prices being cut to the lowest limit to keep the shops 
going. : 


Kynochs’ New Natal Factory. 


Satisfactory accounts continue to reach Birmingham of the 
progress of Messrs. Kynoch’s new ammunition factory in Natal, 
situate seventeen miles from Durban. Mr. Arthur Chamberlain 
promised the Natal Government a year ago to have the factory 
producing by the beginning of this year, and the forecast has been 
fulfilled, nearly 700 operatives, ot whom 300 are from the firm’s 
factory at Arklow, in Ireland, being now engaged on an area 
extending over 1400 acres making blasting compounds for the 
Johannesburg gold mines and elsewhere. A large tonnage of 
complex and massive plant was, it is stated, imported from Europe 
for the factory equipment, and so convinced are Messrs. Kynochs 
of the excellence of the prospects that it is already understood that 
they intend to double their machinery in March. Contracts have 
already been booked equivalent to 45 per cent. of the total 
requirements of the Rand mining houses. The extreme difficulty 
of the manufacture of high explosives in a sub-tropical climate has 
been overcome by the employment of refrigerating plant and the 
laying down of many miles of lead pipes specially jointed up by 
skilled labour, 


Machinery in the Chain Trade, 

Machinery, mostly of Swiss make, is being introduced 
into the block chain and small coil chain trades of the Worcester- 
shire district to take the place of hand labour. The machine- 
made chain is of steel, and at present only the smaller sizes are 
being manufactured. There seems to be some doubt, however, 
about the uniformity of quality of the machine-made product, and 
some of the largest manufacturers have not yet laid any machines 
down, and are even said to be discouraging them. The exceedingly 
low wages that are now being paid in the trade—some of the men 
working for less than 12s. a week—makes it difficult for the 
machines to show any very great economy in output, and there 
seems little probability of machinery proving any serious competi- 
tor to hand labour in the larger and best kinds of chain. 


Female Labour in Chain Trade. 

The United States Consul at Birmingham has made some 
interesting investigations into the wages earned by the women 
light-chain makers of the Cradley and Cradley Heath districts in 
Worcestershire. The women and girls make the chain at their 
homes, buying the iron rodsas the raw material, and having 
attached to their houses their own little forge, with its bellows, 
and their own tools, Coil chain of ,’;in. to lin. is the size chiefly 
made, and the chain is made wholly with a hammer, without a 
finishing tool, 7.e., without a dolly or an oliver. The links may 
vary in shape, the weld is apt to be imperfect, and they are not 
tested. The chain is sold to the small merchants or “‘ foggers,” 
and it is said that in many cases the earnings are not more than 
6s. per week, and seldom or ever go higher than 12s. or 14s. per 
week, while the hours worked are often from nine to eleven per 
day. The earnings mostly depend upon the demand for the 
chains, which at present is not great, and the earnings represent 
the price women receive for the completed chain from the 
“* foggers” or middlemen, less 8 lb. loss to each cwt. of iron rods 
in the process of manufacture, and cost of fuel. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Continued Depression in Pig Iron. 

THE gloomy feeling in pig iron continues, and business on 
the Manchester Iron Exchange on Tuesday for prompt delivery 
was dull and almost lifeless. There are only minimum quanti- 
ties going into the order books, slackness in the engineering trade 
causing a decrease in the demand for castings. It is only in the 
textile machinery manufacture that the demand continues at any- 
thing like an average. In this department a fair number of orders 
are being booked, but in almost every case prices were in buyers’ 
favour, except, perhaps, for Derbyshire iron, which is good value 
under present conditions. Lincolnshire was being offered at under 
official rates, but there is comparatively little of this class coming 
into the district. In Scotch No. 3 foundry iron the feeling of 
quietude was very pronounced, and it required only a firm order to 
obtain almost any class at 3d. to 6d. per ton under last week. 
Middlesbrough had a sagging tendency, although holders did not 
appear to regard the position with much alarm owing to increased 
shipments from the East Coast. Hematite remains exceedingly 
dull, with little business passing. Forge iron was a shade weaker. 
A fact worthy of note, however, is that for far forward delivery 
makers are chary at offering in quantity. 





Finished Iron. 
There is only a very ordinary business reported. 


Steel. 
There is a steady feeling in most departments, but with 
little or no change to note in quotations. 


Copper, &c. 

On Monday sheets were reduced £2 per ton, and tubes, 
both copper and brass, fell the day following a farthing per lb. 
A fair number of inquiries were reported, and under the stimulus 
of these lower prices buyers were giving out orders in what was 
~aid to be a most satisfactory manner. Sheet lead rather weaker. 
Tin: English ingots a shade easier. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 53s.; Stafford- 
shire, 52s.; Derbyshire, 52s. 6d. to 53s.; Middlesbrough open 
brands, 57s. 7d. Scotch: Gartsherrie, 58s, 6d.; Glengarnock, 
58s. 6d.; Eglinton, 57s.; Dalmellington, 57s. 6d., delivered Man- 
chester. est Coast hematite, 58s.; East Coast ditto, 56s. to 
56s. 6d., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
56s. 6d.; Glengarnock, 56s. 6d.; Eglinton, 65s.; Dalmellington, 
fis. 6d. Delivered Preston : Gartsherrie, 57s. 6d.; Glengarnock, 
57s. 6d.; Eglinton, 56s.; Dalmellington, 56s. 6d. Finished iron: 
Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: 
Bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s, 6d.; English billets, £4 15s. to £5; foreign, £4 5s. to 
£4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£72; tough ingot, £62 103.; best selected, £62 10s. per ton; 
copper tubes, 9d.; brass tubes, 74d.; condenser, 8}d.; rolled 
brass, 6}d.; brass wire, 6}d.; brass turning rods, 6}d.; yellow 
metal, 64d. per lb. Sheet lead, £16 per ton; English tin ingots, 
£125 10s. to £126 per ton. 


The Lancashire Coal Trade. 

With regard to business being done, it may be remarked 
that house coal is in good demand, and nuts and cobbles are very 
scarce. Owing to the increased activity in the cotton trade, slack 
continues to move well into consumption, but shipping and manu- 
facturing coal is quiet except where deliveries are being made on 
contract, (Quotations remain unchanged. 


3ARROW-IN-FURNESS, Thursday. 
Hematites. 

Nothing has occurred during the week to disturb the 
quiet condition which has been ruling for some time past in the 
hematite iron trade, The market has not yet recovered from the 
slump which occurred in the early part of December, and 
nothing in the immediate future can be taken to foreshadow a 
change for the better. Yet the feeling among buyers and sellers 
is more buoyant, and the belief is almost general that the spring 
months will bring with them a gradual revival in the market. 
This opinion is based more on the fact that the conditions in trade 
generally are improving, and that a better demand for iron will 
sure to follow, but the actual business being done at the moment is 
small, and not quite equal to the clearance of the iron smelted at 
the furnaces, itor, however, are picking up a number of small 
contracts from their old customers who in times of good trade 
require larger deliveries of metal. The steadiness in prices is in 
itself an indication of the general quietness of the market, for 
when any volume of business is passing prices show frequent 
fluctuations. Mixed Bessemer melee are at 58s, 6d. net f.o.b., 
and warrant iron sellers quote 57s. 3d. net cash. Thereis not much 
being done in the various special classes of iron produced in this 
district, Scrap is not in good demand, and there is a fair amount 
of it for disposal in the district. The iron ore trade shows no 
life, and the amount raised at native mines is comparatively small, 
although a fair business is being done in the higher grade of ores. 
Ordinary sorts are at 9s. 9d. per ton net at mines, and best sorts 
are several shillings per ton higher. 


Steel. 

There are prospects that the steel works of the Barrow 
Company which have been standing since the 11th of April last 
year will soon be in operation, when the new gas and electric 
plant will be put on its trial. It is claimed for it that it will 
introduce some marked economies in fuel consumption. But in 
the meantime the trade is bad, and the demand for all classes of 
material is very quiet. The works in West Cumberland are 
moderately well employed on rails, and occasional orders for steel 
a are coming to hand, but in shipbuilding material nothing 
is doing. 


Shipbuilding and Engineering. 

Persistent rumours are afloat with reference to the pro- 
spective order for new warships for the Spanish Government, which 
are to be placed with the Vickers, Armstrong, and Brown’s com- 
bination. Although the actual contract has not been signed, it is 
understood the Vickers’ firm will undertake the construction cf 
three battleships of 15,000 tons each at the port of Ferroll in Spain, 
and that Thornycroft’s pattern torpedo boat destroyers and gun- 
boats will also. be built there, together with the propelling 
machinery of these vessels, but the guns, armour, and gun mount- 
ings will be made in this country. 


Shipping and Coal. 

The shipping trade is very quiet, and shrinkages are 
reported every week on the exports of iron and steel, as compared 
with the corresponding week of last year. Coal and coke are in 
limited consumption, and prices are comparatively low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal for Shipment. 


Harp coal for shipment continues to be in light request. 
‘Spot lots” are still being called for ; otherwise prices keep fairly 





steady. The requirements for manufacturing F aa pase being also 
considerably Jess than during the corresponding period of last 
year, the pits are not working anything like so fully now as they 
were then. The ‘‘spot lots” for shipment are about the same for 
immediate delivery, viz., 8s. per ton, the general shipment rate 
ruling at 8s. 6d. per ton. From Hull for the week ending 26th 
January the weight exported was 34,204 tons, as compared with 
37,466 tons for the similar period of 1908. The principal markets 
supplied from Hull were Rouen and Copenhagen, with 6550 and 
3569 tons respectively. From Grimsby for the week ending 
January 29th the weight exported was 12,967 tons, compared with 
22,736 tons for the corresponding period of 1908, Rotterdam, 
with 2345 tons, comes first, and Ystad is next with 2229 tons. 


Railway Coal Contracts. 

The Great Central Railway Company has renewed its 
contracts for supplies of locomotive coal at 8s. 6d. per ton. The 
company at first stood out for 6d. per ton less, and, since its last 
annual contracts expired, has been purchasing to meet current 
requirements, but it has now come into line with the other railway 
companies which draw largely from South Yorkshire collieries, and 
have already arranged at 8s. 6d. per ton. Even at that figure 
coalowners, more especially in the case of the older pits, do not 
regard the price obtained with any great favour, having regard to 
the present level of wages. With the reopening of the Baltic 
shipping season an effort is certain to be made towards obtaining 
higher values. 


House, Small Coal, and Coke. 

Though the harder weather has again given way, a very 
fair business continues to be done in domestic fuel, and values 
have been well maintained. But there are no signs of any upward 
tendency. Best Barnsley is still quoted at 11s. 6d. to 12s. 6d. per 
ton, secondary sorts ranging from 10s. to 11s. per ton. Slacks, of 
the best quality, are moving freely, Lancashire receiving pretty 
fairly at from 4s. 6d. to 5s, 6d. per ton. Coke is still firm, and 
values are fully sustained, best washed coke making from 
10s. 9d. to 11s, 3d. per ton; unwashed, 10s, 6d. to 10s. 9d. per ton. 


The Iron Market. 

We do not find any appreciable change in the pig iron 
market, and quotations remain as previously given. West Coast 
hematites, 67s. 6d. to 68s. per ton ; East Coast, 63s. 6d. to 64s. 6d. 
per ton, less 24 per cent. in both cases, delivered at Sheffield and 

totherham. ‘The Lincolnshire Ironmasters’ Association met last 
Friday, as usual, but they made no change in the official 
quotations, which remain as follows: — No. 3 foundry, 49s. 
per ton; No. 4 foundry, 48s. per ton; No. 4 forge, 47s. 
ver ton; No. 5 forge, mottled and white, 47s. per ton ; 
pasic, 48s. per ton. The premium of 2s. per ton on official 
quotations is still insisted upon. The present official quotations 
have now ruled since the 31st of July last year ; in September the 
premium of 2s. per ton on each number came into operation, and 
as remained in force ever since. The Lincolnshire ironmasters 
are fairly well sold forward, and are not pressing sales. Inquiries 
for the moment are reported as rather sluggish. Derbyshire 
irons: No. 3 foundry, 51s. per ton; No. 4 forge, 50s. per ton. 
Business continues fairly good, and prices are firmer, with no 
special pressure. From Derby and district it is reported that the 
outlook in the iron trade is gradually assuming a more promis- 
ing aspect, particularly in connection with the heavy depart- 
ments, though as yet the new bookings are being sparsely 
placed. ‘The various brands of Derbyshire pig iron, it is added, 
are being booked in greater bulk, and the tonnage going to stock 
at the blast furnaces is not so heavy. A little improvement is 
also perceptible in foundry specialities and castings for the 
engineering trades. 


Bar Iron and Sheets. 

Quotations as last given :—Bar iron, £6 10s. per ton; 
sheets, £8 to £8 10s. per ton. A moderate amount of work is 
being given in the finished iron departments, but the orders, 
though fairly satisfactory in quantity, are stated to be small in 
volume. 


The Heavy Industries, &c. 

Though the hopeful feeling referred to in previous reports is 
maintained, we do not find much actual change to greater activity 
in thegeneral rangeof the beavy departments. Additional workmen, 
it is pleasant to know, continue to be taken on in several directions, 
but there is still a regrettable lack of employment in too many 
branches. This is the period of the year when local firms expect 
to benefit from renewals of stores in certain Government depart- 
ments. Some work of this description is stated to have been 
received, and more is expected soon. In marine and railway 
material the situation remains unchanged. In the lighter steel 
trades we do not find much change for the better, though, as we 
noted last week, the somewhat better demand for the higher 
qualities of steel indicates some movement in certain engineering 
specialities. It is in the commoner qualities that business is 
stated to be least lively. 


Mining Developments. 

The Staveley Coal Company is about to begin an 
important extension at Edlington, some little distance from the 
shafts sunk at Brodsworth. Arrangements have been made for 
the acquisition of a coalfield covering a wide area. The estimated 
daily output is expected to be between 4000 and 5000 tons, and 
when the colliery is in full operation employment will be found for 
upwards of 2000 workmen. 


Sheffield Chamber of Commerce. 

The fifty-second report of the Sheffield Chamber of 
Commerce, to be presented to the annual meeting on the 12th 
inst., has just been issued. Dealing with the state of trade, the 
report points out that the year has been a very bad one indeed for 
Sheffield trade. The great works in the East End have been 
obliged to discharge a large number of men, and in November a 
distress fund was opened by the Lord Mayor. There has been very 
little armour-plate work, while the stagnation in the shipbuilding 
and s’ackness of the engineering trade in all parts of the world 
restricted very seriously the demand for forgings, castings, tool 
steel, files, and various kinds of tools. The year has been a most 
unsatisfactory one for the cutlery, silver, and electro-plate manu- 
facturers, and the building trade has been almost at a standstill. 
As regards the future, the report continues, there seem to be 
grounds for expecting that trade will become better, because the 
financial state of affairs in the United States has considerably 
improved, and when business is good in America it is usually good 
in Sheffield, and it is thought that the improvement of the politi- 
cal state of affairs in China will have the result of opening up a 
new market for British manufactures, and the new position of 
affairs in Turkey ought also to have a beneficent effect. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

BusINEss is very slow this week, and traders have for 
some days been inclined to he rather pessimistic, as the improve- 
ment which has been generally predicted is so long in making its 
appearance. They hesitate to buy for forward delivery. This, 
however, is the worst period of the year, and it is probable that 
not till near the middle or end of March will there be any appre- 
ciable revival. The market has been weakened by the ‘slack ship- 





ments and the continued heavy increase in the stock of Cleveland 
pig iron in Connal’s stores, as well as by the belief that makers’ 
stocks are also accumulating. Cleveland warrants have been down 
as low as 48s, 24d. cash buyers, which was the lowest figure this 

ear, but a recovery has to be reported, for on Wednesday the 
awa were offering 48s. 6d. cash. Producers, who on Tuesday 
were accepting 48s. 6d. for early f.o.b. delivery, on Wednesday 
were able to get 48s. 7}d., but altogether prices are unsettled, and 
neither producers nor consumers are inclined to commit themselves 
to forward deliveries. Nevertheless, there have been sales for 
execution in the second quarter of the year at 49s. No. 1 Cleve- 
land pig is somewhat scarce, and, whereas for a long time it has 
been obtainable at 2s. 3d. above No. 3, consumers have now to pay 
a premium of 2s. 6d. No. 4 foundry is at 47s, 74d. and No. 4 
forge at 46s. 64d. for early delivery. 


Hematite Pig Iron. 

Though there is some improvement in the demand for 
steel it cannot be reported that the business in East Coast hema- 
tite pig iron has become any better, and it is a long time since so 
few sales had to be reported. The market is weak, and stocks in 
makers’ hands are understood to be increasing. It is also calcu- 
lated that hematite pig iron cannotbe made ata profit atthe present 
selling prices, and if there is not some revival soon it will ome 
necessary to blow out some more of the furnaces. Mixed numbers 
East Coast hematite pig iron could at any time this week be 
bought from some of the producers for early delivery at 55s. 6d. 
per ton, but the leading makers still hold out for 54s. This last 
has been paid for delivery over the second quarter of the year. 
No. 4 is being sold at 55s. for prompt delivery, but there is not 
much forthcoming. The Consett Iron Company has blown in a 
new blast furnace, and now has eight at its works, of which five 
are in operation. 


Ore and Coke. ‘ 

The sellers of Rubio ore have advanced the quotations 
substantially. Last week 16s. per ton would be accepted for 
early c.i.f. deliveries Middlesbrough, but this week 16s. 3d. is the 
lowest figure asked, but the general run of quotations is 16s. 6d. 
to 16s. 9d. The fact is that the ironmasters’ contracts are running 
out rapidly, and they have held off from renewing them in the 
hope of buying at reduced rates. The time is near when more 
ore must be bought, and so the Spanish mineowners have put 
up the prices against them, and it would seem as if they were the 
masters of the situation. With such a price as l6s. 9d. it will be 
difficult to cover cost of production if only 55s. 6d. is realised for 
mixed numbers. A month ago 15s. 9d. would be taken for Rubio 
ore, and the 1s. advance means 2s. extra on the cost of the pig 
iron, and this though freights have been reduced. The continu- 
ance of the high prices for ore will doubtless mean the blowing 
out or damping down of some more furnaces. While ore has 
become dearer, coke has fallen in price, and sellers who were 
recently realising 16s. per ton for furnace coke delivered equal 
to Middlesbrough very readily now accept 15s. 3d. per ton, and some 
sales are reported at 15s. The supply is in excess of the 
requirements, and the stocks on the benches at the ovens are 
much in excess of those which manufacturers care to hold. ‘Too 
much is undoubtedly being produced, 


Pig Iron Stock. 

At the end of January, Messrs. Connal and Co. reported 
that their stock of Cleveland pig iron was 156,407 tons, anincrease 
for the month of 20,093 tons. This was a smaller increase than 
the 30,290 tons reported for December. The quantity of No. 3 
stored with Connal’s was 154,705 tons—increase for month 20,376 
tons ; of iron deliverable as standard, 1000 tons—unchanged ; and 
of iron not deliverable as standard, 702 tons—decrease 283 tons. 


Exports of Pig Iron. 

The January shipments of pig iron from the Cleveland 
district were very unsatisfactory, the worst that have been reported 
in any month since February, 1905, with the exception of those of 
December, 1908, when the deliveries were 1193 tons, or 1} per cent. 
less. The best shipments in any month were 177,627 tons in April, 
1907 ; those of last month only reached 75,434 tons. Compared 
with January last year the decrease was 25,825 tons, or 36 percent., 
and with January, 1907, it was 64,714 tons, or 464 percent. The 
average January shipment of the last ten years has been about 
83,600 tons, and last month’s figure was, therefore, short of the 
average by 10 percent. The deliveries to the Continent of Europe 
were very poor, particularly to Germany, which only received 
2438 tons of pig iron from the Tees, against 16,377 tonsin Janu- 
ary last year, and 16,592 tons in January, 1907. In good times as 
much as 62,000 tons have been forwarded from Cleveland to 
Germany ina month. To Italy the deliveries have fallen off, only 
6210 tons being sent, against 13,389 tons in January last’year, but 
to China and Japan there was a large increase, from 4671 tons in 
January last year to 10,330 tons in the first month of this year, and 
there are prospects of China becoming a rapidly improving market 
for British iron and steel. With France there has been a larger 
trade, but Scotch requirements have been reduced, being only 
23,791 tons last month, against 34,565 tons in January, 1908. 


Manufactured Iron and Steel. 

The total quantity of manufactured iron and steel shipped 
from the 'I’ees last month was 52,746 tons, against 46,345 tons in 
January last year, of which four-fifths was steel. To India and 
Ceylon 17,033 tons were despatched, to South America 12,843 
tons, to Australia 5364 tons, and to Japan 2309 tons. Some slight 
improvement in demand may be reported in several branches, 
more particularly in rails, plates, and sheets, but no advances in 
prices can be noted; indeed, the quotations are altogether 
stationary, as they have been for weeks. Heavy steel rails are at 
£5 5s.; cast iron railway chairs are at £3 10s., and steel railway 
sleepers at £6 10s. per ton, all net f.o.b. The improvement is 
more noticeable in rails than in chairs and sleepers. Steel ship 
plates are at £6, iron ship plates at £6 7s. 6d., steel ship angles at 
£5 12s. 6d., iron ship angles at £7, steel bars at £6 5s., iron bars 
at £7, best iron bars at £7 7s. 6d., best best iron bars at £7 lis., 
steel hoops at £6 10s., and steel strip at £6 7s. 6d., all less 24 per 
cent. f.o.t. Galvanised and corrugated iron or steel sheets are in 
better request, especially on export account, and the price is main- 
tained at £12 10s., less 4 per cent. f.o.t. 


Shipbuilding. 

Very few orders are forthcoming for new steamers, and 
those which are secured are for boats of special type ; scarcely any 
one sees his way to order the ordinary tramp steamers, though the 
prices of shipowners are temptingly low. This is not surprising 
when freights are so very poor that a large proportion of the 
steamers are running at a loss to their owners. The number of 
vessels laid up in the Tyne is no less than 110, with a total carry- 
ing capacity of 180,000 tons, and the river is as full as it can be 
with the present buoying accommodation. The number would 
probably be larger if the managing owners were remunerated 
according to the profits instead of getting a percentage on the 
gross takings. Smith’s graving docks at Southbank, near Middles- 
brough, have been completed this week, and the first vessel is 
expected to go in for repairs within the next two or three days. 
The firm will next year remove its shipbuilding yard from 
Shields to Southbank, and will there undertake the construction 
chiefly of steam trawlers. On the site of the shipyard at South 
Shields another graving dock will be constructed. 


Coal and Coke. 

This is the dullest period of the year for the coal trade 
as exports are very much reduced, for deliveries cannot very well 
be made to a large proportion of the continental consumers. 
Business is not as good even as it was in January, and it is 
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affirmed that the present prices afford little or no profit at many 
of the collieries. There is a probability, therefore, of some of 
them being laid off. They run irregularly as it is, and that is 
not conducive to economical working. Doubtless March or 
April will bring a better state of affairs, as large quantities have 
already been sold for shipment to the Baltic between April and 
the end of the year. The supply at present, however, is in excess 
of the requirements, but these would be larger if the storms and 
fogs did notinterfere with the arrival and departure of steamers. 
Best steam coals are quoted at 10s.; steam smalls, 3s. 6d.; best 
gas, 10s.; seconds gas, 9s.; bunker coals, 8s. 9d. to 9s.; and coking 
coal, 8s, 6d. to 9s, 3d. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

THE prospects of trade generally are still uncertain, 
although several points have emerged that are calculated to 
strengthen the spirit of hopefulness. Shipbuilding results in the 
past month were not unsatisfactory, and the new orders placed in 
the last week or two will maintain, if they do not really improve, 
the position. A considerable amount of work may possibly come 
to Glasgow in connection with proposed additions to foreign 
fleets, but those concerned have issued a warning that there may 
be a liability to exaggerate the importance of that business. It 
is not unlikely that for some time our export trade in hardware 
goods may be of a somewhat miscellaneous character. 


The Railway Demurrage Question. 

The principal Scottish railway companies, the North 
British, Caledonian, and Glasgow and South-Western, brought 
into force this week their new regulations for charging demurrage 
on wagons that are detained too long loading and unloading. 
Traders generally, large and small, but especially the former, have 
met the new arrangements with the greatest dissatisfaction, not to 
say hostility. It may be doubted whether the railway com- 
panies themselves believe that they can enforce the regulations 
without modification. The charges are really regarded as 
punitive. No doubt some change was required to facilitate 
traffic, and prevent the wagons being retained, as they 
frequently were, merely as a means of storage for materials 
not immediately required. But at some points on their 
systems the railways have this week had an experience with 
thousands of empty wagons which has been scarcely less annoying 
and obstructive to traffic. In not a few cases the coalmasters have 
declined altogether to use the railway wagons, some of them 
having considerable plant of their own, while they are making 
arrangements to hire or purchase additional wagons to meet the 
necessities of their traffic. Several collieries have been partially 
closed, wagons being only filled when it is certain that home users 
or shippers are prepared to discharge them without incurring the 
railway demurrage rates. These latter, in cases of delay in 
shipping coals, would, it is believed, not infrequently amount to 
the difference between a profit and a loss on a coal cargo to the 
shippers. The railway companies themselves are incurring heavy 
additional outlay by the employment all over their systems of men 
to check the time of use of the wagons both at the points of 
departure and destination, so that it may be doubted if the com- 
panies will make any profit out of the new system, even if it is 
adhered to in its entirety. 


The Pig Iron Trade. 

The pig iron warrant market has been depressed, with a 
small business, spot iron especially being in poor demand. Cleve- 
land warrants have been done at 48s. 7d. for delivery in fourteen 
days, 48s. 8d. to 48s. 5d. one month, 49s. ]}d. two months, and 
49s. 1d. to 48s, 1ld. three months. There has been nothing doing 
in hematite warrants. Scotch hematite has been in comparatively 
poor request, and is quoted 57s. 6d. for delivery at the West of 
Scotland steel works. There are 78 furnaces in blast in Scotland, 
compared with 74 at this time last year, and of the total 38 are 
producing ordinary and 40 hematite iron. The Glengarnock Iron 
and Steel Company is lighting up the six basic furnaces that have 
been out of blast since December, 1907, and they will soon be in- 
cluded in the number in operation. Under the reduced prices 
obtained at the works for pig iron during November and Decem- 
ber last, the Conciliation Board sliding scale gives a reduction of 
24 per cent. in the wages of blast furnacemen during the next 
two months. The current demand for Scotch makers’ pig iron has 
been quiet, and prices are in a few instances 6d. per ton lower. 
Govan and Monkland, Nos. 1, are quoted at Glasgow 55s. 6d.; 
Nos. 3, 53s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, 
No. 1, 60s.; No. 3, 54s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 
54s, 6d.; Calder, No. 1, 61s.; No. 3, 56s.; Summerlee, No. 1, 
61s. 6d.; No. 3, 56s.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, 
No. 1, 90s.; No. 3, 59s. 6d.; Glengarnock, at Ardrossan, No. 1, 
62s.; No. 3, 57s. ; Eglinton, at Ardrossan or Troon, No. 1, 55s. 6d.; 
No. 3, 53s.; Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 
53s. 6d.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d. ; 
Carron, at Grangemouth, No. 1, 63s.; No. 3, 57s. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were 6077 tons, compared with 4034 in the corresponding 
week of 1908. There was despatched to the United States 425 
tons, South America 120, India 181, Australia 95, Italy 290, 
Germany 10, Holland 10, Belgium 300, China and Japan 560, other 
countries 555, the coastwise shipments being 3531 tons, against 
2075 in the same week of last year. The arrivals at Grangemouth 
of pig iron from Cleveland and district were 9214 tons, being 3178 
tons more than in the corresponding week of last year. 


Finished Iron and Steel. 

The steel trade has shown hardly any improvement, the 
works only being partially employed. It is stated, however, that 
ere long there will be shipbuilding specifications available for a 
considerable amount of material. Inquiries from abroad, received 
in the course of the last few days, would seem to indicate that 
there also may soon be available a considerable amount of export 
orders. In the finished iron trade employment isirregular and not 
very evenly distributed. The report of the auditor to the Concilia- 
tion Board is of such a nature regarding the prices obtained for 
finished material in November and December that there will be 
no change in workmen’s wages during the next two months. The 
demurrage question has improved the position of the wagon build- 
ing industry, in which a large amount of iron and steel is 
required. 


The Coal Trade. 

Business in the coal trade has been irregular, owing to 
the introduction of railway demurrage rates, which has resulted 
in at least a temporary disarrangement of the traffic. The larger 
coal companies are refusing railway wagons wherever possible, 
employing their own plant, and some of them have given out 
orders for the supply of a large number of new wagons. Where- 
ever it has been practicable, the railway companies’ wagons have 
been hastily emptied. Asa consequence of this, the coal ship- 
ments in the "gow week were 18,218 tons larger than in the preced- 
ing week, and exceeded those of the corresponding week of last 
year by 63,919 tons. The irregular supply this week has caused 
some idle time at the collieries, and also interfered with the load- 
ing of vessels and the delivery of supplies to home consumers, 
Prices of all kinds of coal are quoted without material alteration. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

AT the close of last week considerable alarm prevailed in 
some quarters concerning the retention of peaceful relations 
between coalowners and their men, and alarmists presaged a huge 
strike. The whole affair hinged on the Cymmer coal difticulty, to 
which reference was made last week, and the fear, as hinted at by 
**Mabon,” that the Coalowners’ Association would finance the work- 
ing of abnormal places in coal pits, in other words weak collieries, 
which would tell against colliers generally. The alarming feature 
of this is subsiding. It is now apparent that confidence can be 
placed in the good common sense of the colliers, who are as 
anxious as coalowners not to upset the orderly condition of 
trade. The Miners’ Federation met on Saturday, when it 
was decided to postpone the discussion until the next 
month, and there is little doubt some temporary arrange- 
ment, at all events, will bridge over the trouble until the 
closing of the year, when the Conciliation Agreement now in 
sound working condition will end. This week there is more 
vitality in the trade, and, as stocks are large, prices have been 
saved from drooping, and were fairly maintained. Had trade not 
been sound, falling prices must have taken place, especially as the 
incoming of tonnage has not been large. The week began on Mon- 
day with the despatch of 52,000 tons from Cardiff. Last week 
Swansea despatched 76,000 tons, Newport close upon 91,000 tons. 
But for fogs all the ports would have been busier. 


Latest Coal Prices, Cardiff. 
Demand for best and seconds, mid-week, moderate: 

Best large, 13s. 9d. to 14s. 3d.; best seconds, 13s. 3d. to 
13s. 6d.; ordinary seconds, 12s. 9d. to 13s.; best drys, 14s. to 
l4s. 6d.; ordinary drys, 12s. 6d. to 12s. 9d.; best washed nuts, 
12s. 3d. to 12s. 6d.; seconds, 10s. 6d. to 11s. 6d.; best washed 
peas, 10s. to 1ls.; seconds, 9s. to 9s. 6d.; very best smalls, 
8s. 3d. to 8s. 6d.; best ordinaries, 7s. 3d. to 7s. 9d.; inferior sorts, 
6s. 3d. to 6s. 9d.; best Monmouthshire black vein, 13s. 3d. 
to 13s. 6d.; ordinary Western Valleys, 12s. 3d. to 12s. 9d.; best 
Eastern Valleys, 12s. to 12s. 3d. ; seconds, lls. 3d. to lls. 6d. 
Bituminous coal: Best house, 17s. 6d. to 18s,; best ordinaries, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 17s. 9d.; brush, 
13s. 6d. to 13s. 9d.; smalls, 93. 6d. to 10s.; No. 2 Rhondda, 11s. 9d. 
to 12s.; through, 9s. to 9s. 6d.; smalls, 7s. to 7s. 3d. Patent fuel, 
14s. 3d. to 14s. td. Coke, 15s. 6d. to 26s., according to quality. 
Pitwood, 17s. 6d. to 18s. 


Swansea Coal Prices. 

Weak anthracite market. Swansea Valley, large, only a 
quiet demand ; values marked down for prompt. Cobbles easier. 
Best anthracite, 24s. 6d. to 25s. net ; second malting, large 21s. 6d. 
to 22s, net ; big vein, 17s. to 18s , less 24 per cent. ; red vein, 12s. 
to 13s.. less 2} ; machine-made cobbles, 23s. to 23s. 6d. net ; Paris 
nuts, 25s. to 25s. 6d. net.; French nuts, 25s. to 25s, 6d. net ; Ger- 
man nuts, 24s. to 24s. 6d. net ; beans, 16s. to 17s. net; machine- 
made large peas, 9s. to 10s. net; fine peas, 6s. 6d. to 7s.; rubbly 
culm, 3s. 9d., less 24; duff, 2s. to 2s. 3d. net. No. 3 Rhondda, 
17s. to 18s., less 24 ; small, 7s. to 8s., less 2}. Steam, best, 14s. 6d. 
to 16s.; small, 7s. to 8d. Patent fuel, 12s. to 12s. 6d.; all less 24. 


Newport Coal. 

The vigorous condition of trade at this port has been well 
signalised by the issue of a comprehensive pamphlet by the general 
manager. Latest condition tolerably active; free coal ample. 
Best black vein, 13s. to 13s. 3d.; ordinary Westerns, 12s. 3d.; best 
Easterns, 11s. 9d. to 12s. Small coal, both at Newport and Car- 
diff, increasing ; quotations remain firm: Best smalls, 6s. 9d. to 
7s. 3d.; seconds, 11s, to lls. 3d.; best house coal, 16s. to 16s. 6d.; 
seconds, J5s. to 15s. 6d. Patent fuel, 14s. to 14s. 3d.; coke, 15s, 
to 17s., according to class ; pitwood, 17s. 6d. to 17s, 9d., all less 24. 


New Steamer at Cardiff. 

The fleet of Messrs. Langlande and Son received an 
addition last week in the shape of a fine steamer for the South 
and East Coast trade. It was built by Russell and Co., of Port 
Glasgow, and its dimensions are noteworthy—210ft. in length, 
3lft. breadth. It carries about 1000 tons, on a draught of 15ft.; 
engines, triple-expansion, by Dansmuir and Sadderson, Glasgow ; 
speed about 114 knots. The vessel is fitted with the electric light 
and all latest appliances for quick loading and discharging of 
cargo. 


The Albion Colliery. 

This colliery, which in its early days was known as 
Cilfynydd, and was the scene of a disastrous explosion, with a loss 
of about 300 lives, has now been disposed of to Messrs, Gueret and 
others. It was rumoured that it would join the Cambrian 
Combine, but this is not so. Mr. Cope is to be succeeded by 
Mr. Mathias as chairman ; Mr. Andrews and Mr. Callaghan to 
join the Board. Mr. D. A. Thomas, as director of Messrs, Gueret, 
Limited, will have a controlling interest on the Board. 


Activity at Pembroke Dockyard. 
Final trials of the first-class cruiser Defence bave proved 
very satisfactory. The Bellona, a cruiser of the Boadicea class, 
will be launched at Pembroke Dock on March 24th. 


Iron and Steel. 

Dowlais continues to make up for the moderate outgoing, 
and in some quarters of positive stagnation, in the district, and 
this week two important shipments took place 7/4 Cardiff, one of 
4000 tons heavy rails to Penang, and a second on India State 
Railways account of 2700 tons to Kurachee. With the latter went 
350 tons coke. Bombay also imported 500 tons of coke with 
7500 tons of coal, a cargo reminding one of old times. There was 
no other consignment of note from the steel works, but a small 
railway despatch; railway orders are lacking. Neath and 
Briton Ferry imported 1000 tons pig iron from Bilbao; Swansea 
1070 tons pig, and 46 tons of iron plates from Grimsby, and 
scrap steel from London and Cork. Several important shipments 
of iron ore were received by Ebbw Vale, totalling 3400 
tons, and Dowlais from Spain, and a cargo of pig iron from 
Workington to Newport, Mon. Swansea steel trade dull. 
At the Swansea metal market this week the following quotations 
ruled :—Pig iron hematite, mixed numbers, 57s. 3d. cash and 
month; Middlesbrough, 48s, 3d. cash, 48s. 6d. month; Scotch, 
54s. 3d. cash and month; Welsh hematite, 61s. to 61s. 6d. d.d. 
No quotations rails. Steel bars: Siemens, £4 8s. 9d. ; Bessemer, 
£4 7s. 6d. to £4 8s. 9d. Rubio ore, 15s. 6d. to 16s., Newport. 
The low price ruling is evidently leading to larger shipments, for 
with a movement in iron and steel these prices must improve, 
Middlesbrough has begun to quote rails at £5 5s., and accounts in 
that quarter are more favourable. Newport imported 1350 tons of 
steel this week to the order of Mardey Jones. Coastwise ship- 
ments to Bristol from Newport are increasing. Baldwin, Swansea, 
imported 800 tons ore from Caen. 


Tin-plate. 

There was a marked degree of buoyancy at Swansea last 
week, and most of the industries were in capital form, tin-plate as 
usual taking a prominent place. All the mills were actively 
employed, with the result that 71,129 boxes were shipped, and 
69,718 boxes brought from the works. Stocks in dock offices and 
vans now total 218,117 boxes. Loadings are going on this week to 


New York, China and Japan, the Brazils, fair quantities to 
Amsterdam, Holland, Spain, and other destinations. The droop in 
tin allows for an easiness in price of tin-plate. Latest quota- 





tions :—B and Si primes: I,.C,, 20 x 112, 11s. 9d. 
to lls. 104d.; I.C. ternes, 28 x 20, 112 sheets, 21s. 6d.; wasters, 
at usual reductions. C.A. roofing sheets, £8 5s. per ton; big 
sheets for galvanising, £8 5s, to £8 7s. 6d.; finished black plates, 
£9 5s, to £9 7s. 6d.; galvanised sheets, 24 g., £12 10s.; block tin, 
£123. Other quotations: Copper, £57 16s, 3d., cash and three 
months ; lead, £13 11s. 3d.; spelter, £21 18s. 9d. ; silver, 23}5d, 
per ounce, 


Port Talbot. 

New works are projected at this port, and an expenditure 
is arranged of close upon £40,000. In addition to extensive dredg- 
ing, a new wharf is projected, and negotiations are being entered 
into for the erection of new patent fuel works, coke and bye- 
product works, 











AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, January 26th. 

THE variations in the quotations in pig iron appear to be 
unavoidable, because of the lack of cohesiveness among makers 
and the opposing sectional interests which affect cost of 
production. The southern furnace companies have been able 
during the past year to keep up a higher percentage of activity 
than Pennsylvania or Ohio furnaces, and have been able all along 
to undersell them. An exception is to be taken in the case of 
exceptional and special brands which foundries doing certain kinds 
of work must have. Basic pig has not wavered in price for weeks, 
and productive capacity is fairly well sold up. Ordinary foundry 
iron is sagging, especially as a number of furnaces find it necessary 
to accumulate. Malleable iron production is kept within st: t 
market demands. Forge is more active under a larger production 
of bars. Electrical equipment is not being ordered very freely 
from home sources, while foreign purchases are maintained at an 
even average. 

The Canadian Pacific has decided on the electrification of severa 
hundred miles of its Pacific division, which will eventually 
strengthen the market for equipment and for copper. There is 
an immense available water-power in the mountains which have 
been the subject of consideration by electrical and steam engineers 
for several years. The monopolising of the water-power of the 
rivers and waterfalls of the United States is the subject of 
reference by the President of the United States, who sees in 
this control a menace to the industries which may perforce 
become dependent on such power as the available supply of coal 
declines, Special attention is being given to the development 
of the easily harnessed water-power in the Southern States, 
along the slopes of the Appalachian chain. Industries are con- 
centrating there, to profit by the cheap power, especially textile 
plants. 

The fuel problem is yearly becoming a more serious question, 
and large plants are now being situated with reference to the 
best possible supply. Stocks of coal outside of the anthracite 
region are low, and mining capacity is far in excess of current 
requirements, There are no evidences of an espanding fuel 
demand, or of a coke demand. At the same time, coke oven 
capacity is on the increase, 








LAUNCHES AND TRIAL TRIPS. 





Espadarte, steel screw tug ; built by Hepple and Co., Limited, 
of South Shields ; to the order of James Pollock, Sons, and Uo., 
Limited, of London ; launch, January 23rd. 

Beothic, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of Messrs. Job Brothers, 
of Liverpool and St. John’s, Newfoundland ; dimensions, 240ft. 
by 35ft. 6in. by 19ft.; engines, triple-expansion, 22in., 36in. and 
59in. by 39in. stroke, pressure 180 lb. ; constructed by the 
builders ; trial trip, January 28th. 

PRINCESSE CLEMENTINE, steel screw steamer ; built by the Tyne 
Iron Shipbuilding Company, Limited; to the order of the 
**Ocean ” Société Anonyme Belge d’Armement et de Navigation ; 
dimensions, 310ft. by 42ft. by 21ft. 3in.; engines, triple-expansion, 
22in., 37in. and 6lin. by 42in. stroke, pressure 180 lb.; constructed 
by the North-Eastern Marine Engineering Company, Limited ; 
trial trip, recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Epwarp J. Lecot has been appointed one of the represen- 
tatives of Messrs, F. Reddaway and a, Limited, of Pendleton, 
Manchester. 

THE offices of the British Ore Concentration Syndicate, Limited, 
have been transferred from 352-5, Salisbury House, to 4, Broad- 
street-place, London, E.C. 

Mr. W. R. Cooper informs us that he has severed his connec- 
tion with Messrs, Swinburne, Cooper and Baillie, and that he will 
continue to practise as consulting engineer in electrical and 
mechanical engineering and experimental work at 82, Victoria- 
street, Westminster, S.W. 

Mr. B, Witrorp, who for some years has been manager for 
Messrs. Gent and Co., Limited, at their Newcastle branch, has 
now joined their Leicester staff. Mr. A. E. Eats, who has 
hitherto been connected with Messrs. W. H. Allen, Son and Co., 
of Bedford, has taken up the management of the Newcastle dis- 
trict for Messrs. Gents. 

MEssrs. SWINBURNE, COOPER AND BAILLIE ask us to state that 
they have joined with Messrs. O’Gorman and Cozens-Hardy. The 
new firm is entitled Swinburne, O’Gorman and Baillie, and will 
continue to practise as consulting engineers in electrical, auto- 
mobile, and general work, at 82, Victoria-street, Westminster, 
S.W. ‘The partners are:—Messrs, J. Swinburne, M. O’Gorman, 
and G. H. Baillie. 








WINNIPEG INDUSTRIAL EXxHIBITION.—After considerable dis- 
cussion, it has been decided to institute a class for steam engines 
of a higher power than 75, and we are asked to announce that a 
class will be provided for this style of engine over 75 h.p. and 
limited to 120h.p. This Exhibition, it will be remembered, is to 
be held from July 10th to 17th next. 


ConTRACTs.—John Pickles and Son, Hebden Bridge, have just 
completed a full equipment for a large new saw mill and joinery 
works in Northern India consisting of log frames, rack saw benches, 
improved rope and roller-feed saw benches, cross-cut saws, band 
saws, large four-cutter planing and moulding machines, besides 
joinery machinery of latest types for sawing, planing, moulding, 
tenoning, mortising, boring, sandpapering, spindle moulding, turn- 
ing, trimming, &c., with necessary grinding and sharpening tools, 
besides electric log-hauling tackle. This machinery is all electri- 
cally driven by alternating-current electric motors.—Messrs. 
Andrew Barclay, Sons and Co., Limited, Caledonia Works, Kilmar- 
nock, have just received a repeat order for their Oddie-Barclay 
high-head ram pump for the Nitrate mrt, Limited, for Chili ; 
also a repeat order from Messrs. T. and W. Morgans, consulting 
mining engineers, for a large and massive treble ram pump for a 
head of 600ft. and of the four-journal type, with rams 12in. 
diameter by 15in. stroke, for India; also three pairs of winding 
engines for Indian collieries, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

THE slight improvement that had been perceptible here 
and there early in January on the pig iron market has not made 
any further progress. The forming of a Union of Siegerland 
}last furnace works has been of some advantage to the works, 
When the Pig Iroa Convention was dissolved the Siegerland 
works showed a decided disinclination to sell at ‘‘ famine prices,” 
and they have now heen able to secure orders for the first two 
quarters of the present year that are far heavier than the contracts 
placed when the Pig Iron Convention existed. There had also 
been inquiries from America for 20,000 t. spiegeleisen, but the 
prices offered were too low. From Belgium and France, however, 
orders have been coming in at fair quotatious. For spiegeleisen 
M. 63 to 68 p.t. is quoted ; forge pig, Khenish- Westphalian brar ds. 
M. 56 to 60- p.t ; Siegerland brands, M. 58 to 2 p.t.; iron for 
steel makiug, M. 60 to 62; basic, M. 49 to 51 against M. 64 last 
month. Luxemburg forge pig, M. 45 to 46 p.t.; German foundry 
pig, No. 1, M. 59 to 60; No, 3, M. 58 to 59 p.t.; German hematite, 
M. 60 to 62 p.t. Bars in basic, M. 100 to 105; steel plates, 
M. 105 to 110, against M. 106 to 119 iast month, 


From the Saar and Mosel District. 

Compared to this time last year the condition at present 
in the iron and steel trade is fairly active. The majority of works 
are well provided with orders for weeks to come, Bars are quoted 
M. 96 to 97.50 pt. free Neunkirchen. Hoops and sheets are in 
specially good request, and the pipe trade is satisfactory. 


Output of German Blast Furnace Works in 1908. 
Statements given by the Union of German Iron and Steel 
Masters show production in pig iron, for 1908, to have been in 
tons as under :— 


Foundry pig. Bessemer. Basic. Spiegeleisen. Forge pig. 

January .. .. 192, .. 39,303 B2,402 .. 89,462 .. 57,7U6 
February .. 191,196 36,940 619,021 87,791 59,238 
March.. .. 199,769 35,937 653,682 93,997 63,613 
April .. .. .. 191,492 34.7 6 614.350 8 ,421 58,827 
Mey oo «eo Ma 34,750 667,732 74,658 55,322 
Jure 167,562 29,787 626,643 75,633 56,800 
July 29,680 668,669 6,845 5#,013 
August 178,170 28,189 .. 6:2 831 62,182 44,073 
September 181,964 27,637 .. 603,575 .. 71,951 43,602 
October 808 21,400 624,018 .. 59,675 45,681 
November. . 199,38) 20,856 595,625 .. 72,215 662 
December . . 195,869 22,177 650,679 .. 98,110 49,691 
2,254,644 361,472 = 7,627,227 934,940 635,228 


The tota] production of pig iron during the year now past was 
11,815,511 t. Output of pigiron in December, 1908, was 195,869 t. 
foundry pig; 22,177 t. Bessemer; 650,679 t. basic; 98,110 t. 
spiegeleisen ; and 49,601 t. forge pig. 


Coal in Germany. 

The December trade of the Rhenish-Westphalian Coal 
Syndicate is officially stated to have decreased compared with the 
patie months. Deliveries of the pits, on the other hand, have 

een high, and not in proportion to the demand, and large quanti- 
ties had to be stored. Prospects generally, as well as the present 
condition of the Rhenish- Westphalian coal trade, are not encourag- 
ing. In Upper Silesia demand is equal to production ; especially 
the better sorts of house coal have been in strong request. Engine 
fuel is in moderate demand, and stocks are heavy, although out- 
put was considerably reduced ; during the first two weeks of last 
month 570 wagons less were delivered per day than in the same 
period last year. Coke is very firm. 


Languid Trade in Austria Hungary. 

There is no animation in any department, and few fresh 
orders have come in. The purchases for the State Railways have 
been less extensive than was expected, A lively sort of trade is 
done in coal on the Austro-Hungarian market; deliveries are 
extensive in all descriptions of fuel. Coke isin very animated 
request, Bohemian, Hungarian and Styrian works buying freely. 


France. 

Employment is good, in general, but quotations are 
complained of as being low and unremunerative. Decreasing 
employment is reported from some works in the Nord, while from 
other departments satisfactory accounts aregiven. Thanks to the 
severely cold weather the demand for house coal has been strong 
on the French coal market, but the business in engine fuel was 
detrimentally influenced by foreign competition. 


Fairly Good Prospects in Belgium. 


Further improvement has not been reported, but a steady 
employment was noticeable at all the principal establishments. 
Bars are in fair request, buyers showing more confidence. The 
rail market is also fairly active, while girders remain weak. The 
tendency of the Belgian coal market is anything but firm, prices 
have been decreasing in many instances, and the opinion prevails 
that present quotations cannot be maintained at the spring 
tenderings, 








THE INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SEcTion.—-The fourth ordinary general meeting of the session of 
the London branch of the Graduates’ Section of the Incorporated 
Institution of Automobile Engineers was held at 1, Albemarle- 
street, Piccadilly, London, W., on Tuesday, 26th January, 1909, 
atSp.m. The chair was taken by Mr. J. S Critchley, member of 
the Council of the Institution, A paper was read by Mr. 
Chas. E G. House, hon. assistant secretary of the London branch, 
on “* Horse-power and its Estimation ” The discussion was opened 
by Mr. H. Burchall, and the following gentiemen took part in 
it :—Messrs. F, Thomas, R. H. Deane, L. H. Baskerville-Cosway, 
H. O, Cockroft, L. H. Hounsfield, R. B. Hayles, and the chairman. 


Society OF ENGINEERS.—The first ordinary meeting of the 
Society of Engineers for the present year was held on Monday 
evening, February Ist, 1909, at the Royal United Service Institu- 
tion, Whitehall. Mr. J. W. Wilson, the President for 1908, first 
occupied the chair, and presented the premiums awarded for papers 
read during the year, viz.:- The President’s gold medal to Pro- 
fessor R. H. Smith for his paper on ‘The Design and the Waste 
and Wear of Wheel Teeth ;” the Bessemer premium of books to 
Mr. Herbert Chatley for his paper on ‘‘ Mechanical Flight ;” a 
Society’s premium of books to Mr. A. H. Allen for his paper on 
“The Engineering /’ros and Cons of the Metric System ;” a Society’s 
premium of books to Mr, H. Conradi for his paper on ‘*The History 
of Mechanical Traction on Tramways and Roads;” and a Society’s 
premium of books to Mr. H. C. Duncan Scott for his paper on 
‘The Destruction of Arch Bridges.” The thanks of the Society 
were accorded to Mr. A. J. Metcalfe for his paper on ‘‘The Treat- 
ment and Formation of Road Surfaces;” and to Mr. R. W. A. 
Brewer for his paper on ‘‘The Flow of Liquid Fuel through Car- 
buretter Nozzles.” Mr. J. W. Wilson then introduced to the 
meeting the President for 1909, Mr. Edward John Silcock, of 
Westminster and Leeds. The President then , roceeded to deliver 


his opening address, in which he gave a review of some of the 
more important features of municipal enterprise as affecting the 
engineering profession, and drew attention to the vast expenditure 
by local authorities during recent years on works of water supply, 
Sewerage, sewage dis, osal, destruction of town refuse, roads, tram- 
ways, and the like, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


4445. February 27th, 1908 —IMPROVEMENTS IN OR RELATING TO 
FURNACE GRATES, by George Henry Halliwell, of 65, Fen- 
church-street, E.C. 

This patent relates to furnace bearing bars for supporting fire 
bars that lie crosswise or transversely in the furnace flue. The 
bearer is made hollow its entire length, and perforated on the side 
next to and between the fire bars. This bearer is for the purpose 
of supplying steam and air combined, or heated air only, to the 
spaces between adjacent fire bars so as to give an equal distribu- 
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tion over the effective grate and promote a better combustion. The 
transverse fire bars possess rounded teeth with notches between, 
and ribs on their sides, and when rocked or oscillated break up the 
clinker that would otherwise impede the passage of air to the 
burning fuel. The ends of the fire bars are provided with trun- 
nions to permit of their easily moving in the bearers. For the 
purpose of moving the fire bars a slotted rack is used, suspended 
on the first and last fire bar. The dead plate fitted at the furnace 
front is made in two parts to permit of the middle portion, which 
is more liable to wear, being easily renewed.—January 13th, 1909. 


GAS PRODUCERS. 


20,686. April Ist, 1908.- IMPROVEMENTS IN OR RELATING TO GAs 
PropvucERS, by John Joseph Bowmer, of 8, Tankerville-terrace, 
Newcastle-on-Tyne. 

The invention relates to the removal of ash and clinker by means 
of a sliding grate. It is supported on bearing rollers carried on 
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shafts journalled in bearing plates built into the lining of the pro- 
ducer. A hand lever for reciprocating the plate is mounted on a 
transverse shaft, and linked to the bottom plate by a connecting-rod. 
The bottom plate is placed below the level of the surface of the 
water in the water-seal, and its back edge slides closely under the 
projecting fixed plate A at the back of the producer, while its 
front edge lies below the projecting frame of the grate chamber. 





When the plate is reciprocated by the hand lever, it loosens the 


clinker and prevents it from setting on to the sides of the producer ; 
as the plate is drawn forward it carries with it the clinker resting 
on it, and as it is pushed back the clinker falls over its front edge 
into the water-seal. A dry bottomed arrangement is illustrated 
in Fig. 4.—Junuary 13th, 1909. 


TURBINE MACHINERY. 


18,660. September 5th, 1908.--IMPROVEMENTS RELATING TO 
ELASTIC FLUID PRESSURE TURBINES, George Westinghouse, of 
Westinghouse Building, Pittsburg, Pennsylvania. 

This invention relates to elastic fluid turbines and more particu- 
larly to holding means for the stationary blades of such machines. 
In certain types of turbines it is necessary to maintain close work- 
ing clearances between the revolving and stationary elements in 
order to obtain high efficiency. These close clearances are a source 
of difficulty and trouble for the reason that the rotors and stators 
of turbines are liable to, and do, distort under certain working 
conditions. According to the present invention a plurality of 
rows of blades are secured in a ring or in ring segments 
yieldingly supported in a groove in the stator so that 
the portion of the ring or segments between the rows 
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forms a clearance determining strip for the intermediate row 
or rows of blades in the rotor. By this means the necessity 
of providing a separate protective device for each row of rotor 
blades is avoided, thereby materially simplifying the construction. 
The illustrations show the invention applied to different turbines. 
The turbine illustrated as embodying this invention comprises a 
rotor, astator or enclosing casing, and alternate rows of moving 
and stationary blades, which are respectively mounted on the 
rotor and stator of the turbine. The moving blades are secured 
in grooves or channels provided for that purpose in the rotor and 
the stationary blades are mounted in segments of a ring or arc- 
shaped base pieces A, which are secured in place in undercut 
channels or grooves B, formed in the stator. These base pieces 
are rolled or drawn to the desired section and are preferably cut 
and formed into semi-circular segments, each of which is provided 
with two rows of radially extending and circumferentially aligned 
holes, into which the stationary blades are mounted in any suit- 
able manner. The rows of blades of each base piece are so spaced 
that they co-operate with the moving blades mounted on the rotor 
in the delivery of motive fluid.—Janvary 13th, 1909. 





DYNAMOS AND MOTORS. 


January 6th, 1908.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICAL DisTRIBUTION, Joseph Lester Woodbridge, Nine- 
teenth-street and Allegheny-avenue, Philadelphia, Pennsylvania, 
U.S.A. 

A similar invention to this was given in our last issue. . The 
object is to provide more sensitive means for effecting a transfer 
of energy between an alternating and direct current circuit or 
between two sources of alternating currents, and to largely elimi- 
nate the time lag due to the inertia of the moving parts. The 
upper diagram shows a rotary converter connected in parallel with 
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a three-phase generator. Mounted on the same shaft as the con- 
verter armature is an auxiliary machine having a movable frame E. 
The windings of the armature of this additional machine are in 
series with the converter’s armature and slip rings. The field 
frame E is bolted to the converter by means of bolts C, which per- 
mit a certain amount of rotation of the field frame about the axis 
of the armature. The field of the auxiliary machine is energised 
by the exciter, the field of which is controlled by the electrically- 
operated controller on the left. In the lower engraving the con- 
nections between the converter and armature windings are more 
clearly shown. Under the conditions of a predetermined load the 
generator supplies the entire load, and the excitation of the con- 
verter is such that it does not transmit energy in either direction. 
If the load is increased the pull of the samatt is sufficient to shift 
the controller, which causes the exciter to excite the field of the 
auxiliary machine and the auxiliary field winding of the converter 
which may oppose the main winding. The auxiliary machine then 
generates a voltage which is in series with the E.M.F. of the con- 
verter, and having a phase relation to the latter dependent upon 
the position of the frame E with reference to that of the converter. 








The relative adjustment of the frame may be such that the sup 
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plemental E.M.F. will be in phase with that of the converter and 

will be added to it, producing a tendency to transfer energy from 

the direct current side to the alternating current circuit. In order, 
however, to compensate for the self-induction and armature re- 
action of the converter, it may be necessary to shift the frame EK 

into such a position that the apples E.M.¥. will have a 

phase position ahead of that of the converter, There are three 

claims.—January 13th, 1909. 

21,568. September 28th, 1908.—AN IMPROVED DEVICE FOR FIXING 
CaRBON BrusH HoLpERs, by the firm of Robert Bosch, of 11-13, 
Hoppentaustrasse, Stuttgart. 

The present invention relates to a device for fixing carbon brush 
holders in magneto-ignition apparatus. The part a of the ap- 
paratus in which the carbon holder is to be fixed is provided with 
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a socket, which is formed at the part nearest the slip ring, as a 
seat for the insulating piece of the brush holder, whilst its outer 
part is screw-threaded to receive a nut, by which the carbon 
holder is pressed on to the seat, and is at the same time centred. 
The advantage of this device over those hitherto used is that the 
carbon holder itself does not have to be screw-threaded, which 
often caused breakage and interruptions owing to concussions, — 
Jan uary 13th, 1909. 


SWITCH GEAR. 


March 12th, 1908.—IMPROVEMENTS IN ELECTRIC Motor 


5611. 
The British Thomson-Houston Company, 


CONTROLLERS, 
Limited, of 83, Cannon-street, E.C. 
This invention has for its object the provision of a device 
whereby the circuit of an electric motor may be controlled in a 
reliable, simple, and efficient manner. The arrangement of circuits 
and the mode of operation are as follows :—When the switch S is 
closed the two coils A and B of the solenoid will be energised as 
follows: From the positive main and conductor C through the two 
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coils A and B in parallel, conductor D and switch S back to the 
negative main. The energising of coil A immediately draws the 
core E downward so as to close the armature circuit at contact F 
so that the armature circuit is closed as follows: From the positive 
main through contacts H and F to the pivotal point K, thence 
through conductor L, arm M resistance armature and back to the 
negative main. At tbe same time the core N will be drawn up 
by the coil B, but the movement will be slow, since it is retarded 
by the dashpot. As the arm moves upward the resistance is cut 
out of the armature, and when running position is reached the 
switch arm O is moved so as to open the circuit of the actuating 
coil B. The arm will, however, be held up by the holding coil A, 
the holding power of which will be increased by the core E, which 
will then be at the inner limit of its movement. To stop the 
motor the switch S is opened, whereupon the holding coil will be 
de-energised and the parts will return to their normal starting 
position, There are two claims.—J/January 13t/, 1909, 


SHIPS AND BOATS. 


8203. April 13th, 1908.—IMpRovED MEANS AND APPARATUS FOR 
PREVENTING THE PITTING AND CORROSION OF THE TAIL-END 
SHAFT OF MARINE ENGINES, AND FOR LUBRICATING THE SAME, 

by George West Brown, of Glenthorn, Grove-hill, South 
Woodford. 
Lubricant is introduced into the stern tubes, and this prevents 
pitting and corrosion of the tail shafts. The construction is 
obvious from the accompanying engraving. The following is the 
action of the apparatus:—The cocks in the communication 
tubes are first closed, thereby closing communication between the 
stern tube and the enclosed chamber, which latter is then filled 
with lubricating oil through the charging or filling cock. The 
last-named cock is then closed, and the cocks in the communica- 
tion tubes are opened. As water gradually enters the space 
within the stern tube by leaking past the bearings, it flows by 
gravity down the communicating tube leading to the bottom of an 
enclosed chamber, and, displacing some of the contents thereof, oil 


continues to accumulate in that space, the oil therein will rise on 
its surface, the water flowing into the enclosed chamber, and 
displacing the oil until the space within the stern tube is more or 
less completely charged with oil, and the enclosed chamber is 
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907,841. CONSTRUCTION OF STEAM BorLERs, A. W. Metcalfe and 
J. 8. D, Shanks, Belfast, Ireland.—Filed February 18th, 1905, 
This invention consists in the combination with a unit com. 
prising a number of tubes D, of a dished coupling plate A at each 
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filled with water. The cocks in the communicating tubes may 

then be closed, the draw-off or drain cock be opened, the 

chamber emptied and afterwards re-charged with oil as before. 

—January 13th, 1909. 

16,491. August 5th, 1908.—IMPROVEMENTS IN AND RELATING TO 
THE ELECTRICAL PROPULSION OF Surps, Siemens Brothers’ 
Dynamo Works, Limited, of York Mansion, York-street, 
Westminster, and Max Kloss, of Woodland View, Rowley 
Park, Stafford. 

In arranging a scheme of electrical ship propulsion it is 

important to design the motors and place them so that they take 

up as little space as possible in the hull of the ship. According 
to this invention two or more electric motors having different 
overall dimensions and normal output capacities are directly 
coupled to one propeller for the twofold purpose of economising 
space and of obtaining a good transmission efficiency at certain 
predetermined speeds of the ship. In the case of the ship illus- 
trated it will be seen that the central propeller is driven by three 
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large motors at a normal speed which is lower than that of the 
starboard or port propellers AB, These latter propellers are each 
driven by three motors of such sizes as to accommodate them- 
selves to the shape of the hull. To explain how, according to 
this invention, the output rating of the respective motors is 
arranged, it may, for example, be assumed that the aggregate 
brake horse-power of all the nine motors at normal speed is 
2700, and of the three motors together for any particular pro- 
peller 900 horse-power. Also assume it is desired to run the ship 
economically at a speed corresponding to either normal motor 
speed, or two-thirds, or one-third of normal speed. Considering 
the starboard set of motors, D E and F would be designed to give 
together a total of 900 horse-power at normal speed, E and F 
together an output corresponding to two-thirds propeller speed, 
and F by itself an output corresponding to one-third prope!ler 
speed. Assuming that the propeller turning moment varies as 
the square of the propeller speed, the total turning moments 
required on the propeller A at the three speeds would vary in 
the ratios one: four-ninths: one-ninth, and clearly, therefore, 
the motor D must be able to deal efficiently with five-ninths of 
the total turning moment at normal speed, motor E with three- 
ninths at either normal or two-thirds speed, and motor F with 
one-ninth at either normal, two-thirds, or one-third speed. There 
are three claims.—January 13th, 1909. 


TRAMWAYS AND RAILWAYS. 


8870. April 23rd, 1908.—IMPROVEMENTS IN VEHICLES FOR TRAM- 
WAYS AND RalILways, by Mountain and Gibson, Limited, and 
Arthur Aalkland, Howard Head, both of Elton Fold Works, 
Bury. 

According to this invention the ends of the bolsters which 

support the body of the vehicle are suspended by links from longi 
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tudinal bars free to turn in bearings which can move up and down 
in vertical guides, and are supported by springs from the side 
frames of the sub-trucks or bogies. In cases where the sub-truck 
has four equal wheels the body of the vehicle is pivoted to the 
bolster by means of a plate A having a circular flange B of dove- 
tailed section projecting downwards from it which engages with 
the bevelled edge of a corresponding circular plate C fixed to the 
bolster, thus avoiding the necessity for a pivot pin. The flange 
and bevelled edge are cut away at places to »!low the parts to be 





end in which the ends of the tubes are secured, provided with an 

internal screw thread, an annular nut B to engage the screw to 

draw the coupling plate into position, and a soft metallic packing 
ring C to form a joint between the two parts. There are two 
claims. 

907,879. BALANCED PROPORTIONING VALVE FOR EXPLOSiV! 
ENGINES, W. A. Reeves and E. R. Reeves, Columbus, Ohio.— 
Filed February 6th, 1908. 

This invention is for a valve which will serve the purpose not 

only of a mixing chamber, but also to proportion the = of 

air and petrol vapour as well. It consists of a main shell having a 

gas inlet and an air inlet, a wall within the shell forming a mixing 

chamber, and also forming, in conjunction with the main shell, an 
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air chamber, said wall containing a valve port. A tubular valve 

works in this port to open and close the passage from the air 

chamber to the mixing chamber, is constructed to cause the 
delivery of the air and gas se tely to the mixing chamber. 

The tubular valve is provided with a gas inlet port, and also with 

a gas outlet port, into the mixing chamber, and is combined with 

a governor device operated by the engine for maintaining the 

tubular valve in definite relation to the valve’port. There are 

seven claims. 

908,130. METHOD OF PropucING Siticon, H. N. Potter, New 
Rochelle, N.Y ., assignorv to G. Westinghouse, Pittsburg, Pa.— 
Filed May 22ad, 1905. 

This invention is for a process of producing silicon free from 








silicon carbide, which cons‘sts in maintaining the silicon in a fluid 
state in contact with silicon dioxide, until all contained carbide is 
destroyed. There are fourteen claims. 








ENGINEERING GOLFING SociETy.—The annual general meeting 
of the Society will be held at the Institution of Civil Engineers, 
25, Great George-street, Westminster, on Thursday, February 
18th, at 12 o’clock noon. 

THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING. 

At the students’ meeting held at the Institution on Friday, the 
22nd January, at 8 p.m., Captain H. Riall Sankey, R.E., 
M. Inst. C.E., in the chair, Messrs, W. E. Fisher and E B, Wood, 
B.A., Studs. Inst. C.E., presented a full aud interesting account 
of their ‘‘ Experiments on a Diesel Engine,” carried out at Bir- 
mingham University. The authors interpreted the results of the 
tests to indicate that the effiziency of the engine depended chiefly 
upon the form of spray or fuel-pulveriser used, rather than upon 
the compression obtai aed. In the well-sustained discussion to 
which the paper gave rise the following gentlemen participated : — 
Messrs, A. R. Mitchell, D. G. French, R. C. Wells, H. C. A. 
Thieme, A. 8S. Quartermaine, R. G. C. Batson, W. R. Smith, C. J. 
Gnttmann, G. B. Wells, R. F. McKay, and J. M. 8, Culbert- 
son 








will be caused topass from thechamber through the upper communi- 
cating tube into the space within the stern tube, and as water 


engaged with each other.—/January 13th, 1909. 
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KASHMIR. 
(By a retiied Anglo-Indian Official). 

Ar the risk of tarnishing the glamour which attaches, 
through long association with poetical descriptions of this 
beautiful valley, to the name of Cashmere—so spelled— 
it seems expedient in the interests of the general 

hical education of the uninitiated to adapt our- 
geograp: é > : 
selves to the more modern Hunterian orthographical 
rendering of the word found at the head of this article. 
And this because the romance in which this oasis has 
hitherto been enwrapped has perished, and the stern 
prose of mechanical and industrial endeavour has set its 
mark on this fair corner of the earth. 

When Moore sang of Lalla Rookh, little did he dream 
of an invasion of his paradise by civil engineers armed 
with theodolites, levels and surveying chains, of mining 
syndicates profiering speculative prospectuses, of practical 
proposals for “exploiting” the country, of, in short, 
the march of civilisation! Yet this inrush of modernity 
js upon us, and we must perforce harden our hearts, bow 
to the inevitable, and meet the new order of things ina 
practical spirit. 

How far this translation of Kashmir from a garden into 
a workshop will prove successful as a scheme of improve- 
ment time alone can show, but a forecast may be 
attempted by glancing briefly at the existing features of 
the country, sccial, political, and topographical, and 
the endeavours now being made to bring about the 
change. 

It is claimed that Kashmir is stocked with much latent 
and hidden wealth, and that all itlacks is a wave of the 
magician’s wand in the shape of industrial, commercial 
and engineering enterprise, wherewith to unlock these 
treasures. With this end in view, two great engineering 
works are, it is said, about to be undertaken: one 
the “harnessing” of the river Jhelum, and the other 
a railway linking up the Indian system with Srinagar, 
the capital, The power derived from the Jhelum is 
destined to set in motion machinery for the manufacture 
of various commodities from indigenous raw products, and 
the railway, whilst obtaining its motive force from the 
same source, will facilitate the export of these manufac- 
tures, and also of the minerals obtainable only when 
power to work the pits has been provided. The two 
engineering projects named are in the hands of the 
Kashmir State, under the control of the Government of 
India, and the mining is to be left to private enterprise, 
as are sericulture, fruit growing, wine making, beer and 
cider brewing, carpet weaving, and such industries as can 
be stimulated into activity by rail connection with India. 
A study of the map will show the Maharaja’s dominions 
to cover a vast area of mountainous country, said to 
measure about 68,000 square miles. The greater portion 
of this territory is almost entirely unproductive, from a 
commercial or agricultural point of view, Nature’s only 
bounty to man being the deodar or pine forests which, 
seriously exploited already, stand in sore need of a well 
organised conservancy department, to arrest further 
deforestation until such time as replanting on methodical 
lines shall have been introduced. The valley of the 
Jbelum only, and a few tributary valleys, such as the 
Lidder and Sind, afford space for cultivation, and the 
arterial glacis may be said to extend from Islamabad to 
Baramula, a distance of about 100 miles only. The width 
of the valley averages about 20 miles, so that 2000 square 
miles only, or, say, twice this area, including tributaries, 
represents the culturable fraction of this large native 
State. The staple crop at present is rice, but wheat, 
maize, barley, and till—an oil seed—are also grown, and 
the idea is to encourage the more extensive cultivation of 
the richer cereals by artificial irrigation on the higher 
slopes of the glacis, which now lie fallow for want of 
water. The export of surplus grain—if there is a surplus 
yield—will feed the railway, and will, by balancing imports, 
cause an oscillation of traffic and a growth of trade. 

The general level of the valley above sea datum is 
5000ft., and the river is navigable by country craft over 
the distance above described. Below Baramula the 
stream enters narrow and high rocky gorges, and over a 
precipitous bed-slope the waters dash for a hundred miles 
or more into the plains of India. It is this perennial 
torrent and swift current which the engineers seek to 
translate into electric power. The railway works will be 
very heavy over a great portion of the route. From the 
junction with the Indian system at the military canton- 
ment of Abbotabad—as yet isolated but to be linked with 
the North-Western railway near Rawulpindi—the line 
will pass, until it reaches Baramula, through hard rock 
cutting and tunnelling with frequent bridging of tributary 
nullahs ; thence to its terminus the country is open. The 
geuge is fixed at 2ft. 6in.— identical with that of the Simla 
Mountain railway, and the cost of the work is estimated 
at £7000 a mile. As working expenses on this class of 
hill railway are high, a weighty volume of goods and 
passenger traffic will prove essential to financial success. 
But seemingly the very uncertain audit prospects have 
not been allowed to stand in the way of the undertaking, 
which will be of the nature of a public work destined to 
prove remunerative indirectly, and ultimately if not 
directly and immediately. Judging by the paucity of 
cart tratlic on the very excellent metalled road extending 
from Rawulpindi to Srinagar, which has been open for 
some years, neither exports nor imports appear to be 
crying out for better communications between Iudia and 
Kashmir, and it seems clear that unless private enterprise 
is introduced on an extensive scale and with early effect 
into the “Happy Valley,” the engineering projects 
designed with a view to the civilising of the country 
will prove, if not rashly speculative, at least premature. 
The one way in which such commercial energy can be 
generated and quickened is by European colonisation—by 
which is meant not an influx of white immigrants merely 
as settlers in search of climatic conditions congenial to 
Europeans forced to emigrate by reason of competition 
and overcrowding at home, but the advent of specialists 








in those branches of scientific industry which it is hoped 
to promote, and with respect to which the native is so hope- 
lessly behindhand as to preclude his taking the initiative. 
And this brings us to the crux of the problem. Without 
this technical leavening the scheme as a whole must 
admittedly fail. What reasonable prospect is there of the 
rising of this immigrational tide? 

In order to seek an answer to this question it is neces- 
sary to touch briefly on the general administrative policy 
of the day relative to European residents in Kashmir. 

The State is under Sikh rule, subject to the suzerainty 
of the British, through the agency of the Government of 
India, who appoint a “ Resident” at Srinagar. The 
Maharaja is privileged to interfere in no foreign politics 
whatsoever, but the internal administration is by statute 
left in a great measure in his hands. The business of 
the Resident appears to be to keep the Indian bureau 
informed of what is going on, immediately to put his 
finger on any attempted departure from governance on 
well-defined and accepted principles, or to check any 
tendency towards a rel7yse into barbarism, but chiefly to 
pass the annual revenue budget after the sum allotted to 
the reigning prince for his personal use has been ear- 
marked and set aside from the gross revenues. With a 
sanctioned budget and practical immunity from further 
interference, the ruler and his councillors—the Durbar — 
manage all State departments, the small army, the police, 
public works, tolls, taxes, octroi, excise, and collection of 
land revenue. As exceptions the post-office and tele- 
graphs are, however, under the control of the Directors- 
General of those departments in India. 

Under these conditions it is obvious the Maharaja 
stands more or less in the position of an autocrat in 
relation to any attempts in the direction of private enter- 
prise, and it is a fact that so far there has been no 
evidence of encouragement to the Briton, either in the 
garb of the tourist or of the settler. This is not surprising, 
seeing that the Sikhs are an imminently conservative 
race, and the administration is said to be very much 
under the iofluence of the priesthood, who are opposed to 
all innovations. That the State should have been induced 
to consent to the electric and railway projects advanced 
by the Government of India is no proof sr even indica- 
tion of Kashmir’s desire for progress; the acceptance can 
only be attributed to pressure on the part of the para- 
mount power, and a mixture of apathy and expectancy 
on the other side—the Oriental apathy which, yielding, 
mutters the word “ Kismet,” and the Oriental vassal’s 
expectancy which yearns for a decoration or an extra gun 
or two in complimentary salutes as an equivalent for 
surrender. But to break through conservative principles 
at the bidding of Simla is one thing, whereas to welcome 
the intruders who wust necessarily follow in order to 
carry out the reform to its logical and practical issue is 
quite another. It is all very well for the paternal bureau 
at Simla to say, ‘Come, be a good boy, it is high time 
you had a railway; look at Hydrabad, Patialla, and other 
boys of your age; they have all taken our advice and 
have railways, and they are reaping their reward in the 
shape of lovely bogie saloons in which to travel about 
their States. Come, swallow the railway at a gulp, and 
you shall have a fine big gun-plum after it.” Such plausible 
persuasion is conceivable, and something approaching it 
was probably incidental to the successful introduction of 
the engineers; but when it comes to the opening of the 
second volume, shall we not find the European farmer, 
brewer, miner, and manufacturer keen—if ever he appears 
—on putting the huge machine to work to some com- 
mercial purpose, negatived by the vexatious Oriental 
“ Kal Ao,” or “ come to-morrow ?” 

True, as matters stand in Kashmir Anglo-Indian officers 
of the civil and military services are free to pitch their 
tents or moor their house-boats practically unimpeded 
—to shoot, fish, and loaf away leave hard-earned in the 
plains of India in the enjoyment of a temperate climate 
amidst scenic surroundings vieing with the playground of 
Europe in beauty and grandeur, but there the privileges 
begin and end. So long as you are a bird of passage, be 
you a missionary in recess living on chuppatis, or a globe- 
trotter consuming the fat of the land and distributing 
largesse to ill-clad and apparently poverty-stricken, but in 
reality well nourished aborigines, you are welcome; but 
the settlers, and they are few, tell a different tale. No 
stranger can own land or buildings or immovable pro- 
perty of any sort, and the limited number of firms which 
have succeeded in establishing a business in the country 
owe the incidence of their success to “ protection” in the 
shape of some measure of Government support originally 
vouchsafed. Of such are a few “agencies” whose tus- 
tenance is drawn from the resident officials and visitors 
and a few houses engaged in the silk trade and the manu- 
facture of jam and carpets. For the rest, the shops in 
Srinagar are mostly kept by Parsees who have about as 
much locus standi as has the indispensable retail Jew 
merchant in Russia. To say that these and the medical 
missions are tolerated is to exhaust a description of their 
condition. If, therefore, the railway contemplates the 
“ opening out” of the country—and railways undoubtedly 
have a way of developing the dark places of the earth— 
the task of the Government of India will be by no means 
completed by the introduction of the locomotive ; the 
design will require crowning by a further application of 
the screw of cajoiery to induce the local administration 
to relax its obstinate conservatism in the exhibition 
of a more generous and elastic policy toward non-officials 
and would-be colonists. Failing this, a class of domiciled 
Europeans will never be established. 

How this is to be done—how the Indian Government 
is to add interference in domestic details to advice anent 
imperial problems without a dangerous departure from 
the attitude of suzerainty traditionally exercised over 
native States—is a question to which no ready reply pre- 
sents itself. Possibly something can be achieved by a 
diplomatic Resident—possibly even much; certain it is 
that neither English capital nor English labour will flow 
into Kashmir unless English endeavour is thoroughly 








backed up impartially, equitably, and legal] And an 
assurance of these conditions must come first, 

And now, what is the attitude of the people? An 
analysis of the population, amounting to from a half to 
three-quarters of a million inhabiting the valley, will 
show a preponderance of ryots or cultivators, a large 
number of fisher-folk, and the balance composed of 
bunyahs, art-workers, weavers, handicraftsmen, besides 
soldiers, policemen, hackney drivers, and so forth. One 
and all, it may be unhesitatingly affirmed, will welcome 
civilisation— not because they have any desire to change 
comparative barbarism for Western ideals, but simply 
because one and all worship money. As compared with 
his Indian brother the ryot is fairly well off; his rice 
crops, not being dependent on rainfall, never fail him, 
the melting snows of the Himalayas invariably keeping 
the river in flood, and Nature has, moreover, supplied him 
with an unlimited cheap fish diet. In fact, were he frugal 
and provident, he would be wealthy, but he lacks 
character. He is a Mussulman of rather low type, com- 
pletely subjugated by his Sikh rulers, and is steeped 
in ignorance. As with the Indian farmer, the profits on 
his crops are hypothecated to the bunyah before even 
the seed germinates; he seldom handles money, ard 
when he does it melts in his palm. Heand his wife dress 
exactly alike, and it is said that his conquerors genera- 
tions back ordained women’s garments for the men 
as a sign in perpetuity of the cowardice of the 
race. No stigma in his mind attaches to this 
unique fashion ; he will tell you laughingly he is a coward, 
and thereiore must array himself in women’s clothes! 
Were the national costume neatly feminine in character, 
the result would be ridiculous, but as a matter of fact 
the situation is saved by the inanity of the dress—a mere 
coarse sack, having a hole for the wearer’s neck to pass 
through, shapeless wide tunnels for the arms, the skirt 
reaching nearly to the ankle, and the colour drab when 
new, and black with the filth of constant and unchanging 
wear within a few days of its Jeaving the tailor’s—his 
wife’s—hands! The notoriety of the Kashmir women’s 
beauty, which is proverbial, can only be explained by 
their having been compared with their less favoured 
sisters of the Punjab—they are much fairer, and really 
fine features and complexions and good figures are some- 
times seen in young girls amongst the field labourers and 
boatwomen, but constant exposure, a strenuous life, and 
hard manual toil tend to disfigure them at a comparatively 
early age; add to this the shapeless unbecoming dress 
which entirely conceals all curves, and faces encrusted 
and clothes saturated with dirt, and you have a picture 
which you would hesitate to hang in a gallery of beauties ! 
Compared, for instance, to the erect carriage, unbroken 
contour, statuesque figure, velvety skin and cleanliness 
of the Hindoo peasant of the Bombay Presidency, the 
Kashmiri woman whom the poet Moore raved about must, 
as the American slang bas it, take a back seat. The 
purda-nishni ladies do not count; doubtless there exitts 
a high standard of pbysical beauty buried as are 
Kashmir’s metalliferous treasures! The men are of good 
physique, as maybe observed when they remove ‘the 
“sack ”—especially amongst the boatmen will be found 
artist’s models in protuberant muscles, deep chests, 
narrow loins, fair skins, and a foot a sculptor would envy, 
and they do not age so quickly as do the women—a man 
at forty is oiten a statue, at which age a woman is a 
hag. Nevertheless, the women rule the roast, and 
when Kashmir becomes really enlightened and reaches 
democracy—that acme of civilisation—Lalla Rookh and 
her sisters will be “ suffragettes,’ in complete command 
of the bread-winners! 

It is easy to conceive what a boon to these indigent 
people will be the advent of railway engineers and con- 
tractors wanting, and prepared to pay handsomely for, 
labour, draught cattle, boats, country carts, and building 
materials. Hard cash in circulation, without the inter- 
vention of the hated bunyah—a very paradise on earth. 

Turning to the artisan or higher class, the same 
improvidence is, of course, not so marked. They know 
the value of money, and many hoard limited wealth, but 
they are none the less avaricious. Some of the wood- 
carving, silk embroidery and carpets display most refined 
artistic taste, and the manner in which the Kashmir 
handicraftsman has modelled into his patterns the grace- 
ful sinuous windings of the river Jhelum, and the delicate 
outlines of his beautiful chenar leaf, foliage vieing in 
elegance with that of the vine, proves the race to be of no 
mean order of intelligence. These people are more mixed 
than the ryots ethnologically, and Hindoos and Sikhs 
crowd the bazaars of Srinagar, but the predominating 
element, as evidenced by name-boards on shop fronts, 
is decidedly Mahomedan. The whole mercantile and 
artificer class are in favour of the railway, for again it 
will mean to them pecuniary profit; the same may be 
said of the petty officials who sniff illicit gains out of 
Customs dues, railway contracts, quarry royalties, 
cartage of materials, and the hundred and one avenues 
which the astute Asiatic Government-underling knows 
so well how to exploit to his personal advantage. 

Excepting, therefore, the Church and the State—the 
Sikh Pundits and the Durbar—the whole country may 
be confidently pronounced to favour the new-born British 
policy of material, industrial and commercial progress, 
and the power and degree of the resistance exercised by 
this conservatism will, in chronological terms, represent 
the measure of retardation opposing ultimate realisation. 
It is but fair to acknowledge, however, that some of the 
most experienced Goverrment of India officials believe 
that the complete winning over of the Maharaja of Kash- 
mir and his satellites is but a question of time. The 
Sikhs are an exceedingly intelligent and shrewd class, 
headed by an aristocracy the like of which is absolutely 
foreign and unintelligible to the blatant and vulgar Ben- 
gali babu, and it is conceivable that Lord Curzon’s visit 
to the threshold of the Maharaja’s dominions, his last 
public act before quitting India, may have, in its object 
of giving Kashmir enhanced gubernatorial powers, laid 
the foundations of an entente cordiale, the unpublished 
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terms of which, thoroughly understood by both the high 
contracting parties, will be faithfully adhered to. 

Of the charms of the Happy Valley itself so many 
able pens have written that nothing can be added throw- 
ing fresh radiance on its natural splendour. To globe- 
trotters, lion hunters, and the crowd of itinerant pleasure 
seekers keen only on “doing” places, Kashmir presents 
perhaps but few attractions, save its remoteness and the 
magnetism of its poetical reputation, but to the jaded 
Anglo-Indian official, weary of the insensate ingratitude 
of that fate which in his youth directed his footsteps 
eastward, imbuing him with high hopes in his task of 
adding a corner-stone to the temple of civilisation—to 
such a one, buffeted throughout his career by the adverse 
winds of misrepresentation, wilful misunderstanding, and 
the perverse criticism of those whom to illumine has been 
his thankless mission—Kashmir offers a perfect haven of 
rest. 








TESTS ON MILD STEEL DISHED ENDS. 
No. I. 

We give below the translation of an ariicle which 
appeared in Germany a good many years ago, but our 
readers who are acquainted with the construction of 
modern boilers will not require to be told that the subject 
of dished ends is one of great importance in view of the 
increasing use of pres:ed end plates of the largest size, 
and they will also acknowledge that Professor Bach’s 
paper is the most comprchensive discussion of the subject 
that has appeared up to the present time. 

The following tests were made on seven dished and 
flanged ends in mild steel riveted into cylindrical shells, 
and reported by Professor Bach in the Zeitschrift des 
Vereines Deutscher Ingeniewre of December, 1899. The 
testing arrangements are described in the Zeitwng, 1897, 
page 1158. The temperature of the laboratory varied 
between 57 deg. Fah. and 65deg. Fah. The maximum 
change of temperature during any one test did not 
exceed 6deg. Fah. Dished end A: Figs.1 and 2, show the 
dimensions. Radius R = 3ft. 4}in.; mean radius of 
knuckles 1.4in. Fig. 2 shows the positions at which the 
measurements were made which were to determine the 
changes of form; these observations were made at the 
crown and at a distance of 2.96in., 5.9in., 8.85in., 
and 11 8in. away from it. Owing to the length of the 
measuring rods and the roughness of the plate surface, 
these distances could not be accurately determined, for 
which reason the actual dimensions are given on Fig. 
2. The deflections and permanent sets were deter- 
mined up to 514.5lb. by hydraulic pressure; above this 
pressure heavy leakage took place. Heavy leakage 
generally took place at 4261b. to 441 lb., as an opening was 
formed between the end and the shell. The results of the 
measurements are given in Tables I. toVII. and in Figs. 3 
to 9 they are graphically plotted, the mean of the 
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measurements being used. These results are only 
plotted up to 426 lb. in order to economise space. 

Fig. 10 shows the end plate A. (a) In its ori- 
ginal state determined by making two sheet iron tem- 
plates of lines at right angles to each other, the 
arithmetical means of the values obtained being used. 
(6) At a pressure of 235.21b the deflections being shown 
magnified twenty times by dotted lines. Examining the 
curves—Figs. 3-7—which refer to the centre of the end for 
points at distances of approximately 2.96in., 5.9in., 
8.85in., and 11.8in. from the centre—corresponding to 
the Tables I.-V.—we find:—Permanent sets take place 
early. On raising the pressure from 29.4 lb. to 58.8 lb., 
it always occurs, as seen in all the Figs. 37. This 
occurrence of permanent set at 58.8lb. is worthy of 
notice, as this pressure, is much below the pressures at 
which the ends would ordinarily be worked. An ordivary 
flanged end such as the one described having a radius 
R = 3ft. 44in. and a thickness of .39in. would be used for 
103 lb. pressure per square inch. If the vessel has to 
work at 103 Ib., it must, according to the regulations, be 





tested to 103 1b. + 73.51b. = 176.5 1b., but at a pressure | further increases of pressure up to 352.8 lb. the peeling 
of 176.5 lb. we find :— area extended towards the centre. With a pressure of 


At 11.8in. from centre, 529.2 1b. the peeling showed itself on a strip between the 


At centre. therefore | ¢ —Fig oun’ 
Pe a | eg and 6 Fig. 10. When the pressure was raised 
Detection . 0358in. 0045in. from 426 b. to 514. 5 lb. patches appeared formed by cross. 
Riceinastesk.. Spain ‘0017in. , ing lines commencing where the knuckle and the true 
Equal to ... 8.4 per cent. 38.6 per cent. of the | dishing joined and extended to a circle indicated by the 
deflection | feeler 18—Fig. 2. This peeling could only be seen on the 


But according to regulation No. 11 for boiler testing of underside clearly at the flat central part. 
the 5uh August, 1890, it is laid down that vessels after | _ The hydraulic pressure of 205.8 lb. was aécompanied by 
hydraulic test must not show any permanent set, and, of | distinct appearances, above 205.8 lb. the permanent set 
course, this can only be obtained when a previous test increased in a greater proportion than the pressure, and 
has been made which would give an initial per- contractions round the flange — where the end plate 
manent set. protruded from the testing barrel. In this case the 


The permanent set increases with fair regularity by influence of time was very marked on the amount of the 
inerease of pressure up to 3051b., but more rapidly at deformations, and traces of the scale peeling off were 
higher pressures, and above 320 1b, the curve rises very | Observable. 
rapidly. The deflections progress similarly. Tables I.-V. | The greatest stress, both in tension and compression, 
give the changes of form. takes place—just as in flanged flat end plates— at the 

: : : knuckle near the point z—Fig. 10—and is much greater 
Dished End A.—Figs. 1 and 2. than it is usual to assume for the working pressure. 


| | 
Radius from the centre, | | 


i. 5 
in inches 4, ere w+ 0 2-96 
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Conclusion. 











Deflection, in inches .. -023 | -0218 = -019 | -0136  -003 ae 

Permanent set, in inches -0U16 -0014 -0015 bore On Locomotives and Rolling Stock. 
Percentage of permanent Axsout 2350 locomotives were built during 1908, prac 
set to deflection ... 6-9 | 6-6 8 11-7 | 32 tically all of them by private firms, as few railways build 
locomotives to any important extent. Different types o' 
Pres-ure = 235-2 1b. per square inch corragated, flat-sided, and curved fire-boxes have been 
tried, in order to reduce the trouble from cracked sta 
Deflection. in inches was | “QD -O47 | -0413 -0308 | -0068 bolts. The latest design, as tried on the New York 
Permanent set, in inches -0058 | -0.56 -0054 | -005 | -003 Central Railroad, has a pitch of 5in. for the corrugations, 
Percentage of permanent ; . with a flat space between each pair of corrugations to 
set todetlection ... ... 11-6 12 | 18-2 16:3) 44 — receive the stay-bolt heads. The crown and side sheet 





/are flat. The tube sheet has an annular corrugation 
around the edge, with a flange which is riveted to a flang: 
This fire-bcx has more grate 


Table VI. shows the deflection of the end plate at the 
knuckle ; Table VII. the change of form at the cylindrical on the end of the fire-box. 





els Senne ou cemmet 


Fig.3 Fig.4 — Fig 5 Fig.6 } 3 
Pont 0 at Points 143 25 27 , 4 Pont 214-26 38 Points $15 27 39 if 
the contre ata radius of 296 from centre} \ataradus of 59 from the centre at a radus of 885 fram the sy a 























' ' . | H 
FI A ' ' A ' ' / ty / ’ 
' a A ' 
9| L a ie sf i f: i; Fat 
3 a cs 2 io ia) A , Pf ' 
< Or irs @ fe are SE i 
= ott : > | ; 2 eee As ' ' 
Si of” ' : 2 Oa a a nye {3 1 
i} te; Aryiiiyl rstkees AO} 
0 ‘i ® "4 o H ’ +4 ° >, or H ‘ 
nt Petes Pat : A | : ‘5 i iA \ an : ! 
Ue: peer; + wti4 ae : 5-f 1 aa et ae ' 
Ajj itiet & =" pressurh _ | {Tae eae see Sel ets ee Sr Sane as pe acta aese 
02 M7. 054 26ue 34 %3 0. 508 WG W54 DS? DOA. WIS 43 0. 88 WH MB4 P52 Fh HUIS $630 BE WE HE DSL I 6 Sits 
Oe we mentee “bot S675 jos per 006 262 a7 25h GM Mbsper O24 882 WB) USE BEE 3734 per” 238 2 WW Msi WAS 234 per 
Fig 7 /; 298 82 M7 358 MAE $238 ‘ 2980 882 MP 2058 Mes FFF a 
Points 6 28 20 P fe 0 588 Wh 4 252 T39h HIS 3s Oo 584 sb hE 2352 se _ HIS ain: 
é aie ngs23=232-p2apmgem ee as als ah Ga Eee 
aaradus of U8 From centre 7/ 3 =SSSSeer Kye age aoe i bh ae 
va Fig 8 iy 19.9. 
—s-++ i > Points 49 5051 $2 
Ce st awe Me ee ' Ponts 6 18 30 4. 4 Poms 
0588 76 4 287 2h__—<HTS WIM at the Knuckle sic ww a 
290 82 MI SE HAG WIA per 0 enters UN Swain Sc 
“The Endineer’ 


area and volume than the Vanderbilt corrugated circular 
fire-box. As compared with the ordinary fire-box, it has 
more heating surface, fewer staybolts, and greater strength 
and flexibility. It has been applied to an eight-coupled 
2:8:0 goods engine having a boiler 6ft. Sin. diameter. 
The Baldwin superheater in the smoke-box is claimed to 
show a saving of 10 to 15 per cent. in fuel and 8 to 12 per 
cent. in water, based upon trials in actual service. It also 
adds 10 per cent. to the hauling capacity. It is designed 
for moderate degree of superheat—that is, from 50 to 
100deg. Fah. Three railways have tried feed-water 
heaters of different designs. The Brown heater is a 
horizontal drum mounted on the boiler, 5ft. long, with 269 
tubes fin. diameter, through which a portion of the 
exhaust is diverted. Trials are said to have resulted in a 
coal consumption of 231b. per 100 ton-miles, as against 
30 lb. before the engine was equipped. Its use in service 
is said to have resulted in a 24 per cent. saving in coal, 
with 14 per cent. greater tonnage and 34 per cent. more 
train miles. The compound has lost caste on American 
railways, and the action of the Chicago, Milwaukee, and 
St. Paul Railway in ordering a dozen passenger com- 
pounds has therefore attracted considerable attention. 
They are of the 4: 4:2 or“ Atlantic ” class, with the Vauclain 
four-cylinder system of compounding, in which the high 
and low-pressure cylinders on each side are superimposed, 
and have their piston-rods attached to a single cross- 
head. The engines are designed to handle 600-ton trains 
at high speed ; the cylinders are 15in. by 28in., and 25in. 
by 28in.; the driving wheels are 7ft. lin. diameter, and 
the bo.ler has 3190 square feet of heating surface. Upto 
1904 about 3000 passenger and goods engines on this 
system had been built, but since 1902 the orders 
have been very few. To this system is largely due 
the extensive development of the piston valve for 
simple and compound engines. Thecapacity of obtaining 
high mean-effective pressure and great power in the 
cylinders at high speed made the system successful for 
express trains. It showed little or no fuel and water 
economy at high speeds, but did show both on slow goods 
engines. Four-cylinder balanced compounds—with inde- 


part of the dished end plate where it emerges from the 
shell of the testing cylinder (compare Figs. 1 to 10). The 
minus sign indicates that the change of form takes place 
toward the inside—that is to say, that a reduction in 
diameter has taken place, which is clearly seenin Fig. 10. 
The graphic representations of change of form are shown 
in Figs. 8-9. The permanent set shown in Fig. 8 is of 
interest. It did not appear at 58.8lb. pressure, above 
88.2 lb. it is positive, but above 323.4 lb. becomes nega- 
tive. In Fig. 9 the permanent sets are not developed 
until a test pressure of 205.81b. is exceeded. It is well 
to observe that when a certain pressure was exceeded the 
time element had a great influence on the extent of the 
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change of shape, and it was necessary to wait before the 
measurements could be made. This time influence did 
not clearly appear at 205.8 1b., but it was already notice- 
able at 235.2 lb., as a period of twenty minutes had to 
elapse before the deflection movement ceased in the 
centre of the end plate, and at a pressure of 264.6 lb. the 
time interval reached 50 minutes. When 205.8 lb. was 
reached for the first time a very low crackling sound was 
heard at the point r—Fig. 10—in the quadrant between 
the feelers b and 49, and for a very short distance the 
scale peeled off. At 323.4 lb. the loosening of the scale | 
was confined to the place just indicated, and it was 
only when the pressure was further increased that 





* No. LV. appeared February Sth, 





strips of scale peeling appeared and extended par- 
tially to about a third of the circumference. With 
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pendent cylinders—have been abandoned to all intents 
and purposes, although at one time they seemed likely 
to become general. It appears that they show no 
economy at high speeds, and the saving in damage to 
permanent way is not considered by the railways sufficient 
to warrant the heavy extra cost as compared with simple 
engines of equal capacity. 

Passenger locomotives of the 4:6:2 class, introduced 
by the New York Central Railroad to replace 4:4:2 
engines of insutlicient power—23,300 lb. tractive power, 
have cylinders 22in. by 28in.; driving wheels 6ft. Tin. 
diameter, and weigh 133 tons without the tender. Of this 
weight, the drivers carry 85 tons. The boiler is 6ft. 
diameter, with 20ft. tubes, fire-box 9ft. by 6}ft., and 4210 
square feet heating surface. Tractive power, 29,200 lb. 
The tender carries 14 tons of coal and 8000 gallons of 
water. Engines of the same type for the Atchison, 
Topeka and Santa Fé Railway—4:6:2, are as follows :— 
Cylinders, 25in. by 28in.; drivers, 6ft. lin.; weight with- 
out tender, 116 tons; tractive power, 32,600lb. The 
express 4:6:2 engines of the Chicago and Alton Railway 
reach 84,500 1b. tractive power. These have cylinders 
23in. by 28in., and 6ft. din. drivers, with a total weight of 
120 tons, and 75 tons on the drivers. The boiler is 6ft. 
diameter, with 20ft. tubes ; the fire-box is long and narrow, 
10ft. by 3$ft. The 80-ton tender carries 12} tons of coal, 
and 8250 gallons of water. For handling heavy express 
trains of 350 to 400 tons on heavy gradients, the Southern 
Pacific Railway has put on new 4:6:0 engines, some with 
coal and others with oil fuel. They have cylinders 22in. 
by 28in., with 5}ft. driving wheels ; the weight is 103 tons, 
with 80 tons on the drivers. 

The 2:8:0 class of engine is very general in goods 
service, but in order to give greater flexibility on a 
line abounding in curves, the Norfolk and Western Rail- 
way has used a four-wheel bogie, making engines of the 
4:8:0 class. They have cylinders 2lin. by 30in.; the 
driving wheels are 4ft. Sin. diameter, and the bogie wheels 
only 2ft. Tin. The weight is 100 tons, with 84 tons on 
the drivers, and the tractive power is 40,162lb. The 
boiler has 2950 square feet of heating surface, and 45 
square feet of grate area. Powerful 2:8:0 mineral 
engines for the Delaware and Hudson Railway have 
cylinders 22in. by 30in., 4ft. 9in. driving wheels, and a 
weight of 126 tons, with 110 tons on the drivers. The 
boiler is 7ft. diameter, with 3974 square feet of heating 
surface, and the fire-box is 9}ft. by 103ft. The tender 
weighs 75 tons. Similar but somewhat smaller 90-ton 
engines for the Chesapeake and Ohio Railway have 41,140 lb. 
tractive power, and are designed to handle coal trains of 
3000 tons—sixty wagons of 50 tons capacity. The 100-ton 
engines of the same class for coal trains on the Carolina and 
Ohio Railway are peculiar in having cylinders of great 
stroke, 22in. by 32in. The Atchison, Topeka and Santa 
Fé Railway has cylinders even larger, 24in. by 32in. 
These are on 105-ton oil-burning goods engines of the 
2:8:0 class, with 90 tons on the drivers and 43,970]b. 
tractive power. The Virginian Railway is a new line built 
specially for coal traffic, which is handled in trains of 
6000 tons. For handling these trains at the yards, engines 
of the 2:8:2 class are used, capable of passing curves of 
287ft. radius. The rigid wheel base is only 114ft. The 
engines have cylinders 24in. by 32in., 4}ft. driving wheels, 
and weigh 135 tons, with 110 tons on drivers. The 
heating surface is 4530 square feet, and grate area 
51 square feet. Boiler pressure 1801b. For express goods 
trains of 1750 to 2000 tons, on gradients of 1 in 117 to 
1 in 200, the Wabash Railway is using engines of the 
2:6:2 class, with cast steel frames. Tractive power 
32,912 lb. The cylinders are 22in. by 28in., and driving 
wheels 6ft. diameter. The boiler is 6ft. diameter, with 
19ft. tubes; fire-box 9ft. by 6ft.; total heating surface 
3560 square feet; boiler pressure 200lb. The tender 
carries no less than 15 tons of coal, with 7700 gallons of 
water. Other heavy goods engines are those of the 
4:6:0 class for the Boston and Albany Railway. Their 
total weight is 104 tons, with 80 tons on the drivers, and 
a 77-ton tender. The cylinders are 22in. by 26in.; driving 
wheels 53ft.; tractive effort 31,000lb. Banking engines 
for pushing trains up the incline of a gravity switching 
yard on the Cleveland, Chicago, and St. Louis Railway 
are of the ten-coupled 0:10:0 class, with cylinders 24in. 
by 28in., and driving wheels 4ft. 4in. The boiler is 
6ft. Sin. diameter, with 19ft. tubes, fire-box 6}ft. by 9ft., 
and 4600 square feet total heating surface. Tne weightis 
137 tons, or 212 tons with tender. 

Of narrow-gauge engines may be noted some for the 
metre-gauge Central Northern Railway of Argentina. 
These are of the 4:6:2 class, 57 tons, 40 tons on the 
drivers. They have cylinders 17in. by 26in., 43ft. driving 
wheels, and fire-boxes 54ft. by 43{t. Engines of the 2:8:0 
class have been built for a 3ft. gauge railway in Alaska, 
having 56 lb. rails, gradients of 1 in 25, and curves of 
286ft. radius. The frames are outside the wheels. The 
counterbalances are of cast steel, with the cranks outside, 
instead of being in the wheel. Some are solid, others are 
hollow to admit lead filling for adjusting the balance. 
The cylinders are 2lin. by 22in.; driving wheels, 34ft ; 
tractive power, 31,400 lb. The weight is 67 tons, 
with 60 tons on the drivers. The boiler is 54ft. diameter, 
and has a Vauclain smoke-box superheater. A four- 
wheeled all-coupled tank engine for the yard service of 
the Illinois Steel Works weighs 46 tons, or 11} tons per 
wheel. It has cylinders 17in. by 20in., 3}ft. drivers, and 
a tractive power of 21,0501lb. Engines of the Mallet 
duplex articulated type have been built for Brazil and 
San Domingo. The latter have end bogies, making a 
2:6:6:2 class. They are for a line of 24ft. gauge, with 
25 |b. rails, and 175ft. curves; cylinders, 10in. by 16in. and 
15in. by 16in.; total weight, 30 tons, with 25 tons on 
drivers. The fuel is wood. On the other hand is the 
huge Mallet engine for the mountain service of the 
Atchison, Topeka, and Santa Fé Railway. It also has 
bogies, and is of the 2:8:8:2 class. Cylinders, 25in. by 
28in. and 39in. by 28in.; driving wheels, 4}ft.; total 
whee! base, 58}ft.; weight, 200 tons. The boiler is 7ft. 
diameter, with 454 tubes 21ft. long; fire-box, 10}ft. b, 





9}ft.; heating surface, 7840 square feet; grate area, 
89 square feet. In a discussion of the Mallet type of 
locomotive at the annual meeting of the American 
Society of Mechanical Engineers, Mr. Vauclain stated 
that he has designed an articulated boiler for such engines, 
each part being rigidly secured to its cylinders and frame. 
Flexible connections are provided between the smoke 
chambers containing the superheater and reheater. He 
stated that there is no fear as to the life of the flexible 
connection, and that “there is no more opportunity for 
cinders to invade its minor recesses than there is for 
water to get under the scales of a fish.” 

With the steady development of electric traction for 
tunnels, mountain gradients, &c., on main lines, the 
design of the electric locomotives for this class of work 
becomes of increasing importance and interest. Most of 
them have no carrying wheels, but have all the weight 
carried by four driving axles arranged in two bogies. 
Those for the St. Clair tunnel, however, have three axles. 
In most of these cases two engines coupled together as 
one unit are used for the heavy trains. The New York, 
New Haven, and Hartford Railway, for the thirty miles 
of its main line out of New York, now electrified, had the 
double driving bogie arrangement, but has now added a 
two-wheel carrying bogie at each end. This is to reduce 
an excessive weight on the drivers, to give greater steadi- 
ness on straight line and in entering and leaving curves. 
The drivers are 62in. diameter, and the 33in. bogie 
wheels are set only 50in. in advance, between centres of 
axles. The weight on each bogie axle is 12 tons, and on 
each driven axle 19 tons, making a total of 100 tons, The 
wheel arrangement may be classed as 2:4:4:2 The New 
York Central Railway, which has used two-wheel carrying 
bogies, has substituted four-wheel bogies for greater 
steadiness and curve riding properties. The bogie wheel 
base is 6ft. These engines have thus a 4:4:4:4 wheel 
arrangement. The locomotives for operating the St. 
Clair River submarine tunnel of the Grand Trunk Rail- 
way, superseding the old ten coupled steam engines, have 
six wheels to each unit, with no carrying wheels. The 
wheels are 62in. diameter, and there is a 250 horse-power 
motor on each axle. The weight for the complete unit— 
0:6:6:0—is 132 tons. The locomotives are to handle 
trains of 1000 tons at ten miles an hour on gradients of 
1 in 50, and they have power to start such trains on these 
gradients. They were put in service in 1908, with en- 
tirely satisfactory results. Electric locomotives for the 
Michigan Central Railway’s submarine tunnel at Detroit, 
now being built some miles south of the St. Clair tunnel, 
will be composed each of two double-bogie engines with 
no carrying wheels. The two bogies of each section are 
hinged together, and have 4ft. wheels. The weight is 
100 tons, or 200 tons for the complete engine, and the 
latter is designed to perform practically the same work 
as those in the St. Clair tunnel. The locomotives for 
operating the Cascade tunnel of the Great Northern 
Railway, in the Rocky Mountains, have two four-wheeled 
driving bogies, but no carrying wheels. They have 5ft. 
wheels, 11ft. bogie wheel base, a motor on each axle, and 
a weight of 115 tons on the four axles. 








DRAINAGE ADITS FOR METAL MINES. 


Aninteresting paper on the tunnel constructed from Bagillt 
to the Milwr mines by the Holywell-Halkyn Mining and 
Tunnel Company was read some little time ago by Mr. J. 
Philip Jones at a meeting of the Manchester Geological and 
Mining Society, which is federated to the Institution of 


Mining Engineers. We do not propose here to give more 
than a few quotations from this paper. The subject, 
however, has many associations of more than local 
interest, and it may, therefore, be elaborated by references 
to what has been done elsewhere at home and abroad, 
always with the same object of getting at the treasures of 
drowned mines, or of obviating the inevitable submersion 
of others. 

At the outset of his paper Mr. Jones went into the 
early history of the mining in the deserted district it is 
sought to unwater, puinting out that the water difficulties 
experienced in the shallow shafts were overcome 
200 years ago by the introduction of Cornish miners who 
drove numerous adits up to 200 yards in length. Traces 
of many of these adits, with the date on the headstone, 
have recently been unearthed. Owing to the configura- 
tion of the country these adits only unwatered a very 
moderate depth, and about 1780 Cornish pumping engines 
were installed. Some of the mines in this region appear 
to have been very rich in lead, but the water difficulty 
caused them all to be abandoned many years ago. The 
new tunnel has for its purpose the reopening of the Milwr 
mine—which has now been an accomplished fact for 
some time—and also the drainage of about 3000 acres of 
limestone area further on and adjacent to the area 
drained by the Halkyn Mines Drainage Company. The 
tunnel of the last-named concern was constructed in 
1875 on parliamentary powers being obtained authorising 
the levy of royalties on the mineowners in its area. 
Owing, however, to erroneous ideas existing about the 
depth of the bearing measures the adit was driven con- 
siderably above the sea level, and it is not now of so 
much utility as would have been the case had it been 
driven at the sea level. Profiting by what has come to 
light since 1875, the new tunnel has been commenced at 
6ft. below high-water mark at Bagillt, and is 72 yards 
below the Halkyn tunnel. The length to what is known 
as the Herward shaft is 2990 yards in a straight line, and 
the total cost was £38,870, or £12 per yard. The late 
Mr. N. R. Griffiths, of Wrexham, was the engineer, and 
the result proved the calculations to have been most 
accurately made. 

The dimensions of the tunnel, which is circular, are as 
follows :—Diameter, 8ft.; waterway, 6ft. by 14ft., this 
being boarded over. In places the tunnel is lined with 
brick or iron tubbing, but this is not necessary through- 





out. This tunnel is constructed to serve the double 
purpose of an ore and a waterway, tram rails being laid 
over the latter so that the ore can be brought down’ to 
the dressing floors erected at Bagillt. 

The normal flow of water met with is 3} million 
gallons per 24 hours. The tunnel is now being con- 
tinued in a south-easterly direction, the total length 
being 3600 yards. 

Turning now from the particular to the general, there 
can be little doubt that the unwatering of large areas by 
means of a comprehensive scheme such as that explained 
by Mr. Jones, and that of the Halkyn Mines Drainage 
Company, is a much better way of spending money than 
is the erection of numerous pumping engines which may 
at any time prove unequal to the demands made upon 
them. On the Continent bold schemes involving the 
expenditure of hundreds of thousands of pounds have 
been carried out, the mileage driven being in individual 
cases much greater than anything which has been 
attempted in England. But there is this important fact 
to notice about these continental enterprises. The 
minerals belong to the State, whereas in Great Britain 
they belong to individuals, and what is more, there may 
be many owners in a specific area. Certainly in Derby 
shire the Crown owns the lead, but as there is no 
mining by the State the general conditions are such as 
appertain to the rest of the country. We believe that 
the Halkyn Mines Drainage Company is the only one 
of its class which has operated in Britain; that is, it is 
a venture owning no mines, but subsisting entirely on 
royalties derived from the tonnage of lead yielded by the 
mines operating in its drainage area. As for the great 
bulk of the drainage adits—or soughs, as they are called 
in Derbyshire—they have been driven at the cost of th: 
mine adventurers, a notable exception being the Blackett 
or Beaumont level, to be 6} miles long, and not yet com- 
pleted after many generations of work. Between 170) 
and 1800 numerous soughs were driven in Derbyshire, 
many of them existing to-day. One of the most notabl: 
was the Hillear, which runs fromthe Derwent 14 miles 
south of Rowsley, by Stanton Moor, with branches alto 
gether 3} miles long. The exact date of its construction 
has been a matter of doubt and controversy, but perhaps 
1753 is not far out. The cost was £50,000, and, contrary 
to the general practice, it was utilised as a waterway. 
In the present state of the lead market it would not be 
easy for private enterprise to finance such undertakings. 
Other notable old Derbyshire soughs are the Yatestoop, 
running nearly two miles from the Derwent into the 
Winster and Elton district; it took twenty-one years to drive 
at a cost of £30,000. The Stoke sough draining mines in the 
Eyam district into the Derwent was 1} miles long, and cost 
£30,000, and the Meerbrook sough commenced in 1773 
was one of several in the Wirksworth district. To the 
best of our knowledge the most modern of such schemes 
is the sough driven in 1881 from the Wye at Ashford for 
a distance of one mile to the old Magpie mines at 
Sheldon. The cost was partly borne by the Duke of 
Devonshire of that day, though the cash was not paid 
over until the completion of the work. Unfortunately, 
the monetary outlay, amounting in all to £29,000, was a 
somewhat unremunerative expenditure, the mine proving 
poor at depth. This failure of ore at depth in the lime- 
stone is an important factor; it was pointed out by 
Farey, who wrote in 1811, that most of the great soughs 
had proved unprofitable ventures, not only because of the 
long time taken over driving them, but also because the 
mines they unwatered proved poor when they got an) 
depth into the limestone. This is also the experience of 
Mr. Wass in the Crich district, as, writing in 1868, he said 
that, as a rule, the veins are stronger and more productive 
in the upper than in the lower parts of the limestone. Of 
course, there are exceptions to this dictum which might be 
instanced, and, moreover, it must be remembered that 
upper and lower parts of the limestone are but compara- 
tive terms. Still, its general truth seems to be pretty 
well established for Derbyshire. With regard to Flint- 
shire, we have no special information bearing upon the 
point, and it is well known to be a dangerous proceeding 
to argue from one lead mining district to another. In 
Flintshire, we believe we are right in saying, the most 
productive bed is the chert which lies between the upper 
limestone and the millstone grit, and this is of a character 
and thickness unknown in Derbyshire. 

The two Welsh projects already mentioned are not the 
only local schemes of their kind, another of importance, 
which has been hanging fire for some years, being the Llan- 
armon drainage scheme, for which an Act of Parliament 
was obtained some fifteen years ago. It is understood that 
the late Duke of Westminster was prepared to take a 
substantial interest in the scheme, which is to have 4 
capital of £100,000. After much delay it is reported that 
the work is shortly to be taken in hand, the adit to be 
driven, commencing near Mold and running for over three 
miles to the Llanarmon group of mines just within the 
borders of Denbighshire, a district in which the mines have 
been flooded for many years. In this case royalties will 
be payable to the company by the mines raising ore in its 
drainage area. Perhaps we ought to have mentioned 
earlier on that zinc blende is also a component of the 
Welsh lodes, in some cases exceeding the galena or lead 
ore in amount. 

No such comprehensive schemes have been mooted for 
Cornwall, no doubt to the relief of those who are strenu- 
ously advocating the employment of electric pumping 
machinery. The old Gwennap level draining the Redruth 
district remains the principal work of its class in England, 
though it can hardly claim to rank with the chief con- 
tinental adits in its engineering features or importance. 
Its total length of 30 miles is largely made up of branches 
which drained numerous mines, now abandoned, to a 
depth of 420ft. Its mouth is at the north end of Fal- 
mouth harbour. 

As previously mentioned, the adits draining important 
metal-mining districts on the Continent have been .con- 
structed by the State owning and working the minerals. 
The most important of these have received notice 
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in books on metal mining, but the writer has not 
hitherto come across any mention of one to which his 
attention was drawn not long ago in north-western 
Bohemia. This is the Kaspar Pflug adit, which drains 
the old tin-mining districts of Schoenfeld and Schlaggen- 
wald. It is about five miles long, and the headstone at 
the entrance, which is near the road leading down the 
valley to Elbogen, is adorned with the double eagle and 
the date 1640; the last two figures are really illegible, 
but they are put down as 40 from information received 
on the spot. It is said to have been commenced in 
1539. A good deal of this adit has now fallen in, and 
much work would be necessary before it could be utilised 
for new mining operations in the district. Of the drainage 
adits now in use on the Continent, four of the most im 
portant may be briefly mentioned. 

The Rothschénberger Stollen at Freiberg, Saxony, has 
a trunk of 8} miles, and with its branches totals 25 miles. 
The cost was £359,384, though this included the sinking 
of a number of shafts. The Kaiser Josef II. Erbstollen 
at Schemnitz in north-western Hungary was only 
completed in 1878, after nearly a hundred years’ work at 
an expenditure of about £383,000. 

The main adit at the Przibram mines in Bohemia is 
also known as the Joseph II.; its length from the mouth 
to the Stephan shaft is about five miles, but with 
branches it totals 13} miles altogether. These mines 
were until recent years the deepest in the world, but there 
is only very little water to pump from the lower levels to 
the adit, which is about 500ft. from the surface. The 
last to be mentioned is the Ernst August Stollen, which 
drains the mines of the Clausthal district, in the Harz, 
the total length of which, with its branches, is 14 miles. 
It will be recognised that the utility of these mine adits 
depends largely upon the depth of ground they can un- 
water without the aid of pumps. This, of course, is 
entirely a matter of the configuration of the country, #.e., 
the contiguity or otherwise of deep valleys. The Holy- 
well-Halkyn tunnel, as we have seen, is driven from sea 
level, and has therefore been designed with a view to 
obtaining the maximum efficiency available. 








THE TRANSMISSION OF HEAT BETWEEN 
FLUIDS. 
By R. M. NEILSON. 


Many physicists, including men of eminence, such as 
Newton, Joule, Rankine, Osborne Reynolds, and Stanton, 
and lately Professors Weighton, Nicolson, Mellanby, and 
Josse, have investigated the subject of the transmission 
of heat from one fluid to another in an experimental or 
theoretical manner, and several technical workers—among 
whom may be mentioned Hagemann*™ and Hausbrand!— 
have collected and arranged results obtained in actual 
practice. 

Nevertheless, although a considerable amount of matter 
has been written on the subject, this has mostly been 
either of a scientific nature which could not well be 
applied to practice, or has consisted of purely empirical 
formulas which are of use only in the particular cases for 
which they were formulated. 

In the present discussion an attempt has been made 
to treat the subject in a scientific manner, and yet so to 
present it that the data given can readily be applied in 
practice, and, moreover, to deal with the matter com- 
prehensively, so that all variations common in practice 
can be allowed for. 

The constants employed in the following formulas can 
only be obtained by experiment; but, once obtained for 
any apparatus, they enable similar apparatus—but with 
different variables—to be scientifically designed. Only a 
few constants are given by the writer—these being 
obtained from his experience—but an understanding of 
the following discussion will, it is hoped, enable any con- 
stants obtained by experience to be rightly used in esti- 
mating results in untried apparatus of a similar nature. 

The rate of transmission of heat between two fluids 
separated by a diaphragm—such, for example, as the 
sides of a Px ae: be taken to mean the quantity of 
heat passed from one to the other per unit of time. The 
term is, however, commonly used to indicate the quan- 
tity of heat transferred per unit of time and per unit of 
area of diaphragm, and will be so used in this discussion, 
so that, if H represents the heat passed through the 
diaphragm, A represents the area of the latter, ¢ repre- 
sents time, and F represents the rate of transmission of 
heat, then 

H 
F i (1) 

The letter / is commonly used by engineers in connec- 
tion with condensing and evaporating plant to denote 
this rate of transmission of heat per degree difference of 
temperature between the two fluids. k therefore stands 
for the quantity of heat transferred through the diaphragm 
from the one fluid to the other per unit of time, per unit 
of area of diaphragm, and per degree difference of tempera- 
ture. 

Hence, if @ denote this difference of temperature, 

ee eee: 2) 
ain «re 

These equations hold good quite irrespective of the 
units of time or area or of the thermometric scale 
employed. 

If @ is not constant over the area in question or changes 
during the interval of time under consideration, the mean 
difference of temperature, denoted by ®,, is employed in 
equation (2) which becomes 

ie a 
9 Ao, ¢ 
As an example, suppose that water passing through 


(8) 
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a tube of a condenser 6ft. long, at the speed of 5ft. per 
second, is heated from 86 deg. to 94 deg. F’. in its passage, 
the steam outside of the tube being at 100 deg. F. If the 
tube is tin. external diameter, and No. 18 standard wire 
gauge, its superficial area is 0.196 square feet per lineal 
foot, or 1.176 square feet in all. The interior sectional 
area of the tube is 0.00238 square feet, so that 0.728 lb. 
- water are passed through it per second or 2620 lb. per 
our. 

Using British units for area and heat, and taking the 

hour as the unit of time (which latter is customary), 


H _ 2620 x 8 = 20,960 
and F —_29,960 _ 47 809 
1.176 


If the Fahrenheit scale of temperature is used, and 9,, is 
taken as 10* 
_ 17,800 _ 


:k= = 
0 1780 
Equation (3) can be put into the form— 
H=kAemt (4) 


It is H which is in almost all cases required. A is 
known, @,, and ¢ can be obtained, and & is the difficult 
quantity to allow for; itis often called the coefficient of 
transmission of heat, and, as may be expected, varies to 
an exceedingly great extent. 

Let the two fluids on opposite sides of the diaphragm be 
designated by S and W respectively. 


Let F, = rate of transmission of heat from S to the 
diaphragm. 

Let F,. = rate of transmission of heat from the dia- 
phragm to W. 

Let F = rate of transmission of heat from S to W 


vid the diaphragm. 
We have reasonable grounds for assuming that 
Ly Ai 6; oe B, V; 6,4 ee ht (5) 
where V, is the vel. of the fluid, 9 is the difference 
of temperature between the fluid and the adjacent surface 
of the diaphragm, and A, and B, are coefficients depend- 
ing on the nature of the fluid, and on the physical condi- 
tion of the fluid, and a is a variable which appears from 
some evidence to be less than unity for low values of V, 
but certainly, after reaching unity with a certain value 
of V, remains fairly constant for a considerable range in 
V. The minimurn value of V at which a is approximately 
unity appears to be less for liquids than for elastic fluids. 
Similarly we may assume that 
Fe = As0;+ Bs Vir ¢! (6) 
the symbols having the same or corresponding meanings. 
It is convenient, before discussing these formulas, to 
first consider an analogous electrical case. Ohm’s law is 
E Se 
© =—or R = — 
KR 


: ) 


where C indicates the current, which is the rate of trans- 
mission of electricity, E is the difference of potential 
oo causes the flow, and R is the resistance to the 
ow. 
A corresponding equation can be set down in the case 
of the flow of heat 


6 6 
F = -orr = 
r F 


a 


(8) 


where F is the rate of transmission of heat, @ is the 
difference of temperature between the two substances 
between which the flow is taking place, and r is the 
resistance to the flow. 

Now in the electrical case suppose that R;, Re, and R, 
are three unknown resistances, and that we wish to find 
what current a given E.M.F. will send through the three 
when connected in series. Suppose that we test each 
resistance separately with any convenient E.M.F. in 
each case. 

Let E, be the E.M.F. in the first of these tests, and C, 
the current obtained, and let E, and C2 and E, and C, be 
the corresponding quantities in the two other cases. 

If we find in these tests that 


Ci = «aE, ” (9) 
C.=yE, . (10) 
and Cea x =: (11) 
then we know from equation (7) that 
E E 1 
R= Sn 2 
“GG «kh 2 (12) 
R,=!, (18) 
y 


and consequently that, if Ri, Rz, and R,; are connected in 
series, and if C is the current passed through them 
by an E.M.F. of E, 


as ae 
Ri+Ri+Rs —-+-+-—° 

id y z 
Now in the case of the transmission of heat from S to 
W through the diaphragm there are three resistances, 
11) 72, and 73; Yr; is the resistance to the transference of 
heat from § to the diaphragm ; 7. is the resistance to the 
flow of heat through the diaphragm; and 17; is the 
= to the transference of heat from the diaphragm 

to 


(15) 


The values of R,, Ra, and Ry, given in equations (12), 
(18), and (14), were obtained from equations (9), (10), and 
(11). Similarly, the values of 7; and r; can be obtained 





Lace ~ is exactly 10 only if the rate of rise of temperature along the tube 
is uniform. 
t+ These equations are modified forms of one given by Professor Osborne 
Reynolds ina or read before the Lit+rary and Philosophical Society of 
Manchester in 1874 ‘“‘On the Extent and Action of the Heating Surface 
Steam Bojlers.” Those desiring to know the reasons which lead to the 


for 
oP aataae 





p of the eq: should refer to that paper; and, for the benefit 
of those who do not have access to the ‘‘ Proc edings” of the above- 
mentioned Society, it may be mentioned that Professor Reynolds’ obser- 
vations and deductions are quoted in Professor Perry’s book on the 
Steam Engine, First Edition, page 594, 





from equations (5) and (6), remembering that @ corre- 
sponds to E, and F to C. j 


AE te! 9 
Thus n= F, = = 0, + B, V4 6; 
1 
Feet. NS Pas fee Mi 
A, + B, V4 sat 
a I 
and r; = A, + B, V* (17) 


We can then form an equation similar to equation 
(15) for the heat transmission from § to W. 


rS 6 
1 -E nar 
a 
= ] 7 (18) 
¥e 2 = 
ace * ™* Se 
1 
and hence k = [eae ——7 (19) 
a 
41+ BV; A; + B; V® 


With a thin metallic diaphragm clean on both sides r 
is very small, but can be greatly increased by the deposit 
of scale, oil, soot, &c. When the fluid S is saturated 
steam which is being rapidly condensed and the water 
of condensation drained off as soon as formed, A is 
very great—due to the condensation action—and hence 
the first term of the denominator of the fraction in equa- 


1 : 
Sees ee With cl 
A+B Ve ith clean 
condenser tubes of normal construction 7, is very small, 
and hence 


tion (19), viz., is very small. 


1 
adie 1 (20) 
Ag + Bs ve 
Moreover, in such a case A; is very small, and V,, is 
usually within the limits in which 6 is approximately 
unity. 


~ A; + B,Vi* . 


Hence k=B,Vw. (21) 
This must only be taken as a roughly approximate 
formula. As such it appears to be very reliable; it 
agrees with Professor Weighton’s tests on experimental 
Contraflo condensers at Armstrong College, Newcastle- 
on-Tyne, when he found that, if the condensation of 
steam per square foot of cooling—tube—surface was pro- 
portional to the velocity of the condensing water through 
the tubes, the outlet temperature of the water and the 
vacuum remained approximately constant.* Professor 
Josse has also found that in such cases the water velocity 
is the dominating factor+; and the writer, and probably 
numerous other experimenters have found the same. 
Equation (21) must not, however, be used with dirty 
tubes, in which case rz has a considerable value. More- 
over, if the condenser steam is allowed to collect’ on the 
diaphragm, i.e., the tubes in the case of an ordinary 
condenser, the resistance of the collected water is then 
added to the resistance of the diaphragm, and 7, is con- 
siderable. The first and second terms of the denominator 
in the fraction in equation (19) can in this case be 
aggregated and represented by r-, which is not small 
compared with the third term, and the equation becomes 


1 
fetes va) as we a, 
pois ae (22) 
As - B;V 
Formulas used for this condition are sometimes of the 
nature of 


i 
te + 





kacvd+Ve . 
ork=cid+Vy. 
where ¢ and d are constants. 

Such formulas may give results which, with a 
limited range in the value of V,, approximately 
agree with results obtained in practice with par- 
ticular apparatus; and, moreover, such formulas may 
give curves of variation of k with variation of V.,,, which 
within certain limits in the value of the latter nearly 
coincide with the curve given by equation (22), suitable 
constants being chosen in both cases. The author does 
not deny that formulas such as (23) and (24) may give 
approximately correct results if used in certain cases and 
within certain limits; he submits, however, that such 
formulas have not a scientific basis, and their so-called 
constants must be changed for any but a limited range 
in Ve. 

This will be obvious if it is considered that with such 
formulas there would be no limit to the value of & if V,, 
were continually increased. Now we know that there is 
a definite rate of transmission of heat along any metal— 
say a metal rod—according to the difference of tem- 
perature at its two ends and its dimensions, and there is 
therefore a certain value of k for a short portion of this 
rod equal in length to the thickness of the tubes to which 
equations such as (23) and (24) are said to apply. This 
value of k is definite and cannot be exceeded, no matter 
how the heat is put into one end and taken out of the 
other end of the rod ; but, according to equations such as 
(28) and (24) we could get a higher value of & by taking 
a sufficiently high value for V», which is absurd. 

According, however, to equation (22) and also to the 
fundamental equation (19), & has a definite limit, no 
matter how great be V,. 

The curves in the accompanying figure will serve to 
make this point clear. All three curves are plotted 
according to equation (22), but with different values for 
re and A,;. They also give a general idea of the 


(23) 
(24) 





* The sign=, as us:d by the late Lord Kelvin, signifies approximate 
equality. 

*Se paper read by Professor Weighton on “The Efficiency of Surface 
Co densers,” read before Instirution of Na‘ al Architects, April, ] 

+ See paper reed by Professor E. Josse before the Schiffbautechnische 
Gesellschaft, Berlin, June, 19.8. 
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nature of curves representing the fundamental equa- 
tion (19). In curve X, 7 and As have been given 
small values to suit the case of Professor Weighton's 
tests above mentioned, and it will be seen that for a 
portion of the curve / varies approximately as V,,.. In 
curve Y r, has the same value as in curve X, but 
a much higher value has been taken for A,; and it will 
be seen that the influence of velocity on the value of k is 
here very much less. In curve Z, A; has the same value 
as in curve X, buta high value has been taken for r,, which 
prevents k from ever reaching the height attained by the 
other curves. Each curve with increase in V,, approaches 
at a constantly diminishing rate to a maximum value of 


k, which is represented by 1/7, and is the same 
for curve X as for curve Y. 
—————— 
= 











If r2 is very great compared with the other terms in 
the denominator in equation (19), as in the case of heat 
passing through a brick wall from air nearly at rest on 
one side to air nearly at reston the other, 

=! 

Fy 

If, on the other hand, 7, is very small compared with 

both the other terms in the denominator in equation (19), 
= 1 

k= — = 5) 
i (26) 
+h! FR Ve 


If, moreover, A, and A; are small compared with 
B, V,; and B; V,- respectively, and if V; and Vy are 
within the limits between which a and + are approxi- 
mately equal to unity, 


(25) 


1 - : 
b= = B, V, . B, Ve = 
o> i = > = 6) qanee 
Cache Bi V, + B; Ve 
a, "i, ¥ Se 
If B, V, and B, V, are not very far different from 


each other in value, say if one is not more than 50 per 
cent. greater than the other, their geometric mean is 
not more than about 2 per cent. different from their 
arithmetic mean. Hence, dividing the numerator of 
the fraction in equation (27: by the geometrie mean of 
the two quantities and dividing the denominator by 
their arithmetic mean, we obtain 


ree 


9 


k = (28) 

This agrees with experiments made by the writer on 
coolers for condensed steam water in which cooling water 
was passed through the interior of tubes, and the water 
to be cooled over the outside of the tubes or vice versd. 

Equation (28) can be put in the simplified form of 

k = fvivi (29) 

This is a convenient form of equation for use when 
many calculations of the value of k have to be made, as it 
admits of rapid determination of results by means of a 
slide rule. 

As to when this formula can be legitimately used can 
be decided by the foregoing discussion. It has been used 
by the writer with good effect in calculations as to water 
coolers in many cases where V,, is several times greater 
than \V,, an allowance being made by guess—when 
thought worth while—in supplying a value for f, for the 
difference between the arithmetic and geometric means 
above referred to. 

In the case of water-heaters or coolers in which S and 
W consist of water, one being on the outside and the 
other in the interior of small tubes, f has been found by 
the writer to be 100 to 150, V, and V,, being in feet per 
second, and / in British thermal units per square foot of 
surface per deg. Fah. mean difference of temperature; 
f depends on the design of the apparatus, and a little 
experience is required to enable its proper value to be 
predicted. 

In the case of a fire tube boiler—and referring again to 
equation (19)—if V, represent the velocity of the hot 
gases, and V,, the velocity of the water, V, is or may 
be considerable, while V,, is very small. A; depends on 
the evaporation rate, and with rapid evaporation may be 
very high, while with no evaporation it is very low. A, 
is usually small compared with B,V{, and r. with clean 
tubes is very small. The equation therefore takes the 
following approximate form :— 


we et, Ve (30) 
“ae 1 A;+B V4 
by, vet A; 


It will be seen that, according to this equation, as the 
evaporation increases, and A, consequently rises in value, 
k tends to become more and more nearly proportional 
to V2, and as under ordinary conditions V. is usually such 
that zis approximate by unity, it follows that at high rates 
of evaporation k varies very nearly as V,. With an 





| not a straight line. 


infinitely great value for A, k would vary directly as V, . 

This has often been found to be the case with fire tube 
boilers, the total evaporation being little affected by 
stopping up some of the tubes, and passing the gases ata 
correspondingly higher velocity through those remaining 
open. This only holds good provided that the tempera- 
ture of the gases and the draught are such that a good 
evaporation is obtained when the tubes are not stopped. 
With low rates of evaporation A; has a much smaller 
value, and therefore, as can be seen by again referring to 
equation (80), k is not so nearly proportional to V,. If 
A,, were only equal to B, VS, / would vary as the square 
root of V¥. 

It is necessary, before concluding, to say a word in 
explanation of the results obtained by some experi- 
menters which would seem to show that, under certain 
circumstances, / is far from being independent of @. 

A rise in the value of / with increase of @ sometimes 
occurs with the measured velocities of the fluids remain- 
ing constant; but this, in the writer's opinion, is due, 
not directly to the variation in @, but to the effect of this 
variation on A; or A,. 

In equation (18), V, and V,, refer to velocities given 
positively to the fluids, while A, and A, involve any 
circulation produced by the heat taken from or given to 
the fluids. Such circulation obviously influences the 
transmission of heat, but more so in some cases than 
others. For example, the effect will be less with a high 
than with a low positive velocity. 

Increase in 6, therefore, by augmenting the trans- 
mission of heat, may increase the motion of one or other 
or both of the fluids to a very appreciable extent, and the 
transmission of heat be therefore increased, first, on 
account of the increase in @, and, secondly, on account of 
the improvement in the circulation. That is, F in 
equation (18) may increase at a greater rate than 6, but 
only because one or two other quantities in this equation 
also vary; k is really still dependent only as given in 
equation (19). 

On the other hand, a rise in the value of @ is often 
accompanied by an apparent slight fall in the value of &, 
with V, and V,- constant. This can be explained by the 
mean temperature of one or other of the fluids as estimated 
from thermometer readings being substantially different 
from the actual mean temperature adjacent to the 
diaphragm, due to the circulation being inadequate to 
maintain the temperature in either fluid approximately 
the same at the diaphragm as at a short distance from it. 
This difference between the measured and the actual 
temperature will be greater with high than with low 
values of ®, and hence the transmission of heat will 
appear to increase at a less rapid rate than @. 

Take the case of water passing through a tube on the 
outside of which is a heating fluid. The temperature of 
the water is measured before entering and after leaving 
the tube; and, the mean temperature of the heating fluid 
being known, 8,, is calculated. The value so obtained 
for @,, will, however, be the mean difference between the 
temperature of the heating fluid and that of the body of 
water within the tube, whereas what is wanted is the 
mean difference between the temperature of the heating 
fluid and the temperature of the water in contact with 
the inner surface of the tube. 

For example, the mean temperature of the water enter- 
ing the tube may be 70 deg. and the mean exit tempera- 
ture 84 deg., these temperatures being recorded by 
thermometers. The heating fluid may be homogeneous, 
and at an approximately uniform temperature of 90 deg. 
The mean temperature of the water within the tube can 
then be calculated to be 78.4”, and @,, is therefore said to 
be 11.6. If, now, the water enters at 60 deg., and its 
mean exit temperature is 80 deg., its mean temperature 
within the tube can similarly be calculated to be 71.8, 
and @,, therefore taken as 18.2, and, as the heat put into 
the water per degree difference of mean temperature 
appears to be 14/11.6 =1.205 in the first case and 
20/18.2 = 1.1 in the second case, k appears to fall with 
increase in @),. 

What is actually the case, however, is, tke writer 
believes, that the mean temperature of the water lining 
the tube is in the first case, say, 79.5, and in the second 


case about 75, so that @, is 10.5 and 15 respectively in | 


the two cases, and the transmission of heat, therefore, 
directly proportional to ¢,,—except for small variations in 
A, or A, as before mentioned. 

The writer has no reason to believe that equations (18) 
and (19) cannot be generally used. The only question is 
that of the correct values to be given to the constants 
involved; this can be done by an intelligent utilisation of 
the results of tests—preferably tests by oneself. 


SYMBOLS AND ABBREVIATIONS. 


F = Rate of transmission of heat from one fluid § to 
another W through a diaphragm. 
= Thermal units per unit area of diaphragin and 
per unit of time. 
; = Coefficient of transmission of heat. 
= Therma! units per unit area of diaphragm, per 
unit of time, and per degree difference of tem- 
perature between the fluids. 
I's = Rate of transmission of heat from the fluid $ to 
the diaphragm. 
F',, = Rate of transmission of heat from the diaphragm 
to the fluid W. 
V. = Velocity of fluid S. 
Vy» = Velocity of fluid W. 
H = Units of heat transferred. 
A = Area of diaphragm. 


=~ 


¢ = Time. 

6 = Difference in temperature between the fluids S 
and W. 

@m = Mean difference when @ varies. 





* If the rate of increase of temperature of the water were uniform aiong 
the tube, the niean temperature would, of course, be 77; but the rate 
varies with the difference in temperature between the water and the fluid 
outside the tube, so that the curve of rise of temperature of the water is 
This is well known. 


6, = Difference in temperature between fluid S and 
adjacent surface of diaphragm. 
6; = Difference in temperature between fluid W and 
adjacent surface of diaphragm. 
= Coefficients depending on the nature and 
physical condition of the fluid S. 
A;, Bs = Ditto for fluid W. 
r, = Resistance to transference of heat from fluid S to 
diaphragm. 
Resistance to flow of heat through diaphragm. 


Ay, By 


r; = Resistance to transference of heat from diaphragm 
to fluid W. 

r = Resistance to transference of heat from fluid S to 
tluid W vid the diaphragm. 

mT) a T2. 

a,b = Variables, but usually approximately equal to 


unity. 

} = Coeftlicient for use in certain cases in which both 
fluids are water. 

C, C,, Co, C; = Electric currents. 

EK, Ey, Eo, E, = Electromotive forces. 

R, Ry, Re, Rg = Electrical resistances. 

< = Approximate equality. 








OBITUARY. 


ROBERT LUKE, 


Ir is with regret that we have to announce the death 
of Mr. Robert Luke, which occurred at his home, Carlton 
House, Bowdon, on February 4th. Mr. Luke was in his 
seventieth year. He was educated at the Stamford 
Grammar School, and commenced his business career 
with Messrs. Smith and Ashby, an old-established firm of 
agricultural engineers in that town. Subsequently he 
was admitted into partnership, the title of the firm being 
altered to Ashby, Jeffery and Luke. The business was 
afterwards taken over by Blackstone and Co., Limited. 
About thirty-three years have elapsed since Mr. Luke 
applied himself to the production of emery grinding and 
polishing machinery. When he took up the manufacture 
of emery wheels these articles had a somewhat doubtful 
reputation owing to their bursting tendencies. Mr. Luke 
did not fail to appreciate this drawback, and at once set 
about making and mounting wheels in‘a scientific manner. 
He introduced and patented a form of safety mounting 
which achieved much success, and in a further improved 
form is still extensively made and used. The business of 
emery wheel making which Mr. Luke helped to found 
under the name of Slack’s Emery Wheel and Machine 
Company, Limited, at Ardwick, Manchester, was subse- 
quently changed to the title by which it is still known, 
Luke and Spencer, Limited. Under this name, and 
largely owing to the business-like management of the 
subject of this notice, the firm made rapid headway, and 
the prejudice against emery wheels was gradually but 
effectually lived down. The trade of the firm grew until it 
was found necessary about fifteen years ago to build more 
commodious works at Broadheath, in which every facility 
for rapid production is provided. 

Mr. Luke retired from the active management of the 
business about seven years ago, since which time he has 
held the post of chairman of the company. Although in 
politics he was a Conservative, Mr. Luke did not identify 
himself actively with public life. He was of a quiet and 
retiring disposition, and highly esteemed by those in his 
employment. Mr. Luke leaves a widow and one son, 
Mr. Robert Bendall Luke, who is a director of the firm 
of Luke and Spencer, Limited. The present managing 
director, Mr. Waterhouse, bas been associated with Mr. 
Luke during practically the whole of the period that the 
firm has existed. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
correspondents. ) 








SIMPLE V. COMPOUND LOCOMOTIVES. 


| Srr,—I have read with great interest the various letters which 
| have appeared in your esteemed paper on the locomotive ques- 
| tion and have been looking forward to someone offering a practical 
| solution of this much discussed problem. 
| The leader on this subject which appeared in your issue of 
| January 29th deals with the question in such an able manner as 
| will no doubt satisfy a number of your readers that the most 
| has been done to improve the locomotive. I donot agree that the 
| variable condition under which the locomotive works plays any 
| part in the matter. The ever-increasing demand for more power- 
ful engines must, in my opinion, eventually settle the question in 
| favour of compounding as the only practical! solution. 
| When taking part in previous discussions I pointed out the 
; necessity for using high-pressure cylinders having the same capa- 
city as the simple engine when converting it to compound, so that 
under all conditions of work the latter could make use of an equal 
weight of steam as the former. I find, however, I did not go far 
enough in my suggestion. It is not only necessary to equip the 
compound with high-pressure cylinders of the same area as the 
| simple engine when equal boiler pressure is used, but it is abso- 
lutely imperative that the low-pressure cylinders added to the 
| former should have a capacity two and a-half times greater than 
the combined high-pressure cylinders, thus enhancing the tractive 
effort to an extent impracticable with simple engines. 

The main object in compounding is to allow high steam pressure 
to be used over a piston area impracticable with a simple engine. 
In locomotive design an engine is made to work either simple 
| or compound, both using equal pressure of steam and piston area, 

thus practically defeating the principal object of compounding. 
The first grave error in the compounding of a locomotive was 
brought about by reducing the area of the high-pressure cylinders 
when converting the engine from simple to compound, such a 
step only being permissible if the pressure of steam had been 
correspondingly increased in the boiler. This error was fatal to 
the success of the compound engine, for not only did it allow the 
simple engine to make use of 50 per cent. more boiler steam in 
cases of emergency, but the former was deprived of being as 
flexible under varying conditions of work. _ This dual disadvantage 
accounts, not only for the simple engine being able to compete 
on equal terms with the compound, but actually to replace it when 
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the demand for power increased, as notably on the London and 
North-Western Railway. — ’ ‘ ; 

~ In spite of all that is being written in f wour of the four-cylinder 
simple engine, it is, after all, merely a sub-division of two cylin- 
ders, and only more powerful, inasmuch as it becomes practicable 
to make use of a higher steam pressure over a larger piston area ; 
therefore there is no gain in economy, which emphasises the 
necessity for compounding. I am confident that this anomaly in 
locomotive practice is the result of designing an engine to keep 
the tractive force within its adhesive weight. In this connection 
{ think it is only necessary for locomotive engineers to note the 
remarkable development in power and economy of the ubiquitous 
motor car to bring to their notice the great scope there is for 
improving the locomotive by enhancing its tractive effort. 

| will now try and show how it becomes practicable to design a 
compound locomotive to make it impracticable for a simple engine 
to compete with it either in power or economy. For example, let 
us take a simple engine with 19in. by 26in. cylinders. Weknow the 
boiler of this engine can steam freely to these cylinders, and that 
the engine is flexible as well as powerful. However, it is very 
e:travagant in steam consumption when hauling a load up to the 
limit of its adhesive weight. To compound this engine, and to 
make use of the same weight of steam and retain its flexibility, all 
that is necessary is to add one 30in. low-pressure to each of the 
19in. high-pressure cylinders. Itis obvious that we will bave then 
a four-cylinder compound, with an effective piston area more than 
double the simple engine. With such a four-cylinder compound 
locomotive it would not be necessary to run double-engine trains, 
the engine being practically equal in tractive effort to two Webb 
or Worsdell compound engines or a four-cylinder compound with 
the cylinders of the latter sub-divided. 

It will be noted that I offer as a solution to this much-discussed 
problem a liberal increase to the cylinder capacity of locomotive 
engines irrespective of its adhesive weight. For obvious reasons 
the cylinder capacity of a simple engine cannot be increased to the 
extent advocated for the four-cylinder compound. Moreover, it 
may be argued that the time has not arrived in Britain for such a 
powerful engine. Nevertheless, it appears to me to pave the way 
for a progressive increase in the power of a locomotive when 
designed on the compound system to enable it to keep pace with 
the demand. 

Regarding the use of highly superheated steam, there isno doubt 
it will considerably enhance the power and economy of a simple 
engine. However, it can be used with equal, if not greater, 
advantage in combination with the compound engine. 

Dumbreck, February 8th. JOHN RIEKIE. 


|Is our correspondent prepared to say that the boiler which can 
supply the 19in. x 28in, engine will also supply the 19in. + 30in. 

28in. four-cylinder engine, with a hauling effort at least 50 per 
cent. greater, speeds remaining unaltered /—-Ep. THE E. | 





DUST IN CARD ROOMs. 


Sik,—Your article of January 2$th appears to state that there 
was little dust made by the roller and clearer card because this 
had not to undergo the operations of stripping, grinding, and 
brushing out of the cylinder and doffer. This is not so, The 
regular work of the card room consisted in taking each carding 
engine in turn. The cover—a wooden one—was drawn up by a 
rope block suspended from the ceiling, and the cylinder was rotated 
slowly the opposite way round from the working way and stripped 
by rotating one of the upper clearers. ‘This clearer was rotated 
by quick strokes of the right hand upon the driving pulley of the 
clearer. The strippings thus caught up by the clearer were taken 
off this on to its roller by a peculiar alternating movement, the 
roller pulley being gripped by the left hand. But the most dusty 
operat‘on was the brushing out of the cylinder. This was run 
by its reversed belt at a high speed, and a long brush, some 18in. 
in length, was held against it and traversed gradually across its 
face. The doffer was similarly brushed out. Then from time to 
time at longer intervals an engine was stripped of its rollers and 
clearers, and these were carried to a grinding frame and ground 
by a long emery roller. The cylinder was ground by applying a 
similar long roller to its face, and this operation was very dusty. 
Thus a room of roller cards was an exceedingly dusty place, quite 
as much so as a room of flat cards, and exhaust fans ought really 
to have been applied to draw off the dust. One can see it might 
easily have been done by means of a single overhead trunk and a 
portsble hood with branch to hook upon the main, the opening to 
the main having a form of self-closing door to close when the 
hood pipe was unstripped. I have stripped, ground, brushed out 
and reset probably some hundreds of engines during my card- 
room experience without any apparent physical injury ; but a 
regular card-room hand exposed for years to the dust may be 
supposed to suffer. Yet I have no recollection that our old fore- 
men were other than healthy. When doing the very dusty work 
it was, however, usual to hold a large bunch of clean cotton to cover 
mouth and nostrils—as illustrated at Fig. 2, page 116. This 
formed a very efficient filter, and, to hold it, naturally meant keep- 
ing the mouth shut. 

Cotton carding differs thus very notably from wool carding. 
Wool has been cleared of dust before it reaches the cards. It 
has also received its oil dressing, and the air of a woollen card 
room is more or less charged with oily vapour. Dust is not made, 
and woollen workers are notoriously healthy, so much so, indeed, 
that it was jocularly declared they had to be killed by accident or 
otherwise they would never have died. W. N. Boorn. 

London, February 8th. 

PATENTS AND UNEMPLOYMENT. 

_Str,—Your old correspondent ‘‘ Asbestos,” honourably men- 
tioned in your third leading article of Christmas Eve, 1869, craves 
permission, after forty years’ silence, to re-enter your correspon- 
dence columns with the following remarks on unemployment, its 
causes, and its easy cure. 

_ Among the numerous discussions on unemployment scant atten- 
tion has been paid to the hindrances—or, say, difficulties and 
expenses, which are placed in the way of employers and would-be 
employers by the popular law of patents for technical inventions. 

Yet just here lias a vein of thought that will amply repay the 
explorer who happens to dig that way. 

_ Patent law in all civilised countries, except in the neighbouring 
kingdom of the Netherlands—to whom “all hail!” in this event- 
ful month of February, 1909—demands or decrees, or, as the 
lawyers say, ‘‘ requires,” that no technical invention shall ever be 
made oftener than once in fourteen or fifteen years. 

Yet all experience proves that, for instance, at the present 
moment the art of flying or aéro-navigation may well occupy 
hundreds of minds simultaneously, and so it has been at other 
times with other ideas—railways, locomotives, signals, brakes, 
_— steel rails, sewing machines, skates, aniline colours, 


c. &e, 

Of all these budding flowers the present laws, except the Dutch, 
allow only one, and no more, in fifteen years to burst into bloom 
and bear fruit. All the remainder get extinguished in the patent 
law courts or by threats of legal proceedings, as the case may be. 
A terrible waste of power, skill, thought, and enticing oppor- 
tunities, 

It would be similar economy if we plucked only one fruit 
from each tree, fished only one carp from each pond, drew only 
one bucketful from each well or pit, allowed only one passage to 
poo ship, or built costly bridges where a two-oared boat might 
suffice, 

In consequence of this gigantic lavishness, we buyers and con- 
Sumers and middlemen get technical novelties only in small 
quantities and at high monopoly prices ; whilst those producers 
who might step in and relieve our distress are legally forced to 





stand idly by and wait with their workpeople for the expiration of 
some patent right that blocks their way and ours, 

Having thus focussed afew of the main points—high prices, 
slow sales, scarcity of capable employers—I need add no more than 
that the Dutch way of free looking, free learning, free earning, 
deserves to be much recommended. FERDINAND LANSKY. 

Pirna, Saxony, February 3rd. 





ENLARGING THE SCOPE OF AUTOMATIC, 


Sir,—A short time ago I had the pleasure of organising and 
equipping a new department with English and American machine 
tools, including seven automatics, and as these tools did the work,in 
very large quantities in a short time it became necessary to look 
out for fresh work, hence any job which could not be produced 
quick enough at the engine lathe department was usually sent to 
the automatics. In this instance I wish to call your attention to a 
method of turning governor balls in a 1#in. automatic. The 
diameter of the balls was l4in., ljin. and 2in.; it was therefore 
necessary to make the following alterations to get the 2in. diameter 
stock through the ljin. automatic. Fig. 2 shows the new chuck 
collet C, 2in. diameter (but without the usual bushings) ; this wasmade 
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from a piece of scrap steel cut off a crank end. Fig. 1 shows the 
new feed collet B and sleeve A bored out 2,;,in. diameter, and 
threaded 20 threads per inch and screwed into collet B. Fig. 3 shows 
the system employed for turning governor balls 2in. diameter on 
this automatic. The first operation is performed by the cutting 
off tool CT, which roughs out half the next ball, and the one 
already formed drops off ; the stock is then fed up and the capstan 
swings round and brings the centering tool up, which makes a 
true centre, and the turret is then swung round tw bring a {in. 
twist drill in position for drilling, and at the same time the cross- 
slide cam brings the forming tool F T up, and the ball is formed com- 








plete and correct to size, the whole operations occupying from seven 
to eight minutes. The governor balls are then placed on a small 
polishing bob, which is worked by a small boy, and are finished for 
a little less than 1d. each ; they are made from mild steel and 
polish up well, and are all one uniform weight ; the latter was 
most difficult to obtain when the balls were made on the old 
system out of cast iron. They are now made five and six gross at 
a time. 
H, MAPLETHORPE. 


BOILER EFFICIENCY. 

Srr,—Like yourself, I was rather astonished at the claims made 
by Dr. Nicolson to be the author of the principle that there 
is an advantage in causing heating gases to move quickly over the 
heating surface. All the authorities, he asserted in his lecture, 
‘*have left professional opinion on this subject in the same settled 
state in which they found it, and have been quite satisfied to 
ignore any effect due to the velocity of gas flow... if, indeed, 
they believed in the existence of any such effect at all.” 

It is always well to have ‘‘a good conceit of ourselves,” for often 
the conceit carries us over difficulties which would otherwise stop 
progress. But the audience who heard Dr. Nicolson must have 
been very junior engineers indeed, and very far from libraries 
containing literature of the subject, if they could tamely hear this 
and resist the temptation of at least asking questions at the end 
of the lecture. Every authority mentioned knew quite well of the 
advantage of high velocity of heating gases, and the advantage 
was to my knowledge known for many years to every sea-going 
engineer. Perhaps, however, it wasonly Dr. Nicolson’s rhetorical 
way of putting it, so that he might arrest the attention of his 
youthful audience. 

Universities, I know, are closely akin to the old monasteries, and 
indwellers are exclusive, often living apart from the world and 
hardly know what is going on close to their seats of learning. I 
think Dr. Kennedy once said in one of his lectures that he never 
knew anything in engineering until he left University College. 
However that may be, Dr. Nicolson, if he inquiresclosely will find 
that not only has the law of high velocity of heating gases, against 
heating surfaces, been known to makers of boilers, but they have 
been designed so as to take advantage of the high velocity of 
gases, and very excellent results have been obtained from them 
not a hundred miles from Manchester, or, if we adopt Dr. 
Nicolson’s rhetorical way of putting things, I might say under Dr. 
Nicolson’s nose. 

I am glad that you draw attention to the method by which Wye 
Williams put his facts before his readers. His method was the 
same as that of Smeaton and, indeed, of all great engineers and 
teachers who deserve the name, because what they know is made 
available to the ordinary engineer. G. Hatuipay. 

Birmingham, February 11th. 





HOW STEEL DUMPING IS PROFITABLE. 


Str,—Referring to your article entitled ‘‘ How Steel Dumping 
is Profitable” in your issue of January 29th, there appear to me to 
be some points which require further explanation. The first is as 
to the price of the billets. You give this as 95s. in Germany 
when the cost of manufacture is 80s. and the dumped price at 
Antwerp for English consumers is 74s. 

When [ turn, however, to the prices on page 123 of the same 
issue of your paper under ‘‘ Notes from Lancashire” I find the 
quotations given are as follows:— English billets, 95s. to 100s.; 
foreign billets, 85s. to 87s. 6d. There is no indication there of a 
dumped price of 74s. being commonly quoted in the open market, 

The next point is that if the English price is 95s. to 100s., that 
the German home manufacturer who uses billets at 95s. is as well 
or slightly better off than the English manufacturer who uses 





English billets, judging from the comparative prices I quote, if 
they are to be relied upon. The duty, according to the Blue- 
book, on German blooms and ingots—I cannot find billets specifi- 
cally quoted—is 9d. per cwt., or 15s. a ton, which curiously agrees 
exactly with the difference between the suggested manufacturing 
cost and selling cost in your article which I am referring to. 

You state in your article that the increase of the German out- 
put from 590,000 tons—yielding a profit of 15s. per ton, or a total 
sum of £442,000—to an increased output of 1,390,000 tons, which 
includes the dumped material and the material sold at cost, 
reduces their profit to £292,000. Surely no one believes that the 
astute German would increase his turnover by 135 per cent. simply 
for the sake of reducing his profit by £150,000. 

Everyone in control of works knows what a tremendous effect 
the dead charges or establishment charges, or whatever they may 
be termed, have on the actual cost of production, and the reason 
for the dumping at 74s. must clearly be that by so doing the 
German manufacturer increases his output by 500,000 tons as you 
point out, and probably incurs comparatively littie increased 
charges in so doing, with the result that almost all the balance 
which is left over between the cost of his materials and labour and 
his selling price must be profit because his charges are already 

id 


id. 
a the difference between 80s., his supposed works cost, and 
74s. the dumped price, is 6 or 7} per cent. The dead charges, 
however, would undoubtedly be considerably more than 74 per 
cent. when manufacturing the 590,000 tons for his own use. Con- 
sequently it is clear that by dumping at 74s. he actually does 
make a considerably larger profit than if he only sold a smaller 
output at the higher figure of 95s. for home consumption in 
Germany. 

If this reasoning is so far correct, surely it will be conceded 
that the effect which increase of output has on the percentage of 
dead charges must be the same whether the manufacturer is in 
England or Germany, and one wonders, therefore, why the Eng- 
lish steel makers do not add the 500,000 tons to their own output, 
even at the reduced price which the German dumps at, and thus 
get the handsome addition to their own turnover which the 
German has obtained. If he did so surely he would have the 
same result. SCRUTATOR. 

February 10th. 





LOCOMOTIVE WHEEL NOTATION. 


Sir,—I am inclined to agree with your correspondent, 
‘‘ Arcanum,” that some new method of differentiating between 
tank and tender engines is advisable. The letter ‘‘T,” at present 
used to define a tank locomotive, does not seem to quite meet the 
case, seeing that it stands, or might be said to stand, equally well 
for ‘‘tender.” Both ‘“‘tank” and ‘“‘ tender” are comparativety 
short words, but if abbreviation was considered necessary, possibly 
the letters ‘‘TK” and ‘‘TR,” respectively, would answer the 
purpose. The extension of the notation to the tender ought not 
tobe impracticable. As regards the seeming objection that bogies 
and fixed axles could not be distinguished, it must be remembered 
that, even in the case of locomotives, the exact nature of the 
wheel base is not as yet expressed by notation. For instance, a 
4-4-2 tender locomotive is usually regarded as having a 
virtually fixed rear axle, whilea 4-4-2 tank engine is always 
assumed to have a radial trailing axle. Again, a 2-6-2 engine, if 
a ‘‘tender,” might have a leading pony truck only, and, if a 
“tank,” either two pony trucks or two radial axles as the cas 
might be. 

Applying the notation to the tender, I think that an eight- 
wheeled non-bogie tender could be defined as 2-2-2-2, just as an 
otherwise similar six-wheeled one, with rigid axles, could be 
figured as 2-2-2 ; a semi-bogie tender—if that term is allowable — 
as 4-2-2, and a double-bogie oneas 4-4. Tenders, where there are 
such, ought to be included in the notation, especially as they vary 
in wheel arrangement. 

Perhaps the matter.would be simplified by the use of the above- 
mentioned letters. Applying it to three typical examples, the 
new notation would be 42 TK, for a tank engine ; 
4-4-2/'T R 2-2-2, for an ‘“‘ Atlantic” with a six-wheeled tender ; 
and 4-6-2 T R 4-4, for a ‘‘ Pacific” with a tender carried on two 
four-wheeled bogies. 


F. W. Brewer. 
London, February 8th. 





THE TRANSMISSION OF HEAT THROUGH BOILER PLATES. 


Srr,—Will Professor Nicolson oblige me by giving a precedent 
for crediting a boiler with the work done in an economiser? 
Hitherto the invariable practice has been, while crediting the fuel 
with the work done in the economiser, to deduct that work from 
the duty of the boiler. This seems clearly right. The hotter 
the water goes into the boiler the less work the latter has to do. 

In his heat balance statement, Professor Nicolson makes no 
deduction for loss by radiation Not a few steam users would, I 
am snre, like to kuow how the Cornish boiler was set to secure 
this unique end. N.C. 

Glasgow, January 8th. 





TRANSMISSION OF HEAT THROUGH PLATES. 


S1r,—May I ask Dr. Nicolson to confirm his claim that a Cornish 
boiler, even with an economiser, burning small and dusty coal 
at 631lb. per square foot of grate area, could attain an efficiency of 
97 per cent. ? Priok LIEN. 

February 10th. 








NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINRERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memorial Hall, Newcastle-upon-Tyne, at two o’clock 
on Saturday, February 13th. The following papers will be open 
for discussion :—‘‘ Repairing Leaky Seams,” by Mr. Ugo Bagnoli ; 
‘‘The ‘Bold’ Box Controller and Box Switch,” by Mr. J. G. Thomp- 
son ; ‘Note on the Effect of an Igneous Dyke on a Natal Coal 
Seam,” by Mr G. H. Stanley ; and ‘‘ Note on a Deposit of Sulphur 
in a Colliery Water,” by Mr. G. H. Stanley. The following papers 
will be read or taken as read :—‘‘ Memoir of Henry Lawrence,” by 
Mr. John H. Merivale, and ‘‘ Coal Mining on the Kirghese Steppe 
in the Akmolinsk District of South-Western Siberia,” by Mr. 
Edward Watson. The Best underground safety lamp igniting 
apparatus will be exhibited and described. 


IRONFOUNDERS’ CONCILIATION Boarp.—As the result of a series 
of conferences, the ‘last of which was held in Manchester last 
week, the work of forming a Conciliation Board for Lancashire 
was accomplished. This Board will have jurisdiction over a por- 
tion of Cheshire as well as the whole of Lancashire, and will 
represent about 150 firms and between 6000 and 7000 men. The 
chairman is Mr. R. Matthews, of Armstrong, Whitworth and Co, 
and President of the Manchester Employers’ Association, and the 
vice-chairman is Mr. Arthur Henderson, who represents the 
men. The employers’ organisations represented on the Board 
are the Manchester Employers’ Association, the Manchester 
Master Ironfounders’ Association, and the employers’ associations 
of Bolton, Oldham, Blackburn, Burnley, Preston, Wigan, Rochdale, 
and St. Helens. All questions in dispute are to be referred to a 
standing committee of fourteen—seven from each side. If the 
members cannot agree a reference will be made to the full Board. 
Failing a settlement by this means the difference may, by common 
consent, be submitted to three disinterested persons mutually 
approved by the Board, and their decision is to be binding and 
conclusive, ; 
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THe ENGINEER 
Fig. 1 

A'NEW TWELVE-MILE ITALIAN TUNNEL. route between Pontedecimo and Busalla, now being 

: equipped with steam generated electrical transmission by 
A TUNNEL of 20 kiloms., or about 12} miles’ length, is to | the Westinghouse Company, and the newer route with 
be bored for the new direct line between Milan and Genoa. | lesser grades, known as the “Succursale,”’ 
This line traverses the Ligurian Alps, giving communica- | Rivarola and Ronco—the first being for goods and local 
tion between the Ligurian Sea and the Po valley. At) trains, and the last for the regular express trains from 
present the railway takes a circuitous route, having the | Genoa and the Italian Riviera to Milan. The rejected 
form of an S, between Tortona and Genoa. The upper | project for a line between Rivarola and Voltaggio is also 
loop is.to be cut off between Tortona and Arquata; this | indicated. The chief object in proposing this latter was 
work is to be given the precedence, and will be completed | to avoid any heavy gradients, by means of the two helical 
in three years from commencement of the work; the ' tunnels shown, and to make a connection with the exist- 
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Fig. 2—PROFILE OF THE TUNNEL 


lower loop will be cut off by this new 12}-mile tunnel be- 
tween Arquata and Brignole—the eastern station of | more favourable to Alessandria and Turin than to a direct 
Genoa on the main line of the Mediterranean littoral. It | Milan line. 
is estimated that the entire line will cost 150 million lire | Government is practically that originally proposed by 
—approximately £6,250,000—and is to be finished within| Navone, which was approved by a committee of 
ten years. Such is the project—ultimately approved by | eminent experts—Messrs. Dietler, (Prof.) Colombo, 
the Government after some ten years of urgent represen- | and Tortarolo, for its traffic advantages; and subse- 
tations by the powerful interests of the Port of Genoa and | quently by a committee of equally eminent authorities, 
the Italian industrial capital— Milan. 

The location of the new line is shown in the accom- | and L. CapeHo, for its constructive advantages. 
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Fig. 3-ARMOURED CONCRETE RINGS 
The new line reduces the distance between Genoa and 
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ing line at a point between Serravalle and Novi—a plan | 
| the journey from Milan across the open plains to Tortona. 


The Direttissima route approved by the | 


|—Messrs. Locher (of the Simplon), Prof. Taramelli, | 
' tion is by far the most urgent between Genoa and Milan. 
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panying engraving, Fig. 1, Tortona, Arquata, and Genoa- 
Brignole being the three principal points suggested by the 
Minister of Public Works for the course of the new line. 
The twelve-mile tunnel will commence at Rigoro. o, in the 
Scrivia.valley, the Jower or soutbern mouth being in the 
Secca valley. From this point the line will pass through 


another shorter tunnel tothe Bisagno val'ey on the north- 
eastern side of the city. 

The engraving also shows the existing lines of com- 
munication through the Ligurian Alp—the old Giovi 


Tortona to 36 miles, as compared with 44} miles vid the 
Succursale di Ronco. The maximum altitude at Ronco 
of 1080ft. on the existing railway will be reduced to a 
maximum of 776#ft. at Rigoroso, the culminating point | 
near the northern entrance tothe tunnel. The gradient of | 
the existing double-track Succursale line, which was 

opened in June, 1889, is 1 in 62; the gradient of the old 

Giovi double-track line, opened in 1853, attains 1 in 28 ; 

the new direct- double-track line will have a maximum | 
grade of only 1 in 125 throughout the entire length of the | 
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tunnel. No other means of traversing the Ligurian 


| Apennine in a straight line of easy gradient is practicable 


without this long tunnel. The heavy grade of the Giovi 
has restricted the steam-worked traffic on this section of 
the line to loads of 280 tons behind the engine, and the 
grade of the Ronco supplementary line has limited trains 
to 500 tons. Heavier loads and higher speeds have 
become urgent, and it is therefore imperative that straight 
lines and easy grades should be a feature of the new line. 


' 
' ~ F pa, | ? . 


, o Sr. e hive sd ae \ 
56, Constructive Gauge’, ,| “Constructsve Gauge ‘56 
‘- + ‘ 4 Fw | ¥ cal 
; ofCars , - \ \\ 


\! n ° ars H 
A rai) : 
3.10," vee, ar 
wen IM st ig 
ee = | yaaa! eee o MRe420 | | 
| ' . bat) 
er. tis, - 
\ i ~ Me \ 
\ ee f oes ‘ . } 
pe age ee ee | My ae 
* caging 370 abies 370 “aif 
aa Sa ual ‘ 
* ~ > = a 
Fig S icone 396 


Fig. 5—FINAL SECTION OF THE TUNNEL 


At present the rates of express speeds are very low. In 
followed by the long run down the bank to the sea level 
at Genoa, a total distance of only 94 miles, the time 
usually required by express trains, without third-class 
carriages, is three hours, an average of only 31 miles per 
hour. The remedy usually proposed for such excessively 
slow speeds is new lines nh electric traction ; and of all 
inter-urban lines, the necessity for improved communica- 
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Fig. 4—-RINGS FOR INCLINED AND VERTICAL SHAFTS 


The most important feature in the new line is the long 
tunnel, and this will, according to the special geological 
surveys, be driven through schists—calcareous and some- 


| what arenaceous—polychromatic schists, talcoschists and 


marl, for 63 per cent. of its length, and conglomerates— 
calcareous and serpentine—for 21 per cent., and schists 


| of almost entire argillaceous origin—as met in the boring 


of the Giovi Tunnel—for 16 per cent. of the tunnel’s 
length. 

To deal with the unstable soils which the tunnel must 
inevitably pass through, and the difficulty of which has 
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peen fully realised, different methods of carrying out the 
work to those usually resorted to in work of this nature 
are required. ¢ ; 

For instance, the very heavy pressures estimated in the 
most yielding parts of the soil to be traversed would 
usually necessitate extremely close and heavy timbering, 
and perhaps armouring with iron girders forming a wall, 
and also a large amount of temporary masonry work, 
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Fig. 10 


as was the case in the boring of the Cristina in the 
Apennine, as well as for some short sections of the 
Simplon. To avoid this the plans of the work provide for 
portable rings of armoured concrete manufactured in seg- 
ments of six in a ring, each segment weighing about 
6 cwt. Large stores of these segments are to be made at 
convenient points along the path of the tunnel, whence 
they will be carried into or lowered into the headings 
through the various shafts proposed. The rings are about 
6in. thick, and the respective segments all have flanged 
extremities by which they are to be bolted together 
in situ—the flanges projecting inwards 6jin. from the 
inside faces of the rings. The pressures on these advance 
headings will vary, and in order to sustain them these 
rings will have channels varying in width from 14}in. to 
2ft. 6in. and 3ft. 4in., as shown in the sections illustrated 
in Fig. 3. In this engraving the whole ring is also shown 
bolted together in place. By this system the narrower 
the width between the ribs of the channels the greater the 
proportionate strength of the armouring. It will be 
noticed that the radier or invert ring is a caisson in- 
tended to carry the contractor's line at a sufficient eleva. 
tion above the bottom of the ring, which will serve as a | 
drain course and conduit for service pipes and cables. It 
is expected that these rings will considerably facili- 
tate the work and enable it to be carried out much 
more rapidly than when close timberings, armourings, | 
and temporary masonry, followed by the demolition of | 
timber work, dismounting of rectangular iron frames, and 
blasting of temporary masonry have to be resorted to. | 
In addition to more rapid construction, a saving is also | 
estimated in the effective sectional area of the advance 
headings. Thus rings of about 114ft. outside diameter, 
requiring a sectional area of excavation of 109 square feet, | 
will be equal in strength, with a thickness of only 20in., | 
to a brick-lined advance heading of 382in. thickness. 
Moreover, where the pressure is lateral, or in any wise 
unsymmetrical, this tubular form of armoured concrete | 
advance heading will, it is claimed, present important | 
= overthe usual sections for temporary masonry | 
works, 

This heading is, according to the plans, to be carried | 
along the base line of the full tunnel section. 

To allow for the passage of trains, a working platform | 
will be carried along at the requisite height, and through | 
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its floor the spoil will be dropped into the wagons below. 

In such conditions the daily advance is estimated to be 

about 6}ft. at each of the heading faces. 
The tunnel is to be driven in six sections, the | 


intermediary ones to be reached through vertical or 
inclined shafts, as shown in the profile of the tunnel | 
in 


Fig. 2. 
The reinforced concrete rings will be of the same type | 
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tion of the tunnel is illustrated in the engraving, Fig. 5. 
The dotted lines inside the section indicate the gauge of 
the Italian main line railway carriages. The tunnel is 
to be lined throughout with brick. The modern practice 
in Italy is only to use bricks for the voussoirs and stone 
for the walls—tunnels and bridges being made almost 
invariably thus. 

The brick linings are shown in the engraving, Fig. 6, 
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for the shafts as for the advance headings. Two, 
examples of these are given in Fig. 4, one for inclined 
shafts, and the other for vertical shafts. Electric lifts | 
will be provided, and the two cages or trucks—one | 
descending and the other ascending—will balance one 
another. These trucks and cages are for the conveyance of 
workmen, horses, materials, and spoil. 
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(and only for grave emergencies Suit eat 


iF such should occur ) 


Fig. 9 


~ Reserve system for single 


tunnels to be employed when the distance 


be traversed would be too long for the 
employment of section A Fig 9 


Swais Sc 


Fig. 11 


which represents the ordinary tunnel section, and normal 
40 cm. lining of brick in solid rock excavations. Fig. 7, 
67 cm. brick lining and 81 cm. brick lining for the 
revetment of calcareous schists and marl—the key course 
of the radier alone being of stone. Fig. 8, brick linings 
for heavy pressure in argillaceous schists, the one with 
1.08 m. walls and 81 cm. radier or invert, and the other 


A=174°47. T=45°55. 
Rad.=!000. Sup=91-04. 
Geometrical Trace. 
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Fig. 12—-METHOD OF JOINING DOUBLE AND SINGLE LINE SECTIONS 


The tunnel will thus be divided into six sections of 
about 2,3; miles each, so that there will be twelve work- 
ing faces. The vertical shafts are to be allowed to 
remain permanently for purposes of ventilation and 
inspection of the tunnel when working. 

The tunnel will be laid with a double track. The sec- 


| of brick of 1.35 m. thick and 1.08 m. invert. For short 
distances this heavy section is often replaced with dressed 
stone, but in the event of the very heavy pressure con- 
tinuing, the section shown at A, in Fig. 9, has been 
| designed for stone. The left-hand invert is to be built 


| before the wall and the right-hand invert is to be laid in 





162 





THE ENGINEER 





Fes. 12, 1909 





— 





after the building of the wall. In the case of the worst 
possible soil under heavy pressure resort is made to a 
single-tracked section of the tunnel and with a circular 
lining as shown at B, Fig. 9. Continuing in bad soil, 
but with decreased pressure, the tubular revetment of 
bricks shown in Fig. 10 is considered advisable with 
thicknesses of 1.35 m. and 1.08 m. respectively. Finally, 
the ordinary horse-shoe types for single-tracked tunnels, 
shown in Figs. 11, have been designed for pressures at 
which the double-tracked tunnel is barely practicable. 

The method of joining double-tracked with single- 
tracked sections will be understood from the section and 
plan given in Fig. 12. Large refuges or chambers are 
provided at every kilometre along the tunnel, and are 
made as shown in Fig. 13. 

In ordinary solid rock the 40cm. brick lining work is 
to follow on the completely excavated portion as closely 
as conveniently possible. Where the nature of the rock 
will not allow of this being done it is proposed to start 
the enlargement areas in as many different points as 
possible, preferably at 100 m. intervals. 

In still less stable rock—calco-schists, talco-schists, «c. 
—the method employed in the Ronco tunnel will be 
followed, that is of excavating in the enlargement sec- 
tions by working through crown drifts of limited lengths 
not exceeding six or seven lengths of the concrete rings. 
The advance heading rings will be maintained intact by 
working up through the shaft that serves for the ventila- 
tion of each crown drift started. In such soils the 


short crown drifts are intended to be excavated at once | 


to the full section for the vault, timbered up, and the 
arch ring immediately built in. The excavation for the 
walls will then proceed around the advance heading tube, 
and the walls will be built in underneath the arch spring- 
ings, followed as quickly as practicable by the invert. It 
is hoped that this system will enable progress to the 
extent of about 3ift. per day to be made. 

It is proposed to adopt a different method where argil- 
laceous schists under heavy pressure are encountered. 
In this case the length of excavation will be limited to 
three or perhaps four metres length, and the arch ring 
built in at once in sections, the timbers being displaced 
to allow of this. As soon as the posts supporting the 
crown timbers reach the natural foundations for the walls, 
excavation for the invert will be commenced, the radier 
built in, and the walls then constructed. Progress here 
will not be so rapid, but it is hoped that 10 cm. to 15 em. 
advance at each enlargement section will be made daily. 














Plan of Chambers-One &One about in Opposite Walls of Tunnel 
Fig. 13—REFUGE IN TUNNEL 

The cost of this great tunnel is estimated at over 

£3,300,000; ‘for the line and tunnels up to the south 


entrance of the tunnel from Genoa, £750,000; and 
for the line from the north entrance to Tortona, 
£450,000. : There are additional loops to construct, in 


order to connect the new line to the existing line at 
Serravalle, as shown in Fig. 1, and another in joining it 
with the sorting sidings at the Parco del Campasso— 
shown just north of San Pier d’Arena, Fig. 1—which 
have been in progress of construction for the last five 
years. Work on the new line is, it is understood, to 
take precedence of the other schemes for the improve- 
ment of the Italian railways; the interests involved in 
such other lines, as, for instance, the direct Bologna- 
Firenze and Roma-Napoli, being altogether small as 
compared with this one. It is interesting to note that 
this scheme completely supplants those for electrical 
traction, which are no longer necessary in view of the 
easy gradients arranged for, and for which the new loco- 
motive power of the Italian railways is now fully suffi- 
cient. This has been the argument of Professor Colombo 
in urging the reconstruction or improvement of various 
lines, and the Minister of Public Works, in laying down 
the programme of the Government policy with regard to 
the railways, before the Chamber, March 12th, 1908, said : 
“The construction of the Firenze-Bologna direttissima 
will render needless that sum of eight million lire which 
was to be allowed for the provision of electrical equip- 
ment on that part of the Jine between Pistoja and Por- 
retta.” Thus, it is now quite certain that the electrical 
equipment of the old line will be abandoned, the more 
so that the old line is now being worked by a series of loco- 
motives incomparably superior to those until lately in use, 
and that the use of petroleum fuel appears to have overcome 
the principal reason for conversion to electrical traction of 
lines passing through long tunnels. The Bologna-Firenze 
direct line, avoiding the difficult Pistojese route, is, however, 
to be accorded the same financial help as the Genoa- Milan. 
The cost of construction is estimated at £6,250,000, 
taking into account the provision of heavy rails, not only 
in the tunnels but along the entire line, and allowing for 
the upward trend of labour costs in Italy. No reference 
as to the forms of traction to be employed is mentioned 
in the Government reports. In ten or twelve years’ time 








principles applied to traction will be adopted: At present 
steam traction is being regarded more favourably than 
hitherto. ‘The new ten-coupled mountain engines, 
Class 470, now operate the traffic of the Porrettana with 
nearly the same advantages that would be realised by 
electrifying it,” was significantly remarked by the Minis- 
ter of Public Works in his great exposé on the State 
Railways last year; and now, in the exhaustive account 
of the tests of all the new Iccomotives, just appeared, the 
State Railways report says (page 39):—* This increase of 
potentiality—using locomotives, Class 470*—cannot fail 
to be considerable, and little less than equivalent to that 
which might be presumed for electrical traction.” 








THE ELECTRIFICATION OF THE SOUTH 
LONDON LINE. 


IN our last issue we gave some account of the electrification 

of that portion of the London, Brighton and South Coast 
Railway which lies between, London Bridge and Victoria, 
and which is known by the name of the South London line. 
We are now able to give on page 164 reproductions of photo- 
graphs of a complete train, such as will be used when the ser- 
vice commences, and of interiors of the coaches. In the view 
of the train the arrangement of the collector bow is of interest, 
and attention may be called to the underframe, which is of 
novel design. On this page is a view of the guard’s van, 
showing the motor man’s compartment with the high-tension 
chamber open. At the top of the engraving, in the right-hand 
corner, may be seen the supplementary locking device, which is 
connected with the collector bow. When a bow is up, one of 
the levers hangs in front of the door and prevents it being 
opened. The smaller door of the high-tension chamber can- 
not be opened till the bigger door has been opened, and the 
mere attempt to open the doors causes the bow to be with- 
drawn from contact with the overhead high-tension wires, as 
explained in the articleabove mentioned. The engraving also 
shows the arrangement of the revolving shutter, which enables 
the hand brake to be free to be used by the guard when the 
motor man is in the other end of the train, and vice versd, 
enables the motor man to be enclosed in his compartment, 
and yet to utilise the hand brake when he is driving. 
The design of all the carriage work and trucks were got out 
by Mr. Philip Dawson, the electrical adviser to the Brighton 
Railway Company, and the coaches were constructed to his 
satisfaction by the Metropolitan Amalgamated Carriage and 
Wagon Company of Birmingham. 








INCREASED WATER SUPPLY FOR GLASGOW. 


THE Water Committee of Glasgow Corporation at a meet- 
ing on 8th inst. agreed unanimously to recommend the 
Corporation to accept the offer of Charles Brand and Son, 
Glasgow, for the construction of the embankment, discharge 
culvert, and other works in connection with the raising of 
the water levels at Loch Arklet. In all twenty-two tenders 
had been received, and the sub-committee specially appointed 
to consider these recommended acceptance of Messrs. Brand’s 
offer, which amounts to £100,561 Os. 11d., the next lowest 
tenders being £102,494 1s. 6d. and £106,008 14s. 

Although the city of Glasgow proper has been stationary in 











it appears likely that the latest inventions and the newest 
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population during the last few years, there has been a large 
increase in the suburban districts, so that the inhabitants of 
the area of the water supply district now number over 
one million. The authorities have for some time realised that, 
great as is the supply of water obtained from Loch Katrine, 
supplemented by the Gorbals water feom the res:rvoirs in the 
Mearns district of Renfrewshire, the time cannot be far 
distant when both the storage capacity and the means of 
daily service will require to be largely augmented. This 
contingency was in the minds of those who formed the 
Water Committee of the Corporation so far back as 1885, 
when an Act was obtained giving powers to raise the level of 
Loch Katrine, and to construct a second aqueduct to carry 
the additional supply thus secured forthis Act. This also gave 
authority to raise the level of Loch Arklet, when a further 
extension should become necessary. By the time the Loch 
Katrine second aqueduct was opened in the summer of 1901, 
it had become evident that the Water Committee would 
require to increase the capacity of Loch Arklet very materially 
beyond what was considered sufficient sixteen years earlier. 
For this reason a Provisional Order was obtained in 1902, 
under which the design of the Loch Arklet works was altered 
and extended. The main embankment, forexample, was to be 
placed about a mile further down stream than had been 
originally intended. The effect of this change will be to 
increase the area of the loch from 207 to 551 acres, while 
the level of the water will be elevated to the extent of 22ft. 
The land surrounding the loch is mainly pasture. 

The Water Committee has, as stated above, recommended 
the Corporation to accept the tender of Messrs. Charles Brand 
and Son, of Glasgow, amounting to over £100,500, and the 
works will be proceeded with as soon as possible. A new 
embankment to be constructed at the end of the glen nearest 
to Loch Lomond will be of concrete faced with masonry and 
1050ft. in length. Its greatest height will be 36ft,, width at 
bottom 34ft., and at top 11ft, A diversion of the coach road 
between Loch Lomond and I.och Katrine has also been 
rendered necessary by the raising of the level of Loch Arklet, 
and forms part of the present contract, which embraces a 
new discharge culvert and other requisite works. The effect 
of the whole will be to add 10,000,000 gallons per day to the 
present capacity of the Loch Katrine supply, which at 
present amounts to 65,000,000 gallons, so thit the entire 
supply from the district will thus be raised t> 75,000,000 
gallons per day. 

Compensation to the extent of £26,500 has been claimed 
by the Duke of Montrose, the proprietor of four farms, 
both in respect to the area, extending in all to 381% acres, to 
be taken for the purposes of the works, and in respect to 
damage to the remaining portions of the farms in conse- 
quence of their being rendered less valuable as sheep farming 
properties. This claim has been the subject of arbitration, 
but the arbitrator has not yet given his decision. 








_ 

NAVAL SHIPS AND FIFE Coat. - The pending establishment of 
the naval base at Rosyth has given rise to the question as to the 
suitability of Fife coal for naval use. A representative of one of 
the leading coal firms of Fifeshire, interviewed on the subject, has 
said that so far the Admiralty would not look at Fife coal for such 
purposes, Although there was practically an unlimited supply 
of anthracite coal in the county, it was not considered sufficiently 
smokeless, and Welsh coal, for this reason, was preferred. There 
was, however, in this gentleman’s opinion, little difference between 
Fife Navigation coal and Welsh coal, and in view of this he could 
not see why Fife coal should not be used for manceuvring purpuses, 
at least now that the fleet is to be continually in the North Sea. 
The fuel would not only be cheaper, Lut the transit would be 
less, and coaling in the Forth a great deal handier for the fleet. 
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RAILWAY MATTERS. 


TuE Ohio Electric Railway, of Cincinnati, Ohio, has 
ed for its Columbus and Dayton division a number of flat 
cars with removable sides, on which it is transporting large loads 
of hay and grain, ‘To prevent fire accidents to the cargo, an 
asbestos fibre shield, 4in. by 10in., is placed under the trolley pole 
connection to catch any falling sparks. 


Ir is stated that the Delhi-Umballa-Kalka Railway 
Company is about to construct an extension of its system from 
Thanesa Station to Kuithal Station. The distance is 30 miles. 
No heavy work will be required, nor any tunnels or bridges. 
Single track of 5ft. 6in. gauge will be laid. After completion of 
the line it will be taken over and maintained by the East Indian 
Railway Company. 


Irv is announced from Ottawa that a commission has, 
on behalf of the Canadian-Pacific Railway, been investigating 
the water-power resources of the Rocky Mountains, and has 
come to the conclusion that, although immense quantities of 
coal are available, electricity can be used to better advantage 
in overcoming the heavy mountain gradients, on account of 
the greater cheapness and superior climbing capacities of the 
electric locomotives. Electrification, it is said, will at first be 
confined to the mountain section of the Canadian Pacific line, 
though enough water-power is available to work the whole system 
in this manner. 


Tur usefulness of the Great Northern loop line now 
under construction between Enfield and Stevenage is undoubted, 
forming as it will an alternative main line route. At the present 
time the first portion of the contract, between Enfield and Cuffley, 
has been completed. The line itself will be opened for goods 
traffic in the very near future, and as the contract for the stations 
has now been placed, no doubt local passenger trains will be in 
operation when the station accommodation is ready. The new 
line will open up fresh country for the Great Northern, which has 
many attractions for residential purposes. The contract for the 
next section of the line will be placed in the near future. 





equipp 


AccorpinG to L’Electricien, the special Commission 
appointed by the Federal Government to deal with the electrifi- 
cation of Swiss railways has issued its first report, in which 
several waterfalls are scheduled as being necessary in the future 
for the electrification scheme. The second report, which has just 
appeared, discusses the methods by which advantage may best be 
taken of electric traction, notably as regards braking equipment 
and increasing the average speed. This report concludes in 
favour of electrification, which would allow more trains to be run 
without increasing the expenses It also recommends that loco- 
motives should be used on goods trains, and motor cars on 
passenger trains. 


In a report submitted at the convention of the Inter- 
national Union of Street and Interurban Railways, held in Munich 
a few months ago, it is noted that several German street railway 
lines have been using reinforced concrete cross sleepers upward of 
four years, and the results have been entirely satisfactory. The 
sleepers are 7.2ft. long, weigh 308 lb., and cost about 6s. each. 
The concrete is composed of 33 per cent. cement and 66 per cent. 
gravel, and the reinforcement consists of fi e round bars 3in 
thick. Their great weight lends stability, the rail fastenings are 
very secure, and there is but little wear caused. They promise 
to have a much longer life than wooden sleepers, and are con- 
sidered by a great many to possess advantages over the much- 
looked-to metal sleeper. 


So serious is becoming the question of supplying sleepers 
for American railways that the Santa Fé system recently sent its 
manager of the timber and sleeper department on a tour to the 
Orient and Europe, to make a study of conditions. It was learned, 
among other things, that three hundred years ago the Japanese 
Government began to conserve its forests, and that, as a result of 
its foresight, Japan is now selling sleepers to railways in America 
and Mexico. here is a duty of 20 per cent. on each sleeper 
imported into the United States. That we should be paying a 
20 per cent. duty on sleepers, states an American contemporary, 
is one among many constantly accumulating evidences of the 
thoughtless extravagance with which our magnificent timber 
supply has been ruthlessly swept away. 


THE opening of the Pittsburg, Harmony, Butler and 
New Castle Railway gives a new opportunity of observing the opera- 
tion of an inter-urban electric traffic system, for which strong claims 
have been made. The use of direct-current trolley-wire voltages 
has steadily risen from 500 to 750, but very few installations over 
1000 have been made. It is claimed that this Pittsburg, Harmony, 
Butler and New Castle Railway is the pioneer high-tension direct- 
current road of America, es the plans were drawn before those 
of the Indianapolis and Louisville Railway, which is said to be the 
first to operate at 1200 volts. There are 65 miles of single track, 
and at the Pittsburg end double track is Jaid for 11.5 miles, The 
maximum grade is 8 per cent. though 5 per cent. is common. 
With the exception of four miles of 600-volt trolley at the 
Pittsburg end, the whole system is operated at 1200 volts, 


PrEsIDING at the half-yearly meeting of the Great 
Northern and City Railway, the Earl of Lauderdale emphasised 
the competition which the line was receiving from the trams. 
The losses, he said, were mainly due to the exceedingly low 
fares on the L.C.C. trams. So long as the ratepayers of 
London chose to permit the continuance of a tramway service 
on the basis of those low fares the railway companies were 
completely powerless. He further complained that the railway 
was rated to its detriment to assist in the maintenance of the 
trams. At the present moment it was not working at a loss, 
but it might have to face in the future a drastic cutting down 
of fares. The number of passengers carried for the six months 
under review, including season ticket holders, was 5,533,697 as 
against 7,543,174 in 1907, and was the lowest of any corresponding 
half-year since the opening of the line. The number of local 
season tickets issued was 3178, as against 3703, and the number of 
three-route season ticket holders 2200. There was a decrease in 
the expenses, due to stringent economy, although the ratio was 
greater than the previous year, owing to the decreased passenger 
traffic. 


Butuetin No. 26 on High Steam Pressures in Locomo- 
tive Service has just been issued by the University of [llinois Engi- 
neering Experiment Station. It is an abstract of a report upon 
the same subject, which was published last year by the Carnegie 
Institution of Washington, D.C. It summarises the results of the 
hundred locomotive tests conducted by Dr. W. F. M. Goss under 
the patronage of the Carnegie Institution in co-operation with 
the authorities of Purdue University. The tests were run in six 
different series, the boiler pressures for the several series varying 
from 120 1b. to 240lb. The results presented include concise 
statements concerning the effect of changes in boiler pressure 
upon power capacity and upon steam and coal consumption per 
unit power developed. The general question is discussed as to 
whether a possible increase in the weight of a boiler should be 
utilised by making the boiler stronger that it may carry a 
higher pressure, or by making it bigger that it may have more 
heating surface. The conclusion of this discussion, based upon 
data presented, is to the effect that single-expansion locomotives 
using saturated steam are most efficient when operated under a 
boiler pressure of 180 1b.; that when this limit of pressure has 
been reached, any further increase in weight which may be pos- 
sible should be utilised in securing increased boiler capacity rather 
than higher boiler pressures, 





NOTES AND MEMORANDA. 


_ A Swepis#H transmission line has recently been put 
into use in which over certain sections a cable is used in which a 
hemp eore is imbedded. It is claimed for this cable that the 
strain is distributed more uniformly than with a wire core. This 
cable is used only at road crossings and is calculated to overcome 
danger due to the line breaking at such vital points. 


THE haulage systems at the chief New Zealand collieries 
on the Buller and Grey Coalfields are of considerable magnitude, 
even when compared with those employed in Europe and America. 
At the collieries of the Westport Coal Company, Limited, which 
are situated upon a plateau at an altitude of between 1800ft. and 
2200ft. above the level of the railway that conveys the coal to the 
harbour of Westport, the surface inclines are equipped for lower- 
ing 800,000 tons per annum. At the Denniston Colliery, the 
property of the above company, the inclines are constructed in two 
sections, the upper incline being in length 33 chains horizontal 
measurement, with a fall of 834ft., having a maximum gradient of 
1 in 1.33; the lower incline being 50 chains horizontal length, 
with a fall of 864ft., and having a maximum gradient of 1 in 2.2. 





In a recent issue of the Mining Journal there appeared 
a translation of an article by Mr. Ia. M. Pitersky in the Russian 
(forny Journal, in which a novel method of regulating spouting 
oil wells is proposed. Briefly, Mr. Pitersky’s method consists in 
sinking a shaft at the top of the well to a depth equal to about 
sixty times the diameter of the last series of pipes sunk, this shaft 
having a diameter of from ten to fifteen times that of the last 
series of pipes. Near the top of this shaft there enters a pipe 
connecting with the reservoir. As soon as oil is struck and the 
oil jet issues under the pressure of the contained gases to a great 
height oil is let into the shaft from the reservoir, and the height 
of the jet gradually decreases until when the top is reached it has 
been entirely absorbed, and the flow is even; the oil can then be 
led to the reservoir along with the gas it contains, thus avoiding 
the danger and losses incidental to fires. 


AccorpinG to L’Electricien, the Fraser Company, of 
Bonn, has abandoned the use of crucibles, and is using Stassano 
furnaces for the manufacture of soft and tool steels. Two furnaces, 
each of 1 ton capacity, and taking 250 horse-power, are in use, one 
of which is kept asa standby. Three-phase current at. 5200 volts 
is used, and is stepped down to 110 volts for employment in the 
furnace. These furnaces give cast steel containing from 0.08 to 
0.18 per cent. of carbon, 0.06 per cent of phosphorus, and 0.03 per 
cent. of sulphur. The treatment of the charge usually takes about 
five hours, 14 hours of which are necessary for removing the 
phosphorus and sulphur, and for reducing purposes. The con- 
sumption is 900 kilowatt-hours per ton. The furnace employed is 
of the rotary type, and the results are very satisfactory. The 
great advantage of this equipment is that low-grade material can 
be treated, and excellent results thereby obtained. 


AccorpDINnG to the Elektrotechnische Zeitschrift, the 
Sociedad Hydroelectrica Espafiola is erecting a hydro-electric 
station on the river Jucar at Molinar in Spain. The capacity of 
this station wil] be 30,000 horse-power, and it will supply Madrid, 
Valencia, Cartagena and Alcoy, the length of these transmission 
lines being 150, 50, 100, and 50 miles respectively. The trans- 
mission voltage will be 66,000 and the current will be supplied 
through six wires, each 0.08 square inch in section, the total 
weight of copper used being 640 tons. Besides the high trans- 
mission voltage, this undertaking is also noteworthy for the size 
of the machines and transformers employed. Five generators, 
each having an output of 5625 k.v.a. at 6600 volts and 428 revolu- 
tions per minute, are included in the scheme, taree of which are 
now being erected. For stepping up the voltage five three-phase 
6750 k.v.a. transformers will be employed. The transformers are 
oil-cooled, the oil being kept in motion by a pump, which drives 
it through a cooling plant. 


EXPERIMENTS in connection with the smelting of tin 
ore in the electric furnace have been conducted in France recently. 
As a result, it was found that the chief advantage of electric 
smelting is the fact that the slag wi!] abscrb much less tin as sili- 
cate and will contain no metallic tin occluded in form of globules. 
The disadvantages of electric smelting are, first, the loss of tin as 
vapour and as dust, though this loss may perhaps be reduced when 
operating on a larger scale. The second disadvantage is the 
greater impurity of the tin produced. To remove lead from tin a 
process similar to the Pattinson process may beemployed. The tin 
— of the electric furnace contains about 2 or 3 per cent. of 
ead. The tin-lead alloy is heated to the melting point—about 
230 deg. Cent.—and then slowly cooled to a temperature a few 
degrees above the melting point of the eutectic—180 deg. Cent. 
This temperature is maintained for some time. Pure tin crystal- 
lises out, while the heavier eutectic mixture of 30 per cent. of lead 
and 70 per cent. of tin remains This may be repeated several 
times. By treating a 2 per cent. lead alloy in two refining pro- 
cesses the lead is reduced to 0.2 per cent. 


WE hear that the glass works at Baccarat, France, have 
produced glass chimneys of remarkable properties for lamps used 
in coal mines containing much fire damp. Ten of these chimneys 
were placed in water, slowly heated to the boiling point and then 
plunged into water at 59 deg. Fah. Not one of the chimneys 
cracked. In another test, a chimney was applied to a Berzelius 
burner, the flame of which completely filled it. The flame was 
made intensely hot by using gas at a high pressure, and by 
placing other chimneys above and below the one on trial, and 
separated from it by rings of asbestos, thus making a very tall 
compound chimney and a powerful draught. Of twenty chimneys 
tested, not one broke during five minutes of this heating, or during 
or after cooling. The Jena glass which is used for similar 
chimneys and has given less satisfactory results, is slightly alkaline 
silico-borate of soda with a very little lead and zinc, and possesses 
a very low coefficient of thermal expansion. The Baccarat glass 
makers endeavoured, not to diminish the expansion, but to 
increase the elasticity. This they accomplished by adding 
magnesia and oxide of zinc to the ordinary Baccarat crystal glass, 
which contains much lead. The composition finally adopted is the 
following :—75 parts of sand, 13 of bi-carbonate of soda, 9 of 
carbonate of magnesia, 6 of oxide of zinc, and 50 of minium. 


Amone the interesting fuel tests which have been 
carried on during the past few years by the United States 
Geological Survey was aseries of trials of low-grade fuels in gas 
producers. These tests indicated that many fuels of such low 
grade as to be practically valueless for use in boiler furnaces, 
including slack coal, bone coal, and lignite, may be economically 
converted into producer gas, and may thus generate sufficient 
power to render them of high commercial value. Coal containing 
as much as 45 per cent. ash, and lignites and peats high in 
moisture, were successfully converted into producer gas, which 
was used to drive gas engines. It was found that the low-grade 
lignites of North Dakota developed as much power when converted 
into producer gas as did the best West Virginia bituminous coals 
when utilised under the steam boiler. In the fuel-testing plant, 
using the best Kanawha Valley coal, the steam plant produced 
0.28 horse-power per pound of coal, and the gas plant 0.96 horse- 
power—3.43 times the efficiency for the producer-gas plant over 
the steam plant. The remarkable feature in these tests was the 
comparison between the Kanawha Valley coal under the steam 
boiler and the lignite in the oo gas plant. The former 
under the boiler produced 0.28 horse-power per pound of fuel, 


while the lignite used in the producer-gas plant produced 
0.30 horse-power, or 1.07 times the energy per pound of the best 
steam coal burned in the boiler furnace. 





MISCELLANEA. 


Tr is reported that President Roosevelt has sent a 
message to Congress recommending immediate legislation requiring 
that within a reasonabie time limit all ocean-going steamships 
carrying a considerable number of passengers should be equipped 
with wireless telegraphy apparatus. 


Ir is announced by the General Post-office that radio- 
telegrams can now be sent through the North Foreland station to 
the following ships on the Queensborough-Flushing route :— 
Deutschland, Engeland, Konigin Regentes, Konigin Wilhelmina, 
Nederland, and Prins Hendrik. The charge is 34d. a word, with 
a minimum of 2s, 1d. a telegram, for the wireless service, plus the 
ordinary inland rate. 


Ir is expected that important trials with aéroplanes 
and dirigible balloons will take place on Salisbury Plain in the 
spring. The military authorities have been approached with a 
request to grant facilities to English inventors in the same manner 
as the French Government have done by lending the military 
training grounds at Chalonsand Issy. The large grass plain lying 
on the west of the Avons, which is practically treeless, will, it is 
considered, make an excellent trial ground. 


On the consideration of the report of the Education 
Committee of the London County Council recently, one of the 
members said there was an advertisement in the London County 
Council Gazette asking schoolkeepers to save the ashes of incan- 
descent gas mantles. He would like to know by how much the 
education rate was likely to be reduced by the sale of the ash. 
The reply of the chairman of the Committee was that up to the 
present £70 4s. had been received from this source. 


We hear that Messrs. Orville and Wilbur Wright, 
the American aviators, have promised to visit London at the end 
of next month. The visit will te made in acceptance of the 
invitation of the Aéronautical Society of Great Britain, and at a 
special meeting of the Society, to be held either at the Royal 
United Service Institutiou or at the Society of Arts, the brothers 
will each be presented with the gold medal of the society in 
recognition of their achievements in atronautics. It is expected 
that during their visit the Messrs. Wright will inspect the experi- 
mental ground the society are preparing at Dagenham, Essex, 
for their members. Aéroplane sheds are in course of erection, 
- it is hoped to have an opening meeting in the middle of 
March. 


Tue Electrical World states that Secretary Root and 
the British Ambassador have signed a treaty for the settlement of 
differences between the United States and Canada relating to 
Niagara Falls and the Great Lakes. The treaty requires that the 
level of Lake Erie must be maintained, and permits Canada to use 
for power bres at Niagara 36,000 cubic feet of water per 
second, and fixes the amount for the United States at 20,000 cubic 
feet, an increase of 1500 cubic feet over the amount recommended 
by the International Waterways Commission, whose figure for the 
Canadian Falls was accepted. The treaty provides for a commis- 
sion to dispose of future problems that may arise in administering 
its provisions. As the level of Lake Michigan is not specifically 
fixed, the status of the Chicago drainage canai is not affected by 
the treaty. 


In practically all the native States of India the mineral 
rights belong to the respective rulers, and concessions are granted 
for mining and prospecting under rules that involve a certain 
amount of supervision by the Government of India. In parts of 
British India also the minerals have been ceded with the surface 
rights by the terms of settlement ; but in the rest of India the 
Government retain rights over the minerals, and grant concessions 
for their exploitation. Exploring licences for one year can be 
obtained, but they give no exclusive or preferential rights, and 
there is no prohibition anywhere against free exploration in un- 
occupied and unreserved land. Prospecting licences are granted 
over restricted afeas for a period of one year, renewable, with the 
consent of the Local Government, for a second and third term. 
Such licences carry an indefeasible claim for a subsequent mining 
lease for any mineral other than precious stones over the same or 
a more restricted area. 


On February 6th the United States battleship Delaware 
was launched in the presence of 8000 people. The Delaware is 
one of four sister ships of the Dreadnought class authorised by 
Congress. Her hull will be protected on the water-line by 
a complete armoured belt 8ft. wide with a maximum thick- 
ness of llin. Above this will be a belt 7ft. 3in. wide with a 
maximum thickness of 10in., while above the main casemate 
the armour amidships on the sides will be 5in. thick. There 
will also be an unusually effective system of watertight com- 
cartments which it is believed will give the ship detensive 
qualities superior to those of any battleship hitherto designed. 
The ship when completed for sea will displace 20,000 tons, while 
her engines, which are of the turbine type, are designed to 
develop 26,000 horse-power and to give ger a speed of 21 knots. 
Her armament will consist of ten 12in. guns, in pairs in turrets, all 
on the centre line, fourteen 5in., twelve smaller light, and 
machine guns, and two submerged torpedo tubes discharging 2lin. 
torpedoes. 


Ir is remarkably difficult, states the author of an 
article on ‘‘ Motor Engineering,” to find?the cause of noise in an 
engine, but he has obtained considerable assistance in this 
direction by using a stethoscope. It will be found useful for 
motor car purposes to increase the length of the rubber tubes to 
two or three times the standard length, and when this has been 
done it will be found quite easy to hear separately each piston 
moving up and down in its own cylinder. each valve tapping as it 
falls on to its seat, or each trembler with its distinctive buzz, 
according to the adjustment of its platinum contacts. When 
ascribing a!l noises to blows of one kind or another it is note- 
worthy that when two sliding surfaces are insufficiently lubricated 
they may either chatter together or, if the rate of chattering is 
extremely great, produce the well-known shriek which is generally 
the forerunner of a “‘seized” part ; in either case the noise is 
probably due to rapid blows between the minute projections on 
the dry surfaces ; in such cases, however, the higher temperature 
of the part affected will place the trouble without any necessity 
for importing a scientific instrument. 


THERE are reasons for believing, states a contemporary, 
that the available supply of hematite ore in the North-West district 
will soon be greatly increased. In several instances during the 
past year or two discoveries of large and rich deposits of metal 
have been made beneath the bottom of old worked-out mines. 
Boring operations were made, not from the surface, but from the 
old workings, and in several instances the old geological theory 
that ore would not be found at lower depths has been disproved. 
Further explorations are taking place to demonstrate the existence 
of ore at lower depths in various parts of the district. Hitherto 
these new discoveries have been confined to the West Cumberland 
ore-bearing area, but an effort is now being made in the Furness 
district to prove whether similar conditions obtain in the Furness 
ore-bearing area. If this should prove to be the fact—and many 
experts whose opinions are of value claim that what has been 
proved in West Cumberland can and will be proved in Furness— 
the prospects of the hematite iron and the allied steel trades of 
the district will be immensely improved, and it would give new 
life to the staple trade of the district. At present many of the 
smelters in the North-West of England obtain supplies of foreign 
ores to supplement the native supply, and several of the smelting 
companies in the district own or partly own iron mines in Spain or 
Algeria. 
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TO ‘CORRESPONDENTS. 





ge Inorder to avoid trowle and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


ga All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


ge We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


R. M. 8. (Sparkbrook).—Your arrangement of a roadside station would 
involve the crossing of through trains by local trains and cause con- 
siderable signalling delays, to say nothing of other difficulties which 
render it impracticable, save for quite small services. 


INQUIRIES. 


PLANT FOR THE MANUFACTURE OF WOOD FIBRE. 


Sir,—Can any of your readers give me the names of makers of plant for 
the manufacture of wood fibre and its manufactured products? 


February 9th. 8. W. ©. 
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President Inst. C.E. 
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Dr. Nicolson’s Experiment. 


ON the 14th of January Dr. Nicolson delivered a 
lecture to the Junior Institution of Engineers. In 
our impression for January 22nd we criticised this 
lecture. Dr. Nicolson replied to that criticism 
through our correspondence columns last week. 
We have already explained that we have written 
about the lecture simply because it was delivered 
by Dr. Nicolson. His position is so influential, and 
his abilities so well known, that what he writes 
demands consideration in the scientific Press. 
Dr. Nicolson’s personality, not Dr. Nicolson’s 
lecture, is our excuse for returning once more to 
the consideration of an experiment which really 
possesses no intrinsic scientific interest. No man 
is wise all round, and it is certainly no reproach to 
Dr. Nicolson to say that he has not made himself 
acquainted with the details of modern boiler testing 
as carried out by such men as Kennedy, Donkin, 
Longridge, Stromeyer, Crosland, and a great many 
others. 

The experiment was made to prove that gases 
moving at a very high velocity would part with 
more of their heat to a boiler plate than they would 
give up when moving slowly; and the attention of 
his audience was concentrated on a Cornish boiler 
tested in Messrs. Adamson’s yard. All the results 
were referred to this boiler, which has already been 
adequately described in our issue for January 25th. 
As to the actual construction of the experimental 
boiler, we would refer him to Tolhausen’s patent of 
1862, Taylor’s of 1857, and Dunn’s of 1811, re-in- 
vented in 1867. We possessed, be it observed, no 
other information than that contained in the lecture, 
and we deduced from Dr. Nicolson’s own figures that 
the economical evaporation of the boiler was about 
4.43 1b. of water per pound of coal. His letter, 


| however, introduces us to a new factor. It appears 
that the Nicolson boiler was worked in conjunction 
with a water-tube boiler with a heating surface of 
523 square feet, which is claimed to have 
evaporated 6.3lb. of water per pound of coal per 
hour. This, Dr. Nicolson, by some strange mental 
gymnastics, credits to his boiler; and gets up the 
efficiency to 13.5 lb. of water from and at 212 deg. 
per pound of coal. We call the adjunct a water- 
tube boiler; Dr. Nicolson calls it an “ economiser.”’ 
Here we must point out, however, that we are left 
quite in the dark as to the relations existing 
between the “ economiser” and the boiler; all that 
we are told is that ‘‘ behind the narrow flue there 
was placed a high-speed counter-current econo- 
miser—or feed heater—having a heating surface of 
| 523 square feet, through which the gases passed on 
their way to the chimney.” We are disposed to 
think that it did not belong specially to the Nicol- 
son boiler; for if it did it is fair to assume that he 
would have mentioned it as part of his steam 
generating plant. Again, we do not know whether 
the steam from the economiser was delivered into 
the steam space of the Cornish boiler; nor have we 
any information as to whether the feed-water for 
the latter was delivered through the former or not. 
Nor are we certain that the water-tube boiler ever 
made any steam at all, although he writes: “The 
total evaporation from this boiler was 16,190 lb. per 
hour.” And he works out the evaporation from 
each part of the heating surface, including that of 
the economiser. The italics above are ours. . We 
are at a loss to know what he means by “boiler; ” 
possibly he meant to have written “ boilers ;” but 
this cannot well be, seeing that he considers the 
second generator an “economiser.” Apparently 
he applies the word to the Cornish boiler. Our own 
explanation of the matter is—stbject to correction 
by Dr. Nicalson—that the economiser was used to 
raise the temperature of the feed-water for several 
boilers in Messrs. Adamson’s yard, and that Dr. 
Nicolson’s figures are simply an estimate of what 
the results would have been if the whole work of 
the economiser had been added to that of the 
Cornish boiler. 


Returning now to his estimate of the heating 
surface in the Cornish boiler, we find that, “In 
the flue in front of the drum there were about 
118 square feet, excluding that under the grate; 
and from subsequent experiments and other data I 
believe that the evaporation from this surface was 
at the rate of 42 1b. per square foot per hour.”” We 
do not quite know what this passage means. The 
furnace flue was 4lin. in diameter, and in the front 
end of it was, as usual, a grate 6ft. long. The 
total surface here would be approximately 60 
square feet; if we deduct one-third for the ash-pit 
we have 40 square feet only. The furnace was 
followed by a combustion chamber of fire-brick 
lining the whole tube. In short, a well-known 
applisnce commmonly calledaretort. This was 8ft. 
long. Deducting one-third for the bottom, this 
section of the tube gives about 54 square feet. 
The effective total metal surface, therefore, in. 
the front of the drum was 94 square feet in- 
stead of 118. Next we have the astounding 
statement that heat passed through the walls of the 
brick retort at such a rate that water was evaporated 
from the boiler plates at the rate of 42 lb. per square 
foot per hour. It is true that the evaporation here 
is lumped in with that from the furnace. If it was 
less than this average, then that of the furnace 
plates must have been much more. Thestatement, 
however, that heat can be transmitted through the 
sides of a brick retort to boiler plates at anything 
at all approaching to the rate required to give the 
evaporation named is flatly opposed to all available 
evidence. If the thing were possible, then would 
the whole problem of smoke prevention be solved. 
But, further, are we to believe that the action of 
the products of combustion is augmented by the 
interposition of bricks between them and the 
boiler plates in the ratio of 42 lb. to 38 lb., 
as given in his letter? And if so, has not 
Dr. Nicolson cut the ground from under his 
own feet; for why get high-speed gas with forced 
draught when better work can be done by very 
slow-speed gas in a brick-lined chamber? Again, 
Dr. Nicolson takes the whole surface of the drum 
and the drum section inside of the flue, 209 square 
feet, as making steam at the rate of 38lb. per square 
foot per hour. This is quite unjustifiable. Water 
cannot be heated downwards, save at a very 
moderate rate. One-third is invariably deducted, as 
we have done, in estimating the effective heating 
surface, as in tubes. If, then, Dr. Nicolson really 
got an evaporation of 7940 lb. from the narrow fiue 
surface, that must have been converting 56.6 lb. of 





water into steam per square foot per hour instead of 
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38 lb. Is it possible that Dr. Nicolson does not recog- 
nise the difference between total andeffective heating 
surface? It may easily be gathered from Dr. Nicol- 
son’s letter that nothing more is required when we 
want to get at the evaporative power of a boiler than 
to take the calorific value of the coal and the tem- 
perature of the gases when they leave the boiler. 
A simple calculation will then give us the actual 
evaporation. It does not seem that he used 
any other figures save flue temperatures to get at 
the results in his experiments; indeed, he had 
none. We do not suppose he means this. Unfor- 
tunately, he writes so loosely that he constantly 
leaves the impression that he is keeping some- 
thing back. 

It is impossible to read Dr. Nicolson’s lecture 
without perceiving that he is confident that to him 
belongs the credit of bringing before engineers for 
the first time the theory that the transmission of 
heat through a boiler plate is accelerated by making 
the products of combustion move at a high velocity 
because the clinging of layers of cold gas to the 
metal is prevented. Dr. Nicolson, in his letter, 
speaks of Mr. Hudson. It is courteous to assume 
that when he prepared his lecture he had not read 
three papers by Mr. Hudson, which will be found 
in THE ENGINEER for December 5th, 12th, and 
26th, 1890, otherwise he would, no doubt, have 
referred to them. We cite but two passages, which 
will be found in the last of Mr. Hudson’s articles:— 
“In order to obtain maximum efficiency with a 
given surface the cross section of the gas pas- 
sages should be made as small and the speed as 
high as is consistent with the draught available, 
and with other practical considerations, such as 
convenience of cleaning.” And, again, speaking 
of his treatment of the subject, Mr. Hudson 
writes :—" The one essentially novel feature is the 
introduction of the speed of the gases as an import- 
ant element.”” Mr. Hudson has anticipated Dr. 
Nicolson throughout. It is evident that even now 
Dr. Nicolson has not read him carefully, or he 
would see that the information about the perform- 
ance of a Thornycroft boiler for which he asked 
is to be found on page 523, where he will see a table 
of results obtained with boilers of various types. 
Mr. Hudson mentions a French locomotive boiler 
with an evaporation of 40 lb. per square foot. We 
venture to refer here further to a leading article 
which he will find on page 534 of the same issue. 

An almost insoluble problem remains to be con- 
sidered. Why did Dr. Nicolson measure nothing 
except the heat of the escaping gas? We have 
hitherto believed that it was clearly understood 
that no heat balance worth the paper on which it 
was written could be prepared unless the weight of 
water pumped into the boiler and its temperature 
was known. In Dr. Nicolson’s case, ostensibly 
there was no difficulty about the matter. The 
whole plant required would be a couple of 100 
gallon galvanised tanks. Two of his own first year 
students would have been quite competent to tell 
the weight of water pumped into the boiler within 
a possible error of 2 per cent. Minute accuracy 
was not required in a case of this kind. Dr. 
Nicolson’s lecture contains an appalling array of 
figures and formule, all based on his single experi- 
ment, and one other which has nothing to do with 
hoilers directly. But as a matter of fact he really 
does not know how much water was evaporatea or 
how much coal was burned. He has taken no 
account of flue leakage or of radiation. He does 
not say whether his experiment lasted one hour 
or ten hours. If we asserted that there was 
20 per cent. more or 20 per cent. less water 
evaporated per hour he could not prove that we 
were wrong. We say nothing here concerning Dr. 
Nicolson’s theories. We point out that his experi- 
ment was a thing of guesswork from beginning to 
end. He is obviously not an expert in boiler 
engineering; and he is like one fighting wild beasts 
at Ephesus when he enters expert ground. With the 
expert each experiment must be complete, every 
detail filled in, nothing left to conjecture. We 
suggest that Dr. Nicolson should stop all cavil, and 
get at the incontrovertible facts by calling in some 
recognised authority—say, Mr. Longridge—and 
getting him to repeat the experiment and analyse 
the results. Until that has been done it seems to 
be probable that the eminent men whom Dr. 
Nicolson has disparaged will retain their position 
in the estimation of the profession. 


Cruising Turbines. 


THE decision of the Admiralty to forego the use 
of ‘cruising turbines in the larger vessels of the 
recent programme is the logical result of the 
numerous tests that have been made to determine 





their value. To the more progressive investigators 
the step will be very acceptable, for doubts have 
long been felt in many quarters as to their value. 
In the destroyers they are to be retained for the 
present; vessels of this type utilise a far greater 
range of power than the larger ships, and the 
cruising turbines have a better chance of justifying 
their existence; but even in this class their reten- 
tion is problematical. Wider experience in the 
design of marine turbines has enabled a much 
closer harmonisation of blading proportions and 
propeller dimensions to be achieved, with a corre- 
sponding increase in efficiency, so that the propor- 
tionate utility of the greatly increased number of 
rows of blades introduced by the auxiliary turbines 
is largely discounted. In the early days when the 
marine turbine was struggling to effect its entrance 
in warship design, criticism was invariably, and 
often very inaccurately, directed at the greatly 
increased consumption at low powers. This, it was 
explained, was due to the relationship of steam 
speed and blade velocity falling off as revolutions 
were reduced. The steam speed could be brought 
down proportionately by inserting auxiliary tur- 
bines, and this was done, the increase of weight and 
complication being apparently accepted without 
demur. Certainly, in many cases the use of 
cruising turbines reduced the consumption at low 
powers ; but it is very probable that with the addi- 
tion of far less weight to the main turbines the same 
results could have been obtained at low powers 
and considerably better results at full power. Ex- 
periments that have been made in the last two years 
show that under many circumstances cruising turbines 
are disadvantageous. When out of work they must be 
kept connected to the condenser in order to reduce 
the drag on the shaft; even then they exert a 
retarding effect, while if any air enters additional 
work is not only needed to drive them, but is also 
thrown on the air pumps. When working at very 
low powers, instead 
turbines, to which shaft they are invariably coupled, 
having to drive the cruising turbines, the cruising 
turbines are obliged to drive the main turbines. 
The inlet pressure of the steam is very low at the 
low powers, and the expansion is completed long 
before the main exhaust pipe is reached, so that 
there is no more energy available for doing work in 
the last few stages of blades. Measurements of 
temperature show that the steam is often super- 
heated at the exhaust pipe under these conditions ; 
that is to say, that the last rows of blades have been 
doing work on the steam and not receiving power 
from it, so that this is negative work done by the 
cruising turbine on the same shaft. Another 
curious feature about cruising turbines is the 
prevalence of blade stripping in them compared 
with the main turbines. Nearly all the accidents 
due to this that have happened in the Royal Navy 
have been in the cruising turbines. Partly it is due 
to the collection of water while the turbine is running 
idle, sometimes due to the cylinders distorting when 
hurriedly put under steam, and perhaps also to the 
“jumping” of the spindles when suddenly the 
astern power is applied. 

The principle of carrying dead weight which is 
only useful to a limited extent under special con- 
ditions could not be continually upheld. In the 
“ Dreadnought” Class the cruising turbines weigh 
between 80 and 90 tons, besides occupying nearly 
as much space as the two high-pressure cylinders 
themselves. The ship uses about 18 tons of coal 
an hour at full power, so that to substitute coal for 
cruising turbines adds between four and five hours 
steaming—a hundred knots—on to the full power 
radius of action. In the ocean-going destroyers 
the cruising turbines weigh about 20 tons, equiva- 
lent in oil fuel to two hours at full power, or 
134 per cent. of the total capacity. The cruising 
turbines do not save that much at 15 knots com- 
pired with the main turbines only, and as the full 
power radius is so greatly increased their retention 
can hardly be justified. Moreover, as the compli- 
cation involved is considerable, and as the essential 
valves and pipes occupy in many cases unavoidably 
inconvenient positions in the engine-room, the 
decision of the Admiralty will meet with hearty 
approval from the sea-going staff. 

With the Parsons type of turbine it is, of course, 
impossible to allow the annular area between 
cylinder and rotor that is available for the flow of 
steam, but with the nozzle type of turbine, in which 
the steam passages are of greatly reduced area, this 
can easily be done at the high-pressure end, so that 
an area more in proportion to the steam volume can 
be arranged. This is the system adopted in the 
Japanese battleship fitted with Curtis turbines, and 
in the United States cruiser Salem, and, in a 
modified form, is the basis of governing adopted for 
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Curtis turbines for electric generating purposes. [py 
these the economy obtainable over a very wide 
range of power is remarkable, and it is largely due 
to the accurate proportion of steam passage area to 
volume. The use of auxiliary turbines was g 
more cumbrous method of attaining the same 
result, and the reported decision of the Admiralty 
to fit impulse turbines of the Curtis type in the new 
cruiser Bristol, is a natural corollary to the decision 
to give up cruising turbines. 


The Limit of Weight in Locomotives, 


IT is an open secret that certain very powerful 
locomotives which have been designed and built 
for service in this country during the last year or 
two have been found too heavy. No more than aq 
very few have been constructed, and these few are 
seldom used. The reason given is that bridges 
cannot be trusted to carry them. We do not refer 
to the great bridges, but to the small; and even 
one weak bridge, however trifling the span, will 
limit the weight of all the engines running across 
it. We have heard it argued that so long as the 
load on each axle does not exceed 18 tons it matters 
nothing what the engine weighs as a whole. But 
this is not true. So long as all the wheels can 
come on to the bridge at the same time the struc- 
ture is liable to be overloaded. There are numbers 
of bridges still in existence of spans of 20ft. or 
30ft., which were never intended to carry more 
than 30 tons when they were designed, and now 
are expected to support 50 or 60 tons. Luckily, 
as little was to be gained by reductions in the 
scantling of short bridges, the factor of safety was 
made very large, and the girders have borne their 
loads without much complaint. But it is not the 
girders alone that are concerned. Thought must 
be given to the piers and abutments. Some twenty 
years ago a careful examination of the minor 
bridges on one of our most important railways 
showed that a great many of the bearing stones on 
which the ends of the girders rest were cracked or 
broken. Brickwork was shaken, and in some cases 
heavy repairs and renewals had to be carried out. 

Even though the bridges be left out of account 
altogether, the damaging effect on the permanent 
way of very heavy engines running at great speeds 
must not be forgotten. In this country we do not 
break many rails; but any member of the civil 
engineering staff of a main line will be found quite 
ready to assert that the cost of maintenance is 
always augmented by increases in the weight and 
speed of the engines and trains. The cost of up- 
keep is, of course, well known to those who have 
to pay for it, but the figures are not published ; 
certainly not, at all events, in a form that permits 
deductions to be drawn concerning the effect of 
weight on the road taken as a whole. It is under- 
stood, however, that the increase in the weight of 
rails from 84 lb. per yard—a heavy rail a few years 
ago—to 92lb., 100 1b., and even 105 1b. per yard, 
has been brought about by the augmented loads 
which they have to carry. It is obvious that a 
single pair of driving wheels, representing 18 tons 
under the tread, will not do as much damage as 
three pairs each carrying at least as much. The com- 
bination of railway companies and the advent of 
reform may, iu is to be hoped, bring about a revision 
of recent practice in the matter of express trains. 
The big engine has only been introduced because big 
coaches have to be hauled at great speeds. Any 
reduction in the dead weight of trains would be 
hailed with joy by locomotive superintendents of 
this country to a man. 

There is another phase of the question which 
seldom if ever is heard of outside a very limited 
circle. We refer to the fact that the power of a 
locomotive does not bear any very close relation to 
its weight. Engines might be named which have 
about the same heating surface, cylinder capacity, 
and tractive power, while weighing 10 tons or even 
15 tons less than other engines, whose only real 
difference is that they carry more pressure. The 
augmented loads on the safety valve render it 
necessary to increase dimensions all round—thicker 
boiler plates, heavier staying, stronger crank axles, 
piston and connecting-rods, and so on. It is very 
doubtful if the game is worth the candle. 

In considering the limit to weight in locomotives, 
other things being equal, speed is a very important 
factor. Weights are no doubt admissible for slow 
goods and freight engines which could not be 
tolerated if the speeds of haulage exceeded a very 
moderate maximum. An example is supplied by a 
freight engine recently designed for exceptionally 
heavy slow haulage on the Atchison, Topeka and 
Santa Fé Railroad in the United States. This 
engine, when finished, will no doubt be the largest 
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and by much the most ponderous ever built. It is 
an articulated Mallet double-engine single-boiler 
locomotive carried on ten axles. The sixteen 
driving wheels are coupled in two groups of eight 
each, and there is a guiding pony at each end. 
The total weight on the driving wheels will be 
182 English tons, or 22.7 tons per axle. There 
are two high-pressure cylinders 25in. diameter and 
two low-pressure cylinders each 39in. diameter ; 
the stroke of all is 28in. The boiler is enormous. 
It is 7ft. in diameter at the front end, and between 
the tube plates 34ft. 6in. long. A combustion 
chamber is provided 6ft. 6in. from the fire-box, with 
which itis united by 246 3in. tubes. The combustion 
chamber is 4ft. 6in. long. It is connected with the 
gmoke-box by 454 2tin. tubes 23ft. long. In the 
combustion chamber is placed a superheater with 
vertical tubes. The fire-box is 11ft. Gin. long and 
ft. Gin. wide outside. The total heating surface is 
7839 square feet, the grate area 89 square feet, 
and the tractive power of the engine 43 tons. 
The consumption of coal may reach 4 tons an hour. 
he pressure is 215 lb. per inch. 

An engine such as this can never find a place on 
European railways. It is intended for hauling 
enormous loads of grain at a slowspeed up hill and 
down dale without check from the weather, the 
grade, or the curve. Smaller locomotives of the 
same kind but still huge are being used in the United 
States, we are told, with success. They are, how- 
ever only part of a machine, the rest of which 
consists of the cars hauled. Howit is managed that 
couplings and drawbars will stand without flinching 
stresses of over 40 tons we are not told. Appa- 
rently, only short runs of twenty-five or thirty 
miles without a stop can be made, because there is 


a limit to the number of galions of water the tender 
can carry. The starting and stopping of a train 
weighing 3000 tons is no joke. Loads of 11 tons 


per wheel would account for the breakage of 
many rails. The total driving wheel base is 
39ft. 2in. A load of 183 tons concentrated in this 
space must be a severe test for any bridge, repre- 
senting as it does 4.66 tons per lineal foot 
of rolling load, or about twice that met with in this 
country, if we exclude a limited number of 
exceptional locomotives. It is to be taken for 
granted that the permanent way department of the 
Atchison, Topeka and Santa Fé Railroad is satisfied 
that the bridges and culverts and viaducts are com- 
petent to sustain the load and the shocks of its 
passage. But we venture to think that the factor 
of safety will be very small according to British 
ideas. And it must be remembered that no engine 
of this weight has ever yet traversed any railway 
in any country. Perhaps it will be found on trial 
that it has passed the limit even for that country 
of gigantic things—the United States of America. 


The Railway and the Arbitrator. 


WHEN the Railway Conciliation Boards were 
established in the autumn of 1907, as the outcome 
of the railway “ crisis,” it was probably thought 
that the bulk of the disputes that came before 
them would be confined to simple questions, but it 
must have been felt at the same time that the 
“all-grades’’ movement which was behind the 
crisis would inevitably at an early date reach an 
arbitrator. That anticipation was quickly realised. 
The London and North-Western Railway Company 
was the first to get its elections completed and its 
Boards in working order, and it was almost 
immediately faced with an all-grades programme 
which, having passed through the prescribed 
degrees, came at length before an independent 
arbitrator—Sir Edward Fry—in December last. 
The award has now been published, and the daily 
papers have made the reader acquainted with its 
terms. It concedes many things to the men, 
and Mr. Richard Bell has expressed his satis- 
faction with it; but, on the other hand, it has settled, 
at any rate for nearly four years—till April, 1913— 
the all-grades movement on the London and North- 
Western Railway. The corner-stone of the men’s 
demand was a 2s. a-week increase in the pay of all 
workers, and the company was able to prove to the 
arbitrator that to grant such a demand would mean 
an expenditure of nearly three-quarters of a million 
pounds more in wages than at present. Sir Edward 
Fry therefore dismissed that comprehensive claim, 
and considered lesser claims separately and on their 
merits. We need not deal with the rulings in 
detail. The broad result is that wages have been 
increased by the allowance of overtime in many 
instances, and in other cases additions have been 
made to the ordinary hourly wages of men who are 
obliged by the conditions of service to live in 
expensive districts; but, on the other hand, the 
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arbitrator expressly stated that where such increases 
were awarded “ the right of the company to advance 
rents of cottages or houses occupied by men, or 
the right of any man to agree with the company to 
accept the continuance of his present rent in lieu 
of the said advance, should not be prejudiced.” 
On the whole the company does not come very 
badly out of the bargain. Oce interesting point 
may be mentioned, and that is the arbitrator’s 
refusal to consider the question of “ promotion by 
seniority.” This is one of the demands in favour 
of incompetence which trades unions are from time 
to time foolish enough to make. Greater skill or 
greater industry is to have no advantage over idleness 
or incompetence. Whatever other arbitrators may 
decide when the cases of other railways come 
before them, we may be pretty sure that at any 
rate a clause which endeavours to rob the company 
of the right to promote a particularly able man 
will not be sanctioned. 








LITERATURE. 


** Hiitte’’ des Ingenieurs Taschenbuch. Twentieth editicn, 

in three parts. Part I. pages 980; Part II. pages 999. 

3erlin: W. Ernst and Son. 1908. 

WHEN we last had the opportunity of noticing this 
valuable compendium of engineering facts and figures 
some three or four years ago, we were informed that the 
increase in the text could only be met by making the two 
volumes of an inconvenient size, and that in future a 
further division might be necessary. This anticipation 
has now been realised, the division into three parts having 
been effected, two of which are now before us, while the 
third is intended to appear early in the current year. The 
arrangement adopted is a separation of the matter into 
a general section, including mathematical and arithmetical 
tables and formule, theoretical mechanics, heat, strength 
of materials, machine elements, and properties of wood, 
metals, and other structural materials, which, together 
with a short section on iron smelting, make up Part I. 
The second part, intended specially for mechanical 
engineers, includes hydraulic, steam, and internal com- 
bustion engines and their accessories, machine tools, 
lifting machines, cranes, &c., conveyors and storage 
arrangements for coal, grain, and other finely divided 
materials ; pumps, blowing engines and compressors, ship 
and marine engine building, railway rolling stock, and 
electro technics. The remaining subjects, those usually 
associated with the idea of civil engineering in this 
country, namely, surveying and geodesy, building and 
foundation works, warming and ventilation, water supply 
and drainage, road and railway construction, bridge 
building, and gas manufacture, remain for treatment in 
the third part, which is likely to appear about the end of 
the present year, and, judging from the former edition, it 
will make up a volume of about the same size as each of 
those that have preceded it. 

As regards the contents of the volumes, it may be said 
generally that additions will be found in every one of the 
separate sections, the number of pages being increased by 
about 10 per cent., some further space having been gained 
by reproducing some of the older illustrations on a re- 
duced scale. The most notable additions are in the 
sections of electro technics and machine tools, and the 
excellent article on heat by Dr. Méller, of Dresden, which 
first appeared, we believe, in the eighteenth edition, has 
been usefully modified in some particulars; as, for 
instance, the table relating to the combustion of gaseous 
fuels has been remodelled and reproduced in a larger 
form than its predecessor, which was certainly trying to 
the eyesight. Another table on liquid fuels, on page 385, 
Part I., seems likely to be of considerable use in these days 
of benzine and other hydrocarbon motors. A small but 
useful addition to the table of powers, roots, and reciprocals 
in the first part has been made by extending it from 1000 to 
1100. Other novelties are an extended table of the length of 
circular arcs at intervals of 10 min. up to 180deg., and a 
conversion table for the 90 deg. to the 100 deg. quadrant, 
and other useful modifications become apparent very fre- 
quently on turning over the pages, but it would be impos- 
sible to go into these in detail. We have been rather 
surprised at finding no mention of the marine steam 
turbine in the marine engine section, nor of the electric 
furnaces in the electro technic section; but these seem to 
be the only notable omissions. Of course, it is impos- 
sible to express a definite opinion upon the work as a 
whole until all the parts are before us. 

According to the preface, the principle adopted in the 
division is to make the first and second parts a complete 
compendium for the use of mechanical engineers, while 
the first and third will form a similar guide for the civil 
engineer. This, however, does not seem to be borne out 
by the publishing arrangement, as the third part is only 
purchaseable in combination with the other two, an 
arrangement which, judging from the opinions ex- 
pressed in some of our foreign contemporaries, has 
been generally disapproved in the country of its 
origin. As pointed out by Dr. Mayer, the progress of 
technical knowledge and the great increase of matter 
required to be known in current engineering practice must 
render a further division inevitable in the future, and 
the publishing committee seem to be of the same opinion, 
as a new pocket-book for iron smelters is announced as 
being nearly ready for publication, and likely to appear in 
the spring of 1909. This is a very-satisfactory piece of 
information, as the small amount of space allotted to 
this important subject in the present, as well as in the 
previous editions, makes it: impossible to handle it 
properly, with the result that this is the least satisfactory 

art of the work. Probably the best arrangement would 
be to keep the theoretical parts, as a whole, in the first 








volume, and treat each particular branch of manufacture 
in a separate volume of a smaller and handier size than 
can be done under the present system. 





SHORT NOTICES. 


The Science Year-book and Diary for 1909. Edited by 
Major B. F. S. Baden-Powell. King, Snell and Olding, 
Limited, 27, Chancery-lane, W.C. Price 5s. net.—The 1909 
edition of the Science Year-book contains the usual interest- 
ing summary of the progress in science during the year 1908, 
and there is a glossary of recently introduced scientific terms 
and names. Additions have been made among the notes and 
tables, notably a table of the vegetable kingdom, which has 
been specially compiled by Dr. Rendle of the British 
Museum. Various additions and alterations in the meteoro- 
logical and other notes have also been made. A number of 
new names have also been added to the biographies. The 
directory sectioi of the book, in accordance with previous 
editions, contains lists of periodicals, public institutions, uni- 
versities, societies, prizes and awards, and abbreviations. As 
a diary, directory and scientific summary, the Science Year- 
book for 1909 constitutes a most useful and interesting 
volume. 


Some Electro-Chemical Centres. By J. N. Pring, M.Sc. 
London: Sherratt and Hughes, 33, Soho-square, W. Price 
1s. 6d. net.—This book contains a report based principally on 
information acquired during visits to several countries on the 
continent of Europe and to the United States and Canada, 
including British Columbia, during the years 1907 and 1908. 
Among other things the book deals with the cost of power 
production, the copper refineries of New Jersey, Canadian 
water powers and electro-chemical centres, the electric smelt- 
ing of iron ores and steel production, ozone and water purifi- 
cation, gold and silver refining, the electrical manufacture of 
carbon bisulphide, electro-chemical industries in the Alps, 
France, and Belgium, the electrical fixation of atmospheric 
nitrogen and the power centres and electro-chemical works of 
Great Britain. The book is one which will undoubtedly 
prove of interest to those associated with electro-chemical 
work. 


Jack’s Reference Book for Home and Office. London: 
T. C. and E. C. Jack, 16, Henrietta-street, W.C. Price 
3s. 6d.—Nearly one hundred pages have been added to the 
new and revised edition of this book which are devoted to a 
considerable number of new topics. These additional topics 
are distributed over the whole book, but the greater number 
find a place in the dictionary of general information, the 
medical dictionary, and the legal guide. In these dictionaries 
are many new articles on men and matters much talked 
about in recent times, whilst of the four parts of the legal 
guide, the*one that treats of ‘‘ Parliament and Administra- 
tive Government ’’ forms an interesting addition. Advantage 
has been taken of the issue of a new edition to improve the 
arrangement of the general sections of the work, to bring all 
details up to date, and to correct certain inaccuracies. 


The Steam Turbine. James Ambrose Moyer. London: 
Chapman and Hall, Limited, Henrietta-street, Covent-gar- 
den. Price 17s. net.—This book has apparently been written 
for the engineering student, although practical men will find 
much in it to interest them, especially in the chapter on 
steam turbine economics. They will also value the 
entropy total heat chart given at the back of the book, 
because it is drawn with lines of constant superheat instead 
of lines of constant temperature which are usually given. 
This, in view of the fact that engineers generally have to give 
a steam consumption guarantee, is a useful innovation, and 
will be appreciated. There is practically nothing we need 
say regarding the rest of the book. It follows the usual lines 
of such works, and deals pretty well with the same informa- 
tion, There are numerous illustrations accompanying the 
letterpress, which have been carefully arranged and executed. 


A Manual of Oil Motors and their Uses. By G. Lieckfeld. 
London: Charles Griffin and Co., Limited, Exeter-street, 
Strand, W.C. Price 15s. net.—This is almost wholly a 
descriptive book, and there is little or nothing in it to review. 
It covers the whole field of oil and spirit engines, touches 
sufficiently upon historical facts, and describes and illustrates 
recent designs. Many of the blocks have evidently done 
service in catalogues, and some of the half-tones leave much 
to be desired, but the line drawings, which are really the 
things of importance, are, generally speaking, good. The 
descriptions err, if anything, on the side of brevity ; and the 
book being a translation from the German, German engines 
receive far more attention than others. In many cases the 
descriptions are provokingly scanty. 

Internal Combustion Engines. By R. C. Carpenter and 
H. Diederichs. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, E.C. Price 21s. net.—It is not 
obvious what gap in technical literature this volume has been 
designed to fill. It covers quite the ordinary ground in very 
much the ordinary way, and is illustrated very largely with 
the ordinary blocks. Possibly the reason for its production 
is to be found in the last paragraph of the preface:—‘‘ The 
book is, of course, largely compiled from different sources, 
and is in the main an outgrowth of a course of lectures on 
the internal combustion engine delivered to students of 
Sibley College for the past three years.’’ 


Notes on, and Drawings of, a Four-cylinder Petrol Engine. 
By H. J. Spooner, C.E. London: Longmans, Green and 
Co., 39, Paternoster-row, E.C. 2s. net.—To the more 
advanced students in mechanical drawing this book 
will prove acceptable. In it the author describes lucidly 
a four.cylinder petrol engine of 20 horse-power, and gives full 
detailed drawings of it which the student is required to copy. 
The execution of these drawings should give the student an 
excellent insight into the construction of a light internal 
combustion engine. 





BOOKS RECEIVED. 


Life of Sir Charles Tilston Bright. By Charles Bright, 
F.R.S.E. Revised and abridged edition. London: A. 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 12s. 6d. net. 

Hiitte des Ingeniewrs Taschenbuch herausgegeben vom 
Akademischen Verein Hiitte. In three volumes. Vols. I. and 
II. Berlin: Verlag von Wilhelm Ernst und Sohn. Price 
M, 17 in cloth, M. 20 in leather. 
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A TRAVELLING CABLEWAY. 


AN interesting cableway has recently been erected at Grays | 
in Essex, to the order of Messrs. H. Covington and Sons, of 
Battersea, by Messrs. John M. Henderson and Co., of King- 
street Engineering Works, Aberdeen. It is used for lifting 
waste material and refuse out of barges in the river Thames | 
and dumping it at any desired point over a large area of waste | 
marshy land. In this way the ground level is being raised, so 
that, ultimately, the land may be made to serve some useful 
purpose. The cableway see—Fig. 1—has a span of some 900ft., | 
can handle a net load of 4 tons, and its end supports or 
tower are capable of travelling to and fro. It will be under- 
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fixed to snubbing posts operated by hand power winches, one 
of which is fixed on each carriage. 

The load carriage, see—Fig. 2—is of Messrs. Henderson’s 
improved design, and it runs on three wheels carried in an 
articulated frame which allows the former to conform to any 
curve the cable may assume. The power for hauling the 
load carriage backwards and along the cableway and for lifting 
the load is obtained from a two-cylinder engine, which drives 
the winding gears through patented adjustable band friction 
clutches. There are foot lever-operated self-sustaining brakes 
for the hoisting and travelling motions. The diameter of 
the winding drums is 60in., and the engine has two cylinders 
each of 1lin. bore and 18in. stroke, It is fitted with lnk 
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Fig. 1—ELEVATION AND 


stood, therefore, that the undertaking is of considerable 
magnitude. The two engravings on page 168 show the two 
end towers. It will be observed that that at the river side 
has a lean outwards over the water. This tower is formed of 
two lattice steel booms, inclined at an angle to one another 
and connected at the top and bottom. The structure is 
120ft. in length, and lies at an angle of about 36 degrees with 
the horizontal, being carried on pivot bearings. This gives 
it «n overreach of some 76ft. from the toe of the embank- 
ment tothe centre of the hoisting block. The tail support 
or pillar is built of steel sections, and is some 60ft. high. 
It is constructed to run on rails, and is anchored toa carriage 
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Fig. 2—LOAD CARRIAGE 


which runs on rails at its rear. The rear pillar is vertical, and 
is connected to the front or river tower by means of a stout 
wire rope which prevents the latter from falling. This rope | 
is securely connected to the rear travelling carriage already 
mentioned, this carriage being itself heavily weighted. 
Stretched between the tops of the two towers are several 
cables. One of these is that on which the load carriage runs. 
Another rope is used for pulling the load carriage backwards 
and forwards. This travels over pulleys on the heads of the | 


| to a railway carriage. 


Swain Sc 


PLAN OF CABLEWAY 


motion reversing gear, and works at a steam pressure of 
1001b. per square inch at the stopvalve. Steam is supplied 
by a locomotive type boiler, 16ft. 3in. long, with a barrel 
3ft. 9in. diameter. The fire-box shell of this boiler is 4ft. 
by 4ft. by 6ft. high. There are 45 2?in. tubes and the boiler 
is constructed for a working pressure of 1201b. on the square 
inch, The approximate speed of hoisting is 300ft. per 
minute, and the travelling speed 900ft. per minute. The 
whole of the power mechanism is contained in a house at 
the river end, from which all the operations of the cable- 
way are controlled. The operator in this house can tip 
the loaded skip at any point desired in the length of the 
cableway, so that the area under command is only limited 
by this length and by the width of the lines of rails on which 
the end supports travel, which, of course, can be extended 
when required. The operation of tipping will be readily 
understood by referring to the accompanying sketch, Fig. 3. 
In A the skip is shown in the horizontal position in which it 
is hauled along to the point at which it is desired to discharge 
it. When it is wished to tip the-load, the hcisting rope is 
hauled in until the two buffers shown come into contact one 
with the other. The result of this is shown in B, the rear 
end of the skip being elevated and the contents shot out. 





A NEW VENTILATOR. 





THE efficient ventilation of railway carriages is a subject 
which has received considerable attention. To the already 
long list of apparatus another has just been added, 
which is the invention of Mr. H. T. Minnitt, of 6, Cecil- 
court, Charing Cross-road, W.C. Its chief feature is its 
simplicity and readiness with which it can be fixed in posi- 
tion. It consists of glass of the form shown in Fig. 1, the 
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Fig. i—GLASS FOR VENTILATOR 














projections being of the form of truncated cones, each having 
an aperture at the apex. Fig. 2 shows the ventilator applied 
When it is desired to extract the air 
from the carriage the glass is fixed with the cones extending 
outwards, and as the wind plays upon or passes over the 


| cones the air in the carriage is extracted through the aper- 





Fig. 3—METHOD OF TIPPING 


towers. A still further moving rope is that which brings | 
about the lowering and lifting of the load. Yet another rope, | 
known as the button rope, has for its function to distribute | 
the carriers at regular intervals along the cables. The car- | 
riers suspend the hoisting rope between the load-carriage and | 
the guide pulleys on the inclined support. 


tures. In some cases two or more ventilators are used. At 


| least one of the ventilators is then placed with the cones pro- 





















































Fig. 2—VENTILATOR IN RAILWAY CARRIAGE 


jecting into the carriage, by which means fresh air is intro- 


The towers are both erected on stout wooden carriages. | duced. 


That of the front tower runs on an inclined track on the river 


The scheme is ingenious, and- there appears to be no valid 


embankment, while that of the rear pillar runs on level rails. | reason why satisfactory results should not be obtained. 
The running wheels are double flanged. Both towers have | When the cones are placed outwardly the device at least pre- 
ballast boxes to keep the ropes taut. The carriages are | vents smuts from entering the carriage, and this in itself is 
moved along the trackways by means of hauling blocks | a feature which will be fully appreciated by the passengers, 


IMPROVED COUPLING FOR COPPER PIPES. 


AN improved method of connecting lengths of copper pipes 
to each other or to valves, cocks, or tee-pieces has been 
invented and introduced by Mr. William Bryce, of 17, Fielden 
Drive, Partick, Glasgow. As will be seen from the illustra- 
tions—Figs. 1 and 2—it is a purely metallic joint, in that 
it consists of the copper piping being drawn up on a 
brass cone piece between the two harder metal fianges, 
thus making it steam and water-tight, and not liabie to 
leakage in any way. It is pointed out that as no jointing 
material is used, the water from condensation taking place 
in the pipe will not impair the joint. It will be gathered 
from the illustrations that the end of one length of pipe is 
bell-mouthed, which does away with any brazing on that end. 
The only brazing involved is that of fixing the small conical 
brass ferrule—C, Fig. 1—to the end of the other length of 
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piping. This process does not punish the end of the pipe nearly 
so much as if an ordinary flange had to be brazed on it. The 
great defect in the present method, as is well known, is the 
weakening of the pipes caused by the brazing on of the 
flanges, which may lead, sooner or later, to the fracturing of 
the pipes immediately at the back of the flanges. The thick- 
ness lost at the back of the flange when in position, due to 
the stretch in belling the end of pipe, is very little; in fact, 
only about one gauge, and on smaller pipes not so much. In 
short lengths of pipes, joining two valves or cocks, there 
would be no brazing. The bell-mouth also lends itself to 
taking away any strain which may become localised on the 
pipe at the back of the flange. 

Both flanges of this new type of coupling—A and B, Fig. 1 
—are fitted loose on the pipes, and are made of either cast 
steel or stamped mild steel forgings. This material makes a 
much stronger flange, not liable to bend or crack easily, but 
if for any special reason brass is required, then manganese or 
hard brass can, we understand, be satisfactorily adopted. 
The flanges are preferably oval in shape, for small bore pipes 
especially, and require only half the number of bolts and nuts 
for secure fastening. These facts, and others which might 
be enumerated, mean a saving of time in, for example, the 
hurried later stages in fitting out new ships. Much, if not 
all of the temporary fitting up, marking, and taking down to 
bore and cut joints will, it is claimed, be rendered unneces- 
sary. A big saving also, to engineers and shipowners, should 
arise from the fact that no jointing material of any kind is 
required. 

Regarding the coppersmith’s time on work where these 
couplings are adopted there is, it is stated, no increase as 
compared with work done according to the present system. 
The bell-mouthing is made on the end of the pipe by means 
of a smooth turned steel drift, either by hand or by hydraulic 
power. If done by hand, the pipe is first heated and expanded 
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with a smooth bar—in a way similar to that employed in 
making saddle branches—to within half an inch of the finished 
bell, and then a drift is driven up cold to the shoulder of the 
same. If hydraulic power is employed, the end of pipe is 
first annealed, and the drift is then driven up to shoulder in 
one operation. In the case of smaller pipes the bell-mouth- 
ing is done by means of a fluted tapered widener, with a square 
on the end for a ratchet, the pipe, of course, being caught in 
a vice with lead grips. The brazing metal brass cone-piece C 
is first turned to the taper required, and then brazed on with 
fire-clay round the turned part. No grinding or polishing 
are required after brazing. If the flange A be made of brazing 
metal, the tapered piece C can be cast in one with the flange. 

In repair work this new coupling adapts itself very easily ; 
Fig. 2 is illustrative of this. The fact that all flanges and 
cone pieces are interchangeable for the same bore of pipe is of 
importance in this connection. Thus, at sea, if one pipe 
from any cause bursts, another pipe of same bore can easily 
be made ‘to replace it. 

The new coupling has already been fitted on high-pressure 
steam piping on board ship, after being tested by hydraulic 
pressure to 8001b. per square inch, and has, we gather, given 
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THREE-STAGE TURBINE PUMP. 


THE outstanding feature of the turbine pump which is 
illustrated in section herewith is the absence of multiple guide 
vanes. In other respects the machine is constructed with 
three separate impellers, as is the standard practice for three- 
stage centrifugal machines built by the makers, the Worth- 
ington Pump Company, Limited, 153, Queen Victoria-street, 
London. The suction and delivery branches are Sin. diameter, 
and the full capacity of the pump is about 850 gallons per 
minute against a head of 450ft., when running at 1450 revolu- 
tions per minute. At the Electrical Exhibition in Manchester 
the machine was shown driven by an electric motor direct, 
but the speed was restricted to 1200 revolutions per minute, 
at which the capacity was 600 gallons against a 300ft. head. 
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female screw. The slope of thread is that part of the thread 
which connects the crests and roots The angle of the thread is 
that between the slopes, measured in the axial plane. 

The Committee, from whose report I have taken these particu- 
lars, was, and still is, occupied in efforts to secure greater inter- 
changeability in the manvfacture of screwed work between the 
productions of different shops, and to obtain sound and satisfac- 
tory basis to secure th’'s for commercial work, whether it be of 
avowedly great accuracy, or whether of a rougher or more com- 
mercial nature. Naturally one of the first considerations which 
had to be decided upon had regard to the form of the thread which 
the Committee should adopt and recommend. Much investigation 
was made into what had been done in other countries in this con- 
nection, and the transactions of the various societies in the United 
States, Germany, Switzerland, and France were investigated, and 
a considerable amount of evidence was taken from those in this 
country who favoured a change to something in the nature of the 
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Instead of using multiple guide vanes it wili be observed that 
each impeller delivers into a single spiral passage of special 
design, which enables the pump to convert the velocity of the 
liquid into pressure without loss of efficiency. The result is 
simplicify of design, and reduction of wear and tear, 
which is usual with pumps having guide vanes when 
the liquid to be dealt with contains grit or other solid par- 
ticles, such as coal dust. The machine measures 6ft. lin. by 
2ft. 6in. by 2ft. Sin., and the main bearings are of consider- 
able length and well lubricated. 








INTERCHANGEABILITY AND METHODS OF 
SECURING IT IN SCREW THREADS.* 
By Mr. H. F. DONALDSON, Member of Council. 


THERE is an old proverb that ‘‘ familiarity breeds contempt ;” 
to paraphrase this we might say that familiarity leads to our 
neglecting details in those things with which we ave constantly 
brought into contact, and it may be on this account that there is, 
in many places, a want of realisation of all that a screw thread 
means and of the difficulties which arise in securing something 
approacbing perfection of thread, which is almost essential to true 
interchangeability. 

A screw thread has been described as an inclined plane wound 
spirally round a cylinder, and the angle of the inclined plane thus 
gives the pitch of the result‘ng thread. This is a simple, and, at 
the same time, true, but not a comprehensive statement, for it 
does not cover all the elements which go to make up a thread, nor 
does it clearly bring out all the difficulties attaching to accurate 
work of this nature. 

For the better understanding of my subsequent remarks, it is 
perhaps weil that I should give some definitions of the elements of 
a screw thread, again using the work of the sectional com- 
mittee to which I have already referred for the purpcses of 
these definitions. 

Figs. 1 and 2, described in Reports No. 20 and 38, show that the 
pitch is the distance measured along a line parallel to the axis ot a 
screw between the point wheve it cuts any thread of the screw 
and the point at which it next meets the corresponding part of the 
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Fig. 1 


samethread. ‘The reciprocal of the pitch measures the number of 
turns per itch or millimetre, as the case may be. 

The core diameter tay be described as twice the minimum 
radius of a screw measured at right angles to the axis, while the 
full diameter is twice the maximum radius of a screw measured at 
right argles to the axis. It will be noted from the diagram that 
the core diameter of the male thread is measured between the 
roots of the thread, but that the core diameter of the female 
thread, being approximately the same dimension, is measured 
between the crests of the thread. 

The effective diameter of a screw having a single thread is the 
length of a line drawn through the axis and at right angles to it 
measured between the points where the line cuts the slopes of the 
thread. The crest is the prominent part of the thread, whether of 
the male screw or of the female screw. The root is the bottom of 
the groove of the thread, whether of the male screw or of the 

* The Institution of Mechanical Engineers. Lecture at the Graduates’ 
Meeting, Monday, 8th February, 1909, 


TURBINE PUMP 


metric thread or Sellers thread, with its 60 deg. angle and ‘‘V_ or 
truncated shape, as the case may be. 
In making these investigations, all that Sir.Joseph Whitworth had 


done in the past came in for its fair share of examination, and it is 


| satisfactory to note that the conclusion arrived at was that the 


Whitworth thread was practically universal in this country—escept 
in a few isolated trades which had been Jargely imported from 
countries using the metric system—and, moreover, that it is in 
very large use both in the United States and on the Continent, in 
spite of the preference of the partisan for the 60 deg. angle. One 
of the main reasons which has been advanced in favour of the 
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60 deg. angle has been that the generation of the thread by the 
manufacture of a correctly formed cutting tool is easier than with 
the 55 deg. angle of the Whitworth thread, and that either the 
sharp point—which, by the way, is naturally rounded and is never 
actually sharp—or the truncated crest and root are also easier of 
manufacture aod of correct gauging. 

In this connect‘on it is to be remembered tbat if a pointed 
cutting tool is accurately formed to a 60 deg. angle, it does not 
when it is used to cut a thread on a blank of correct pitch, actually 
produce a thread which will measure 60 deg. in the thread if 
measured parallel along the axis of the bolt or nut as the case may 
be. Therefore, though it is claimed to be easier to construct a 
pointed tool of 60 deg. angle than a 55 deg. angle, it is not any 
easier to cut a 60 deg. thread than a 55 deg. th:ead. Mr. Taylor's 
method of generation hereafter referred to shows that it is not in 
fact materially easier to generate a 60 deg. angle than any other. 

Strength is a very important feature of screwed work, and many 
etperiments have been made with regard to it. There appears 
little doubt from them that the form adopted after close investiga- 
tion by the late Sir Joseph Whitworth is, in fact, the strongest of its 
sort, for Mr. Robert Matthews, of the Openshaw Works of Messrs. 
Sir W. G. Armstrong, Whitworth and Co., brought before the 
Committee a series of exveriments carried out by his firm testing 
the relative strength of Wbitworth and Sellers forms of threads 
These tests were shock tests, and were to the Committee's miud 
conclusive, because in all cases the Whitworth thread sustained a 
greater number of blows before fracture than the Sellers thread. 
Time does not admit of my going at great length into the details 
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of these experiments, but the evidence seems worth recording. 
Shortly, the experiments carried out were by dropping a 400 Ib. 
weight through a distance of in. and through a distance of 12in., 
and then recording the number of drops required before fracture 
took place ; and to make the tests as comparable as possible, each 
set was made from a single bar. 

Fig. 3 shows diagrams prepared from the results of the 3in. 
drops, the base line showing the number of blows given before 





fracture occurred. It is interesting to note that the strength of 
the Sellers threads more nearly approaches, though it does not 
reach, the Whitworth form when mild steel only isconcerned ; the 
higher the ultimate breaking strain, the greater advantage dogs 
the Whitworth form display over the Sellers. Th's Figure also 
shows the diagrams prepared from the results of dropping 
the weight 12in. The Whitworth generally appears to maintain 
its advantage in strength, though not to so marked a degree as with 
the shorterdrop. Hence | think it will be admitted that the Com. 
mittee have followed the proper course in recommending the reten. 
tion of the Whitworth form of thread, which has borne the test of 
so many years’ efficient work. So much for the moment for form 
of thread. 

When Sir Joseph Whitworth formulated his standard screw 
threads, he did so to meet the requirements of his day, and, as | 
think our experience proves, has done so to meet the requirements 
of the present day up to acertain point. Recent practice, however, 
indicates that for the higher quality of material which is now used 
in machine construction, and the greater stresses which are brought 
to bear upon this improved material, the coarseness of the Whit 
worth thread leaves something to be desired for some classes of 
work, and there has been for some time a widespread feeling that 
finer pitches would give better work in a great many cases. A con- 
siderable amount of attention was therefore directed to proposal 
for a series having finer threads in order to meet the want just 
mentioned, and such a series was in due course recommended for 
adoption. 

All this was really anterior to starting the consideration of the 
subject, which was, in fact, originally referred to the Committee 
viz , 2 means of securing interchangeability, so that, for instance, 
nuts bought from one firm might be expected to fit with certainty 
bolts bought from another. 

The ideal screw should, of course, be true in every element, and 
should be such that the male would fit the female correctly all over 
on all parts of its surface. But the ideal is always unattainable, 
and as this conclusion must be accepted, investigations as to what 
could best be done showed that the requirements of screwed work 
are extremely variable. On the one hand, rough work requires 
comparatively easy fits, which, however, should not have an undue 
tendency to work loose. On the other hand, finer quality of work 
requires close fits, which should, in point of fact, never work loose, 
if such a condition could be arrived at. The excessive vibration 
which is met with in high-speed engines, motor cars, and other 
analogous work requires special consideration as regards closeness of 
fit, and the fits needed for such work may almost be considered as 
having the pieces practically forced together, and depending for 
their stability and adhesion upon the plastic flow of the material of 
the two pieces. In other words, they may be more efficient if they 
are in error in particulars which bave mutual effect upon one 
another. This will be apparent later. 

The various qualities of fit required seemed at one time to be 
antagonistic to the realisation of the hopes of securing that degree 
of interchangeability which is required, but the Committee 
ultimately felt able to recommend two series of threads, 
Whitworth and fine Whitworth, with limits which will, in the 
majority of cases, allow the male and female portions being 
asseubled by hand and subsequantly tightened with a spanner. 
As, however, very slight errors in pitch affect the ease with which 
this operation should be carried out, the use of a spanner to 
assemble the parts may, and probably should, always be necessary. 
By this means a nature of fit to meet all requirements will probably 
be secured. 

The difficulties of the problem were, and are, however, very 
numerous ; for instance, there is a certain section of engineers who 
are distinctly in favour of an absolute clearance between the crest 
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of the bolt and the root of the nut—this is, to a large extent, 
aimed at economy of production—while another section of 
engineers holds that screwed work made on this principle will not 
give fits which will hold up when subjected to vibration. The 
latter claim that such a structure will act almost as an induce- 
ment to the nut to slack back on the slopes of the thread, and they 
prefer that the crest of the thread of the bo!t and the root of the 
thread of the nut should in fact touch, and that the plastic flow of 
metal should be obtained by the distortion of the crest of the bolt 
into the root of the nut. 

In the recommendations put forward endeavours have been 
made to hit the mean between these two, that is to say, that nuts 
and bolts made in accordance with the limits suggested by the 
Committee will, if selected during assembly, cover all classes of 
work which are generally required, and will ensure, if the work is 
correctly made and passes the gauges, that it is interchangeable no 
matter from what source the product arises. 

The tools for producing screws are of the greatest importance to 
interchangeability. C lonel Crompton and Mr. W. Taylor made 
some very useful investigations as regards these for the assistance 
of the Committee, and I am permitted to extract certain parts from 
their confidential reports to indicate points usefui in the 
consideration of my subject, and the foilowing appear to indicate 
directions where care may help to prevent the occurrence of 
inaccuracies in working. 

To produce work to the requisite degree of accuracy the too's 
used for the operations of cutting require very careful considera- 
tion, and it is well to draw attention to the fact that the form of 
thread cvt by avy chaser depends considerab'y on the material 
which is cut. For instance, a tap used to cut a thread in cast iron 
is withdrawn with freedom, which when the same tap is used on 
mild steel is withdrawn stiffly, the threads in the cast iron being 
thinner and the effective diameter of the screw thread in nut 
corresponding'y increased. This increase is obviously greater on 
the effective diameter than on the full and core diameters, 

The sharpness or bluntness of the cutting tools also have their 
effect on form of thread. The change of thread form resulting 
from the wear of taps is genera ly less than with dies, probably due 
to the fact that the taps themselves are relatively longer than the 
length of threads cut by them, while in the case of dies the length 
conditions are probably always reversed. 

To secure accurate work it is, of course, nevessary that the 
cutting too!s themselves should be correct in all particulars, or as 
nearly correct as possible. Inaccuracies in form, &c, of such 
cutting tools as taps and dies are very fruitful sources of difficulty 
in the attainment of interchangeability. 

With regard to this, I am permitted to quote the procedure 
adopted by Mr. W. Taylor, as set out in a report made by him in 
1904 to the Committee. Time will not sutfice to read this ‘” 
extenso, but it covers not only the method of generating the cut- 
ting of a pointed tool, but also the methods of measuring the 
other elements by means of feelers similar to those which are 
referred to in the description he gave of the generation of 
V-shaped cutting tools for angular threads with curved roots and 
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crests as in the Whitworth and British Association standard 
sa yo specifications of these standards it is usual] to give the 
sins of curvature, R, Fig. 5, of the crest and root; and in 
eiginating tools for these thread forms, templates have Leen 
pn by drilling round holes of the required radius, and cutting 
oa ular notches with sides running tangentially into the holes as 
oR 2emarkably accurate work has been done in this way, 
but he prefers to measure the tool by 4 method which leads 
directly to greater accuracy in the effective diameter of the screw, 
this being of much greater importance than is the exact curvature 
of crest und root. ; ee : 
In shaping an original V tool as Fig. 6, he employs for measuring 
it the notched bar of hardened steel shown. The face A 
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of this bar is lapped flat, the V notch is lapped truly to A and of 
the thread angle required, its apex is cut clear away as shown, and 
by means of two or more little cylindrical gauges, placed at B2 
and above, measurements Cl] and C2 are taken, by which the 
accuracy of the angle may be verified, and from which is found 
the distance © between the face A and the true apex of the V 
notch. For an angle of 47.5 deg. the distance E2 is the diameter 
of cylinder B2 x 1.74147. ; 
i For 55 deg. it is B2 x 1.58284 
For 60 deg. it is B2 « 1.48515 
This notched bar is applied as in Fig. 6 to the tool whose 
angular point is previously ground, and the length A B of the two 
combined is measured. From this, if we subtract the constant C 
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of the bar, and the required truncation of the tool point, T, Fig. 5, 
we obtain the finished length B D, Fig. 6, to which the tool must 
be shortened by rounding its extreme point. 

For very exact work, however, a correction determined by 
experiment must be made in this measurement according to the 
material which the tool is to cut. 

In rounding the tool point, as has been stated, the radius of 
curvature is not directly measured. It is sufficient that (a) the 
curve be circular, (/) that the angular sides of the tool join it 
tangentially, and (c) that the truncation be correctly obtained in 
the way described. To secure a and ? circularly formed turning 
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tools of the shape shown in Fig. 8 are recommended, which can be 
sharpened indefinitely without their losing their correct form. 
Cutters of this durable form, Fig. 8, are invaluable for frequent 
use, but tools of the form shown in Fig. 6can be shaped by very 
simple means, 

The Director and Staff of the National Physical Laboratory bave 

been very closely associated with the work which has been going 
en during the last four or five years, both as regards the Engineer- 
ing Standards Committee, and also as regards another—a War- 
office Committee—to which I shall refer later on. An immense 
amount of investigation has been carried out by them in connection 
with screw threads, and I think if any of you have not had your 
attention drawn to it, and if you des re to investigate more closely 
the ina’bematical problems involved in the consideration of screw 
threads, you will find the time well repaid by a study of Mr. H. H. 
Jeffcott’s “* Notes on Screw Threads,” in the “ Proceedings ” of this 
Institution in December, 1907. The notes therein contained were 
used before they were put into their present form by the Com- 
mittee to which I have referred, and they, and other work of the 
National Physical Laboratory, have been of great assistance in 
enabling the Committee to come to the conclusions and make the 
recommendations which they have put forward. 
_ When we come to consider what is really required to secure 
interchangeability of screwed work, one of the first matters to be 
looked into undoubtedly is the effect which each element of the 
screw thread has, and the effect which inaccuracies in each e’ement 
carry with them in their relation to the other elements, 

A correct dimension for each element can be worked out mathe- 
matically without much difficulty, and if it could be ensured that 
in manufacture every element could absolutely be accurately 
produced without error even in the same shop and with the same 
appliances every piece of work reputed to be of the same size would 
be interchangeable. Such a condition of affairs is, however, not 
practicable of attainment. ‘There are very minute differences 
arising from such causes as I shall presently mention. These 
—— and prevent even two pieces of work done on the same 
machine being absolutely identical. When, however, work done 
in different shops is brought tcgether, such minute differences 
become of even greater importance, and it may be interesting to 
glance fora moment at some causes of such inaccuracies, 


Pitch is undoubtedly the most important element in its effect on 
the arcuracy of the whole screw. ‘Therefore, besides the actual 
cutting tools, the leading screw of the lathe used to cut the piece 
must be within a very high degree of accuracy, or preferably, of 
course, be absolutely accurate. Even if the leadiog screw is 
accurate, the inertia of movement of saddles on different lathes 
may have its effect on the comparative accuracy of work cut in 
different lathes. In the one the frictional resistance for slide 
of saddle may be greater than in another, and the result may be a 
dragging and almost infinitesimal distortion of the leading screw, 
which may tend to make the pitch of the new screw cut by its 
guidance shorter than would be the case with a lathe of similar 
design, but with more easy travelling saddle. 

Other elements may be inaccurate owing to the wear of tools, or 
to the plastic flow or distortion of metal being more pronounced 
when cutting with blunt than with recently sharpened cutting 
edges. They further arise from the differences in temperature 
when the piece is cut, aud speed of cutting may likewise have its 
effect on the accuracy of the work. The personal equation of 
workmen of different temperament may also have an appreciable 
effect on the sccuracy of the work turned out. It is manifest, 
therefore, I think, that absolute accuracy of manufacture cannot 
be attained in practice, and that certain inaccuracies must there- 
fore be tolerated. 

What is the degree of toleration which can be permitted is the 

next question, and the answer cannot be a definite one, because for 
one nature of work larg r toleration may be quite permissible than 
could be accepted in work of a finer nature. That is true for plain 
work, but it is only true within certain limits when threaded work 
is considered, because the relation of the different elements one to 
another is such that if too much tolerance is accepted in one, the 
attainment of interchangeability in the work will be impossible. 
It is therefore necessary to accept only such limits for each element 
as will allow of the whole screw, with its combined errors of all 
elements, giving a fit to its corressonding piece which will be 
adequate for the use to which it is to be put. 
_ These remarks, of course, apply to similar pieces of work—that 
is to say, toa comparison of bolts with bolts, or nuts with nuts, 
When we come to consider the fitting together of a bolt and a nut, 
further consideration has to be given to the nature of the work 
which is required, and the amount of allowance which is permis- 
sible, to allow of easy or more accurate fitting. Here again the 
inter-re)ation of errors in the elements of a screw have to be care- 
fully examined. 

As I bave said, accuracy of pitch is a most important element in 
its effect upon the accuracy of all the elements combined. There 








RELATIVE ERROR IN PITCH ~1O PER CENT. 


Fig. 9 


are various natures of inaccuracy in pitch which I might shortly 
refer to. There is the true error of pitch, a uniform excess or 
deficiency in the true nowinal length measured - that is tosay, that 
the inclined plane wound upon the shaft is not a true inclination 
throvghout its whole length. It is also frequently found that 
what is called a drunken thread occurs. and this is a defect which 
has also to be provided against, as its effect may be very pro- 
nounced on the other elements immediately in the neighbourhood 
of the occurrence of this drunkenness. 

In pointing to pitch as being the element whose errors most 
seriously affect interchangeability, it may be well to indicate that 
an error of pitch may be manipulated so as to pass tome gauges by 
making excessive allowance in other elements. Excessive allow- 
ances are frequently made on full, core, and effective diameter, in 
order to allow the male thread to enter the female thread, but pos- 
sibly without real knowledge of the fact. Such excessive allow- 
ances are not necessary, if greater care is taken in the selection of 
appliances and the choice of niaterial With greater care, excessive 
diametrical allowances can be avoided: 

The following memorandum, prepared by Dr. Glazebrook, is 
based upon the geometrical relations which the element of errors 
in pitch and diameter bear to one another. Figs. 9 and 10 repre- 
sent a nut with V-shaped threads, having an angle of 55deg. The 
dotted line in the same diagram shows a bolt of the same diameter 
as the nut, but with a very exaggerated error in pitch of 10 per 
cent. in error relative to that in the nut. Such a bolt will not 
enter. To obtain a bolt of this pitch which will enter, lines CC, 
E!E, &c., are drawn from the crests of the bolt at right angles to 
its axis to meet the thread of the nut. A conical bolt, having its 
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NOTE 


Fig. 10 


crest at A, C,, E;, &c., will be of the required pitch—viz., 10 per 
cent. in error—and will enter. At A the threads coincide in all 
respects, but the radius of the next thread of the male at the 
crest requires a reduction amounting to C!C, to enable the threads 
to engage, and a corresponding increased reduction E!£, at the 
second thread, This amount increases proportionately (as shown) 
with the number of threads, until, at the fifth thread, a reduction 
to its own depth has been necessitated. 
It is clear from the figure that :— 
C C! = error in pitch for one turn of thread. 
C!C, = resultant necessary reduction of male crest. 
1 
but Ot = tan 27.5 deg. = 0.5 (app-ox.) 
1 
Therefore C!C, = 2 C Cl, 
That is to say, reduction in the radius of the bolt is approxi- 
mately twice the total error in pitch. 
At ‘*N ” threads the error in pitch is x x (if x is the error in one 
turn) and the reduction in the radius of the male screw is there- 
fore equal to2x, The reduction in diameter is obviously twice 
this amount, namely, 4x. at ‘‘n” threads, If the reduction at *y 
see Figs. 9 and 10—is carried out throughout the male thread, 
a parallel thread is produced, which could clearly be continued 
symmetrically on the left for four more turns, thus giving nine 
complete sections, or eight turns, A reduction ‘422 ” has been 





made in the diameter of the male screw by 2” threads will now 
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engage. Hence for a parallel male ecrew a reduction of 2x zon 
the diameter is y to engage ‘‘n”’ threads, where « 1s the 





relative error in pitch between the nut and bolt per one turn of 
thread. This is, in a way, somewhat startling, but, with care, not 
- 7 panes objection to search after interchangeability of screw 
threads, 

In order to lay down limits to allow of interchangeability, it 
is necessary that two separate questions should be decided—(1) 
Assuming the pitch of the thread correct, it is necessary to lay 
down tolerance on the diameters which will be permissible in order 
to cover the wear of the tools and the unavoidable imperfections of 
workmanship, and to — minimum allowacce, in order that 
the bolt and nut may be assembled. 

(2) To decide what errors in pitch could be tolera ed, having 
regard to the allowances in effective diameter which depend 
thereon, and which are necessary to compensate for the transverse 
effect of the pitch error. 

An accurate leading screw, upon which so much depends as 
regards this element of pitch, was almost non-existent. Some years 
ago when engaged upon an investigation touching the accuracy of 
screws in micrometers, I visited certain works where it was 
claimed that the micrometer screws produced were of exceptional 
accuracy, and I there had some conversation with one of the 
members of the firm who claimed to have produced by his own 
unaided efforts an accurate master screw, upon which the 
accuracy of all their subsequent work depended. His description 
of the stress and strain he personally underwent in carrying this 
out was interesting, as he did the work with his own hands and 
was, I think, justifiably proud of the results he secured. He 
described to me how, having cut a screw and found by measure- 
ment that it was very fairly accurate, he shut himself into a room, 
the temperature of which was constantly maintained considerably 
higher than the outside air and more nearly approaching the heat 
of the human body. I do not think that it actually reached 
the temperature of the human body, but he at least 
endeavoured by artifical means to minimise the effect of the heat 
of his own body on the work on which he wasengaged. His screw 
had a square thread and was about lft. long, I think, made with 
as great accuracy as his appliances permitted, and then having 
got the temperature of the room at a level which he considered 
he himself could stand, he shut himself in the room and proceeded 
to measure sbort lengths of the whole of the screw and to rub 
down inaccuracies over both sides of the thread till he secured 
what he claimed was absolute accuracy in thescrew. He remained 
incarcerated in that room until he bad gone over the whole length 
of both sides of the thread, and he gave a somewhat graphic 
description of the effect the temperature had upon him, and how 
completely done up he was after, I think, something like twenty- 
four hours before coming out of the room with his screw in its 
finished state. 

I did not see the original screw, nor did I get an opportunity of 
having measurements taken to check the real accuracy of the screw 
so made, but some of the micrometer screws produced by the firm 
have been measured and found extremely good. This, no doubt, 
is the work of an enthusiast, but it is a work for which we ought 
all to be grateful, as numbers of these micrometers are in constant 
use now in various establishments. The screw dealt with as 
described was, however, a short one and would not give us any 
great advance in the manufacture of leading scréws for larger 
lathes. 

Some years ago, and in fact from time to time, there have been 
difficulties arising in the Royal Ordnance Factories in obtaining 
interchangeable accuracy in several important accessories of 
ordnance made by different manufacturers, and a distinct effort was 
made some years ago to obtain a means by which these difficulties 
could be overcome. A small committee—consisting of Government 
officials and representatives of firms engaged on manufacture of 
warlike stores—was convened to inquire into thissubject, and they 
investigated it very closely, and came to the conclusion that the only 
practicable method was to obtain a means by which the leading 
screws of lathes might be so manufactured, and with such accuracy 
that they would be interchangeable the one with the other, and 
would produce work which by measurement would show a 
corresponding accuracy. A special machine for this purpose was 
devised, and after due consideration, was built by Sir W. G. 
Armstrong, Whitworth and Co., at Openshaw. Some of you may 
have seen it at the National Physical Laboratory in a house 
specially built for its reception, where all care can ba taken to 
avoid vibration during the correction of leading screws, and where 
uniformity of temperature can be secured while the operation of 
correcting is going on, and where a human body with its disturb- 
ing temperature need not be a factor which has to be considered. 

Some remarks on the steps leading up to the evolution of this 
machine may be of interest. The possible causes of inaccuracy 
were closely considered, and it was recognised that the initial 
accuracy of a helical sur'ace, as distinct from the sectional form 
of a thread, was almost entirely dependent upon the accuracy of 
the leading screw of the machine on which it was cut—that the 
leading screw therefore was practically a generating master gauge 
—that this master was subject to wear and therefore liable to 
— inaccuracy in the production of the work it controlled. 
That being arrived at, it appeared necessary to lay down 
something as to the limit of error permissible, and the methods of 
measurement which could be practically applied received a large 
share of consideration. It was propounded as an axiom for 
individual end measure comparisons that where 0.00lin. in 12in. is 
in the neighbourhood of the accuracy commonly obtainable in the 
general workshop, a gauge-room accuracy is required of at least 
ten times as accurate, or, say, 00001 in 12in., and that for 
laboratory verification 100 times workshop accuracy is desirable, 
or, say, 0.0000lin. in 12in. 

Among possible causes likely to lead to inaccuracy in correcting 
leading screws, the deformation due to the bending of the screw 
under the operation of cutting was investigated, and calculations 
were made to determine as far as possible what inaccuracy if any, 
would arise from this, although the machine actually made was 
not intended to do more than take a correcting cut on a screw 
already approximately true. For this purpose a diagram was pre- 
pared by Colonel Holden, showing the pressure upon the tool 
when taking light finishing cuts, as ascertained from the indica- 
tions of a spring transmitting the torque of a lathe face-plate to 
the work. From this information, Dr. Chree, of the National 
Physical Laboratory, calculated, on various assumptions, the pos- 
sible deflection of the screw that might result, and showed that the 
strain effects on a screw 4}in. diameter were absolutely negligible, 
the greatest effect witha cut of 0.00lin. to he anticipated being 
five parts in one million in the length of the screw. 

Though there are several features of the correcting machine 
which are similar to those of the old Bryan Donkin machine, now 
in the South Kensington Museum, there are improvements and 
additions which appear to render a description desirable, particu- 
larly as the machine now at the National Physical Laboratory is 
much stronger, larger, and capable of dealing with much larger 
screws than anything previously attempted. At the same time, 
even this machine will correct screws only of moderate length—viz , 
screws which will cut other screws up to 3ft. operating length. 
This is, of course, large enough for by far the greater portion of 
screwed work required in the ordinary workshop, and it was con- 
sidered sufficient to confine the production of a correcting machine 
within such limits, and not to attempt to provide a machine which 
would take in and correct screws of very great length. 


(To be continued.) 








PHysicaL Society oF LoNDON.—The annual general meeting of 
the Society will be held this evening at 8 p.m. at the Imperial 
College of Science, Imperial Institute-road, South Kensington. 
The presidential address will be delivered. A Council meeting 





will be held at 7.45 p.m, 
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DUPLEX COMPOUND PNEUMATIC HAMMER. 


A NOVEL type of power hammer has recently been con- 
structed for a well-known firm of shipbuilders by Peter 
Pilkington, Limited, Bamber Bridge, near Preston. As will 
be observed from the accompanying illustration, it consists of 
two distinct hammers attached to a common frame and bed- 
plate. Each hammer is of the compound pneumatic pattern 
which has been already described in THE ENGINEER (see page 
66 in our issue of July 19th, 1907). Either can be operated 
at will by one man, the arrangement of the air supply being 
such that air can be supplied to either one or both cylinders 
simultaneously by means of a specially constructed valve. 
The nominal size of this double hammer is 5cwt., and the 
weight of the falling parts is 7 cwt. 








EARLY EXPERIMENTS IN ELECTRIC 
TRACTION. 

BEFORE the Glasgow local section of the Institution of 
Electrical Engineers on Wednesday last an interesting little 
contribution was presented by Mr. W. W. Lackie on ‘‘ Early 
Experiments in Electric Traction.’’ At the last annual 
dinner of the Glasgow local section of the Institution of Elec- 
trical Engineers, states the author, Mr. W. M. Mordey, 
president of the parent body, said that Glasgow really had 
the honour of being the very first place in the whole world 
to give a practical demonstration of electric traction. It was 
recorded that in 1837 Robert Davidson, of Glasgow, pro- 
pelled a car on the Edinburgh and Glasgow Railway by 
means of anelectro-magnetic engine, the current being sup- 
plied by a primary battery. This was five years before the 
final completion of the railway. Mr. Mordey suggested 
that the local section committee might try to find some 
record of the experimental apparatus used in that trial. 
Acting on this suggestion, the author instituted inquiries in 
various directions, and got together some information 
regarding Mr. Robert Davidson, who was an Aberdeen 
man, though he evidently spent a part of his life in 
Edinburgh. He was a member of the Society of Arts at 
Edinburgh, and Jived at Ravelrigg, Midlothian. In Novem- 
ber, 1832, Salvator del Negros, Professor of Natural Philo- 
sophy in the University of Padua, and in December, 1832, 
Dr. Schulthers, of Ziirich, both published papers on the sub- 
ject of ‘‘ whether such a power as that which is obtained by 
interrupting the electric current and then restoring it could 
not be applied with advantage to mechanical science.’’ In 
January, 1833, a machine was exhibited showing how this 
had so far been accomplished. In November, 1834, Pro- 
fessor Jacobi, of St. Petersburg, in the presence of the 
Academy of Science, Paris, read a note upon a new electro- 
magnetic apparatus, and about this date he propelled a boat 
on the Neva by means of such a device. Professor Jacobi 
continued his investigations in 1838, under the auspices and 
at the expense of an Imperial Commission. He then tried 
the experiment of impelling a boat by electro-magnetism. 
The vessel was a ten-oared shallop, equipped with paddle 
wheels, to which rotary motion was communicated by an 
electro-magnetic engine. In general, there were ten or 
twelve persons on board, and the voyage was continued 
‘for days.’’ The vessel went at the rate of four miles per 
hour. The boat, according to Jacobi, was 28f5. long and 
74ft. in width, and drew 2#ft. of water. The machine, 
which occupied little space, was worked by a battery of 
sixty-four pairs of platinum plates, each having 36 square 
inches of surface and charged, according to the plan of Grove, 
with nitric and sulphuric acids. This experiment was tried 


in 1839, and as showing the great progress that had been 
made in about the period of one year, it may be said that in 
1838, when it was attempted to propel the same boat by the 
same machine, it had required a battery of five times the 
size. 

In 1839, Professor Jacobi communicated the results of 
further experiments in ship propulsion to Dr. Faraday in 
London, and these were later on communicated to the 
London Philosophical Journal. This communication was 
the cause of Professor Forbes, of Aberdeen, writing to Dr. 
Faraday, giving him a detailed account of the progress made 
by his fellow townsman, Robert Davidson. Davidson had in 
operation, and had exhibited in Edinburgh in 1839, a saw 
mill, a turning lathe, a printing press, and a locomotive 
engine, all worked by electromotive power. 

In America, in 1836, a Mr. Davenport, then a blackmith in 
Philadelphia, had turning lathes actuated by this power, and 
in his determination to go ahead he commenced, in January, 
1840, a newspaper, entitled the LElectro- Magnetic and 
Mechanics’ Intelligencer. The paper, published in New 
York, was printed on a press worked by an electro-magnetic 
engine. In 1839, a Captain Taylor, of America, patented an 
engine very similar to that of Robert Davidson. The 
latter had been engaged in the construction of the first loco- 
motive carriage from 1837, and in 1839 he finished the first 
carriage which was capable of running with two persons along 
a coarse wooden floor. The expenses of hia experiments till 
1840 were entirely defrayed by himself, but at this date the 
Royal Scottish Society of Arts voted him a few pounds to be 
employed in determining certain points connected with 
electro-magnetic machines, and several gentlemen undertook 
to defray the expense which might be incurred in the con- 
struction of a railway carriage capable of being propelled by 
the agency of electro-magnetism. This gave rise to a large 
and massive carriage which in September, 1842, was tried on 
the Edinburgh and Glasgow Railway, now part of the North 
British system. The author then quotes from The Railway 
Times of 10th September, 1842:—‘‘ A trial on this very 
ingenious machine, constructed by Mr. Davidson, was made 
last month on the Edinburgh and Glasgow Railway in the 
presence of a large number of gentlemen, many of whom are 
eminent for their scientific knowledge. The carriage 
was impelled along the railway about a mile and a- 
half, and travelled at a rate of upwards of four miles an 
hour, a rate which might be increased by giving greater power 
to the batteries and enlarging the diameter of the wheels. 
We understand that the carriage was built at the expense of 
the railway company, and we cannot but congratulate them 
on having the discernment to employ Mr. Davidson, a 
gentleman of much practical knowledge and talent, by whose 
genius great discoveries have been made in electro-magnetism, 
by whom the carriage was projected, and to whose unwearied 
exertions we owe it that the practicability of the scheme is 
almost placed beyond doubt. The dimensions of the carriage 
are 16ft. long and 7ft. wide, and it is propelled by eight 
powerful electro-magnets. Including batteries, magnets, c., 
the whole apparatus weighed a little over five tons. The 
carriage was supported by four wheels of 3ft. diameter. On 
each of the two axles there is a wooden cylinder on which are 
fastened three bars of iron of equal distances from each other, 
and resting on the carriage there are eight powerful electro- 
magnets. When the first bar on the cylinder has passed the 
faces of two of these magnets the current of galvanism is then 
let on to the other two magnets. They immediately pull 


| the second bar until it comes opposite to them. The 


current is then cut off from these two magnets and is let on 
to the other two. Again, they pull the third bar until it 
comes opposite,‘and so on—the current of galvanism being 
always cut off from one pair of magnets when it is let on to 





the other. The manner in which the current is cut off ang 
let on is simply this: ’’ (a lengthy description is 
here given of what we now know as a simple commutator or 
current interruptor). ‘‘ At the other end of the carriage,” 
the writer continues, ‘‘ there are four magnets and a wooden 
cylinder with iron bars arranged in the same manner. Tho 
battery which is used for propelling the machine is compogeq 
of forty cells of iron and zinc plates immersed in dilute gy). 
phuric acid, the iron plates being fluted, so as to expose 
greater surfaces in the same space.’’ The weight propelled 
was about six tons. The locomotive made several trips upon 
Scottish railways, but was finally wrecked by jealous railway 
workmen, while it was lying in a car shed at Perth. This 
mode of dealing with a new invention was not uncommon at 
that time. 








AN IMPROVEMENT IN ARC LAMPS. 


To prevent the loss of illuminating power with the long. 
burning flame arc lamps, due to the deposit formed by the 
products of combustion from the impregnated carbons, the 
Union Electric Company, of Park-street, Southwark, §.k. 
is now fitting a special device to its lamps. It will be seen 
from the accompanying illustration that the lamp has two 
globes, the ordinary outer globe and an inner globe, The 
latter, it will be observed, is of special design, having a large 
aperture at the bottom. When the lamp is burning air jg 
drawn in from underneath the ash tray in the bottom of the 
outer globe, and is caused to sweep round the inner surfiice of 
the globe in the direction of the arrows. It then passes 
through the bottom aperture of the inner globe, and finally 
leaves the lamp by way of the space between the sleeve which 
carries the outer globe and the lower part of the lamp casing 
over which this sleeve fits. By reason of this current of air 








SECTION OF LAMP 


continually circulating over the inner surface of the outer 
globe it has been found that the products of combustion in- 
stead of being deposited upon the glass are carried up with 
the air currents into the space between the sleeve above 
referred to and that portion of the top casing over which the 
sleeve fits, to which latter, we are informed, the deposit 
adheres. Thus, it will be seen that when the outer globe is 
removed for trimming purposes the deposit can be wiped off 
this portion of the casing, which is naturally exposed when 
the lamp is being trimmed. The ash tray in the bottom of 
the outer globe is so constructed that the direction of the 
wind, it is claimed, makes no difference to the air currents 
within the globe. We are informed that the relative areas of 
the inlet and outlet for the air are so chosen that the arc is 
not made unsteady by the rush of incoming air. 

A photograph before us shows two flame arc lamps after 
having burnt for a period of 100 hours, one lamp being fitted 
with this new device and the other burnt without it. Both 
lamps had clear glass globes. In the case of the lamp pro- 
vided with the new device, the globe is quite clear, wherea 
in the case of the other lamp the globe is coated with a 
deposit. 








CLypE Gravinc Docks.—In the course of speeches at the 
annul dinner of the Glasgow Shipowners’ and Shipbrokers 
Benevolent Association held last week interesting references were 
made to the growth in size of ships and graving docks. Mr. 
Robert Clark, who presided, said that in shipbuilding it was at 
present a case of competition between shipbuilders and harbour 
authorities, but the final limit to the size of ships would, he was 
sure, be the commercial and not the technical one. Mr. Thomas 
Mason, chairman of the Clyde Navigation Trust, said that he 
wished to dissipate the notion which had somehow got abroad 
thatgraving docks had been in the past a source of great loss to 
the lyde Trust. He had had the accounts closely scrutinised, 
and the cost and revenue of the docks analysed, and he found 
that there had not been more than a loss of 10s. or 11s. per cent. 
on thecost ef the graving docks already in existence, expensive 
though these had been to construct through costliness of site and 
the treacherous nature of the foundations. If he for one moment 
dreamed that a half per cent. oti the cost of the proposed new and 
much larger dock would interfere with the credit or success of the 
Clyde Trust, he would‘be the last man to propose such a scheme ; 
but how many-of them could tell what the size of ships would be 
even ten yearshence, 
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HYDRAULIC FLANGING PRESS. 


IN the accompanying engraving we illustrate a new 
hydraulic press designed and built by Henry Berry and Co., 
Limited, of Leeds, to the order of a large firm of boiler- 
makers. It is used principally for flanging boiler plates of 
— diameters, but can also be usefully employed on other 
work, 

The press has a ram in the head capable of exerting a 
power of 300 tons, and three main rams in the base each of 
which can give a power of 200 tons, or a combined power of 
600 tons. For gripping the plate there are four vice rams 
which can be adjusted radially. Two water-saving cylinders 
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Fig. 1-ATTACHMENT FOR DRILLING ELECTRIC MOTOR CASTINGS 


are also provided for lifting the table up to its work, and 
wlowing the main rams to draw water from an overhead 
tank for the idle portion of their stroke, thus effecting a 
large saving in the quantity of pressure water used. Work 
of a large size can readily be accommodated, for the bottom 
table is 13ft. in diameter, and the distance between the 
columns is as much as 12}ft. The maximum daylight is 
12ft., and the top head—which is 12}ft. in diameter—is 
adjustable to a minimum of 5ft. All the main cylinders are 
fitted with automatic filling valves for non-pressure water. 
The firm’s special system of working valves are fitted to all 
the cylinders, and so arranged that either one, two or three 
of the rams may be worked, depending upon the nature of 
the work. Thus, three powers—200, 400, 600 tons—can be 
obtained. 
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The press weighs 100 tons, and is specially suitable, it is 
claimed, for flanging and dishing boiler end plates, with 
inside and outside flanges for the flues, at one operation. 








ATTACHMENT FOR DRILLING ELECTRIC 
MOTORS. 


MANUFACTURERS of electric motors will appreciate the ad- 
vantages offered by a simple appliance which is being made 
by H. W. Kearnsand Co., Limited, Broadheath, Manchester, 
for drilling and milling the internal parts of the bodies of 
electric motors. The appliance has been designed chiefly with 





a view to its attachment to horizontal boring machines, 
but is also built as a separately driven machine. A 
general view of the apparatus is given in Fig. 2, the internal 
construction and operation being more clearly shownin Fig. 1. 
From these views it will be seen to consist essentially of 
an inner shell A and outer shell G, the latter of which can 
be raised or lowered to suit the work being done by means of 
a steel rack B attached to the inner shell, a pinion C, worm 
and worm wheel D E, and hand wheel F. The innershell A 
is secured to the bed of the boring machine by bolts in T- 
shaped slots, and has formed on its upper surface a slide for 
the gear case Z. The latter is connected to the drilling head 
J by means of a pillar H. The drilling head is constructed 
as shown in Fig. 1, and contains a spindle P, which is 
| operated from the gear box Z by means of mitre wheels K, 








shaft M, and the steel pinion N, the latter gearing into the steel 
wheel O. The twist drill is inserted in the spindle P. The 
motor body i3 placed on a circular stepped register casting V, 
which is carried on the table T, and the latter can be locked in 
any of four positions corresponding with the holes that require 
to be drilled. Motion is communicated to the drilling head 
from the spindle of the large machine by means of the Morse 
No. 4 taper shank shown, and the drilling head may be fed 
up to its work either by the feed of the main spindle, or, if the 
attachment is secured to the table of the machine, by the feed 
of the latter. In either case, the feed is effected by the 
movement of the gear case Z along the slideshown. The 
gearing in the drilling head runs in grease or oil, and the case 
is rendered oil-tight by means of leather packing. The attach- 
ment may be employed for milling slots or machining incon- 

















Fig. 2—APPARATUS FOR DRILLING ELECTRIC MOTORS 


venient facings which would otherwise have to be slotted. The 
makers request us to mention that the credit for the original 

esign of the appliance is due to Electromotors, Limited, 
Manchester. 








THE INSTITUTION OF CIVIL ENGINEERS. 


HEAT FLOW AND TEMPERATURE DISTRIBUTION IN 
THE GAS ENGINE. 

AT the ordinary meeting on Tuesday, the 2nd February, 1909, 
Mr. James C. Inglis, president, in the chair, the paper read was 
‘*On Heat Flow and Temperature Distribution in the Gas Engine,” 
by Professor Bertrani Hopkinson, M.A., BSe., M. Inst. C.E. 
lhe following is an abstract of the paper:—In the course of the 
expansion and exhaust strokes of the gas engine, from a quarter 
to a half of the whole heat developed in the explosion is discharged 
into the cylinder walls. This flow of heat, although its effect on 
efficiency is relatively sma!l, is very important in the practical 
working of the motor, because it necessitates the provision of 
special appliances for its removal from the outside of the engine as 
fast as it is generated within, and it also requires the existence of 
a temperature gradient sufficient to carry it from tha place where 
it is generated to the place where it is removed. 

In consequence, high temperatures must exist in the uncooled 
parts of the engine and great temperature differences between 
one part and another. These conditions give rise to dangers 
from pre-ignition, and also to large mechanical stresses in the 
metal, which, between them, account for a large part of the 
practical difficulties encountered in running large gas engines. 
Given the rate of heat flow into every portion of the cylinder per 
square foot, it would be possible by a sufficiently elaborate mathe- 
matical analysis to calculate the distribution of temperature 
throughout the metal. Apart from the difficulty of the mathe- 
matical problem, however, the data for its solution are only 
imperfectly known, and a rough calculation of the general mean 
temperature distribution is all that is possible. Such a calcula- 
tion is made in the paper, and leads to.the conclusion that the 
temperature on the inner surface of portions of the engine which 
are efficiently water-cooled, such as the liner, can never rise above 
quite a moderate value. But the temperature at the centre of an 
uncooled piston, 12in. in diameter, may reach 400 deg. Cent. or 
more. It also appears that the temperature at the centre of such 
a piston will vary as the square of the diameter if the thickness be 
kept constant, or directly as the diameter if the thickness be 
increased in proportion thereto. 

The paper proceeds to describe experiments made upon a Cross- 
ley gas engine of 40 brake horse-power with the object of deter- 
mining the actual temperature distribution and its relation to the 
conditions of working. The temperatures were measured by means 
of thermo-couples inserted into the piston face and into the centres 
of the valves, In the first group of tests these temperatures were 
compared with the total heat loss as measured by the rise of tem- 
perature of the jacket water. According to theory, the excess of 
the temperature at any point over the mean temperature of the 
jacket water should be proportional to the total heat loss, except 
in so far as the distribution of that loss over the metal surface 
exposed to the hot gas is altered. By varying the strength of 
mixture, keeping other conditions the same, the heat loss was varied 
between limits of about 1300 and 2200 B. Th. U. per minute, the 
engine firing practically every time; and it was found that the 
piston temperature was very closely proportional to the heat loss. 
In the exhaust valve there was some deviation, the causes of which 
are discussed in the paper. Under normal working conditions at 
full load the temperature at the centre of the piston was found to 
be about 370 deg. Cent. above that of the jacket water; in the 
—— valve, 400 deg. Cent. ; and in the inlet valve, 250 deg. 

nt. 

From a comparison of the temperatures at different points in 
the piston face and the temperature at the centre, the rate of 
heat flow into the face of the piston is deduced, and found to 
amount to about one-eighth of the total flow into the engine. 
This agrees well, having regard to the difference of piston 
temperature, with the results obtained by Professor Burstall, who 
measured separately the heat given to a water-cooled piston. It 
is a considerably smaller proportion than would be expected, and 
the reasons for this are discussed in the paper. It is suggested 
that an important cause is to be found in the fact that the gas 
near to the piston is the last to be ignited in the course of the 
passage of the flame. through the combustion space, and is there- 
fore cooler than the average in accordance with a principle 
established by the author some years ago, Of the fall of tem- 
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perature between the centre of the piston and the jacket water, 
about one-half, or, say, 180 deg. Cent., is between the centre and 
edge of the piston face. In consequence of this inequality of 
temperature there is a considerable hoop tension at the edge of 
the piston face. The magnitude of this is investigated, and it is 
shown that it probably amounts to several tons per square inch. 
It is pointed out that uncooled pistons of large diameter will be 
likely to fail by a radial crack at the edge, which, in many cases, 
may be followed by seizing of the piston on account of the sudden 
expansion which is thus permitted. 

The next group of experiments relates to the effect of varying 
the conditions of running upon the metal temperature. The 
dependence of heat flow and temperature upon strength of mix- 
ture, time of ignition. and degree of compression are investigated. 

(1) Strength of mixture.—It appears that if the gas charge be 
increased by 30 per cent., the total heat loss will be increased by 
50 per cent., with a corresponding increase in the temperatures of 
the piston and inlet valve. 

(2) Time of ignition.—Retarding the ignition by 20 deg., the gas 
charge and other circumstances remaining the same, reduces the 
total heat loss by 10 percent. The piston and inlet valve are 
20 per cent. cooler, these parts receiving a much less share of the 
heat than before. On the other hand, the exhaust valve receives 
a greater share of heat than with normal ignition, and its tempera- 
ture is not materially altered. The thermal efficiency is reduced 
from 34} per cent. to 28} percent. Advancing the ignition by 
10 per cent. bas but little effect upon efficiency. It causes an 
increase of about 10 percent. in the heat loss. There is a more 
than proportional increase in the temperature of the piston and 
inlet valve. The exhaust valve is again but little altered. 

(3) Degree of compression. — Comparative trials were made in 
which the engine was run first in the ordinary way, and secondly 
with the half-compression cam, which is used for starting pur- 
poses, kept in action. The result in the latter case is that about 
two-fifths of the charge of gas and air is expelled unburnt to 
exhaust. In fact, the only thing changed is the density of the 
charge, all other circumstances remaining practically the same. 
It was found that heat loss was reduced nearly but not quite in 
proportion to density, with a corresponding reduction in the 
temperatures of all parts of the engine. The effect of degree of 
compression upon efficiency and upon the practical working of the 
motor is discussed in the light of these observations. 

Another set of experiments consisted of comparative trials with 
the engine running on half-load, so that every other cycle was a 
scavenging cycle, and firing every time, the circumstances being 
otherwise the same. It was found that the quantity of heat 
removed by the air passing through the engine in the scavenging 
strokes was insignificant in proportion to the whole. 

Finally, a large number of experiments were made on the 
phenomena of pre-ignition. In order to cause the engine to pre- 
ignite, an iron bolt carrying a thermo-couple at its end was 
introduced into the combustion chamber. The end of this bolt 
was heated by the explosions, and it was found that it could be 
heated in this way up to a temperature of about 700 deg. Cent. 
without affecting in any way the working of the engine, but that 
if the temperature exceeded 730 deg. Cent. ignitions would take 
place from the end of the bolt. The effect of these ignitivns is to 
heat the end of the bolt up more rapidly than before ; they thus 
tend to propagate themselves, and to become more frequent, and 
if once they start the engine is bound to pull up. It was found 
that the line of division between the conditions under which safe 
and continuous running was possible and those under which the 
engine was bound to pull up was very narrow, and can be repre- 
sented by an increase in the gas charge of only 1 percent. This 
instability is due to the fact that the gas near the point of ignition 
of an explosive mixture is heated to a temperature much above 
the mean by the rise of pressure which follows its ignition. Thus 
the fact that ignition takes place through the bolt tends of itself 
to make the bolt hotter, and so to cause earlier and more frequent 
ignitions from the bolt. 








OIL-FIRED LAUNCHES.—Messrs. Simpson, Strickland, and Co., 
Limited, the constructors of the oil-fired launches described in 
our last issue, ask us to state that the boats were built under the 
superintendence of Mr. Archibald Hogg, of Newcastle-on-Tyne. 


INSTITUTION OF CIVIL ENGINEERS: MANCHESTER ASSOCIATION 
or STUDENTs.—The annual dinner of the Manchester Association 
of Students will be held on Wednesday, March 3rd, at the Grand 
Hotel, Manchester. The chair will be occupied by Mr. H. T. 
Crook, the president. Students are requested to make a special 
effort to attend this function. 


Roya SANITARY INSTITUTE.—The Royal Sanitary Institute has 
arranged a provincial meeting of members, to be held in Sheffield 
on Saturday, March 13th, for the purpose of inspecting the venti- 
lation apparatus at the Salmon Pastures new Council School, and 
to visit the Smoke Abatement Exhibition at the Corn Exchange, 
where they will see Mr. Talbot’s patented air purifier in operation. 
The party will also visit the works of Ibbotson Brothers and Co., 
Limited, the makers of Talbot’s patent air purifier. 


NAVAL BasE At RosytH.—The Secretary of the Admiralty 
announces that a contract for the new naval establishment at 
Rosyth has been let to Messrs. Easton, Gibb and Son, Limited, 
contractors, Westminster. The contract is divided into two sec- 
tions, the first of which, comprising a submarine depdt, boat slip), 
pumping station, and electric power house, is to be completed in 
four and a-half years. The second section, which includes the 
remainder of the work, comprises a large basin, having an area 
of over 50 acres; an entrance lock, available for use asa dock, 850ft. 
long, 110ft. wide at entrances, and 36ft. deep over sill at low-water 
spring tides; a dock, 750ft. long, 100ft. wide at entrance, and 
36ft. deep over sill. This dock, which is entered from the basin 
previously mentioned, will be so constructed that it can be sub- 
divided for use as t-vo separate dry docks, and provision is made 
for lengthening it up to 1000ft. The entrances to the dock, lock, 
and basin will be by means of sliding caissons. These latter 
are not included in this contract, and the designs for them are 
not yet completed. In addition to the usual equipment, srch as 
bollards, &c., the contract includes a considerable amount of 
dredging. The second section of the contract is to be finished in 
seven years, a substantial bonus being paid in the event of earlier 
completion. Although the scheme, as now approved, is complete 
in itself, care has been taken so to arrange it that it can at any 
fnture time be extended without interfering with anything which 
is done now. Besides an additional basin, a number of docks of 
the largest size can be readily constructed, in addition to all the 
shore requirements for a first-class naval port. The Admiralty 
have already expended a considerable sum at Rosyth in erecting 
staff offices and dwellings, the provision of water and sewage ser- 
vices, and in the sinking of a trial caisson in the bed of the Firth 
for the purpose of ascertaining the nature of the strata to be dealt 
with in the course of the excavation of the dock and the sinking 
of the monoliths or caissons which will form the foundations for 
the walls. The trial cylicder was sunk by the firm of Sir John 
Jackson, Limited, to a total depth of 101ft. below the sea bed. 
The cylinder is stated to have been 8ft. external diameter, and 
the results of the experiment show that the strata consists in the 
main of glacial boulder clay. Numerous trial borings have also 
been sunk and road diversions carried out. ‘A branch railway has 
been constructed to connect the works with the N.B. Railway. 
The large graving dock, which will be 750ft. long at coping level, 
with an entrance width of 100ft., is to be constructed with a 
Yr ai end so that it can be lengthened at any time to 


HIGH-SPEED STEEL. 





IT has been known for some time that the American courts 
which had heard the charge of infringement of a patent for 
high-speed steel brought by the Bethlehem Company against 
the Niles Bement Pond Company had decided wholly in 
favour of the latter, but full reports of the judgment have 
only just reached this country and have naturally attracted 
attention, chiefly in Sheffield, where the decision is hailed 
with the greatest satisfaction, for had the judgment been such 
as to confirm the claims made by the Bethlehem Company 
there must inevitably have been much disorganisation of 
Sheffield trade in this particular manufacture, as action no 
doubt would have been taken against many British makers. 
The judge, in conclusion, said :— 

‘‘The case, then, may be summarised as follows :—The 
prior art was radically different from what the patent would 
lead us to believe. There was no such thing known to the art 
as a breaking-down point; on the contrary, it is established 
that given a new steel, particularly if the composition were 
unknown, it was customary to experiment with and test and 
try it, and thereby ascertain the best method of treating it ; 
that in pursuing that course, the method of the patent was 
substantially followed, and temperatures as high as any men- 
tioned therein, or higher, were not in isolated cases, but in 
ordinary practice resorted to. Moreover, as a matter of fact 
the patentees themselves, in making their alleged discovery, 
simply adopted the experimental rule which other workers in 
the art both before and since adopted and used, and if, in the 
race, the patentees have surpassed others, it has been not 
through novelty of procedure, but by means of special facili- 
ties, apparatus, and methods not embraced in the patents.’’ 

In explanation of the ‘‘ breaking-down point ’’ mentioned 
in this passage, and on which so much depended, we quote 
another passage from the judgment :—‘‘ But perhaps the 
most striking bit of testimony of all is afforded by the result 
of certain tests made at the complainant’s works during the 
progress of this suit, in the presence of some of the counsel 
and experts of both parties. The primary object of these 
tests as stated by Mr. Souther, the complainant’s own 
witness, was ‘ To repeat in open tests what had been done in 
a so-called secret trial,and clearly show the existence of a 
breaking-down range for chrome-tungsten tools, and the 
inevitable response of chrome-tungsten steels to the treat- 
ment of the Taylor-White process so-called.’ It should here 
be recalled that the patent claims that the prior art recog- 
nised that the maximum efficiency of such tools was attained 
when they were heated to a temperature of about 1550 deg. 
and alleges that thereafter there was a pronounced decrease 
in efficiency until the temperature had been raised to 
1725 deg., after which followed a remarkable and constantly- 
increasing range of efficiency until the steel softened, or 
crumbled at approximately 1900 deg. to 2000deg. Turning to 
the result of these tests, it will be found that they did not at 
all accord with the theory and statements of the patent. 
What they did show was, that a heat of 1500 deg. regarded by 
the patent as the highest point of efficiency in the prior art 
was, indeed, the lowest point of efficiency; that from 
1550 deg. to 1600 deg. the same degree of efficiency, or rather 
of inefficiency, was substantialiy maintained ; and that from 
and after a temperature of about 1600deg., and not of 
1725 deg., as called for by the patent, marked improvement 
was shown. In short, every material assertion of the patent 
bearing upon the point in question was disproved.’’ 

We take these passages from a full report of the judgment 
given in the Sheffield Daily Telegraph. 








CATALOGUES. 





THE ‘‘CosLetr’”’ ANTI-RUsTSyNbDIcATE, Limited, Temple Courts, 
Temple-row, Birmingham.—This is a pamphlet having reference 
to a new process for preventing rust. 

THE ELECTRICAL AND ENGINEERING SUPPLIES COMPANY, Limited, 
36 and 37, Upper Thames-street, E.C.—Leaflet A 51 has been sent 
to us. It hasreference to stamped steel pulleys for arc lamps and 
other purposes. Prices, dimensions, and illustrations are given. 


Watts BROTHERS, 101, Castleton-road, Goodmayes, Ilford 
—List No. 55 has been sent to us by this firm. It deals with the 
firm’s latest oil and gas engines. Engines of various sizes are 
illustrated and general specifications are given. At the end of 
the list there is a table giving the dimensions, weights, speeds, 
code words, &c., for engines of different horse-powers. 

GAUKROGER, SYKES AND Roserts, Limited, Ormskirk, Lancs. 
—This is a catalogue having reference to gun-metal steam valves, 
cocks, boiler mountings, &c. It deals with an extensive collec- 
tion of these fittings, and gives prices and other particulars of 
value to buyers.” Illnstrations of the different fittings are given, 
— of the company’s foundry and various shops at its works in 

alifax. 


TueE British, Irish, and Colonial Department of Maschinenfabrik 

Oérlikon, G. Wiilhrich, manager and chief engineer, Oswaldestre 
House, Norfolk-street, Strand.—A list of three-phase totally 
enclosed squirrel cage motors has reached us. The motors dealt 
with in the list are designed for a periodicity of 50 cycles per second 
and for 500 volts pressure. The list gives prices and other 
particulars for motors ranging in size from } to 36 horse-power. 
The prices of starters, couplings, slide rails, pulleys and switch 
panels are also included. 
THE Parsons Motor Company, Limited, Town Quay, Southamp- 
ton.— A catalogue is to hand from this company having reference 
to Parsons’ marine motors, reverse gears and propeller sets, for 
1909. We understand that owing to the company’s increase in 
output the prices in nearly every case have been reduced whilst 
including many features hitherto charged extra. Magnetoignition 
is now fitted to every model except the single-cylinder, and in 
the case of engines over 4}in. bore, both magneto and battery 
eoil ignition are standard, and included at no extra cost. 


TANGYES LIMITED, Cornwall Works, Birmingham.—A leaflet 
has been sent to us by this company having reference to Tangyes’ 
patented deodoriser for ‘‘ suction” gas producers. This has been 
put upon the market by the company for the purpose of prevent- 
ing the nuisance caused by the d scharge of the scrubber water 
from suction gas producers into the public sewers, the device 
being dutgeed effectually to dispose of the objectionable fumes, 
A testimonial printed in full in the leaflet before us appears to 
give conclusive proof of the success attained by the deodoriser 
after other attempts had failed. 

JAMES KEITH AND BLACKMAN Company, Limited, 27, Farring- 


don-avenue, London, E.C.—A catalogue has reached us relating 
to the Keith 1908 steel plate centrifugal fan which embodies 





several improvements in fan design and construction. The cata- 


logue is well got up, and contains many illustrations of fans for 
various outputs. Sectional views of the fans are also included, 
The general construction of the Keith fan is given in concise form, 
and the advantages claimed for it are also clearly set forth. We have 
also received a little booklet entitled ‘‘Fan Tests, Theories, and 
Facts,” which gives some useful data on the subject. 


CALENDAR’S CABLE AND CONSTRUCTION COMPANY, Limited. 
Hamilton House, Victoria-embankment.—This company has sent 
a new edition of its catalogue dealing with rubber wires and cables. 
It contains a vast amount of information which“should prove of 
value to mains’ engineers and others associated with the distribu 
tion of electrical power. Attention should be called to the cable 
code at the end of the book which, facilitates business and obviates 
the possibility of telegraphic errors when ordering not only the 
rubber insulated wires, but also the heavier mains made by the 
company of the vulcanised bitumen, paper insulated, lead sheathed 
and steel tape armoured types. 

JENS ORTEN-BovVING, 72 and 74, Victoria-street, Westminste, 
S.W —This is a concise little pamphlet having reference to flexible 
insulating couplings. ‘These couplings, we are informed, are of 
British manufacture, and they are claimed to be particularly 
suitable for electric generator driving and may be used in conjunc 
tion with steam, gas, or other engines, and also with turbines, 
They may also be used for line shaft driving, &c., in mills and 
workshops, for pump driving from engine or motor, and for 
numerous other purposes. Specifications and particulars are given 
of the Zodel-Voith patented standard and fly-wheel types, also of 
the Zodel-Voith reversible coupling and the ‘“‘B B” high speed 
coupling. Prices are given for many standard sizes. 


Ernest Scorr AND Mountain, Limited, Close Works, Gates 
head-on-Tyne.—This is a comprehensive illustrated catalogue of 
this company’s standard specialities for electrical mining work. 
The first few pages of the book give views of the company’s works 
while the remaining fifty pages are devoted to illustrations and 
descriptions of practically everything in the way of machinery 
and switch gear which is required for the electrification of mines. 
The catalogue is divided into five sections, the first of which deals 
with power house equipment. Dynamos and alternators are here 
shown coupled to various forms of prime movers, including gas 
engines and steam and water turbines. Rope-driven generators 
are also illustrated. The next section is devoted to switchboards 
and switches for continuous and alternating currents. Some 
interesting forms of switches are shown in this section. Then we 
have a section dealing with pumping machinery, wherein many 
different forms of electrically-operated pumps suitable for mines 
are illustrated and described. Following this an extensive and 
interesting section on haulage and winding is given, where many 
illustrations are shown of main and tail and endless rope haulage 
gears. Larger plants for main shaft winding are also dealt with. 
The iast section has reference to miscellaneous equipment, and 
here are shown electrically operated air compressors, enclosed 
switches, and electrically-operated capstans, At the end of the 
catalogue some useful notes and tables are given, also a long list 
of colliery owners which have been supplied with electrical equip- 
ment by the company. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron Steady. 
A STEADY tone marks the pig iron trade. Makers do not 


have much difficulty in disposing of their output, and prices are 
well maintained. Cold blast is quoted 110s. ; Souk all-mine, 80s to 
8ls.; part-mine, 48s. to 49s.; and common, 46s. For Midland 
sorts there is a moderate call at 46s. to 47s. for Northamptons, 
and 48s, 6d. to 49s. 6d. for Derbyshires. 


Manufactured Iron. 

There is a rather better demand than recently for marked 
bars, which are quoted £8, with £8 12s, 6d, for the Earl of Dudley’s 
““L.W.R.O.” brand. A slightly better inquiry than recently is 
experienced for common bars at £6 to £6 5s. Hoops are in 
moderate call at £6 17s. 6d. A fair out-put is being made of 
miscellaneous descriptions, gas strip being quoted £6 5s. to 
£6 7s. 6d., slit nail rods, £7, and rivet iron, £6 lds. to £7. 


Increased Galvanised Sheet Exports. 

The foreign demand for galvanised sheets is keeping up 
well, and a much better January has been experienced than a year 
ago. This is shown conclusively by the Board of Trade returns. 
The exports of British galvanised sheets — flat or corragated —to all 
countries improved in quantity from 32,405 tons in January, 1908, 
to 39,135 tons in January, 1909, and in value from £463,374 to 
£544,235. The following are the cases of improvement :—The 
Argentine Republic, from 8172 tons to 8908 tons, and from 
£111,299 to £118,577 ; India, from 5231 tons to 8859 tons, and 
from £71,404 to £112,913 ; Australia, from 5128 tons to 7365 tons, 
and from £79,606 to £113,226; Japan, from 1088 tons to 2487 
tons, and from £15,742 to £38,102; Dutch East Indies, from 805 
tons to 1037 tons, and from £12,288 to £15,122. Orders are to 
hand from Italy to repair the earthquake ravages. 


An Improved Demand for Steel. 

Engineering descriptions of steel are in better request on 
the week, including wagon plates and angles. For mild steel 
engineering bars, £6 7s. 6d. to £6 17s. 6d. is quoted, whilst joists 
are £5 10s. to £6 5s. There is more inquiry for girder plates at 
£6 to £6 2s, 6d., there being apparently more bridge and roofing 
work under execution. Angles are quoted £5 15s. to £5 17s. 6d., 
with a good output. Boilermakers are placing fair orders for 
plates at about £7. Semi-finished steel for rolling down purposes 
is in only moderate pr at present, but local facilities for this 
class of production are being largely increased. Bessemer sheet 
bars are quoted £4 12s, 6d., and Siemens £4 15s, 


Engineers’ Wages. 

With reference to the notice posted in the Birmingham 
district in December last by members of the Engineering Em- 
ployers’ Federation of a reduction of 1+. per week in wages to take 
effect on the third full pay day in February—Saturday, the 20th 
inst.—it is stated that about 6000 operatives are affected in 
Birmingham and the district. An advance of 1s. was awarded 
some two years ago, and it is this which it is now proposed to take 
off, owing to the unsatisfactory state of trade. Under the exist- 
ing agreement between the employers and the men, a ‘local 
conference” has been applied for by the latter, and a meeting is 
therefore being arranged which will take place at an early date. 
Failing a settlement at a local conference, either side can refer 
any disputed point to London, to the joint arbitrament of the 
executive board of the Employers’ Federation and of the central 
authority of the trade unions. It was bya London reference that 
the men obtained their 1s. advance some two years ago after no 
agreement had been arrived at by a local conference. 


Railway Improvements. 

Satisfactory progress is being made with the widening of 
the line and other works on the Great Western Railway in and 
near Birmingham. The new station at Moor-street will, it is 
anticipated, be ready for use in the summer, whilst the works 
north of Snow Hill Station are sufficiently advanced to allow of a 
contract being let for the reconstruction of the station buildings, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


The Depression in Pig Iron Deepens. 

THERE was a larger attendance than usual on the Iron 
Exchange on Tuesday, but business in pig iron was at a minimum. 
Inguiries showed—and_ we tested the views of all the principal 
merchants, bulls and_ bears included—that there is little hope of 
any revival in demand for some time to come—months, possibly. 
Prominent merchants assured us that the reports by their travellers 
from all points of the compass were practically the same, consumers 
holding off until they were actually compelled to go into the open 
market to supply their wants. Under the circumstances, inquiries 
are confined to comparatively-small lots, except, as already noted, 
for the textile part of the business. While there was not any 
change officially in Lincolnshire, Staffordshire, and Derbyshire 
foundry iron, Middlesbrough brands were fully 6d. per ton lower. 
Scotch sorts were generally 3d. to 6d. lower. Hematite and forge 
iron showed little change during the week, but business in this 
department was practically at a standstill. 


Finished Iron and Steel. 
There was little or no change. 
well held. 


Billets were fairly 


Copper, &c. 

There was a better feeling, and tough ingot was about 
30s. per ton higher. There was no change in manufactured. 
Sheet lead 10s. per ton lower. Tin: English ingots, 10s. to 2¢s. 
per ton more money, according to quantity. 


Quotations. 

Lincolnshire No. 3 foundry, 53s.; Staffordshire, 52s. ; 
Derbyshire, 52s. 6d. to 53s.; Middlesbrough open brands, 57s. Id. 
to 57s. 4d. Scotch: Gartsherrie, 58s.; Glengarnock, 58s. 6d.; 
Eglinton, 56s. 6d. to 56s. 9d.; Dalmellington, 47s. to 57s, 3d. 
delivered Manchester. West Coast hematite, 57s. 6d. to 58s.; 
East Coast ditto, 56s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie, 56s.; Glengarnock, 56s. 6d.; linton, 4s. 6d. to 
fds. 9d.: Dalmellington, 55s. to 55s. 3d. elivered Preston : 
Gartsherrie, 57s.; Glengarnock, 57s. 6d.; Eglinton, 5fs, 6d. to 
fds 9d.; Dalmellington, 56s, to 56s. 3d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s. 6d ; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s. 6d. to £6 5s ; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s, 6d.; English billets, £4 15s. to £5; foreign ditto, 
£4 5s, to £4 7s. 6d.; cold drawn steel, £9 5s. to£9 10s. Copper : 
Sheets, £72; tough ingot, £64 ; best selected, £64 10s. per ton ; 
copper tubes, 9d.; brass tubes, 7}d.; condenser, 8}d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, éha.: yellow 
metal, 6}d. per lb. Sheet lead, £15 10s. to £16 per ton; English 
tin ingots, £127 10s. to £128 per ton. 


The Lancashire Coal Trade. 


There is only moderate movement on spot. House coal 
remains steady, and there is a slightly better feeling to note in 
shipping and bunkering coal. Nuts and cobbles in good demand. 
Best slack steady, but inferior stuff hard to move. Quotations : 
Lancashire, 10s, 6d. to 11s. 6d.; ditto bunkering, screened, 10s. 6d. 
to 11s. 6d.; ditto unscreened, 10s. to 11s.; Yorkshire hards, 12s. 9d. 
to 13s. 9d.; Staffordshire ditto, 12s, to 13s.; Derbyshire ditto, 11s. 
to 12s.; ditto, unscreened, Ss, 6d. to 10s. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

Just at a time when there were hopes of an improvement 
in the hematite pig iron trade comes the news that a more acute 
period of depression has set in, which has not only shown itself in 
a smaller volume of business being done, but in a lower range of 
prices. Makers have reduced the nominal value of mixed Bessemer 
numbers to 57s. 6d. net f.o.b, a drop of ls. on the week, and 
warrant iron sellers have come down from 57s. 3d. to 56s. 4}d. net 
cash. There are no anticipations of an early improvement in the 
market, and it is felt that until some revival takes place in the 
steel trade, which is the great feeder of the crude iron market, 
there will be no better business to be done, and especially so as the 
demand on foreign account is small, while the business being done 
with the Continent and the Colonies bulks much less than it has done 
for some years past. Last week a second furnace was put in blast 
at the Millom Ironworks. This company is the largest producer of 
iron for the open market on the North-West Coast. Deliveries by rail 
are only small, and the traffic receipts on local railways, always a 
good barometer of trade, show a shrinkage which is nothing short 
of serious, Special hematites are only being ordered in compara- 
tively small parcels, and the trade in ferro-manganese and spiegel 
is only small on accc unt of the inactivity of the steel trade. Char- 
coal iron is only in small d d. The busi being done in iron 
ore is meagre, and yet occasional cargoes of foreign ore are being 
imported for mising purposes, experience having proved that a 
very satisfactory class of iron can be smelted by this means. 
(io0od average classes of native ore remain at about 9s. 9d. per 
ton net at mines. 





Shipping and Coal. 

The shipments of iron and stecl from West Coast ports 
last week amounted to 4494 tons—iron 1880 tons, and steel 2614 
tons—against 11,866 tons in the corresponding week of last year, 
a decrease of 7372 tons. For the year to date the shipments 
aggregate at 55,452 tons, against 61,368 tons in the corresponding 
period of last year, a decrease of 5916 tons. Coal and coke are in 
small sale, at prices which makers of iron and steel in the district 
consider too high. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Hull Coal Trade: Reduced Business. 


. THE return of the Hull Chamber of Commerce and 
Shipping for January shows, as was anticipated, a considerable 
falling off in business, compared with the first month of last year. 
The total weight of coal forwarded to Hull from all sources during 
January was 422,864 tons, compared with 595,712 tons for January 
of last year—a decrease of 172,848 tons. Denaby and Cadeby 
Main, as usual, contribute most largely to the total, having for- 
warded 57,296 tons, against 32632 tons for January of 1908; 
Manvers Main is second, with 23,560 tons, against 16,152 tons ; 
and Carlton Main, Grimthorpe, and Trickley third, with 23,416 
tons, against 26,328 tons. The coastwise exports are about normal. 
Of the 68,708 tons sent coastwise, London took 44,265 tons; 
pes tam 7420 tons ; Plymouth, 4848 tons ; and Woolwich, 
2 ns, 


Foreign Exports. 

The coal sent to foreign markets in January totalled 
134,885 tons, as compared with 175,192 tons for January of last 
year, Germany was the principal market, receiving 23,517 tons, 
against 36,086 tons in January of last year ; Sweden comes next 
with 14,955 tons, against 25,008 tons. en follow South America, 
13,933 tons, against 8491 tons; Austria, 13,302 tons, against 1868 
tons ; Holland, 13,043 tons, against 17,030 tons; North Russia, 12,292 
tons, against 17,669 tons ; France, 9863 tons, against 18,501 tons ; 


Egypt, 8146 tons, against 9377 tons ; Denmark, 6009 tons, against 


13,399 tons ; Italy, 5380 tons, against 4261 tons; Belgium, 4398 
tons, against 12,625 tons ; Norway, 3242 tons, against 3110 tons ; 
Turkey, 3062 tons, against 153 tons ; East Indies, 404 tons, against 
2453 tons ; United States, 1041 tons, against nil; Africa, 764 tons, 
against nil; Jersey and Guernsey, 1524 tons, against nil. The 
distant markets which did not receive supplies of coal from Hull 
last month included Canada, South Russia, Roumania and 
Spain. 


House and Steam Coal. 

Best descriptions of domestic fuel are most in demand, 
the requirements of the metropolitan and Eastern Counties markets 
being fully up to the average under similar conditions at this 
season of the year. Secondary house coal is in fair request, but 
the output is somewhat in excess of demand. Valuesdo not show 
any upward tendency, nor is there likely to be any movement in 
that direction so late in the season. Best Barnsley retains its 
former quotation of 11s. 6d. to 12s.6d per ton, secondary qualities 
from 10s. to 11s. per'ton. Steam coal is in moderate request—as 
usual at this period—for shipment, but owners report a fair 
amount of business passing. Colliery proprietors are not disposed 
to sell forward at present prices beyond the half year, as there is 
a general impression that prices will increase by that time, if not 
earlier. Coal for shipment generally at 8s. 6d. per ton, and rail- 
way contracts at the same rate. 


Small Coal and Coke. 
A fairly active business is reported in small coal, former 
rices being well maintained, supplies for the Lancashire textile 
industries being forwarded at from 4s. 6d. to 5s. 6d. per ton Coke 
keeps firm, and previous quotations, which are slightly better, are 
given: Best washed, 10s. 9d. to lls. 34. per ton; unwashed, 
10s. 6d. to 10s, 9d. per ton. 
Iron. 

The situation remains unchanged. The feeling is 
decidedly better, but actual business does not alter materially. 
Makers of pig iron are not particularly anxious to sell far ahead 
at current values. Both in Lincolnghire and Derbyshire there 
is pretty good forward booking already. Quotations :—Hematites, 
West Coast, 67s. 6d. to 68s. per ton; East Coast, 63s. 6d. to 
64s. 6d. per ton, both less 24 per cent., delivered at Shetfield and 
Rotherham ; Lincolnshire, No. 3 foundry, 49s. per ton; No, 4 
foundry, 48s. per ton; No. 4 forge, 47s. per ton; No. 5 forge, 
mottled and white, 47s. per ton; basic, 48s. per ton ; the premium 
of 2s. per ton on official quotations still retained. Derbyshire 
irons: No. 3 foundry, 51s. per ton; No. 4 forge, 50s. per ton. 
Both Lincolnshire and Derbyshire irons net, delivered in Sheffield 
and Rotherham. From Derby and district the report of the iron 
trade continues to be more promising, the volume of orders coming 
to hand being stated as stronger and of a more favourable character. 
Although operations at the roiling mills and forges have not appre- 
ciably expanded, with the new specifications coming forward a 
change is regarded as imminent. 


Bar Iron and Sheets. 

Though bar ironmakers are somewhat more favourably 
situated than they were, the condition of trade is still far from 
being what could be desired. Quotations do not move, bar iron 
making £6 10s. per ton, and sheets £8 to £8 10s. per ton. 


Steel, Railway Material, &c. 

There is no material change in the heavy departments, 
and much of the plant at the large works continues unemployed. 
New orders for heavy marine forgings to replace those recently 
delivered are not yet to hand. Fresh work in castings is also 
much desired. But so much of the industry of Sheffield is asso- 
ciated with shipbuilding that there can be no general activity 
until the depression in the different yards has been materially 
relieved. Wagon - building companies, judging by reports 
recently issued, appear to have done very well last year. At pre- 
sent a moderate amount of railway material is being produced, 
largely in wheels and axles for abroad ; but generally trade in 
railway steel material has eased off lately, foreign competitors 
probably having obtained more business in distant markets, even 
our own Colonies, by lower prices. The steel trades generally are 
but indifferently employed for most markets. The military 
material departments have perhaps the best prospects, but their 
realisation depends, of course, on the placing, late or early, of 
the war work for abroad, of which a good deal has been heard 
recently. 


Trade with the Continent. 

Mr. W. S. H. Gastrell, H.M. Commercial Attaché for 
Germany, Sweden, Norway, Denmark, and Holland, is to visit 
Sheffield on Monday, the 15th inst., and will attend at the Cham- 
ber of Commerce Room at the Cutlers’ Hall, with the view of meet- 
ing all persons interested in trade with these countries. 


High Speed Steel. 

A special meeting was held last Monday by the Com- 
mittee of the Applied Science Department of the University to 
consider a letter received concerning Professor Arnold’s recent 
lecture. Professor Arnold’s statement concerning the new steel 
has caused many old orders to be countermanded, with the 
resultant serious loss to those engaged in the trade. Professor 
Arnold made a statement to the meeting in which he said that his 
remark was only made casually in the course of his lecture in 
answer to Mr. Carnegie. Hv had no idea that it would affect the 
trade as it had done. The committee exonerated Professor 
Arnold from any blame in the matter whatever, and that he had 
no intention of doing an injury to any firm or of assisting any 
firm. 








NORTH OF ENGLAND. 


(From ovr own Correspondent.) 


Clevclard Pig Iron. 

BUSINESS continues very much on the slack side in the 
Cleveland pig iron market, consumers holding off, and buying the 
iron as they need it for immediate use. They lack confidence, 
because the revival of trade has not yet come as predicted by 
many highly placed authorities, and prices are unsettled in conse- 
quence. It can hardly be expected now that Cleveland pig iron 
will be any cheaper, for very soon the spring demand should set 
in, and that will place sellers in a better position. That the belief 
in higher prices is somewhat general is indicated by the fact that 
the forward prices are higher than the prompt. Thus Cleveland 
warrants for May delivery are 8d. per ton above the rate ruling 
for prompt cash, and makers’ iron is 6d. per ton dearer for 
delivery in March or April than is asked for delivery this month. 
The cash price of Cleveland warrants on Wednesday was 
48s. 14d. buyers, but ths three months’ figure was 48s. 94d. 
Makers sold No. 3 for prompt f.o.b. delivery at 48s. 3d. per ton, 
but 48s. 6d. was the general quotation. On Monday Cleveland 
warrants touched a lower figure than has been known since 
January of last year, falling for the first time under 48s. per ton, 
but it only remained at this less than the day. No.1 was down 
to 503. 10$d.; No. 4 foundry, at 47s. 4id.; No. 4 forge, at 
46s. 4}d.; and mottled and white, at 45s. 10}d., all for early 
delivery, with 6d. per ton more for forward. Producers are no; 
keen sellers, and hold their own much better than was expected. 
They do not press their iron upon the market, and the buyers 
are not weakening the prices to the extent which they counted 
upon, and it is not likely with the spring at hand that they will 
be able to force the value of Cieveland No. 3 pig iron below the 
figure that now rules, Last year, it may be remembered, the 








lowest prices that prevailed were those of January and February. 
It does not appear as if (leveland’s exports of pig iron toGermany 
will be anything like so good this year as they have been for seve- 
ral years past, because German ironmasters are askiog for their 
iron fully 10s. per ton less than it costs to import Cleveland pig 
iron, No. 3 being quoted 68s. delivered, there being the 
10s. per ton duty and the cost of delivery to add to the producer’s 
price. Luxemburg iron is also obtainable in Germany at less than 
Cleveland iron now costs. 


Hematite Pig Iron. 

It is a long time since the East Coast hematite pig iron 
trade was so unsatisfactory as it is at present, and certainly the 
present selling price of the iron does not admit of profits being 
made. ‘he current price of mixed numbers among second hands 
—5is. 6d.—does not cover cost of production, when such a figure 
as 16s. 6d. per ton has to be paid for Rubio ore delivered at wharves 
on the Tees, b the irc ter will have to pay 33s. for the 
ore required to make each ton of pig iron, and the coke will cost 
16s. 6d. to 17s., or, say, 49s. 9d. for these two items alone, and out 
of the remaining 5s. 9d. is to be paid the cost of limestone, wages, 
establishment expenses, &c. It may fairly be said that the iron 
cannot be produced at the money that is obtainable for it, and that 
the 9d. recently added to the price of the ore must be considered 
a great tax upon the maker of hematite. It has added ls. 6d. per 
ton to the expense of producing the pig iron, and the value of that 
pig iron has been falling. One reason for the decline in the quota- 
tions for hematite pig iron has been the — of second 
hands, who in the autumn bought a good deal more pig iron 
than they found they could get rid of. They are reported 
to have still a considerable tonnage of iron, which they 
bought and paid for, but have had to leave in-the yards of 
makers, and this they are keen to sell ; prices in consequence have 
fallen to unprofitable rates, and it is probable that the output will 
be reduced—in fact Sir B. Samuelson and Co. have blown out a 
furnace producing hematite iron at the Newport Ironworks, 
Middlesbrough. While mixed numbers can be got in small 
quantities for prompt delivery at 55s. 6d. per ton the makers’ will 
not sell under 56s., and some ask up to 57s, forearly, delivery and 
6d. more for three months’ forward. The easier price of coke is 
somewhat of a set-off against the rise inthe value of ore. Furnace 
coke was up as high as )6s. per ton delivered at Middlesbrough 
works at the commencement of the year, now it can be got at 
15s. 3d., and this will mean a reduction in the cost of coke per ton 
of pig iron made of 10d. te 1ld. perton. But the price of coke 
appears to be stiffening again, the sellers who took fright last week 
because stocks of coke were increasing having regained confidence 
somewhat, and they are not pressing supplies on the market as 
they did then. The coke manufacturer does not lixe to have coke 
in stock, because its quality deteriorates so rapidly, and reduced 
prices have to be accepted for it. Last week coke makers, who 
seldom need tocome on to the market for orders, were seeking 
consumers, and some of these were producers of the best coke 
which is usually snapped up as fast as it can be made. 





Pig Iron Exports. 

It cannot be reported that the exports of pig iron from 
the Cleveland district this month are satisfactory ; indeed, they 
fall a good deal short of expectation, but they are larger than in 
December and January. To the Continent they are very poor, 
and are particularly slack to Germany, where home producers are 
better able to satisfy German requirements than they have been 
for some years. The deliveries to Baltic ports are suspended at 
present, and there are only moderate shipments to Norway and 
Sweden. The shipments of pig iron this month from Cleveland 
have been 28,849 tons, compared with 22,853 tons in January ; 
42,502 tons in February, 1908 ; and 35,223 tonsin February, 1907, 
all to 10th. Scotch demands are not good, and there is more 
competition to withstand. 


Stock of Pig Iron. 

It is believed‘ that makers of Cleveland pig iron are 
accumulating stocks, but no information is allowed to leak out on 
this point ; in fact, it is now over twelve years since anything 
official has been made known about the stocks of pig iron held by 
the Cleveland ironmasters, whereas for thirty years previous to 
that an official return was issued monthly. There is a daily return 
as to the stocks held in Connal’s public store, and the stock of 
Cleveland pig iron has been increasing almost daily since July Ist 
last, when it was down to'47,947 tons; on the 10th inst. it was up 
to 161,651 tons, an increase of 5244 tons this month. The stock 
consisted of 160,116 tons of No. 3, 1000 tons uf No. 4 foundry, and 
535 tons of iron not deliverable as standard. The return is so far 
satisfactory that the increase is not so rapid as it was in December 
and January. 


Manufactured Iron and Steel. 

In several branches manufacturers speak rather hopefully 
about business, and there is certainly more inquiry for rails, 
plates, sheets, hoops, and wire, while prospects are regarded as 
more favourable. Fuller work is reported at most of the mills, and 
the prospects are that the improvement will goon. But although 
the situation is a little better no advances have been made in the 
quotations, Heavy steel rails are steady at £5 5s., cast iron 
chairs at £3 10s., and steel sleepers at £6 7s. 6d., all per ton net 
and f.o.b. For steel ship plates £6, less 24 per cent., is quoted, 
and for iron ship plates £6 7s. 6d., less 2} per cent. f.0.t., while 
steel ship angles are at £5 12s. 6d., and iron ship angles at £7, 
both less 2} per cent. f.o.t. Common iron bars are at £7, less 
23 per cent. f.o.t., but steel bars may be had at £6 5s., less 24 per 
cent. Hoops, steel, are at £6 10s., steel strip at £6 7s. 6d., and 
steel sheets at £7 10s., all less 24 per cent. f.o.t. 


Coal and Coke. 

The demand is generally rather quiet, but, nevertheless, 
shows some improvement on last month’s business. Exports are 
not good, but that is hardly to be expected at this season of the 
year, when deliveries to the Continent must necessarily be 
curtailed. Best steam coals are at 10s. per ton, and seconds at 
9s., while best gas are at 9s. 9d., and seconds at 8s. 9d., all f o.b. 
and for early delivery. Bunker coals are at 8s. 6d., and coking 
coal at 8s. 6d. to 8s. 9d. Foundry coke is at 17s. f.o.b., and the 
general quotation for furnace coke is at 15s. 3d., delivered equal 
to the Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THE business prospect does not appear to be much. 
brighter than it was a week ago. Board of Trade returns and the. 
report on the national revenue and expenditure for the past nine 
months have had a somewhat depressing influence. a the other. 
hand, the numbers of the ment are not quite so great in our 
larger industrial centres. In some localities there is au increase in 
outdoor work, to which even artisans, for some time inured to 
hardship, do not shrink to betake themselves. The prospect of 
an early start with the extensive Admiralty works at Rosyth and 
the extension of Glasgow Waterworks, and other impending muni- 
cipal contracts, is calculated to relieve the situation to some 
extent. It is also understood that the shipbuilding orders placed 
some time ago for our Government with Clyde builders, which 
have been delayed. from vurious causes, will soon be proceeded 
with, and will also greatly help towards a better state of employ- 
ment. 





176 


THE ENGINEER 


Fes. 12, 1909 








The Question of Demurrage. 

Traders are not at all satisfied with the outcome so far of 
the conferences that have been held at the Board of Trade on the 
question of railway demurrage. The proposal to get the different 
trades to deal separately with the railway companies is not alto- 
gether regarded with confidence It has been strongly represented 
that the demurrage circular ought to be unconditionally withdrawn, 
as it is regarded as an indirect attempt to increase the railway 
charges on the conducting of the traffic, while such an increase 
bas already been refused by the Railway Commissioners, The 
circumstances of the traders and their businesses differ so much, 
it is argued, that general regulations for conducting the traffic 
such as the railway companies propose are impracticable ; and it 
is also contended that the business of the railway ought 
to be, as hitherto, to adapt their arrangements to the 
exigencies of the traffic. The feeling is certainly growing 
among the traders that it would be a mistake to allow this 
matter to be arranged by arbitration in connection with the 
Board of Trade. Such a reference would imply an admission 
on the part of the traders that at least a part of what the 
railway companies have asked ought to be conceded, whereas the 
traders hold that the present railway charges are not only onerous 
to them but highly remunerative to the railways, and such as the 
Railway Commissioners are not likely to increase. As to the 
regulation of the traffic so as to obviate unnecessary delay in 
releasing wagons, the traders argue that this is a matter which 
ought to be mutually adjusted between the different interests and 
the railway companies. In short, there is a strong impression 
that the object of the railway directors is merely to increase 
their revenue at the expense of the traders, and by means of 
a side issue, when an increase could not be obtained from the 
Railway Commissioners, and it is urged that the latter ought 
to be appealed to for a settlement of the dispute. In the mean- 
time trade is suffering, and both railway companies and traders 
are subjected to very considerable inconvenience and loss. 


The Pig Iron Trade. 

The pig iron warrant market has been depressed since last 
report. Increasing stocks and decreasing shipments, without any 
improvement in the trade prospect, have had a depressing 
influence. There was a further decline this week in the prices of 
warrants, from which, however, a partial recovery took place. 
Business was done in Cleveland warrants at 48s. 5d. to 47s. 114d. 
and up to 48s. ld. cash, at 48s. 3d. for delivery in seven days, 
48s. 5}d. and 48s, 4d. one month, and 49s. to 48s. 7d. and up to 
48s. 94. three months. The demand for Scotch makers’ pig iron 
has been so disappointing that the expediency of putting out a 
number of furnaces for some time has been under discussion. 
Prices of makers’ iron on the whole are in the circumstances 
well maintained, although several brands are 6d. lower. Govan and 
Monkland, Nos. 1, are quoted at Glasgow 55s.; Nos 3, 53s ; Carn- 
broe, No. 1. 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 59s. 6d.; No. 3, 
53s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s ; Calder, No. 1, 
60s. 6d.; No. 3, 55s. 6d.; Summerlee, No. 1, 61s.; No. 3, 56s.; 
Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 90s.; No. 3, 
59s.; Glengarnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 53s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 53s. 6d.; 
Dalmellington. at Ayr, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, at 
Leith, No. 1, 6ls. 6d ; No. 3, 56s. 6d. ; Carron, at Grangemouth, 
No. 1, 63s.; No. 3, 57s. per ton. Fifteen cargoes of hematite ore 
reached the Clyde in the course of the past six days, two of these 
from the North of England and the rest from abroad. There 
appears to be a considerable accumulation of hematite pig iron 
going on at some of the works, but no doubt greater quantities 
will go into consumption before long. In the meantime the 
demand is quiet, and the price is quoted 57s. 6d. per ton for 
delivery at the West of Scotland steelworks. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to only 3795 tons, compared with 
9133 in the corresponding week of 1908. There was despatched 
to the United States 150 tons, Canada 75, South America 30, 
India 100, Australia 176, France 235, Germany 40, Belgium 20, 
Spain and Portugal 285, China and Japan 50, other countries 522, 
the coastwise shipments being 2112 tons, against 2317 in the corre- 
sponding week. The arrivals at Grangemouth of pig iron from 
Cleveland and district amounted to 8715 tons, being 806 less than 
in the same week of 1908. 


Finished Iron and Steel. 

There is a great lack of orders in these important 
branches, and some works have-been partly idle. The Glengar- 
nock steel works, which have been practically closed for about two 
months, have started again this week. Prospects generally are 
unsatisfactory, and there is especially a want of specifications for 
the heavier kinds of material. 


The Coa) Trade. 

The decrease in the coal shipments resulting from the 
demurrage regulations was not so great in the past week as had 
been anticipated, but the inconvenience of coalmasters not being 
able to keep the pits supplied with empty wagons is still severely 
felt, and there has been a great deal of idle time at the pits. The 
household coal trade has been active for home use, and prices of 
all sorts of coal are without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Returns of the First Month of the Year. 

THESE are generully looked forward to with interest, and 
it is satisfactory to note that, as regards Wales, the coal return, 
unlike that of the shrinkage in other parts, is a hopeful one. 
Taken collectively, South Wales had an increase of 55,389 tons 
foreign and coastwise in January, the total amounting to 2.424,616 
tons. Cardiff exhibited an increase of 75,831 tons, and Newport 
of 66,861 tons, but Swansea showed a falling off of nearly 50,000 
tons, and there was a decrease of 19,000 tons at Port Talbot, at 
Neath of 6500 tons, and at Llanelly of 11,600 tons. Surveying the 
foreign trade of the country, in which Wales has suffered of late, 
the general return for the whole of the country shows a marked 
decrease in shipments to Germany and France, an increase to Italy, 
Brazil, Belgium, and the Argentine Republic. 


State of the Coal Trade. 

As showing an improvement in foreign trades, 60,000 tons 
were despatched on Monday and Tuesday from Cardiff, Genoa one 
day taking 18,000 tons, and the next a cargo of 5000. Newport 
at the opening of the year is doing well. Last week 10,739 tons 
were despatched, 87, tons going foreign. The latest statement 
on ’Change, Cardiff, is that the demand was quiet, and prices 
receding. The stormy weather has a good deal to do with this, 
and when climatic conditions are restored a better state of things 
may be brought about. Quotations were marked down 3d. this 
week ; dry coals quiet, 14s,, the highest figure obtainable for best 
steam ; concessions easily obtained in Monmouthshire section, 
and, as usual, when the output of large is affected, small steam 
coal was plentiful. 


Latest Prices, Cardiff. 
Best large steam, 13s, 6d. to 14s.; best seconds, 13s, 
to 13s. 3d.; ordinary seconds, 12s. 6d. to 12s. 9d.; best drys, 
lds, to 14s, 3d.; ordinary drys, 12s. 3d. to 12s, 9d.; best washed 








t 
nuts, 12s, to 12s. 6d.; seconds, 10s, 3d. to 11s. 6d.; best washed 


peas, 10s. to lls.; seconds, 9s. to 9s. 6d.; very best smalls, 
8s. 3d, to 8s. 6d.; best ordinaries, 7s. 6d. to 7s. 9d.; inferior, 
6s. 3d. to 7s. Very best Monmouthshire coal: Black vein, 
13s. 3d. to 13s. 6d.; ordinary Western Valleys, 12s. 6d. to 
12s. 9d.; best Eastern Valleys, 12s. to 12s. 3d.; seconds, 
lls, 3d. to lls. 6d. Bituminous coal: Very best household, 
17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 
Rhondda, large, 17s. 6d. to 17s. 9d.; brush, 13s. 6d. to 14s,; 
smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, lls. 9d. to 12s.; 
through, 9s. to 9s. 6d.; smalls, 7s, 3d. to 7s. 6d. Patent fuel, 
13s. 9d. to 14s. 3d. Coke, 15s. 6d. to 26s., according to 
quality. Pitwood, 183. to 18s, 6d. 


Newport Coal. 
Quotations remain, but prices easier; hcuse coal and 
tent fuel steady firm. Very best black vein, 13s. to 
13s. 3d.; Western Valleys, 12s. 3d. to 12s. 6d.; Eastern 
Valleys, lls. 9d. to 12s.; other kinds, 11s. to lls. 6d.; best 
smalls, 6s. 9d. to 7s, 3d.; seconds, 6s. 3d. to 6s. 6d.; inferiors, 
5s. 9d. to 6s.; best house coal, 16s. to 16s. 6d.; seconds, 15s. 
to 15s 6d. Patent fuel, 13s. 6d. to 13s. 9d. Coke, 15s. to 
17s., according to kind. Pitwood, ex ship, 17s, 9d. to 15s. 


Swansea Coals. 

At the last market there was a better inquiry for large, 
and quotations were firm. Red vein improved slightly. French 
machine made very firm ; German steady ; cobbles still downwards ; 
beans and peas bad ; sales difficult ; rubbly culm better. It was 
said on ’Change that sellers were quoting very low to get their 
wagons free. Latest :— Hand picked, 24s. 6d. to 25s. net ; seconds, 
2ls. 6d. to 22s. net; big vein, 17s. to 18s , less 24 ; red vein, 12s. 
to 13s., less 24 ; machine-made cobbles, 23s. to 23s. 6d. net ; Paris 
nuts, 25s. to 25s. 6d. net; French nuts, same ; German nuts, 24s. 
to 24s. 6d. net; beans, 16s. to 17s. net; machine-made large 
peas, 9s, to 10s. net ; fine peas, 6s. 64. to 7s. net ; rubbly culm, 4s. 
to 4s, 6d. less 24 ; duff, 2s. to 2s. 3d. net. Other coals :—Best steam, 
14s. 6d. to 15s., less 24; seconds, 13s, 9d. to 14s., less 24; bunkers, 
Qs, 9d. to 10s. 3d., less 24 ; small, 7s. to 8s., less 2}. Patent fuel, 
12s, to 12s. 6d.,less 24. 


South Wales Conciliation Bcard and the Coalowners’ 
Application. 

This week the Board will meet, and the prominent sub- 
ject for discussion—and, it is hoped, for peaceful settlement—is 
the application of the coalowners for a reduction in the wages rate 
of 5 percent. For fifteen months the wages rate has been at the 
maximum of 60 per cent. above the standard. The Board consists 
of twenty-four coalowners and twenty-four representatives of the 
workmen. Viscount St. Aldwyn is the independent chairman, 
who may have a period of twelve days to give his casting vote. 
There is, however, a consensus of opinion, considering the state of 
trade, that a decision will be brought about this week. 


Iron and Steel. 

Another substantial consignment of heavy steel rails was 
made from Dowlais last week to Kurachi for the Indian State 
railways. The cargo totalled 2710 tons. There was not so much 
briskness observable at Dowlais; farnaces tolerably busy, and 
sleepers for foreign use continue in demand, with the usual turnout 
of fish-plates. In the western districts steel works are moderately 
occupied. Swansea imported over 1000 tons ot pig iron, 720 tons 
from Middlesbrough, 868 tons steel, and 869 tons iron ore. New- 
fort received 1960 tons steel from Bruges, and various consign- 
ments of 1ron ore, chiefly for Ebbw Vale and Guest and Co., from 
Santander and Bilbao, but the dispatch of manufactured iron was 
of a limited character. The blast furnaces and the smelting fur- 
naces of Messrs. Baldwin continue to give good and regular results. 
In connection with the import of foreign steel, Wales is one of the 
chief sufferers. In this the localities of Newport and Swansea 
figure, and opponents of Tariff Reform contend that by the 
purchase of cheaper steel tin-plate works are able to show better 
returns. They slur over the fact that if tin plate pays, the large 
steelworks are becoming simply a name. Cytarthfa gets two or 
three turns in a week with the coal seams, and none at all with 
iron and steel, and yet the rate of wages previous to stee] dump- 
ing in the time of Robert Crawshay was £5000 per week. Com- 
ment is unnecessary. Board of Trade returns show that the 
importation of steel into the country in January was 96,796 tons, 
compared with 66,644 tons in January, 1908, and 79,592 tons in 
January, 1907. Latest prices, Swansea Metal Exchange :—Pig 
iron: Hematite mixed numbers, 56s, 44d. cash and month; 
Middlesbrough, 48s. cash, 48s. 3d. month; Scotch, 54s. cash, 
56s. month. Welsh hematite, 61s. d.d. Heavy rails not quoted. 
Middlesbrough quote £5 5s. Swansea: Steel bars, Siemens 
£4 8s, 6d.; Bessemer, £4 7s. 6d. to £4 8s, 6d. Rubio ore, Cardiff 
or Newport, 15s, 9d. to 16s. 3d. 


Tin-plate. 

Both in consignments from the works and in shipment, 
Swansea figured well last week, and gave proof of a large and 
progressive industry. The receipts from works amounted to 
86,927 boxes and the despatch to 96,723 boxes. The stock in 
hand now totals only 208,321 boxes, and loading is going on for 
Batoum and Odessa, New York, Spanish Mediterranean, and 
Spanish ports, with the usual large cargoesfor Holland. It would 
appear likely from the general returns of the trade that some 
temporary decline is to be expected, but so far a prosperous con- 
dition has been maintained. t quotations Swansea Metal Ex- 
change :—Ordinary tin-plates, I C. 20 x 14 x 112 sheets, 11s. 9d. 
to 31s. 103d. Si and B s: ternes, 21s, 6d.; C.A. 
roofing sheets, £8 5s. per ton ; big sheets for galvanising, £8 5s, 
to £8 7s. 6d.; finished black plates, £9 5s. to £9 7s. 6d.; galvanised 
sheets, 4g., £12 10s.; block tin, £126 10s. Other quotations 
Swansea: Lead, £13 8s. 9d.; spelter, £21 2s. 6d.; silver, 24,,d. 
per oz.; copper, £58 6s, cash, £59 10s. three months, 





New Industries at Swansea. 

It was to be = that the formation of a new dock at 
Swansea, with the gradual development of the district around, 
would attract other industries, and now it is stated on excellent 
authority that the Messrs. Baldwin, who have been long and suc- 
cessfully interested in the district and have already very largely 
invested there, have acquired a substantial acreage at the Borrows, 
which had previously been assigned to Cammell, Laird and Co. 
Following this, there has been a notification of a continental firm 
opening negotiations at Swansea for land in the same direction. 
As Swansea will be the seat, with Llanelly, of a large development 
of the anthracite coalfield, and the ports of eech be important 
aids, the western of Wales can reasonabiy expect great 
changes in future. essrs. Baldwin, it is announced, have opened 
offices in Wind-street, and will be joined by others, Colonel Wright 
being the managing director. 


Llanelly. 

The harbour improvement, for which the employers at 
various industries at this port are anxiously awaiting, is now 
expected soon, and then the sch for the ch 1, once well 
started, will ensure a new era for the port. Llanelly has command 
of agood area of coal, both bituminous and anthracite ; steel works 
of modern excellence are in good condition, and the tin-plate 
trade flourishing. To these other developments are to be added. 
It is well known that Messrs. R. Thomas and Co. have control of 
nearly 100 tin-plate mills, which are generally avtively worked, 
and now it is stated the company has acquired a compact chemi- 
cal works close to its steel works, and will carry on the joint under- 


taking. 








LAUNCHES AND TRIAL TRIPS. 


ROUEN, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company ; to the order of Furness, Withy and Co,, 
Limited, of West Hartlepool ; dimensions, 290ft. by 40ft. 2in. by 
20ft. 64in.; engines, triple-expansion, 204in., 33in., 54in. by 36in. 
stroke, pressure 1801b.; constructed by MacColl and Pollock ; 
trial trip, February Ist. 

DEARNE, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Lancashire and 
Yorkshire Railway Co. ; dimensions, 240ft. by 34ft. by 16ft. din. ; 
constructed by the builders ; taunch, February 8th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. CHARLES Bricut is to give two lectures on the 17th and 
18th inst. at the Royal Naval War College, Portsmouth, on “Sub- 
marine Telegraphy in its Relation to Warfare.” 

WE hear from Alfred Herbert, Limited, of Coventry, that the 
firm has changed its Japanese address, which in future will be 
Alfred Herbert, Limited, 14, Yamashita-cho, Yokohama. 

Mr. R. DoNALDsON, Sheftield, assistant to the district locomotive 
superintendent, Great Central Railway, has been appointed assist 
ant locomotive superintendent to the Bombay, Baroda, and Central 
India Railway. 

WE understand that Mr. P. F. Rowell has been appointed 
secretary of the Institution of Electrical Engineers, in the place 
of Mr. G. C. Lloyd, who some little time ago became secretary 
of the Iron and Steel Institute. Mr. Rowell was assistant 
secretary under Mr. Lloyd. 

Mr. F, W. LANCHESTER has been appointed consulting engineer 
and technical adviser to the Daimler Motor Company (1904), 
limited. This appointment does not involve any severance from 
the Lanchester Motor Company, Limited, for which Mr. Lanches- 
ter continues to act in an ps ad capacity. 

JAMES B, PETTER AND Sons, Limited, inform us that, in addition 
to the gold medal gained by their engines at the Piacenza Exhibi- 
tion, they were also awarded the special gold medal and money 
prize of 500 lire given by the Italian Ministry of Agriculture for 
the best portable cil engine for thrashing and agricultural purposes 
exhibited at that Exhibition. 

Mr. F. A. WILKINSON, the electrical engineer and manager to 
the Borough of St. Marylebone, informs us that he resigned his 
appointment in order to take up private practice. He has, how 
ever, entered into an arrangement under which he remains at 
Marylebone until the end of September,or for six months after his 
successor takes up his full duties, whichever is the later date, 
though he is now at liberty to carry out such private work as wiil 
not unreasonably interfere with his duties at Hesyltiote. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Commanders.—E. Carter, to the Dido, on recommis- 
sioning ; H. Cooper, to the Sapphire, for charge of machinery and 
for t.b.d., on recommissioning; J. E. Haves, to the Achilles; 
L. J. Watson, to the Magnificent, on recommissioning ; J. G. 
Liversidge, to the Pembroke, additional, as First Assistant to the 
Manager of Engineering Department, Chatham Yard; H. Wall, 
to the Triumph. 

Engineer-Lieutenants.— J. F. Dodd, to the Natal; A. E. Allen 
and J. 8S. Madden, to the Sapphire, on recommissioning ; P. L. 
Edmonds and H. A. Sheridan, to the Hyacinth, on recommission- 
ing ; J. D. Sturrock, to the Royal Arthur, and to the Hyacinth, on 
recommissioning. 








THE ASSOCIATION OF ENGINEERS-IN-CHARGE,—February 13th, 
Saturday. A discussion evening, commencing at 7.30 p.m., when 
Mr. Kershaw’s paper on ‘‘ Feed Water and its Impurities” will be 
further considered. February 19th, Friday. By the courtesy of 
Principal S. G. Rawson, a visit to the Battersea Polytechnic will 
take place at 7.30 p.m. 

Contracts. —The Committee of the Smcke Abatement Exhibi- 
tion, to be held at Sheffield from March Ist to 20th, 1909, have 
placed the order for the general lighting of the entire Exhibjtion 
with the Union Electric Dontons: Limited, of Park-street, South- 
wark. The lamps to be used are the improved deposit-free Excello 
lamps. Mr. William Boby has just been awarded a contract by the 
War-office for the supply of one of his ‘‘Simplex” water softeners 
having a capacity of 4000 gallons per hour, for use in the Royal 
Arsenal at Woolwich. Orders for similar machines of varying 
-——— have recently been received by Mr. Boby from the Loch- 
gelly Iron and Coal Company; the Middleton Estates and Colliery 
Company, near Leeds ; the Southgate Gas Company ; the Corpora- 
tion of Ipswich ; the Poplar Borough Council; and the White Star 
Line of steamships. 


Future EXHIBITIONS FOR MANCHESTER.—In view of the unpre- 
cedented success and benefit to the industry of the Exhibition held 
last October in Manchester, the general engineering trade in the 
district proposes to hold an Exhibition during the year 1910. In 
order to provide suitable accommodation for such exhibitions in 
the future, a company is being formed in Manchester, and con- 
tracts are being entered into for erecting substantial buildings 
specially designed for trade exhibitions or shows of any description. 
It is thought that these buildings, when erected in Manchester, 
will provide a long-felt want, as it has been quite impossible 
hitherto to organise any comprehensive trade exhibitions owing 
to the lack of accommodation. Mr. C. 8S. Northcote, general 
manager of the Electrical Exhibition, will act as managing 
director, and the secretary is Mr. Peter Gregson, of 44, Brown- 
street, Manchester. 


THE INSTITUTION OF MECHANICAL ENGINEERS—BRYAN DONKIN 
Funp.—The Council give notice that applications for grants in aid 
of original research in mechanical engineering under the follow- 
ing conditions may be sent to them during the current year. The 
first award will be made in February, 1910, and the amount 
available will be about £27. Conditions of the award :—The Bryan 
Donkin award, consisting of the interest on the sum of £360 6s. 6d., 
shall be made triennially, beginning in 1910. The grant or grants 
made at each award shall be devoted to assisting original research. 
Every three years the council shall direct attention to the Bryan 
Donkin Fund, and shall announce that on a convenient date, to be 
fixed by them, they will be open to receive from those engaged in 
pn fama in mechanical engineering applications for grants 
in aid. Atl pm etrr so received shall be considered by a com- 
mittee specially appointed by the council for that purpose, who 
shall make recommendations to the council upon the apportion- 
ment of the sum available. . If this committee shall consider that 
none of the applications is deserving of a grant, or that the sum 
available is in excess of the grants which it is desirable to make, 
they shall so report to the council. In the event of no grant being 
made or the grants made amounting toless than the sum available, 
the surplus shall be devoted to aiding the research committees of 
the Institution, and shall be distributed in such proportions as the 
council shall decide, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

A SMALL amount of buying has been going on in the 
ous trades, home as well as foreign inquiry being very limited. 
on continues languid, and in manufactured iron demand is 
ed to the most urgent requirements. A slight improvement 
was felt in the girder department last week. At a recent meeting 
of the Gas Pipe Syndicate quotations were reduced owing to the 
fierce competition from foreign firms ; the gas pipe trade has been 
ina somewhat improving state lately. In the Siegerland sheet 
department an upward tendency could be noticed, also plates have 
been less neglected than before, and the worst seems to have 
passed. Some mills are reported to have secured employment till 
the end of the second quarter, and the better qualities of sheets 
are quoted M. 123 to M. 125 p.t. 
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Strong Decrease in Consumption of Iron. 

According to the Arbeitsmarktcorrespondenz, the consump- 
tion of iron per head of the population was, for 1907, 147.6 kilos., 
but for 1908 it decreased to 115.1 kilos.; this means a decrease of 
21 per cent. In 1906 the consumption was 135 kilos. per head, and 
jn 1905 it was only 116.4 kilos. 


Coal in Germany. 

The view generally taken of the coal trade in 1909 is any- 
thing but hopeful. Until now only some pits in the Ruhr district 
had reduced their make, but the majority of the collieries will 
have to limit production as much as possible now, and wages, too, 
will have to be reduced, for the costs of production are high. In 
the Silesian coal trade also a slackening off could be felt, consump- 
tion in engine fuel being behind production. House coal ’is 
strongly inquired for at good prices, 


Austria-Hungary. 

Weakness is shown in many trades, and very little enter- 
prising spirit ; but the majority of the works can be kept going 
regularly for some weeks tocome. There is a pretty good inquiry 
reported for pit coal and brown coal in Austria-Hungary and in 
bohemia. Prospects are considered fair. 


Quotations Decrease in France. 
In spite of the most strenuous efforts on the part of the 
jronmasters to maintain prices, a slightly downward tendency in 
quotations could be noticed last week. Few sales of weight have 





been effected. Though the purchases have continued satisfactory 
on the French coal market, the competition of English, German, 
and Belgian firms has compelled coalowners to grant concessions 
of lf and 2f. sa for most sorts of engine fuel ; especially English 
and German firms send in very cheap offers, A decreasing ten- 
dency is felt in briquettes. 


The Belgian Iron Market. 


There has been a fair activity in most trades and a 
further improvement was noticeable generally. Employment at 
the rolling mills promises to be lively for the next few weeks, 
and the construction shops have also secured a fair amount of 
work recently. Both in plates and in sheets German competition 
has been a little less keen than previously. The nail and bolt 
trade is in a satisfactory condition. The heavy sorts of sectional 
iron show but little life generally ; the present employment in the 
girder department is fairly good. The export figures for girders 
in the year now past show a decrease against 1407, having been 
50,958 t., against 88,706 t. and 100,734 t. during the two preced- 
ing years. Export in rails was 118,851 t. for 1908, against 
153,697 t. and 161,410 t. for the two preceding years. Pig iron 
meets with limited request. A weak and decreasing tendency 
prevails on the Belgian coal market. Orders for house coal come 
in rather slowly, and in engine fuel offers are in excess of 
demand. Prices all round are inclined to move downwards, and 
the opinion prevails that they have not yet touched the bottom. 
Coke moves in an upward direction, and export has further 
developed, several blast furnaces having again bven blown in in 
Luxemburg and East France, the principal market of the Belgian 
Coke Syndicate, 








LONGITUDINALLY FRAMED SHips.—The Craster Hall, the first 
vessel to be built on the Clyde on the Isherwood system of longi- 
tudinal framing, and the first steamer for general cargo carrying 
designed on that principle to be classed at Lloyd’s Regis- 
try, was launched by William Hamilton and Co, Limited, Port 
Glasgow, on February 4th. She has been built to the order of 
Messrs. Charles G. Dunn and Co., Live 1, who intend to employ 
her for trading purposes between New York and the West Coast 
ports of South America. Her principal dimensions are :—Length, 
392ft. 3in.; breadth, 50ft.;.and depth, 29ft. to upper deck. She 
has a deadweight carrying capacity of 7300 tons, and has large 
clear holds with hatches 32ft. long, and is fitted with all the latest 
oe for the rapid handling of heavy cargo. These 
include ten powerful steam winches, Mannesmann tube derricks 
step on tables on masts, the winches and derricks being capable 
of dealing with weights up to 30 tons. The vessel is lighted 
throughout by electricity, and good accommodation is provided 
throughout for captain, officers, engineers, and crew. The vessel 
is being fitted by Messrs. David Rowan and Co., Glasgow, with 
triple-expansion engines having cylinders 254in., 48in., and 70Qin. 
diameter by 48in, stroke. Steam at a working pressure of 
180 1b. is being provided by three single-ended cylindrical boilers, 
14ft. 6in. diameter by 1lft. 6in. long. Very considerable interest 
has been manifested in the construction of the vessel, and through 
the courtesy of Messrs. Hamilton and Co. she has been inspected 
while on the stocks by many of the prominent shipowners, ship- 
builders, consulting engineers, and naval architects throughout 
the country, the consensus of opinion being that vessels of this 
type are bound to be built in increasing numbers. 


GLascow AND West OF SCOTLAND FOREMEN ENGINEERS’ 
ASSOCIATION.—The fifth general meeting of the present session 
of this body will be held to-morrow (Saturday) night, the 13th 
inst., in the Philosophical Institution Rooms, Bath-street, Glasgow, 
when a paper on ‘ The Steam Locomotive ” will be read by Mr 
Blacklock, of Atlas Works, Springburn. A number of new 
members will also be formally elected. This Association, formed 
about twelve years ago, was established for the purpose of 
bringing together those engaged in the direction and superintend- 
ence of engineering works for better acquaintance, and to pro- 
mote exchange of opinions on interesting questions constantly 
arising from the progress of mechanical trades, and for bringing 
under notice subjects and inventions which from their novelty, 
usefulness, or otherwise, appeal to the members. The Association 
essays to assist those members creditably to fill the important 
posts confided to them. The twelfth annual dinner of the 
Association will be held on Saturday, 13th March, in the 
Grosvenor Restaurant, Glasgow, when the chair will be occupied 
by Mr. James Gilchrist, of Barclay, Curle and Co., Limited, 
supported by, amongst others, Sir William Bilsland; Dr. John 
Inglis, of A. and J. Inglis, Pointhouse ;,Mr,. James Denny and Mr. 
Peter Denny, of Dumbarion ; Mr. William Brown, Renfrew ; Mr. 
Charles C. Scott, Greenock ; Mr. Thomas Bell, Clydebank ; Mr. 
John Ward, President of the Institution of yi and Ship- 
builders ; Professor Archibald Barr, Glasgow University; Mr. 
Charles Scott Dickson, K.C.; Mr. Alex. Cleghorn, Fairfield ; Mr. 
Charles Day, Mirrlees, Watson and Co., &c, 


BRITISH PATENT SPECIFICATIONS. 





When ani tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of | 
the complete specification. | 

Any perscn may on any oy the grounds mentioned in the Acts, within | 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM GENERATORS. 


2218. January 31st, 1908.—IMPROVEMENTS IN AND RELATING TO 
Liquip FuEL Burners, by William Morriscn Simpson, of 41, 
Elphinstone-road, Hastings. 

This invention applies to burners of the Bunsen or atmospheric 
type. The area of the nozzle is varied by means of a tapered 
needle B, which is adapted to project into it from its open end 
and is adapted to slide with respect to the nozzle. In the con- 
struction illustrated, the needle B is carried by a sleeve C sliding 
in the air induction tube. The valve Y for controlling the flow of 
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Transverse Section through 
Cock or oi! Valve. 


oil from the source of supply to the vaporiser is placed in close 
proximity to the nozzle, and the lever y for operating the valve 
has a forked extension which engages the sl:ding sleeve C carrying 
the needle B through a pin carried by the sleeve, so that both the 
oi! cock and the needle valve of the nozzle are operated simul- 
taneously, the arrangement being such that, as the supply of oil is 
reduced by the cock, the area of the nozzle is also reduced.— 
January 13th, 1909. 


6716. July 7th, 1908.—IMPROVEMENTS RELATING TO THE FURNACE 
FLUES OF LANCASHIRE OR OTHER BOILERS FITTED WITH 
FURNACE FLvgss, by Arthur Albert Day, 33, Hartington-road, 
Bolton. 

This invention relates particularly to those furnace flues in which 
an arch built up of a number of fire-clay bricks is placed over the 
fire-bars and in front of the bridge to prevent the gases from the 
burning fuel impinging upon the water-cooled surface of the flues, 
thus preventing combustion being checked. The improvements 
consist of a specific construction and arrangement of such an arch 
composed of three or five fire-brick sections, placed in the position 
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and supported upon meta! shoes or sockets, as shown in the 
accompanying engraving. The sections are formed of fire-clay, 
ganister, or some other fire-resisting material fitting closely to the 
internal diameter of the flue, and they can either have a plain 
cylindrical surface as shown in full lines, or a corrugated surface as 
indicated in dotted lines, opposed to the gases arising from burning 
fuel on the fire-bars. The two bottom sections of the arch rest 
upon metal shoes formed to receive them, and fixed to the 
stationary side bars of the a, and the top section forms a key 
to complete the arch and hold all the three or five sections 
together. The arch being placed, as already stated, above the fire- 
grate and in front of the bridge at the point where the flame and 

ases arising from the furnace directly impinge, soon becomes 
highly heated to a state of incandescence and thus serves to heat 
up and re-ignite the half-consumed gases, - January 13th, 1909. 


TRANSMISSION OF POWER. 


23,340. November 2nd, 1908.—IMPROVEMENTS IN AND RELATING 
TO THE DETECTION OF FAULTS IN OVERHEAD LINES FOR HIGH 
TENSION, Siemens Brothers’ Dynamo Works, Limited, of 
York Mansion, York-street, Westminster, and Francis Lydall, 
of 16, Bedford-gardens, Kensington. 

In the lower engraving double insulators of the kind shown 
above are employed, and a subsidiary wire F is run alo 
parallel with the overhead line and is supported by being fix 
in any convenient manner to the intermediate metal parts of 
the double insulators, or, as shown in the figure, by means of 
suitable insulators H on the same supports as the overhead line. 
The metal supports of any desired number of insulators are 
connected wren: prge 4 to the wire F, and the latter is connected 
to one terminal of the primary winding K of a transformer, the 
other terminal being ‘‘ earthed” at E. The — winding L 
of the transformer is connected to a voltmeter which is used to 
measure the potential of the wire F above earth potential. If 
this potential when measured is found to be equal to the full 
potential of the overhead line A this will indicate that one of 


tested has broken down; if the potential measured is zero or 
approximately so, this will indicate that one of the insulators D 
on that section has broken down. A potential approximately 
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intermediate between these two values will indicate that all the 
insulators are intact. A modification of this method is also 
given.—Janvary 13th, 1909. 


DYNAMOS AND MOTORS. 


17,852. August 25th, 1908,—IMPROVEMENTS RELATING TO CoN- 
TINUOUS-CURRENT Motors, Desiré Dupont and Harlé and 
Compagnie, of 26, Avenue de Suffren, Paris 

A variable-speed continuous-current motor forms the object of 

the present invention. The motor has a double-field winding and 

two resistances D and E, which are adjusted simultaneously. 

They are sub-divided in such a manner that when the value cf the 

resistance E is increased the value of resistance D is decreased, as 

shown in the curve below. The two resistances are adjusted by 
the same lever. There results from the arrangement that when 
the resistance D is wholly in circuit a “= little or no current 
passes in the auxiliary field winaing C. e motor is therefore 
solely excited by the field generated by the shunt winding. The 
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speed of the motor is then at its highest. The main resistance E 
is then out of cireuit, that is to say, at its lowest value. So long 
as the couple to be produced by the motor is constant the current 
which passes through the armature remains constant, and the 
speed is at its highest. If the couple is increasing the current 
which passes through the armature increases, and as the resistance 
E is not in circuit there is no loss in voltage in this resistance, and 
the speed remains constant apart from the slight variation in 
speed due to the reaction of the armature. If the double re- 
sistance—the diagram of which is shown—is then adjusted, and 
the resistance of the main resistance be increased, the resistance 
of the auxiliary resistance D is decreased. By lessening the re- 
sistance in the circuit of the auxiliary winding C more current 
will pass through this winding, and in place of being almost nil, as 
in the case previously discussed, it assumes a certain value. The 
magnetic field of the motor.therefore becomes immediately more 
powerful, and the speed of. the motor decreases in proportion. It 
is claimed possible with the present arrangement to lessen the 
speed of a shunt motor within far greater limits than is obtainable 
by means of a resistance placed in the armature; at the same 
time the possibility of varying the resistant couple within wide 
limits, say 1 to 5 or even 1 to 6, is preserved for each speed value 
without bringing the motor to rest. There are three illustrations 
and two claims.—Janwary 13th, 1909. 


7434. April 3rd, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELEcTRIC TRACTION AND LIKE SYSTEMS, The British Thormson- 
Houston Company, Limited, of 83, Cannon-street, E.C. ° 

In electrically driven cars intended for operation either on 
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alternating or direct current, the change from one to the other 
being made while the car is moving, it is customary to provide 
a system of selective switches arranged automatically to connect 








the insulators B B on that section of the line which is being 


the current-collectiag device to the proper circuits of the car for 
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either alternating or direct-current operation. It is found in 
practice that when the car enters an alternating-current section 
the first rush of current before the counter electro-motive force of 
the transformer has had time to build up may operaté the direct- 
current switch. The object of this invention is to prevent this 
trouble. Referring to the engraving :—Suppose the switches S 
and S! iu their open position, as illustrated. If the current- 
collecting device engages with a supply conductor furnishing 
alternating current, current will flow from the line, through the 
primary of the transformer E, the upper part of the coil F to the 
point A, and thence to ground through the contact B. The first 
rush of current which occurs before the counter electro-motive 
force of the transformer E has had time to build up, might be 
sufficient to close the direct-current switch S! were it not for the 
fact that the lower part of the coil F being short-circuited causes 
the coil F to act as a transformer having its secondary short- 
circuited, and, therefore, the magnetic flux passing through it to 
be practically zero. The switch S! will, therefore, not close on 
alternating current. The alternating-current switch will, how- 
ever, be closed by the energisation of its coil D from the secondary 
of the transformer E. The switch S in closing closes the contact 
H and shunts the actuating coil F of the switch S!. If the 
current-collecting device T engages a supply conductor furnishing 
direct current, current will flow through the primary of the trans- 
former E and the upper part of the coil F of the switch S! through 
the contact B to ground. The magnetisation produced by the 
oon part of the coil F will be sufficient to close the switch 8}, 
which in closing opens the contact B and forces the current to 
fiow through the whole of the coil F and the resistance K to 
ground. The switch S! is, therefore, held closed by current 
which passes through the whole of the coil F, which current is 
reduced to a safe value to avoid heating by the resistance.— 
January 13th, 1909. 


GAS PRODUCERS. 


January 14th, 1908.—IMPROVEMENTS IN AND APPLICABLE TO 
Gas PRODUCERS, by William Stewart, of Braemar, Adele-street, 
Motherwell, N.B, and John Stewart, of Ash Tree Villa, 
Codnor Park, Derbyshire. 

This invention is applicable to pressure and suction gas producers, 
and has for its object the application to and the combination with 
a gas producer of means for automatically and continuously, or, in- 
termittently feeding the fuel to the producer, and of means by which 
the fuel fed to the producer is spread and evenly distributed 
inside the producer. From the engraving it will be noticed that 
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all the working parts inside the generator are water cooled. Below 

the fixed frame, the feed-box hollow shaft is connected to a 

spreader, which consists of two or more hollow arms, the insides 

of which are in communication with the feed-box water space, 
whereby a circulation of water through the water spaces of the 
feed-box and spreader is insured. The feed-box inner case is 
extended upwards, and fitted with worm or other gearing by which 
it can be rotated by hand or power, and as it rotates the fuel falls 
from the hopper into the producer whenever the feed-box opening 
coincides with the openings in the fixed frame, and such fuel is 
equally distributed in the producer by means of the spreader.— 

Jan wary 13th, 1909. 

15,178 July 17th, 1908.—ImMPROVEMENTS IN AND RELATING TO 
Gas GENERATORS, by Edmond Hanappe, of 4, Rue des 
Teinturiers, Brussels, 

The feature of this invention is that the vaporiser is below the 
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grate, and within the ashpit. The vaporiser is in direct communi- 
cation through different openings A with the ashpit and through a 
bend with the outer atmosphere, so that air currents are produced 


of the gas engine. For the purpose of automatically and exactly 
controlling the quantity of steam admitted into the generator, the 
door of the ashpit is provided with a large air-hole, through 
which the grate may be poked at any time. The invention may be 
readily gathered from the engraving, and no further description is 
necessary. — January 13th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


4000. February 22nd, 1908.—IMPROVEMENTS IN AND RELATING TO 
Motor CARRIAGE Sprines, by George Frederick Mort and 





The New Engine (Motor) Company, Limited, both of Acton 
Vale Works, Acton, W. 

This invention relates to the carriage springs attached to the 
axles of motor cars for the purpose of reducing road vibration, 
and particularly to that type of spring having one extremi y 
rigidly attached to the frame of the car and the other extremity 
supported on the axle, and has for its object to relieve the spring 
of the destructive effect of impact and to retain the body of the 
car in its normal position upon the emergency of a fracture of a 
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leaf or leaves of the spring. In carrying out the invention, each 
of the four springs is provided with a radius rod placed directly 
below the springs, and pivoted at one extremity to the frame and 
at the other extremity to the axle in such a manner as to be 
directly beneath such spring and in such a position as to form an 
effective support to the leaf or leaves in case of fracture. The 
axle extremities of the springs are also mounted im sliding slippers 
or bearings in order to relieve the springs of the driving strain of 
the road wheels and the destructive effect of impact, both of which 
functions are performed by the radius-rods. The brackets for the 
sliding slippers are rigidly attached to the radius-rods, but these 
brackets are free to rotate on the axles.—/January 13th, 1909. 


SHIPS AND BOATS. 


23,092. October 30th, 1908.— IMPROVEMENTS RELATING TO 
FLoaTING Bopies OF REINFORCED CONCRETE, by John Owden 
O’Brien, of 6, Bank-street, Manchester.— Communicated by 
Societa Cemento Armato, EH. Retinato Gabellini, of 151, Corso 
Umberto, Rome. 

According to this invention water-tight compartments are pro- 
vided in the ship’s hull of such dimensions as to allow access 
of workmen in order to be able to finish the structure in every 
point esen. In the engraving, A are longitudinal and transverse 
walls made of reinforced concrete by any known method; B are 
bosses of reinforcement coinciding, if possible, for the two opposite 
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longitudinal walls so as to form transverse diaphragms C 
transmitting the stresses with advantage to the general resistance 
of the structure. The diaphragms may be preferably of triangular 
trellis work, and of such dimensions as to allow of the passage of 
one person through their width D. They are prepared previously 
and contain the iron struts of reinforcement covered with a 
sufficient layer of concrete, the iron parts protruding for the 
necessary connections to the metallic reinforcement struts of the 
walls, the diaphragms constituting the el ts of tr ission of 
the internal stresses of the structure. To each of the hollow 
compartments access is given by a smal] hatchway in the upper 
wall of closure.—January 13+, 1909. 














SELECTED AMERICAN PATENTS. 


From the United States Patent-office 0, fficial Gazette. 





909,506. SHEET Meta Puiiey, J- FE. Zimmermann, Willow 
Grove, Pa , assignor to American Pulley Company, a Corpora- 
tion of Pennsylvania.— Filed December 30th, 1903. 

The drawing is self-explanatory. The claim is for a pulley con- 
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structed of two halves of pressed sheet metal held together by 
annular male and female overlapping and interlocking parts. 
There are five c’aims. 


908,405. BAROMETRIC CONDENSER, A. H. Helander, Pittsburg, 
Pa., assignor to Mesta Machine Company, Pittsburg, Pa., a 
Corporation of Pennsylvania.—Filed May 2nd, 1908 

This invention is a barometric condenser having a suction pipe 

connected with the upper portion of its condensing chamber, a 

steam inlet pipe extending vertically upward through the bottom 

wall of the condenser and terminating within the chamber, means 
for discharging water into this chamber intermediate of the upper 


pipe, the suction pipe acting to create a counter current of steam 
upwardly through the discharged water, and having means at its 
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upper end for preventing the discharge of water thereinto. There 
are four claims. 
908,337. Gavcr-cLass Cock, R. M. Shad and G. N. Shad, Now 
Orleans, La.—Filed September 13th, 1907. 
The drawing explains the nature of this invention pretty clearly, 











Flap valves are used to cut the steam and water off if a glass 

breaks. There are twelve long claims. 

908,527. INTERNAL ComBUSTION EnaInE. CC. W. Weiss, Nev 
York, N Y., assignor of one-half to August Mietz, New York, 
N.Y.—Filed May 12th, 1908. 

This patent is for the combination with a cylinder having an 
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exhaust port, of an inductor or aspirator applied to the exhaust 
port and provided with an air inlet and an extension, whereby the 
escape of the exhaust gases induces a flow of air into the inductor 
or aspirator and the air is drawn into the cylinder or chamber 
through the exhaust port as the pressure therein falls. There are 
two claims, 








SERVICE STEAMER FOR RANGOON.—The second of three special 
service steamers constracted to the order of the Rangoon Pori 
Commissioners was launched recently from the yard of William 
Simons and Co., Limited, Renfrew. On leaving the ways the 
vessel was named Seagull by Miss Janie Brown, daughter of Mr. 
William Brown, M. Inst. C.E., chairman of the company. This 
vessel, and her sister ships, are each of 1000 tons deadweight 
carrying capacity, and are specially arranged for carrying stones 
and rubble across the Gulf of Martaban, in Rangoon, in connection 
with the formation of retaining walls, &c., at the latter port. 
The vessel is propelled by a set of triple-expansion surface- 
condensing engines supplied with steam from large multitubular 
steel boilers designed for burning inferior coal, and easily 
capable of supplying engines with h gh-pressure steam for a speed 
of ten knots. All the most modern auxiliaries are provided in the 
engine-room, including steam and hydraulic reversing gear, 
independent pumps, feed heaters, &c. A steam windlass is fitted 
forward and a steam capstan aft for mooring purposes. The hold 
for carrying the stones is divided into compartments, and the 
discharge doors are controlled by steam appliances designed so 
that each compartment may be emptied independently of the 
others, or that all compartments may be discharged at the same 
time. The construction of the vessel, which is classed at Lloyd’s, 
has been carried out under the direction of Messrs. P. W. and 
C. 8. Meik, MM. Inst. C.E., London, assisted by Mr. Robert 
























through the vaporiser, the air currents depending on the suctions 





end of the steam pipe and of the point of connection of the suction 











Anderson, resident inspector, 
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MODERN METHODS OF BRIDGE 
CONSTRUCTION. 


Mvucu has been written on the design of bridges and 
other forms of structural steel work, but very little on the 
actual work of construction in the bridge shop or yard. 
Why there should be this inequality between the litera- 
ture devoted to the theoretical consideration of bridge 
design and that dealing with the practical or construc- 
tional side it is difficult to say, but the proverbial silence 
of the man of action may have something to do with it. 

That the present time constitutes an epoch in the 
history of bridge construction is evidenced by the fact 
that so many firms have recently remodelled or are now 
remodelling their works, although the improved methods 
brought into prominence in this way have been in use to 
a greater or less extent for a good many years. 

The effect of the change in the material of construction 
itself from wrought iron to mild steel, and in the method 
of production of the latter from the Bessemer to one or 
other of the open hearth processes, is pretty well confined 
to the advantage gained by increased strength and uni- 
formity. There is not much difference between the 
physical properties of wrought iron and the low carbon 
steel used for constructional purposes, and the name of 
weld steel has been proposed on account of its quality 
in this respect. The tendency to avoid smiths’ work of 
all descriptions is the result of experience, showing that 
a weld, for instance, is not consistently reliable whether 
in wrought iron or steel, rather than any increased 
difficulty of working with the latter material. The advance 
in steel manufacture, however, has had one very marked 
eflect upon the methods of construction, inasmuch as the 
perfection attained in the making of tool steel, known as 
high-speed steel, together with the improvement in 
machinery, has made the operation of drilling so much 
less costly and more expeditious than it used to be, that 
it has almost entirely superseded the older methods of 
punching and reamering. 

The construction of a bridge calls for the assistance of 
a good many trades, from the steel maker and the 
manufacturer of the various rolled sections to the bridge 
builder, in whose works again many different trades are 
represented. It is seldom in this country that the several 
roles of steel maker, manufacturer, and bridge builder are 
combined under one firm, but there are exceptions, as, 
for instance, Dorman, Long and Co., who besides being 
owners of extensive steel furnaces and rolling mills, have 
also girder shops for turning out constructional work. As 
a géneral principle, such a firm naturally tenders for a 
different class of work from that sought by the bridge 
builder pure and simp'e. 

To the former profitable work is that in which there is 
a large weight of material compared with the amount of 
work to be done upon it, since such an order is advan- 
tageous from the point of view of keeping the rolling 
mills busy. On the other hand, it would not pay a bridge 
builder to order a Jot of joists and just rivet a few con- 
nections to them. The class of work he will prefer to 
tender for is that in which the amount of labour will 
add sufficiently to the price of the raw material to justify 
the carriage of the latter to and from the works. 

No sharp line of demarcation can be drawn dividing 
into two distinct classes the work which is usually carried 
out, on the one hand, by a firm which limits its production 
to constructional work, and on the other hand by a firm 
whose properties comprise steel furnaces, rolling mills, 
and girder shops. The bridge builder does undertake 
work of a simple character, just as Dorman, Long and Co. 
do carry out orders for complicated constructional work, 
and the necessity of making any distinction is rather on 
account of the different methods adopted in pursuit of 
efficiency and economy than because of the difference in 
the class of work carried out. 

The methods of dealing with large quantities of repeti- 
tion work, as contrasted with special work of a more com- 
plicated character, can best be described by briefly refer- 
ring to the plant used for these purposes in a few first- 
class works. Dorman, Long and Co.’s Britannia Works, 
Middlesbrough, comprise four bays of girder shops, each 
about 70ft. wide, all of which are well equipped with crane 
power for the handling of material. In general principle this 
takes place from one end of the shops, where the plates and 
sections are delivered, to the other end, where the finished 
work is loaded up ready for transport. It will be readily 
understood that the cost of maintaining shops of this 
magnitude, irrespective of the amount of work passing 
through them, is very high, and in order that the propor- 
tion of such charges borne by each job shall be reduced 
to the absolute minimum, it is essential that the work 
shall be got through the shops as quickly as possible, 
ready for more to take its place. Therefore, although the 
operation of drilling the rivet holes in a girder may take 

no longer than the combined operations of punching and 
reamering, if the plates of one job are being punched 
while the plates of another job are being reamered, the 
two jobs can be got through this part of the shop in the 
time that one would have taken if solid drilling had been 
adopted. 

Upon this policy this firm finds it more efficient to 
punch and reamer when free to do so, drilling from the 
solid when required by specification. Also all joists are 
drilled, as the taper flanges prejudice the operation of 
punching and the flanges are liable to get bent. When 
the riveting is regular the holes are punched in the 
multiple punching machine. In punching the plates and 
angles for a common type of trough flooring six punches 
are in operation. One plate and the two angles to be 
riveted to it are passed through the machine at the same 
time, so that it is absolutely certain the holes in the 
angles will agree exactly with those in the plate. To 
punch these holes four punches are operated at one time, 
while two others from time to time are brought into use 
to punch intermediate holes in the plate for the attach- 
ment of stiffening diaphragms, In front of the punching 
machine is the mechanism for controlling the pitch. 





The ends of the plate and angles are clamped to a 
carriage, which can be moved along a track parallel to 
which is a screw bearing a number of clutches. These 
are adjusted to agree with the pitch of the holes to be 
punched. After each operation of the punch the carriage 
is moved forward to engage with the next clutch, while 
at intervals the regular spacing is broken by an inter- 
mediate clutch, at which the two punches in the centre 
of the frame are operated. 

Behind. the punch are rollers, which support the 
work, and lateral motion is prevented by adjustable 
vertical rollers which bear against the edges of the plate, 
while the vertical legs of the angles run in grooved 
rollers. In this way the accuracy of the holes, both as 
regards pitch and alignment, is made certain. The man 
in charge of the machine has two youths to help him, 
one to operate the punch and the other to move the 
carriage. Watching the machine at work one would 
estimate that from fifteen to twenty sets of four holes are 
punched each minute, but, of course, a good deal of time 
is spent in adjusting the pitch and setting the work. Zig- 
zag holes in fiats to be riveted to joists are marked out 
and punched in a single punching machine and the cor- 
responding holes in the joists are drilled in the drilling 
benches. Many engineers’ specifications now require that 
the plates and angles composing the flange or boom of a 
girder shall be assembled and the rivet holes drilled out 
from the solid, with the plates in position for riveting up, 
and even when not required to do so most firms adopt 
this method, in preference to punching and reamering. 
The latter would seem to be particularly adapted to such 
work as has been described when only two members have 
to be riveted together, and when the holes can all be 
punched at the same time. When there are several 
— to be riveted together each would have to be put 
hrough the machine separately, and the accuracy of the 
holes would be dependent upon there being no play in 
the mechanism determining the pitch. On the other 
hand, the advantages of solid drilling increase when 
there is a large number of plates. The accuracy of the 
work is absolute, and more time is saved in marking out, 
since the position of the holes-have only to be set out 
on the top plate. Moreover, the time taken to drill a hole 
is made up of two parts, viz., the time taken to adjust 
the drill to the work and the time actually taken to pierce 
the material. The first portion of time remains the same, 
whatever the number of plates, while the second increases 
pro rata with the thickness to be drilled through, so that 
the greater this thickness is, the less by comparison 
becomes the time lost in adjusting the drill. There is a 
further gain in that the longer the drill is at work before 
requiring to be set to a fresh hole the more machines can 
one man control. 

Similar in principle to the multiple punching machine 
is the multiple drill. This machine is more particularly 
suitable for abreast riveting, and in America, where this 
style of spacing rivets is common, multiple drills are still 
in use. In this country zigzag riveting is more usually 
adopted, and for this work the multiple drill is not so 
suitable. Moreover, the machine possesses this great 
disadvantage—drills are liable to break, and when this 
happens the machine has either to be stopped while a 
fresh drill is fitted, which means considerable delay, as 
the part left in the hole is often difficult to get out, or 
such holes: have to be left and drilled afterwards 
individually, which does not make for efficiency. For these 
reasons multiple drills have practically dropped out of use 
in this country in favour of radial drills. Since different 
makes of this machine are continually being illustrated 
and described in the engineering papers, there is no need 
to duplicate such description here, and one may pass on 
to the work done by these machines. For bridge work 
they are arranged in lines, the work being assembled on 
either side, the two sides or benches being in general 
worked upon alternately. Thus, for instance, at the 
Cleveland Bridge and Engineering Company’s works, 
Darlington, the drilling benches are served by twelve 
radial drills spaced about 7ft. 6in. apart, and the number 
is to be increased. Rails run on either side of these, so 
that the work can quickly be brought into position for 
drilling. Small work is mounted on ball-bearing bogies, 
and this gives an additional means of adjusting the tool 
and the work over and above the movements of the arm 
carrying the drill. Work can also be brought to the 
driliing benches by the overhead crane. The usual speed 
at which these drills are run is 300 revolutions per 
minute, with a feed of a hundredth part of an inch per 
revolution. The drills are electrically driven, and the 
speed can be varied by inserting resistances. A constant 
stream of water is directed on to the work from a pipe 
attached to the drill arm. One man keeps two drills 
going, and as with, say, three thicknesses of }in. plate 
the tool is through in half a minute, he has his work cut 
out. The work is assembled and bolted together by 
means of a few small tack holes drilled here and there. 

Plate girders of quite decent size are completely put 
together, with the exception of the stiffeners, in this 
way ready for the drilling benches, the necessary 
camber being given by setting the bottom flange on 
blocks of varying height. 

The provision of adequate support under the work 
while drilling is an important point, as under the 
pressure of the drill the lowest plate springs if free to 
do so, and there is then a tendency for the drill to 
bite into the plate and jamb and break. 

The Cleveland Bridge Company makes its own drills. 
To solve the difficulty of accurately determining by the 
colour the exact temperature for tempering, the experi- 
ment is being tried of cooling the heated drills in 
molten barium chloride, the melting point of which 
coincides with the temperature at which these high- 
speed tools should be tempered. 

Work covering a large area which cannot conveni- 
ently be brought to the drilling benches is drilled by 
small portable electric drilling machines, the motion 
being transmitted from the motor to the drill through 
a long thin shaft and bevel gearing. 





At the Dalmarnock Ironworks of Sir William Arrol 
and Company the drilling benches are fitted with a 
sufficient number of high-speed drills to completely 
drill all the parallel holes in a piece of a girder boom 
over 200ft. in length without moving the work after 
once it has been set in position. 

The expedition of these drilling machines can be 
gauged by the following figures kindly supplied by Sir 
William Arrol and Co.:—The work on the bench is a 
piece of the flange of a 330ft. span girder, measuring 
96ft. by 5ft. 8in., weighing about 45 tons, and with some 
2700 holes to be drilled through varying thicknesses up 
to a maximum of 5%in. There are eighteen machines 
running at from 200 to 240 revolutions per minute, with 
a feed of lin. per 100 revolutions. The machines are 
worked by eight men. Allowing for loss of time in wait- 
ing for work to be set up, each machine, under favourable 
conditions, is capable of drilling through about 20 lineal 
feet per working day of 9} hours. This figure represents 
the average of a week’s work, while over shorter periods 
much better results are obtained. 

It is found that under these conditions the drillers can 
empty one side of the bench almost as fast as the platers 
can fill the other, so that further efficiency as regards 
drilling can only be useful if accompanied by increased 
expedition in preparing and marking out the plates and 
assembling the work on the benches. 

The advantages of being able to drill work assembled 
on this large scale are enormous. All the joints and 
other parts are closely fitted and the covers placed in 
position before any holes are drilled, and since the work 
is rigidly held while the drilling is being carried out, the 
perfect fitting of all the parts when taken to the site 
becomes an absolute certainty, and the temporary erec- 
tion of the work in the yard, which was always considered 
essential in the days of punching and reamering, is no 
longer necessary. As the templets have only to be applied 
to the top plate, error in marking out is reduced toa 
minimum. When the riveting is straightforward, it is 
not unusual to dispense with templets altogether and set 
out the position of the holes on the plate itself. To 
facilitate this, one of the templet shops at the Cleveland 
Bridge and Engineering Company’s works has large 
doors at one end and a light crane running down the shop, 
by means of which plates can be brought on to the floor 
ready for marking out. 

It has been already remarked that the platers can 
hardly fill one side of the drilling benches in the time 
taken completely to drill the work on the other side, and 
this in spite of improved planing machines and methods 
of cutting the ends of plates and other sectional material. 
In a modern planing machine electrically driven the 
motor which drives the screw propelling the tool is 
automatically reversed when the cut is finished, the tool 
turns over ready to cut in the reverse direction, and in 
some cases the feed is also automatic. One man can thus 
attend to two or three machines. 

The length of planers has not yet reached the usual 
limiting length of plates, but by means of stops the work 
can easily and accurately be moved along the bed, and 
with a machine 25ft. long the longest plates in general 
use can be planed in two operations. 

Various forms of shearing machines are in general use. 
Short shears are used for trimming gussets and cutting 
the ends of plates; others are capable of dealing with 
plates of considerable width up to about 5ft. Angle 
shears will cut ends of angles either square or oblique in 
either direction, while a machine is now in use for shear- 
ing through joist and channel sections. In this machine 
the cutter first punches into the web of the joist or 
channel, which is supported on a suitable die, and then 
shears through one flange. The joist or channel is then 
turned over, and a second stroke of the cutter shears 
through the other flange. The specifications of many 
engineers require that the ends of all plates and angles, 
&e., shall be planed. The previous use of the cold saw 
thus becomes an unnecessary refinement, and much time 
is saved by employing the shearing machines. For 
many purposes, too, sections are sheared without any 
subsequent planing. 

As an instance of the possibilities of shearing may be 
quoted, the splitting of wide flats into two on an occasion 
when narrow flats were required, and only those of greater 
width were immediately available. 

Just as in the matter of perforating the plates, punching 
has generally given place to drilling, so in filling the 
holes hand riveting has been succeeded by machine 
riveters actuated by steam, hydraulic, or pneumatic 
pressure. For modern bridge work the competition is 
between hydraulic and pneumatic riveters. It is difficult 
to bring the work to the machine, so portable riveters are 
generally employed, which puts the steam riveter out of 
court. 

Two forms of hydraulic riveter are commonly used for 
girder work. The hinged type, by reason of the length 
between the dies and the hinge, is suitable for riveting a 
wide flange, and the pressure cylinder being right away 
from the dies the machine can be got into fairly awkward 
places. The bear type, very similar in appearance to 
micrometer callipers, is suitable for riveting the angles 
to the web, as the deep gap will clear a wide flange. 
This type is also used for flange riveting, and is some- 
times preferred on account of its simplicity and compact- 
ness. The hinge is another part to get out of order, and 
the hinged type of machine seems more often to require 
repair generally than the simpler bear type. 

The closing pressure adopted varies somewhat, and for 
ordinary sized rivets is of the order 25 tons. The disad- 
vantages of hydraulic riveting are the liability of the water 
to freeze, and troubles arising from leakage; but for 
general work this method is most used, and by reason of 
the steady, powerful pressure exerted would appear to be 
best suited to the production of perfect results. The 
pneumatic riveters used are of various forms. The 
simplest is the percussion hand riveter, the use of which 
necessitates some method of holding up as in hand 
riveting. This machine is largely used for field work in 
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situations where any form of frame is out of the ques- 
tion. The same tool can: be fitted into a frame, thus 
forming a complete riveter, and the other types are the 
toggle-jointed and the direct pressure. The air pressure 
being something like 100]b. per square inch compared 
with the 1000 lb. or 1500 lb. per square inch water 
pressure employed in hydraulic riveting, the cylinder of 
the air machine has to be very much larger, or a device 
such as the toggle joint used to multiply the pressure 
exerted on the piston. For small rivets it is generally 
admitted that these machines can produce as good work 
as the hydraulic riveters. The pressure to be transmitted 
being considerably less, makes it possible to use cheaper 
and more flexible pipes, but flexible hose can be obtained 
perfectly capable of standing the hydraulic pressures 
employed, and if leakage occurs it is at once apparent 
from the discomfort it causes and is speedily rectified. 
At the Cleveland Bridge works only hydraulic riveters 
are used. The portable riveters are slung up so as 
to be easily mancuvred over the work, and can be 
raised or lowered by means of a differential pulley. 
The rivet furnace is close to the work, and one machine is 
served by a youth and two boys, the latter taking the 
rivets from the furnace and putting them in the holes 
respectively, while the youth works the machine. Such 
a gang will close about 800 rivets aday. Better results 
are obtained, but are exceptional. 

The pressure is accumulated on the premises, the 
engines being started by an electrical contrivance when 
the accumulator indicator falls below a certain point. 
The working pressure adopted is 1000 lb. per square inch. 

At Sir William Arrol’s works both hydraulic and pneu- 
matic percussive riveters are used. The former are pre- 
ferred for general work, but the latter are used in difficult 
situations when it is impracticable to get the hydraulic 
machine to the work. The results obtained compare 
quite favourably with the best hydraulic work, but in 
operation the pneumatic riveter is found to be more 
expensive, and when there are many plates to be riveted 
together, lacking in efficiency. In Dorman, Long and 
Co.’s girder shops pneumatic riveters of the direct 
pressure type are used, and the capabilities of compressed 
air riveters may be instanced by referring to the work 
done in Armstrong’s works at Newcastle. Rivets of all 
sizes up to ldin. diameter are closed with pneumatic 
hammers, while some lin. rivets are being closed cold in 
accordance with the specification of the Admiralty. 

The question of hydraulic and pneumatic riveting some- 
times needs to be considered in conjunction with other 
machines served by hydraulic power or compressed air. 

The Dalmarnock works, which are equipped with both 
systems, has the advantage of the use of hydraulic 
presses for kneeing and joggling, and for pressing buckled 
and trough plates, while such tools as the pneumatic 
chipper and drill are also available, the former being con- 
sidered indispensable. The Cleveland Bridge Works, not 
being equipped with air compressors, finds a ready sub- 
stitute for the pneumatic drill in small portable electric 
drills, but misses the pneumatic chipper, particularly in 
the awkward operation of trimming the ends of angle 
stiffeners flush with gussets and flanges. This tool is also 
useful for flushing countersunk rivets and finishing off 
curved webs. 

The cranking of angle and tee stiffeners is done very 
expeditiously in horizontal presses. and is most inter- 
esting to watch. The two angles of 45 deg. or there- 
abouts, which together form the crank, are made by one 
operation of the press, and no cutting and welding is 
required. Suitable die blocks are fitted into the press, 
and in the stationary block is a groove to receive the 
stalk of the tee or the blades of two angles, these being 
bent together when used in pairs. The smith has two 
men working with him, who bring the work from the fire 
and keep it in position, holding flat plates against the 
back of the angles or tee to prevent the noses of the 
approaching ram from damaging the surface. The crank 
is made in exactly the right position by keeping a notch 
made for that purpose on the work opposite a mark on 
the fixed die block. Very little hammering is required to 
make a first-class job, but a machine is made by Henry 
Berry and Co., of Leeds, combining a _ horizontal 
hydraulic press with a vertical steam hammer especially 
for bending tee and angle sections. In using this 
machine to make a square bend, the bend is made by the 
hydraulic ram, and the edges of the notch previously cut 
in the stalk of the tee or angle are welded under the 
steam hammer, the work being thus readily completed in 
one heating. The horizontal press at the Cleveland 
Bridge works exerts a pressure of thirty tons. Out- 
side the shops is a large vertical press capable of turning 
out long lengths of trough sections of any of the usual 
forms. In line with it is the furnace in which the plate 
to be bent is heated, and at the other end is an electric 
winch to draw the plate from the floor of the furnace, which 
is arranged with fires down each side of it, into the press. 
The rams of the press operate upwards and exert a total 
pressure of 1000 tons. 

Workshop practices do not so readily influence details 
of design in this country as in America, because engi- 
neers here prefer to prepare their own plans, and rarely 
invite contractors to submit designs. The designers are 
therefore out of touch with modern workshop methods, 
and most often do not inspect their own work, this duty 
being done by an inspector devoting his whole time to such 
business. Sometimes contractors submit alternative 
details easier to construct, which may or may not be 
accepted by the engineer in the particular case or as a 
general principle, but more generally the contractor 
works to the plans provided, overcoming difficulties rather 
than attempting to substitute for them easier methods 
of construction. 

Thus, for instance, one sees in American designs the 
practice of avoiding, when possible, dead lengths by con- 
cealing the ends of members and not making any attempt 
to fit them to adjoining members when sufficient rivets 
are provided to render accurate fitting unnecessary from 
the point of view of strength. This allows the use of the 





shearing machine or hot saw instead of the cold saw and | 


saves fitting. Smiths’ work is avoided almost entirely. 
The cranked stiffeners which are such a feature of British 
designs, and, indeed, a necessary one by reason of the 
small angles used in conjunction with wide flange plates, 


are avoided in America by the use of larger angles | 
| A very thorough method, although costly, adopted by 


and narrow plates. The stiffeners are simply made 
to butt against the flanges, and are either joggled 
over the angles or packed off the web between 
the angles. Here, again, no attempt is made to 
fit accurately the stiffener into the root of the angle, the 
corner of the former being roughly trimmed off to clear. 
Tee bars are avoided, two angles back to back being sub- 
stituted. The angles are easier to handle and stack, and 
the slight taper on the stalk and table of the tee makes 
connections awkward. Referring again to the practice of 
using small angles in this country, there seems to be a 
prejudice against a larger angle and double riveting, and 
the small angle is retained even at the expense of putting 
large rivets closely pitched and thickening the web plate 
far beyond what is required for the shear in the web, in 
order to limit the intensity of bearing pressure between 
the rivet and the plate. 

The larger angle admits of rivets of a uniform diameter 
throughout, but these must not be kept too small when 
there is a number of flange plates, as fin. diameter rivets, 
for instance, may not be capable of drawing a number of 
plies tightly together. 

Larger rolled steel joists are now available, the heaviest 
British standard section being 24in. deep, 7}in. in width 
of flange, and weighing 100 Ib. per foot length; while in 
the Grey Mill, installed at the Differdingen Steelworks, in 
the Grand Duchy of Luxembourg, broad flange beams 
are rolled up to 30in. in depth and 12in. in width of 
flange. 

As regards the question of relative cost of rolled joists 
and built-up girders, the recent contract prices of these 
classes of work, in a case where the quantity of each ran 
into several hundred tons, may be quoted. The joists, 
which were generally 16in. deep, were priced at £10 per 
ton erected complete, with or without flats riveted to 
them. The plate girders, which were generally from 30ft. 
to 50ft. long, were priced £12 per ton including erection. 
For railway work the sizes from 12in. to 16in. in depth are 
largely used for floors as cross girders, and the smaller 





As regards the testing of steel there are different 
methods adopted. Quite often no provision is made 


| for the ordering of extra material for testing purposes, 


Test pieces may be cut from the crop ends, or if taken 


| from the lengths ordered for the work, the latter are 


replaced from stock or in a subsequent order to the mills, 


some railway engineers is to order an extra length of each 
section equal in aners to the longest used. Test piece; 
may then be cut from any bar, which can be replaced 
from the extra length ordered, while a credit is ives 
for the material left over. The same result is obtainable 
if the shortest length of any section is ordered of a length 
equal to the longest of that section. Test pieces may still 
be cut from any length, the remainder of which is used 
for the shortest plate or angle, as the case may be, while 
the piece which has been cut is replaced by the length 
specially ordered. This method would save the amount of 
material left over. Testing in this way works out all 
right in a small contract, where all the material may be 
ordered at once; but on a large job, where plates and bars 
of the same section may have to be rolled from different 
casts, it becomes complicated and unworkable. 

We are indebted to Mr. A. M. Mosscrop, director and 
general manager of Messrs. Dorman, Long and Co., 
Limited, and to Mr. C. F. Dixon, managing director of 
the Cleveland Bridge and Engineering Company, Limited, 
for permission to visit the works under their respective 
control. Also to Sir William Arrol and Co. for informa. 
tion with regard to high-speed drilling, &c.; to Messrs. 
Henry Berry and Co., Limited, for particulars of hydraulic 
machinery; to Messrs. William Asquith, Limited, for 
particulars of high-speed drills; and to the Globe Pneu 
matic Engineering Company, Limited, for information 
respecting pneumatic riveting. 








THE DETROIT RIVER TUNNEL. 


One of the most interesting feats of engineering 
now being carried out is the construction of a tunnel 
under the Detroit River from Detroit in the State of 
Michigan, to Windsor, in the province of Ontario, Canada. 

There are five railway companies interested in the traffic 
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Fig. 1—DETROIT AND WINDSOR, SHOWING TUNNEL AND CONNECTIONS 


sizes as rail bearers. The extra cost of from £1 to £2 
per ton for the largest sections makes them little less 
expensive than built-up girders, which can be made of 
more convenient section. The web of the 24in. joist is 
nearly jin. thick, and is only working up to its full 
strength on a 10ft. span. For the spans, say about 25ft., 
for which this section would be commonly used, a plate | 
girder can be designed of the same strength and the same 
weight, so that as regards weight and cost there is not 
much to choose. The plate girder has the advantage of 
a wider flange giving greater lateral stiffness, and con- | 
nections resting on the lower flange have a level bearing | 
instead of the awkward taper of the rolled joists. More- | 
over, if there is any suspicion attaching 1o these maxi- | 
mum products of the rolling mill, the plate girder has 
another point in its favour. 

Apart from any disadvantage arising from the small 
amount of direct pressure exerted on the fiange of an | 
ordinary joist during rolling, internal flaws are not an 
impossibility, and occurring in a joist standing alone | 
would be more likely to lead to disaster than a similar | 
fault in one member of a built-up girder. It might be | 
thought that the broad flange beams rolled in the special | 
Grey mill would be free from the disadvantages and | 
shortcomings of the large British standard joists, but | 
they are not greatly used in this country. 

In certain instances large quantities have been used for | 
such purposes as coal drops, for the decking and support | 
of which they are well suited, and the reasons why they | 
are not more often employed are probably negative ones, | 
namely, commercial considerations of give-and-take and | 
the high reputation enjoyed by British products. Until 
quite recently the only Grey mill rolling was that installed 
at Differdingen, 


at this point—the Michigan Central, the Wabash, the Grand 
Trunk, the Pere Marquette, and the Canadian Pacific. 
The river runs between the two couatries, and divides the 
continuity of railway communication, as shown in Fig. 1, 
and the service over the intervening distance of about 
half a mile is maintained by means of ten large ferry- 
boats owned by the various railway companies. These 
are of such of a size that there is room on the deck for a 
complete passenger train or half a freight train, and they 


| are conveyed from the loading dock on one side to that 


on the other in fifteen minutes, but the breaking up of 
the trains into three or four sections, loading at the ferry, 
unloading and rejoining up, occupies from thirty to forty 
minutes at least for a passenger train. Freight trains, 


| having to be taken in two portions, are often delayed 
| for five hours, and express goods trains, with perishable 
| traftic, three hours. 


With the growth of passenger traffic, and more particu- 
larly of the freight tratlic, between Chicago and the West 
on one side, and Canada and the Eastern States of 
America- vid the Michigan Central, and Buffalo—on the 
other, the tedious delays at and near Detroit jeopardised 
the interests of the railway companies, and especially 
those of the Michigan Central. A b.idge had often been 
proposed, but its possible interference with the river 
traffic between the Great Lakes, which equals in 
tonnage that which passes through the Suez Canal, 
stopped such a scheme, while in ad tition the railway com- 
panies were unable to agreee as to its position. . 

Eventually the Michigan Central attacked the question 
in earnest and determined to construct a subaqueous 
tunnel ; a subsidiary company—the Detroit River Tunnel 
Company—was formed, and an advisory board of engi- 
neers appointed. The latter consists of Mr. W. J, 
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Central Railroad, and responsible for the work on 
that company’s New York Electric Zone; Mr. Howard 
chief engineer to the Boston Transit Com- 
d who constructed the subways in that city 


| 
until recently a vice-president of the New | Canada in the distance is a dredger excavating the trench, | cut are on a 2 per cent. gradient. 
| 


Section showing Exterior 


concrete Complete 


Fuller details of the 
Then comes the pile driver, and behind are seen tke steel | approach tunnels are given in Fig. 6. The centre wall 
tubes being sunk into position. The rear is taken up by | between the tunnels is 4ft. wide at its narrowest point, 
barges fitted with concrete mixers, the concrete being | and was first built in a drift. The roof arches are 2ft. 
passed by tremies or tubes down to the bed of the! thick, with an inside radius of 8ft. 3in. and a headway of 18ft. 
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Fig. 2-SCHEME ADOPTED FOR CARRYING OUT THE WORK 


and the tunnel under the East River; and Mr. W. 8. | trench. The steel tubes are joined together, and as the | above the rail level. The clearance is 16ft. 6in. wide, but 
Kinnear, late chief engineer, and now assistant general | laying of each section is completed, the water is pumped | at the lower part, where the side benches are for carrying 


manager of the Michigan Central Railway. 


entlen : 
a engineer Mr. B. Douglas. 


The latter | out, the interior lined with concrete, and the track is | the vitrified conduits for the electric cables, the opening 
ian is in charge of the work, having as his resi- | then Jaid. This, in brief, is what Mr. Wilgus’ scheme is. | is 11ft.6in. The side benches have vertical walls, and are 


Coming now to details. The works are 2} miles in | 
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Fig. 3—PERSPECTIVE SECTION OF THE TUNNEL 


Several schemes were proposed, but the plan adopted 
It may be expressed 
briefly as the -construction of a deep trench, with piles 
Upon these are arranged two steel 


was suggested by Mr. Wilgus. 


driven into its base. 
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Fig. 4—THE DETROIT SHAFT 


length, and consist of open-cut at the ends, a pair of | 5ft. 3in. high above the rail level. The telephone, tele- 
easterly and a pair of westerly approach tunnels, and the | graph, and signal cab’es are in the centre wall, and the 
subaqueous tunnels. The westerly open-cut—that on | power cables in each outer wall. The side walls are 
the Detroit side—is 1540ft. long, and is for double track. | battered on the outside to a thickness of 2ft. 9in., and in 


_ Subagueous Tunnel 2625. 
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Fig. 5—PROFILES AND PLAN OF THE TUNNEL 


tubes, parallel with each other, and around and inside the _ It has concrete retaining walls of a maximum depth of | places to a thickness of 5ft. Ladders to give access from 
tubes concrete is placed. Figs. 2 and 8 show the progress | 80ft., with battered faces and off-set backs, increasing to | the track on to the top of the side benches are provided 


of the work in imagination. The construction is being | a maximum thickness of 12ft. at the base. The westerly | on each side of each tunnel. 
carried out from the Detroit side, and looking towards | approach tunnels are 2135ft. long. They and the open- 


These are 50ft. apart, and 


‘are “ staggered,” so that there is a ladder on one side or 
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the other every 25ft. There is a cross passage 2ft. 6in. | 
wide between the tunnels every 200ft., and the splicing | the river, from which it will be seen that in the centre the top 


chambers are 400ft. apart. On the outer side of each | is 41ft. 9in. below the surface of the river. Near the centre | 


tunnel at 12ft. above rail level there is a lin. gas pipe | of the level portion a sump is provided. This is 4ft. by 
carrying the wires for electrically lighting the tunnels, | 12ft., and has four 5ft. transverse tunnels, each about 
and every 40ft. along the tunnel is a hand-hole for access | 41ft. long, under the tunnels, and communicating by 


In Fig.5 we give a profile and a plan of the tunnels under | 


to these wires. 


to hold the wooden sleepers for carrying the rails. The 
rails weigh 100 lb. per yard, and the sleepers are Sft. 4in. 
long., llin. wide, and spaced 2ft. apart. Every fifth 
sleeper is 18in. longer on the outer side, so as to carry the 








Fig. 6—WESTERLY APPROACH TUNNEL 


third rail support, which is of the Wilgus type, as used 
on the Electrical Zone of the New York Central, and as 
illustrated in Toe Encineer for February 15th, 1907, 
page 160. 

The open-cut and the westerly approach tunnels are 
practically straight, except for the last 500ft. of the latter, 
which have a curvature of 2 deg. to the south up to the 
beginning of the subaqueous tunnels. 

At the east end of the westerly approach tunnels is 
the Detroit shaft, which we illustrate in Fig. 4. It has 
two vertical oval openings of 13ft. 6in. by 16ft. 6in., 


f . 


The floor is flat and of concrete, with a | 
drain along the centre of the track. The floor is recessed | 


SD ties Bibs Pie 


at the Windsor end and 1090ft. at the Detroit end. 

The method of constructing the tunnel is, as will have 
been foreseen, very interesting. The trench that is cut 
is about 48ft. wide at the bottom and the side slopes 
about 1 in 2, and it is through stiff blue clay. An ordi. 
nary dredger was found unsuitable for the work when 
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Fig. 8—PAIR OF TUBES READY FOR SINKING 


means of a vertical shaft, with pump chambers 64ft. in 
diameter and 19ft. long at the height of the centre line 
of the tunnel. 

Details of the subaqueous tunnels are given in Fig. 7. 
They are 18ft. high above rail level, and have an inside 
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Fig. 7—CROSS SECTION OF THE TUNNELS 


74ft. Jin. deep over all, and 56ft. Yin. deep to rail level, 
and the shaft has a total width at the widest part of 
58ft. 83in. Between the two openings, which are 9ft. Siin. 
apart, is a stair well, and on the outer sides are the cable 
conduits. Under each track there is a sump, with a 
pump chamber between and mo>tor chamber above. The 
two sumps have a total capacity of 21,000 gallons. 

The subaqueous tunnels are 2625ft. in length, and are 


radius of 10ft. They are 26ft. 4in. apart, centre to centre. 
The side benches are the same as in the approach tunnels, 
as also are the details of the hand-holes, ladders, kc. But 
there are no cross passages, and a hand rail has been 
provided on each side, 4ft. above the top of the side 
benches. 

At the west end of the easterly approach tunnels there 
is the Windsor shaft, which is of the same construction 


the bucket was making a heavy cut, so it is now being 
done by a dredge having a 60ft. steel boom and a 3-yard 
clamshell bucket. A pile driver follows the dredger, and 
then on the piles is laid a steel and concrete grillage. 
Upon this grillage are placed the shells of the twin 
tunnels. One of these shells, during construction, is 
seen in Fig. 9. They are made of riveted steel tubes, 
23ft. 4in. inside diameter, 26ft. 4in. centre to centre, 262ft. 
long, and made of jin. plate, with caulked lapped joints, 
having double rows of jin. rivets. At intervals of 12ft. 
there are, as seen, diaphragms 55ft. 8in. long, 31ft. deep, 
also made cf jin. plates and reinforced with pairs of 34in. 
by 34in. flange angles on the outer edges. The plate 
conforms with the cross section of the concrete jacket to 
be subsequently applied, and the lower edge is made 
horizoutal so as to lie on the grillage just described. The 
shells have been built at St. Clair, 24 miles north of 
Detroit, and conveyed to the tunnel site by water. 
Before launching, the ends of each tube are plugged by a 
bulkhead having a transverse wall of seven courses of 
10in. by 12in. timber, planed and caulked, and the vertical 
and inclined outer edges of the diaphragm are sheathed 
with horizontal planks which eventually become the wall 
of the concrete form. The tubes then weigh about 600 
tons, and they are launched sideways, as illustrated by 
Fig. 10, and as is customary on the Great Lakes, and 
conveyed to their position in the river. 

Fig. 8 shows a pair of tubes in position for lowering. 
They are held at anchor by four 25-ton blocks of concrete. 
Four cylindrical steel tanks are provided on the top, and 
when the tubes are in line, inlet valves in the bottom 
and outlet valves in the top are opened, causing the tubes 
to sink until the air cylinders commence to be sub- 
merged. The latter are gradually emptied, and the tubes 
settle in position. In this the alignment is aided by the 
steel columns placed at each end, which are of sufii- 
cient length to have some portion always above water. 
Divers are employed to see that the diaphragms rest 
firmly upon the grillage, and, where necessary, they insert 
timber wedges to secure the proper bearings. 

The forward end of each tube hag a sleeve, 17in. long, 
which fits over the end of the tube previously sunk, and 



































Fig. 9—CONSTRUCTION OF THE TUBES 


practically straight. The gradient of 2 per cent. which 
prevails on the Detroit side of the river is continued for 
1250it., then the tunnels are level for 950ft. and the last 
425it. also the easterly approach tunnels and open-cut are 
ona gradient of 14 per cent., rising towards the east. 


This is easier than on the western side, as the heavier | 
'sumps in all. The retaining walls extend for 800ft. 


loads are towards the east. 


as the Detroit shaft, except that it is 93ft. deep over all. | 


The first 900ft. at the west end are on a 2 degree curva- 
ture to the south, and the remainder of the tunnels and 
the open-cut are straight. The details are the same 
as for the westerly tunnels. There is a corresponding 
portal and sump at the Detroit, so that there are five 


Fig. 





10—THE TUBES BEING LAUNCHED 


has a flange which is bolted by divers to the flange of the 


other tube, a rubber gasket being placed between. The 
annular space of about 3in. by 18in. is then pumped dry 
and filled by cement grout forced in by a flexible pipe 
from the scow above. The water in the air cylinders 
is now driven out, and they rise to the surface ready 
for use on another pair of tubes. The concreting scow 
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as seen in Fig 8, three tremies or tubes. These 
are for supplying concrete to the two outer sides of the 
tubes and between them, as seen in Fig. 7. The bull of 
the scow is 36ft. by 154ft., and has a two-storey super- 
structure carrying gravel screening hoppers, and three 
complete concrete mixing plants. The towers are about 
7oft. high above water, and the concreting tube 12in. 
diameter and ‘75ft. long. Any weakness or tendency to 
yield or settle will be noticed during this operation. 

’ The tunnels are to be operated by electrical locomotives 
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The Sprague general electric multiple unit control 
system will be employed. A separate compressor, with a 
capacity of 100 cubic feet per minute piston uisplacement, 
will be provided for the air brakes, and a blower, having 
a capacity of 2000 cubic feet per minute, for forced venti- 
lation to cool the motors. 

The same sub-station will supply power for lighting the 
yards and approaches by arc lamps and the tunnels by 
incandescent lamps. The latter are on duplicate circuits, 
so that if one fails only one-half of the lamps in the tunnel 
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only, on the third rail principle. The power will be 
obtained from the Detroit Edison Company, and will be 
delivered, at a potential of 4400 volts, and a frequency of 
60 cycles, to a sub-station where two 1000-kilowatt 
synchronous motor generator sets will be provided for 
supplying direct current to the third rail. Each set will 
be formed of a 1000-kilowatt 4400-volt three-phase 
synchronous motor, direct connected on a common base 
to a 1000-kilowatt 650-voli compound-wound direct- 
current generator. 

















Fig. 12—ARMATURE FOR 300-H.P. MOTOR 


Fig. 11 illustrates the 100-ton electric locomotive, of 
which six are being built jointly by the General Electric 
Company, of Schenectady, and the American Locomo- 
tive Company. As will be seen, the bogies are hinged 
together, so that the pull of the locomotive is trans- 
initted directly through the truck frames. The diameter 
of the driving wheels is 48in., and they are 9ft. 6in. 
apart, and the trucks are 18ft. centre to centre. The 
total wheel base is 27ft. 6in., and the locomotive has a 

















Fig. 13—-FRAME OF 300-H.P. MOTOR 


total length of 39ft. 6in.; a total width of 1Oft. 24in. ; it 
is 12ft. 5in. high above rail level to the top of the cab, 
14ft. 94in. to the top of the overhead contact shoe when 
it is down, and 15ft. lin. when up. The main cab is 
15ft. 6in. in length. 

Each locomotive is to be capable of hauling a 900-ton 
train up a 2 per cent. gradient at ten miles per hour. Two 
motors are mounted on each truck. The armature and 
frame of one of the motors are illustrated in Figs. 12 
and 13. _ Each motor will develop approximately 
300 horse-power, and a tractive face of 9000 lb. at a 
speed of twelve miles per hour. They are believed to be 
the largest units of this kind yet made for railway work. 





. 11—100-TON ELECTRIC LOCOMOTIVE 


will go out. The five sumps are each emptied by induc- 
tion motor centrifugal pumps in duplicate, operating at 
4400 volts and controlled from the sub-station. A float 
system is provided, which gives audible and visible signals 
in the sub-station. 

The contract for the tunnels, approaches, «c., is being 
carried out by the Butler Brothers Hoff Company, and it 
is expected to be finished next year. 

We are indebted to Mr. Wilgus for the foregoing par- 
ticulars, drawings, and photographs, except those of the 
electric locomotives, which were supplied by the General 
Electric Company, of Schenectady. 








DOCKYARD ADMINISTRATION. 
(By a Corresponde nt.) 


BerorE we attempt anything in the nature of a com- 

prehensive survey of the present-day organisation of the 
Royal Dockyards, it is desirable, even at the risk of being 

somewhat elementary, to refer to the principal functions 
these establishments are designed to fulfil. The main 
features of their réle may be differentiated under the three 
heads of (a) construction, (b) maintenance, (c) repair and 
refit work. The two latter conditions are to some extent 
interchangeable, but not necessarily always so. With re- 
gard to (a), although it is placed first on the list, there 
are many competent critics who hold that it is not the 
most important part of dockyard work. 

Down to within ten years ago it is no exaggeration to 
say that the administrative organisation of the Royal 
Dockyards was in many respects little better than crude. 
The true principles of decentralisation did not appear to 
be understood; at all events, they were certainly not 
applied. In comparison with the private contract yards 
ot the kingdom, the Government establishments showed 
to unmistakeable disadvantage. No study was made of 
the economic application of labour, with the inevitable 
result that it was impossible to measure work by such a 
low standard of cost as the private firms attained. The 
plant was old-fashioned and obsolescent in many details, 
thus imposing an additional handicap upon economic pro- 
ductivity. Furthermore, the system of placing contracts 
left much to be desired, as it is the easier now to realise 
in looking back by the light of present-day methods. 

Although improvement was always steadily in progress, 
the real wave of dockyard reform came at the close of 
the Russo-Japanese war. It seemed as though the 
Admiralty, heedful of the immense advantage which the 
resources of renewal and repair indubitably conferred 
upon the Japanese, resolved to set their own house in 
order in this respect. The reconstitution of the dock- 
yards upon a war footing was the keynote to the long 
series of changes which was then entered upon—but 
gradually, so as not to bring about any dislocation in the 
continuity of routine. It was recognised that a great 
advantage might be gained by co-ordinating the methods 
of the private shipyards of the kingdom, which are 
primarily run to pay, with the principles of Admiralty 
policy as far as possible. The superintendent officers of 
the day were granted leave to make tours of inspection 
amongst the great firms of the North, and were invited to 
exercise their initiative in the direction of recommenda- 
tions. It would be too lengthy a retrospect to trace the 
gradual evolution set up by this new policy to its current 
phase of development. Suffice it to indicate one con- 
clusive proof of the remarkable enhancement of economic 
efficiency which followed. Between the years 1904 and 
1906 it was found practicable to reduce the dockyard 
establishment by 3000 ratings without any resultant 
diminution in the volume and course of the work. The 


|actual figures given in the Navy Estimates for the 


respective years named are 32,823 established and hired 


men, and 29,821 established and hired men. Since the 
financial year of 1905-6 there has been a steady natural 
process of expansion in the total of the personnel 
employed in the Royal Dockyards. 

Construction has been placed first on the list in the 
foregoing brief réswmé of dockyard functions, and, there- 
fore, without necessarily implying that it is either the 
chief or most important function of these Royal establish- 
ments, we will deal with it first. And here it becomes 
necessary to draw a broad differentiation at the very out- 
set. For warship construction, in the dockyard signifi- 
cation of the term, means nothing more nor less than 
the labour of rearing. Of every million pounds sterling 
expended upon a dockyard-built warship but one-fifth 
is actually expended in the dockyard. These Government 
establishments are mere assembling depéts, and in no 
sense manufactories. 

It is opportune to refer at this point to the discrepancy 
which frequently exists between the cost of a dockyard- 
built warship and a privately-constructed vessel of the 
same class. In the largest proportion of these com- 
parisons the factor of economic production is on the side 
of the privately built ship. But, at the same time, there 
are quite enough examples on the other side of the 
account to render it clear that no invariable rule exists 
in the matter. Various elastic administrative conditions 
will affect the completed cost of a warship — which figures 
are often very divergent from estimated cost—chief 
amongst which must rank the successful placing of sub- 
contracts, and differences in the labour camps. The 
dockyards, doubtless, enjoy more even continuity of 
labour conditions than do the private yards, but it is a 
question whether this is a wholly unmixed advantage, in- 
asmuch as it is apt to engender a tendency to relax the 
concert-pitch of production, and thus to fail to secure to 
the taxpayers the fullest attainable measure of return for 
the expenditure incurred. As we had occasion to remark 
a little further back, this quality was very much more 
prevalent a few years since than it is to-day, and im- 
provement is still always in progress. The shortening of 
the time limit for the completion of a warship has had 
much to do with effecting this result. The ships of the 
pre-King Edward class were seldom finished much 
under three years. Now the 19,000-ton battleships of the 
improved Dreadnought type have to be completed 
within two years from the date of laying the keel plates, 
and this on normal labour as far as possible, e.g., without 
recourse to overtime or night shifts. It is too early as 
yet to forecast what the actual effect of this will be in 
bringing about greater approximation between dockyard 
cost and shipyard cost of warship production, because 
the only available comparison thus far—the Temeraire, 
Bellerophon, and Superb—has been largely nullified 
by the labour troubles in the North and Midlands, which 
have occasioned several months’ delay in the delivery of 
the dockyard ships. 

The conditions of labour in the Royal yards, as has 
been said, are now organised largely upon the lines 
followed in the private contract establishments of the 
kingdom. But the method of financial administration 
remains a severe handicap to the attainment of the 
highest degree of economic productivity. The system is 
too cut-and-dried; taking a regular preconceived flow of 
work as a basis for computation, and allowing a wholly 
insufficient margin for expansion or contraction in the 
normal routine. Therefore, if a big armoured ship is 
suddenly and quite unexpectedly thrown upon dockyard 
hands for extensive refit as a result, let us say, of some 
serious mishap, dislocation of financial continuity is the 
consequence. The constructive manager demands an 
expenditure of £30,000 or £40,000, and the Admiral-Super- 
intendent has to plot and plan to work this out of the 
weekly wages bill in the best way he can devise, for the 
Adwiralty are sturdily obdurate in their opposition to 
supplementary dockyard expenditure. Of course, the big 
armoured warship gets her extensive refit, for there are 
the men and there is the plant necessary to carry it out. 
But other work which had been previously provided for 
when the Estimates were passed has had to be hung up 
in consequence, and we get the extravagant system of 
“stand by” jobs developing out of necessary work, of 
which striking instances have been furnished in the not 
very distant past by the belated cruiser Encounter at 
Devonport, and the still more belated cruiser Europa at 
Portsmouth. Private contract work on such lines would 
be a commercially impossible proposition. 

Still, progress continues to move steadily in the right 
direction, and possibly it is better that reform should not 
be ‘oo drastic nor too hasty lest it should abruptly dislo- 
cate the conditions it seeks to amend. Present-day policy 
aims at maintaining the Royal Dockyards in a position to 
lay down one first-class capital ship per annum, and to 
complete the same within two years, and to keep pace 
with the necessary repairs and refits of the fleet. 

It has been a matter of regret to more than one 
Admiral-Superintendent that there should not be more 
professional affinity between the Royal Navy and the 
dockyards. This regret has no reference whatever to any 
question of relative status. There is such a big civilian 
element in a dockyard staff that no sort of conflict can 
reasonably exist. But where the difficulty has always 
lain—and, in diminished degree, still lies—is in the lack 
of co-operation between the active service and the dock- 
yard. There is too little of the spirit.of working together 
for the attainment of the highest economic efficiency. 
When a warship comes into dockyard hands her com- 
manding officer, from instinct or tradition, is for leaving 
everything to the “ maties.” Such a posture of affairs 
may not seem a matter of first-rate importance on the 
face of it; in reality it in the aggregate militates against 
the smooth tenour of administrative efficiency. 

Whilst the relative value of construction versus repair 
and refit work in peace time may be debatabie, the more 
important use of the Royal Dockyards in war time is 
beyond question. These would at once become recupe- 
rating havens, to make good as effectually and as 








expeditiously as possible the injuries of battle. To main- 
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tain the fleet at sea is the primary business of the 
Government yards, and the current administrative policy 
of these establishments is based upon a clear perception 
of this fact. The great growth in the dimensions of 
capital ships is a factor that has brought in its wake a 
difficulty not perhaps sufficiently appreciated by the 
Naval Construction Board, which is only concerned in 
getting the fullest measure of fighting value out of a 
given total of displacement. Portsmouth and Chatham 
can only dry-dock one Dreadnought apiece, and Devon- 
port, with all the resources of the new Keyham exten- 
sions, can manage to dock three Dreadnoughts. If the 
position could be reversed, and Chatham exchange 
facilities with Devonport, it would be more in keeping 
with the strategic hypothesis upon which our naval 
disyositions are now based. 

In this connection we are brought to another im- 
portant and interesting point. How far does the present 
degree of productivity and the rate of dealing with the 
average defect lists in the Royal Dockyards represent 
the ratio of their full capacity under the strenuous pres- 
sure of warfare ? 

The question is one which can only be answered in 
qualified degree ; but, even so, it is fraught with instruc- 
tive conclusions. The Royal Dockyards have never been 
called upon to stand the strain of war since the advent of 
steam and steel. The nearest approach to any such tax 
upon their powers was during the Fashoda crisis. The 
personnel of Devonport, Portsmouth, and Chatham toiled 
night and day for a fortnight, and accomplished prodigies 
of preparation. They were working upon very different 
material from what they would have to handle to-day, 
and with more limited resources. 

A Fashoda panic to-day would find the dockyards in a 
very different posture for dealing with the sudden enormous 
increase of pressure. The old Fleet Reserve—the despair 
of a generation of admirals-superintendent—has gone. 
The nucleus-manned divisions of the Home Fleet are an 
integral naval force, and not a dockyard force at all. 
On a war mobilisation they would be completed to full 
complements from the naval depéts of their respective 
ports without throwing the smallest appreciable burthen 
upon the dockyards. The Special Service Divisions, 
popularly known as the Baltic Fleet, and regarded as the 
final line of reserve, would require dockyard co-operation 
to prepare for sea; but as the ships composing these 
squadrons are maintained by their skeleton crews in a 
very respectable state of efficiency, the work of prepara- 
tion would consist rather of coaling, victualling, completing 
with warlike stores, and the drafting of reserve comple- 
ments, than of refitting and repairing. 

The Dockyard Reserve nowadays has been narrowed 
down to vessels which are in dockyard hands either for 
completion or for extensive refit. When a new warship 
is launched from the Government slips, or delivered for 
Admiralty acceptance trials by private contractors, she is 
placed in the Dockyard Reserve, and remains there until 
commissioned. Of course, the largest proportion of the 
Dockyard Reserve is made up of vessels which have been 
paid-off out of commission in order to allow of structural 
alterations or renovation, and it would undoubtedly be 
the primary business of the Government establishments 
in the event of war to push forward this work with all 
possible despatch. 

Coming back then to our question as to what may be 
regarded as the maximum capacity of the Royal Dock- 
yards in output and fleet maintenance during a conflict, 
if the labour conditions were expanded to the full limits 
of the accommodation of these establishments, they 
should be able to keep pace with the current of damage 
sustained by our squadrons in all but such decisive battles 
as would probably determine the final issue of a war. 
The three main dockvards can dry-dock five of the biggest 
capital ships, some half-dozen lesser first-class armoured 
ships, and, roughly speaking, about a score of smaller 
units at one and the same time. Devonport can have 
two, and Portsmouth, Chatham and Pembroke one capital 
ship apiece upon the slips at one time; and as in normal 
times a Dreadnought type of battleship can be reared 
to the launching stage within ten months, this same 
number of keels could be laid down annually. Of course, 
this is reckoning with confidence upon the adequacy of 
the private contractors to maintain the supply of plates, 
armour, rivets, engines, boilers, and guns, without which 
the dockyards cannot possibly continue to fulfil their part 
as building establishments. 

Here we have what may be regarded as a categorical 
summary of the limitations of dockyard productivity in 
the present stage of development of these organisations. 
When the routine of full expansion on a war footing is 
reached, we have a possible annual output of five capital 
ships, which may be supplemented by three light cruisers, 
of the Boadicea type, and a small group of destroyers 
and submarines. We have dry-docking resources for 
five Dreadnought battleships, as many Duncans, or 
vessels of approximate dimensions, and a score of small 
cruisers, scouts, and destroyers. But all warships are not 
necessarily damaged below the water-line when they come 
in to refit after a battle, and for the accommodation of 
those vessels which have been injured in their topworks 
there are basins, quays, and wharves enough within the 
precincts of the three principal dockyards to take one- 
half of the British Fleet. 

Within the limits of this article it has not been 
attempted to do more than take a general superficial 
survey of current dockyard administration. As a result 
of such a survey we are led to the conclusion that :— 
(1) The reorganisation of labour conditions which has 
slowly developed during the past five years has been 
accompanied by enhanced production and greater 
economy ; (2) that whilst considerable progress has been 
made, there is still necessity for improvement in the 
methods of financial control, allowing to the admirals- 
superintendent more initiative in the dovetailing of all 
the productive features in the great industrial fabric with 
a view to getting better yalue for expenditure by more 
freedom to exparid-dr-eontréct’ the wéeklywages bill, 





iso that the annual estimated total remains the same ; 


(3) that whilst the &xperiment of a central estimating 
office has been in a measure satisfactory, the whole 
system of dockyard estimating needs reforming. Under 
present conditions, when a warship is due for big refit, 
each head of department estimates for the work that falls 
to his share. The result is a sort of general competition, 
in which each chief is anxious to do the very best he can 
for his own department. As a consequence, the esti- 
mated cost alway leaves a very fair margin over and 
above the real anticipated cost, so that a department shall 
not be on the wrong side when the charges and expenses 
accounts come to be written up. When the estimates 
are passed there is no incentive to save any surplus pro- 
vided for, and, on the contrary, a strong inducement to 
spend the whole amount, so as to escape any implied 
reproach of extravagance in estimating. 

But the most efficient organisation must needs have 
their flaws, and it is a faithless form either of criticism 
or appreciation which ignores or minimises these. 
When we compare the state of the Royal Dockyards 
to-day with what they were even a decade ago, the 
transformation is little short of remarkable. Because 
it has taken the somewhat impalpable form of principle 
and method, rather than the obvious shape of great 
material changes, the full extent of this progress is not 
understood by the public at large. But the result is the 
same. In 1898 the Royal Dockyards were but in- 
differently organised building and repair establishments 
run at great relative cost. To-day they are, in the fullest 
sense of the term, naval arsenals on an efficient war 
basis. 








THE TRANS/ISSION OF HEAT THROUGH 
BOILER PLATES. 
No. L. 

InasmucH as the design of steam generators has long 
been settled, so far as general principles and the relative 
proportions of their various parts are concerned, it would 
seem that the phenomena of the transfer of heat from 
burning fuel to water possessed only academic import 
ance, in that no material changes for the better are to be 
hoped for as the result of an inquiry into the nature of 
these phenomena. Even if the entire truth of this 
proposition were admitted—a doubtful supposition—there 
would remain the spirit of curiosity and investigation 
which urges so many men along the path of inquiry, and 
induces them once more to turn over ground which has 
apparently been searched and researched. The literature 
of steam boilers is very extensive, for of the writing of 
books about boilers there seems to be noend. This very 
profuseness of information renders it difficult for the 
student to discover inthe mass of verbiage the precise 
thing for which he is searching. It is proposed in the follow- 
ing articles to concentrate, as far as may be, all the useful 
information that has been collected concerning the trans- 
mission of heat to water under the ordinary conditions of 
steam generation. No amount of literary audacity could 
justify the statement that “everything will be said that 
can be said on the subject.” 

It is in the first place necessary to say something about 
heat—the entity, as regards boilers, produced by the 
union of carbon and hydrogen with oxygen. What heat 
is noone knows. There are, indeed, three distinct theories, 
if not four, for that about ions must be recognised, and 
then there is the negative electricity hypothesis to be at 
least mentioned. The most satisfactory statement is 
simply that it is a mode of motion of the ether; in other 
words, like light, it is undulations or “waves” of that 
mysterious beast of burthen which is always used to carry 
a physical theory from the day of its birth in the brain of 
a physicist, until it is put to death by some other explorer 
in Nature’s untravelled country. On this hypothesis all 
heat is “cold,” just as all light is “dark.” Light, as we 
conceive it, has no existence outside our eyes, and it has 
been proved that the human eye sees but a fraction 
of the available light. It is probable that nocturnal 
animals really do “see in the dark,” their nervous 
systems being, just as is the photographic plate, sensitive 
to wave lengths beyond the range of the normal human 
eye. There is no heat in space. Even here on earth 
we can transmit heat through bodies which are not them- 
selves made hot. A prism of ice can be used as a “ burn- 
ing glass.” Where all is doubtful, it can only be said 
that, according to the most recent views, what is com- 
monly known as heat is the result of the action of ether 
waves on some substance or body possessing mass. 
Crudely, the action is something like that which takes 
place when a projectile strikes an armour plate. The 
shot is not hot until it has encountered an obstacle. The 
heat wave in the ether can excite no sensation or 
evidence of its existence as heat until it comes irto 
collision with the finger or the thermometer ; and it must 
be borne in mind that the waves of cold heat are not all 
alike. They undergo changes in passing through 
diathermanous substances. Thus nearly all the rays of 
the sun will pass freely through glass, but nearly all the 
rays from a fire will not. The rays from the sun passing 
through the glass of a conservatory heat the walls of the 
house; but the reflected rays cannot escape through the 
glass, and so the sun’s heat is trapped. There are many 
other phenomena of heat, for the . le of which the 
reader is referred to the writings of modern inquirers, 
such as Dr. Le Bon. For the purpose of the designer and 
user of steam boilers there are only three manifestations 
of heat to be considered, namely, those known as Radiant, 
Conducted and Convected. 

It is worth while to say here before going further that 
according to the raost recent pronouncements of physical 
science, the theory that transfer of heat is the result of 
bombardments, and loss of momentum by molecules, 
a theory which was once in favour, is no longer univer- 
sally regarded as sound, the tendency being to hold that 
heat transfer is always due to the ether wave, and not to 
the molecule, which plays only a passive part. Indeed, 
it is held by many authorities that hot gas never under 





any circumstances actually touches a boiler plate, the 
transfer taking place by radiancy across a very minute 
but very real space. 

Radiant heat is supposed to be ether waves or undula., 
tions pure and on It is always given off by all 
bodies. The amount is dependent, for some reason unex- 
plained, on the nature of the surface. Thus lampblack 
will radiate very rapidly, while polished silver radiates 
very slowly indeed. It is impossible to overrate the im. 
portance which surfaces play in the transfer of heat. It 
is the neglect of this importance that is responsible for 
much confusion of thought. It is not too much to say 
that it is with surface, and surface only, that the boiler 
engineer is concerned. In what follows it will, we think, be 
found convenient to suppose that we are dealing all along 
with a locomotive type boiler, that is to say, one with a 
rectangular fire-box, at the bottom of which is the burn. 
ing fuel, and from a vertical side of which flue tubes 
extend to the chimney. Let us suppose, further, that the 
fuel is coke, burning entirely without smoke. Now this 
fuel gives off very large quantities of radiant heat; that is 
to say, ether heat waves. These strike the roof and sides 
of the fire-box, but they do not penetrate in any quantity 
into the tubes, because radiant heat will not turn corners. 
It can be reflected at almost any angle, but this is a 
different thing. For convenience, let us here drop th: 
concept of cold heat, and say that the radiant heat has a 
temperature of 2500 deg. Fah. How does it get through 
the side of the fire-box? No one knows precisely. No 
one has tried to know. How much of it will get through 
depends on the nature of the surface on which it strikes. 
Thus, let us suppose that the sides of the fire-box were of 
brightly ert | copper—a condition by no means out- 
side the range of hypothesis—then most of the radiant 
heat would be reflected back into the box, very little 
would be transferred to the water. Furthermore, it has 
been shown by direct experiment that a thin, dull, fire-clay 
tile may transmit more heat than a clean copper plate. 

Here we are presented with an interesting problem, 
What would become in this case of the returned radiant 
heat? It cannot escape directly. It passes so freely 
through gas that it is not easy to suppose that it 
is carried away in another form by the products of 
combustion. Apparently it is wasted. The ques- 
tion is of real importance, because, in the first place, 
the presence of a thin deposit of soot on furnace plates 
may greatly augment the absorption of radiant heat from 
the fuel. Itis a matter of common knowledge to steam 
users, though apparently not to inventors of smoke pre- 
venting devices, that some of the most successful of these 
things reduce the total steaming powers of the boiler, 
although they .nay improve its economic efficiency. In 
the second place, if we want to make the most of 
radiant heat, w. must reduce the distance over which it 
travels as far as possible. For this reason a deep fire- 
box may be much less efficient than one shallower. 
Certain locomotives on the London and North-Western 
Railway would not keep steam until the grates were raised 
about 12in.in what were abnormally deep fire-boxes. Clear 
hot gas is a very bad conductor, and gives out its 
heat with difficulty ; but apart from this, there is reason to 
believe that the absence of soot from the heating sur- 
face which is claimed as a specific advantage may reduce 
the utilisation of radiant heat to quite a sensible degree. 

It may be mentioned here that radiant heat is an 
exception to the fundamental proposition that heat 
cannot pass from a colder to a hotter body. If two 
cubes are placed near together, one heated to, say, 
800 deg. and the other to 100 deg., they will interchange 
radiation. Heat will pass from the colder to the hotter 
body. At the same time it will pass from the hotter 
body to the colder, and the action on the latter will be 
in effect that due to the difference between the two 
temperatures, namely, 200 deg. 

Conducted and convected heat present a different class 
of phenomena. Nothing, according to the definition of 
the words, is transmitted across space ; absolute contact 
is essential to the transfer of heat “ vibrations.” Accord- 
ing to the molecular concept of the nature of matter, 
one molecule being thrown into vibration will communi- 
cate motion to the molecules in contact with it, and so 
on throughout the mass. The explanation is little more 
than an incomplete working hypothesis. It leaves 
entirely unexplained the circumstance that liquids will 
not conduct heat at all or with extreme difficulty. 
Charles Wye Williams cut the Gordian knot seventy 
years ago by asserting that water as such could not be 
heated at all. The application of heat immediately 
resulted in the formation of steam, which was diffused 
through the water, and it was the steam, not the water, 
which affected the thermometer. The universally 
accepted theory is that water being heated expands, 
rises from the heated plate, and gives place to colder 
water, which is in turn heated, rises, and moves away. 
This is heating by convection, and is the phenomenon 
with which engineers have most to do, because the 
success or failure of steam generators is largely deter- 
mined by the water circulation, or, in other words, the 
efficiency with which convection is carried on. 

Convection and conduction are of as much importance 
at the fire side of a boiler as they are at the water side. 
As has been said above, hot gas radiates heat very 
inefficiently, and it is therefore the aim of all boiler 
designers to secure contact at some place or some time 
between all the hot products of combustion and all the 
heating surface of the boiler. The intervention of soot 
does harm, because it prevents the direct contact of the 
gas and the metal, and so is inimical to conduction, but 
it is, as shown above, beneficial as regards radiant heat. 
Gas naturally tends to stratification—a fact of much 
importance in the design of some internal combustion 
engines. A heated gas in flight to a chimney always 
takes what it considers the shortest road, and the 
result is often very unsatisfactory to inventors of 
boilers. In the simple locomotive type boiler, which 
we are using for the purpose of illustration, it is gener- 
ally difficult to secure an equal distribution of the gas 
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among the tubes. It moves much more rapidly in some 
than it does in others. In Cornish, Lancashire, and 
other boilers with big cylindrical flues, there is always a 
likelihood that large volumes may escape without ever 
coming into contact with the metal at all. This is to a 
certain extent prevented by the turning of the products 
of combustion round sharp corners into the side flues, by 
which they are broken up and mixed. In boilers of this 
kind the side flues are of brick, which becomes very hot, 
and radiates heat freely to the boiler plates. 

We have dwelt at some length on the nature of heat, 
because in what follows it is essential that accurate 
concepts should be formed of what is supposed to take 
place when steam is being made. 

We have then, first, heating by radiant heat; secondly, 
heating by convection, which takes place with gas as well 
as water; thirdly, heating by conduction. 

It will be shown that a comparison of the available 
facts goes to show that the existing theory of the process 
of making steam and the passage of heat from the 
furnace to the water is so incomplete that its revision is 
extremely desirable. Indeed, it is not too much to say 
that the existing information being wholly unclassified, 
and, so to speak, unsorted, is in a chaotic condition. No 
one knows precisely what it means, nor is it possible to 
deduce any formule from it with a certainty that they 
can be proved to be correct in substance and in fact. 

The accepted theory possesses, however, the merit of 
being very simple. Let us suppose the existence of a 
vessel with a flat bottom containing water—a saucepan, 
for example. It is placed on a fire. On the bottom plate 
strike radiant heat rays; against the bottom also im- 
pinge hot gases. The temperature of the fire side of the 
plate is raised. Heat passes by conduction through the 
substance of the plate. The temperature of its inner 
surface is raised above that of the water. The water is 
gradually heated up by convection and boils. Ninety- 
nine persons out of a hundred believe that the plate is 
very much hotter than the water. The great body of 
writers deal with the conducting power of the material 
of the plates as most important. A few attribute to the 
absorbing and emissive powers of the metallic surfaces 
due weight. Pages of formule will be found in most 
text-books showing how the efficiency of heating surfaces 

is to be calculated; and conclusions have been arrived at 
by some persons which could only have been reached by 
intelligent men, because they were formed in ignorance 
of the results of experiments carried out by other equally 
intelligent men. It may be added here that most persons 
are reluctant to accept views which are opposed to those 
which represent a faith in which they have been brought 
up. Thus the statement that the conducting powers of a 
boiler plate have next to nothing to do with the trans- 
mission of heat froin the fire side to the water side is not 
easily accepted as being true, notwithstanding the cir- 
cumstance that it has been known for many years that a 
steel fire-box will make as much steam and as economi- 
cally as one of copper. 

In all text-books on heat we find the results of experi- 
ments showing the rate of conduction through rods or 
bars of any given substance, and it is shown that the hotter 
the bar the more rapid the flow of heat through the metal. 
In electrical phraseology the higher the potential the 
greater the flow. As arule the experiment on which the 
conductivity of the bar is based is made with the bar 
alone. Holes are drilled in its upper surface; in these 
are placed thermometers, the bar being carried by sup- 
ports in a horizontal position. Heat is applied at one 
end. The rise of the thermometers is noted, and a curve 
plotted. This is all useless to the boiler engineer. Let 
one end of the bar be passed into a vessel of boiling water, 
then let heat be applied to the other end of the bar, and 
measure the rate of evaporation. It will be found that 
if the bar be short it matters nothing whether it is made 
of copper or iron or steel. The evaporation will be the 
same, and what is movs remarkable is that the rate bears 
no definite relation to the intensity of the source of heat, 
other factors much more potent controlling the situation. 

A great many experiments have been made with 
the intention of formulating a law of the transmission 
of heat through boiler plates. It is sufficient to mention 
these formule. They are of no practical utility. They 
possess only academic interest, because they are incom- 
plete. They are never employed in any shape or way 
by those who design, construct, or use steam generators. 

Let us compare theory with facts. In Fig. 1 we have 
a vessel containing water; on the bottom of it impinge 














currents of highly heated gas and radiant heat rays. 
The bottom has two surfaces, one A, with which water 
is in contact, the other B, with which the gas is in 
contact. There are four separate temperatures supposed 
to exist. The first is that of the gas, say, 2000 deg. Fahr. 
The second is that of B. The third is that of A. The 
fourth is that of the water, 212deg. Some intermediate 
temperature exists in the body of the plate between A 
and B, On the whole the plate is much hotter than 
the water. For, obviously, if it were not, then it could 
not hand heat over to the water, for heat will only pass 
when one body is hotter than another, and the greater 


clear that if the molecules of the surface B are not 
hotter than the molecules of surface A, heat cannot 
pass through the plate, and the rate at which it 
will pass varies as the square of the difference of 
temperature. 

Broadly speaking, this theory is wrong from beginning 
toend. The difference between the temperature of the 
surface A and that of the water is known to be very 
minute. It has never been proved that any difference 
whatever exists. Its amount has only been arrived 
at by calculation, and seems in any case to be too tri- 
vial to satisfy the conditions implied by the rate at 
which heat passes into the water. It has been guessed 
at about 5 deg. Fah., and this at a time when water is 
being converted into steam at the rate of 40 Ib. or 50 lb. 
per square foot of surface per hour, or, say, 36,000 thermal 
units per square foot per hour. There is a wholly insig- 
nificant difference between the temperature of B and 
that of A. The real facts may be put in the shape of 
the following proposition :— 

When the water is quite clean, and the surface of the 
plate is also quite clean, so that what may be termed true 
capillary contact exists between the metal and the water, 
then the metal may be regarded as part of the water. It 
ceases in one sense to exist as a metal, and the true 
thermal cascade, or temperature-difference-head is not 
that between the two surfaces of the plate, or that 
between the water and the plate, but that between the 
temperature of the furnace and its products of combus- 
tion and that of the water. 

The plate may be regarded as a stratum of the water 
through which heat passes by conduction only, with an 
exception to which as a possibility we shall come further 
on; and itis because of this identity that it is impossible 
to make the plate hotter than the water, just in so far as 
it may be impossible to make one portion of the water in 
the pan illustrated hotter than another portion. 

A proposition so startling requires substantial proof, 
and that we shall now proceed to give. It is supplied by 
direct experiment, and may be furnished in more ways 
than one. 

It may be taken as evident that if the conducting 
powers of the plate play an influential part, then some 
definite relation must exist between the temperature in 
the fire side of the plate and that of the water. Even 
if this does not hold numerically true in a fairly exact 
degree, it will be generally true in that the rate at which 
steam will be made in a boiler will depend on the dif- 
ference between the temperature in the side of the plate 
receiving heat and the side giving it up. Numerous ex- 
periments have been made to test the truth or the reverse 
of this proposition. The results of these experiments 
are chaos; but they, at all events, teach us that no 
definite or calculable relation exists between the two. 
The only conclusion the soundness of which seems to be 
indisputable is, that for plates of any material—copper, 
iron, or steel—such as are used in boilers, and whose 
thickness varies between 0.25in. and 0.75in., the con- 
ducting power of the plate is a wholly negligible factor, and 
the temperature of the fire side of the plate is within 
very small limits invariably fixed by the water, and never 
by the fire. This fact disposes once for all of the conten- 
tion sometimes advanced, that if only the hot gases or 
products of combustion could be brought into better con- 
tact with the plate it could be made hotter, and so 
produce more steam, provided that at the same time a 
more efficient circulation of water was provided. It is 
quite possible that direct advantage might be gained by 
bringing the gas into more intimate contact with the 
plate. But that would not cause any rise in the tempera- 
ture of the plate. That is absolutely fixed, as all experi- 
ment shows, by that of the water. We may therefore, 
as we have said, treat the plate and the water as one, 
only that the method by which heat is transmitted 
through the plate is less efficient than that by which it is 
transmitted through the water in an enormous degree. 

There is no lack of experimental information about the 
transmission of heat through the boiler plates; the 
trouble is that the results do not agree. This is due, in 
part at least, to the circumstance that the conditions 
under which the trials have been made continually 
differed, no two investigators working on the same lines 
with precision ; while small differences in the conditions 
result in very large differences in the results. Certain 
general statements have been made, however, which are 
in fair agreement, and with these as a basis formule have 
been proposed, and even the higher mathematics have 
been used in dealing with them. It need hardly be added 
that the designing of boilers, and the calculation of their 
dimensions, is a work of pure empiricism. Indeed, the 
last can all be obtained from tables without almost any 
calculation whatever. This is a digression. Going back to 
our main stream of discussion, we may cite Rankine’s 
formula for heat transmission through plates : 

T! — Ty)? 
ee) 
Here ¢ is the rate of conduction per square foot per hour 
in British thermal units. T! is the hot side of the plate, 
T is the cold side, a is a coefficient, which Rankine gives 
as between 160 and 200. 
There is no explanation available of the squaring 
of the quantity T'—T. Rankine, however, took a 
very correct view of what goes on, for he writes :— 
“The external thermal resistance of the metal plates of 
boiler flues and tubes and other apparatus used for heat- 
ing and cooling fluids is so much greater than the 
internal thermal resistance that the latter is inappreciable 
by comparison, and consequently the nature and thick- 
ness of the plates has no appreciable effect on the rate of 
conduction through them.” 
The preceding formula is but one of several, which for 
the reasons stated are of no general utility. 
It may be accepted as demonstrable that the con- 
ducting power of the plate has little or nothing to 
do with the rate of transmission of heat, and, further, 


cient depth of water, and room for circulation, the 
water can take up heat from the metal at a rate which 
may be regarded as unlimited for all practical purposes. 
Putting this in another form, it is quite impossible to 
overheat a clean }in. steel boiler plate in contact with 
boiling water, no matter how fierce the heat applied to 
it. To repeat what we have already said, the wster, not 
the fire, determines the temperature of the boiler plate. 

But it may be urged, it is perfectly well known that 
the hotter the fire the greater will be the quantity of 
steam produced, and that can only be the result — 
of making the boiler plates hotter. The first con- 
tention is perfectly true; the second is not. There is, 
according to careful experiments, no fixed relation be- 
tween the plate temperature and the quantity of steam 
made. That depends on factors of infinitely more im- 
portance, which have never received the consideration 
they deserve. Research has passed them coldly by, just 
as for many years steam has been neglected. In 
the first place, the difference between the external 
temperature of a plate and that of the water is 
always very small. In the second place, the amount 
of the difference does not bear any definite relation to 
the quantity of steam made. First, let us consider the 
transfer of heat at low temperatures. Peclet quotes ex- 
periments made by Laurens and Thomas on the heating 
power of steam passing though a coil of pipe. The 
coil steam had a temperature of 275 deg. Fah., that of the 
water evaporated was 212 deg. Fah, The difference was 
63 deg. The heat transmitted was 59,710 units per square 
foot per hour. The weight of water evaporated was 
62.38 lb. per foot per hour. Here is the proper place 
to add that further experiments made by the 
late Sir Frederick Bramwell went to show that the 
ebullition going on inside a boiler greatly accelerates the 
transmission of heat, the units reading in one case for 
heating water from 161 while the water was under 
200 deg , to 427 units when it was boiling. In this case 
the heating surfaces were not quite clean. We give these 
figures as selected from a great many. But it must be 
kept in mind that, as we have said, there are wide dis- 
crepancies and contradictions. Yet these only serve to 
emphasise our statement that, so far as is known, there 
is no fixed connection between the temperature in 
the plate and the amount of heat transmitted to boiling 
water. 

Before proceeding to consider what takes place when 
hot gas and radiant heat are employed to make steam, it 
is useful to quote here from the first of three admirable 
papers which were published in December, 1890, in Tax 
ENGINEER.” Speaking of heating by steam, Mr. Hudson 
wrote, referring to an experiment made by Mr. Lang, 
who passed steam through tubes:—‘‘ Mr. Lang’s tubes 
were of copper, 1din. external diameter, and No. 10 
B.W.G. thick, and the maximum evaporation which was 
reached with heating steam at 366 deg. Fah., and water 
at 259 deg. Fah., was at the rate of 140 lb. per square foot 
per hour, the temperature difference being 107 deg. and 
the transmission 1224 units per 1 deg.” Applying these 
figures to the case of a locomotive boiler evaporating 
40 lb. per square foot per hour, Mr. Hudson writes, “On 
this basis the total difference of temperature needed to 
cause the stated evaporation by steam heat would be only 
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oa = 36.4, say, 36deg. The heating steam 


would therefore need a temperature of 340+ 36 = 376 deg. 
But the hotter side would be even cooler than this by the 
difference required to cause the transfer of heat from the 
steam to the surface. Now in effecting the same rate of 
evaporation by fire heat instead of steam, the same 
amount of heat has to be transmitted, and there should 
be no change as regards head, or difference of tempera- 
ture needed for the conduction of this heat through the 
thickness of the metal, nor for its emission to the water. 
The temperatures of the metal will therefore remain 
unaltered. It is not known what furnace temperature 
would be needed to effect the rate of evaporation assumed, 
but it would undoubtedly be high, probably not less than 
2500 deg.; and it seems difficult to escape the conclusion 
that of the total temperature difference of 2500 — 340 
= 2160, no less than 2160 — 36 = 2124 deg. = 98.3 per 
cent. plus the difference required in the case of steam 
must be needed to effect the transter of heat from the hot 
gas to the metal. The remaining 36 = 1.7 per cent. 
minus the same quantity sufticing to carry the heat 
through the metal and not the boiler.” No better testi- 
mony can be afforded to the truth of the proposition that 
the rate at which heat is transferred to water in a boiler 
has next to nothing to do with the mere difference of tem- 
perature or conductivity power of a metal. The trans- 
mission of heat to the water is apparently not effected by 
the plate but through the plate. The ordinary theory 
is that the plate is a carrier. The truth is that it is not 
a carrier, but the analogue of a sieve. It is clear that if 
this were not the case, then the quantity of heat trans- 
mitted per square foot per hour would bear some definite 
relation to the two temperatures of the plate surfaces. 
But no such relation can be traced. X. 








REINFORCED CONCRETE IN SOUTH AFRICA. 


TWO interesting papers have recently been read before the 
Cape Society of Civil Engineers descriptive of two examples 
of reinforced concrete work carried out in Cape Town and the 
neighbourhood. The first paper, by Mr. R. P. Lawrence, 
deals with the construction of reinforced concrete platforms 
at the Cape Town Railway Station. This form of construc- 
tion has been found to cost very little more than the timber 
platforms formerly in use, the relative proportions being as 
15 is to 11, while the cost of maintenance is considerably less 
than that of a timber platform. The reinforced concrete con- 
struction also admits of the drainage, signal rodding, wiring, 
water pipes, &c., being placed in accessible situations, which 
is often a difficulty in the case of filled platforms. 











the difference the more rapid the passage. Again, it is 





that, given clean water, clean metal, and a suffi- 
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The reinforced concrete platforms constructed at Cape 
Town were found to be cheaper than the ordinary type of 
filled-in platform where a sufficient length of platform is 
constructed to make the cost of the shuttering a fraction of 
the whole. 

The other paper deals with the reconstruction of the Robben 
Island jetty head in reinforced concrete, and was contributed 
by Mr. F. W. Waldron. This jetty was constructed in 1895, 
the piles and bracings being of steel railway metals. The 
piles were let into the rock bottom, the bracings being bolted 
below low-water level. The vibration to which the jetty is 
subjected caused many of the bolts and connections to loosen 
or give way, and the steel work in the course of a few years 
showed signs of serious deterioration owing to the action of 
salt air and water. 

In 1907, owing to its dangerous condition, it was decided to 
reconstruct the outer part of the jetty, reinforced concrete 
being adopted for the greater part of the work. 

In place of the steel rail columns, steel cylinders 4ft. in 
diameter and Sft. high were placed on the sea bed where the 
rock had been previously levelled. Holes were then drilled in 
the rock within the cylinders and three iron dowels let into 
the rock in each to a depth of 3ft., and standing 2ft. above 
the surface of the rock inside the cylinder. The cylinders 
having been adjusted in position, and the dowels grouted, the 
former were filled in with concrete to a height of about 4ft., 
when the reinforcement of the columns was placed in position, 
boxed, and grouted in in due course. 

The columns and cylinders are spaced 18ft. apart centres 
transversely and 13{t. longitudinally. The depth at low 
water is 9ft. 6in., the total height of the jetty deck above the 
rock level being about 22ft. at the outer end. 





MEASUREMENT OF MARINE ENGINE POWER 
BY TORSIONMETERS. 


AT a meeting of the Greenock Association of Engineers and 
Shipbuilders, held in Greenock on February 11th, a paper on 
** The Measurement of Power by Means of Torsionmeters ’’ 
was read by Mr. Joseph Menmuir, A.M. Inst. E.E., of the 
staff of Messrs. Kelvin and James White, Limited, Glasgow. 
After referring to the introduction and development of the 
steam turbine and to the inability of engineers to measure, by 
means of the steam indicator, the power developed in them, 
as in the case of ordinary reciprocating engines, the author 
outlined the steps which have led to the invention of vari- 
ous forms of torsionmeters for the purpose. Having explained 
the angle of twist, or ‘‘torsion,’’ of a shaft rotating and 
transmitting power, and that this varied directly as the 
moment of the power applied and the length of shaft over 
which the measurement was made, and inversely as the 
modulus of rigidity of the shaft and the diameter of the shaft 
to the fourth power, the author said that the torsionmeter 
provided a means of measuring the angular deflection on a 
length of shaft while rotating and transmitting power, and 
from this the value of the power could be easily calculated. 


Let © = Angle of deflection. 
N = Number of revolutions per minute. 
L = Length of shaft in feet. 
M = Modulus of rigidity. 
D Diameter of shaft in inches. 
Then H.P.= ©D_N_ 
ML 

The law embodied in the above formula was found to hold 
good for all shafts which were not stressed beyond the elastic 
limit. The angle through which a shaft was deflected at 
normal full load was very small, the actual value at ordinary 
factor of safety being about 1 deg. per 10ft. in length. This 
meant a deflection of jin. at the surface of a shaft 12in. 
diameter and 10ft. long. The measurement of this angle, 
therefore, must be very accurately carried out if reliable 
results were to be obtained. The error of a hairsbreadth, in 
fact, might mean several thousand horse-power. 

Referring to marine shafting particularly, the author pro- 
ceeded to say thatin order to secure the best possible results 
the shafts should be calibrated before being putin position in 
the vessel. ‘‘ This is done by boliing up the couplings of the 
desired length of shaft and suitably supporting same. The 
one end is fixed rigidly, and to the other end a lever is 
attached, to the outer end of which various weights can be 
applied. Another method is by using two levers at opposite 
sides of the shaft, one being pulled downwards and the other 
upwards by means of spring balances. This gives a more 
equal turning moment and reduces the chance of error due to 
friction at the point of support. Two pointers are attached 
to the shaft, one close to each end, and these move over 
graduated scales. If the pointers are made 57.3in. long from 
centre of shaft the reading will be exactly 1 degree per inch 
of deflection. The shaft is now subjected to a known twisting 
moment by means of the weights or spring balances and the 
deflections of the two points noted. The difference between 
the readings will give the true deflection on the part of shaft 
between the pointers. With reference to couplings which 
may intervene within the test length it is found sufficiently 
accurate in practice to deduct the axial length of these entirely. 
The net rated length of shaft will therefore be equal to the 
length between the two pointers, less thesum of the couplings 
which intervene.’’ The author had been fortunate in having 
access to the results of tests of a large number of shafis, con- 
structed by different firms in this country, and it was 
surprising to find how closely these results agreed with each 
other. This was specially the case for solid shafts, and the 
mean value got from these tests could be accepted as correct 
within a very small percentage. Indeed, the actual calibra- 
tion of many shafts could be dispensed with entirely. For 
hollow shafts the results were not so consistent, but where 
extreme accuracy was not required the torsional rigidity of 
a hollow shaft could be taken as equal to that of 
a solid shaft of the same external diameter, minus that of a 
solid shaft of the same diameter as the bore of the hollow 
shaft. 

In addition to being subjected to a twisting moment pro- 
peller shafts were at the same time subject to a compressing 
stress equal to the thrust transmitted from the propeller to 
the thrust block. Some engineers held that the thrust did 
not affect the accuracy of the torsional readings, and one 
eminent marine engineer on the Clyde had informed the 
author that he had looked very carefully into the matter and 
was convinced that it only affected the torsional readings to 
the extent that the shaft was made shorter under compres- 
sion. In opposition to this view, however, Mr. J. Hamilton 
Gibson, in a paper read before. the North-East Coast 








Institution of Engineers and Shipbuilders in January, 1908, 
stated that compression augmented the torsional deflection 
about 1 per cent. for solid shafts, and as much as 8 per cent. 
in the case of hollow shafts at full power, and he recom- 
mended that while the shaft was under static calibration it 
ought also to be subjected to a compression strcss such as it 
would sustain under working conditions. 

The author divided the various types of torsionmeters at 
present in use into three groups—(1) mechanical ; (2) flash- 
light ; (3) electrical; and proceeded to give brief descriptions 
ot most of them, devoting attention chiefly to one type in the 
latter class with which he had had considerable experience. 
In Class I. the mechanism of the torsionmeter invented by 
Mr. Collie consisted of two countershafts mounted parallel 
to the shafts under test. The remote ends of each were 
driven from the main shaft by means of chains and sprocket 
wheels. The two free ends of the countershafts were 
brought together, the end of one being fitted with a screw 
of quick pitch and the other provided with a sliding 
sleeve carrying a nut engaging with the screw. The 
shafts were provided with collars to prevent endwise move- 
ment. It will be understood that if the one end of the 
main shaft were twisted through a certain angle one counter- 
shaft would revolve in advance of the other, and this would 
cause a movement of the sleeve due to the action of the screw 
and nut. The movement of the sleeve was made to actuate 
a pointer moving over a graduated scale, from which the 
power could be calculated. It could also be arranged to give 
a continuous record by means of a pencil on a moving band 
of paper. Another type of mechanical torsionmeter was that 
invented by Dr. Féttinger, of Berlin, which consisted of two 
tubes which surrounded the shaft, the outward ends being con- 
nected rigidly to the shaft, while the free ends were brought 
together and each fitted with a flange. ‘‘If the diameter of 
these flanges is 24in., and the distance between the fixed 
outer ends of the tubes is 10ft., there will be a deflection of 
tin. at the rim of the flanges at full load. Multiplying levers 
are used and actuate a pencil which makes a record on a paper 
cylinder fitted concentrically with the shaft. In the case 
of a turbine this record will be practically a straight line, but 
in that of a reciprocating engine the record will show the 
combined crank effort diagram throughout the entire revolu- 
tion, and by this means very valuable data can be obtained, 
which unfortunately is quite beyond the scope of an ordinary 
indicator diagram. It is claimed for this torsionmeter that 
all backlash of levers and gear is taken up by means of springs, 
and the readings got are quite accurate.’’ 

Of the flashlight type of torsionmeter, the first example re- 
ferred to was that by Amsler, the inventor of the well-known 
planimeter bearing his name. This apparatus was similar to 
Féttinger’s, in that two tubes were used arranged concen- 
trically with the shaft, the discs on the free ends being 
brought close together. An index line was engraved on the 
one, and a graduated scale on the other. Electrical contacts 
were arranged on the shaft in such a way as to cause an elec- 
tric spark to pass at the instant the graduated scale was 
passing. Under these circumstances the scale appeared abso- 
lutely at rest, and a reading of the deflections over the test 
length of shaft could be obtained. Another form of torsion- 
meter in which concentric tubes were used had been brought 
out by Professor Hopkinson. Instead of a scale, the discs 
on the ends of the tubes were used to actuate a small pivoted 
mirror, a lamp and scale being so arranged that a beam of 
light from the lamp was reflected by the mirror on to a scale. 
If the shaft was rotating at 300 revolutions per minute, or 
over, the reflected beam would appear practically continuous, 
and the deflections could be read with a good degree of 
accuracy. 

Perhaps the most successful torsionmeter of the flashlight 
type was that known as the Bevis-Gibson, in which two discs 
were attached to the shaft—one at each end of the test 
length—in each of which there was a narrow radial slot. 
Behind the one disc a lamp was fitted in a closed chamber 
having a narrow slot facing that in the disc, and behind the 
other disc, at the same radial distance from the shaft, was 
placed the ‘‘ torque finder,’’ which consisted of an eye-piece 
fitted with another similar narrow slot and mounted ina 
carriage having a micrometer screw adjustment. When no 
power was being transmitted by the shaft, the four slots were 
all in line and the beam of light passed freely through and 
was seen at the eye-piece of the torque finder, this forming 
the zero reading of the micrometer. Immediately the shaft 
began to transmit power the after disc lageed behind the 
forward one, and the torque finder required to be moved 
through a certain angle until the light could be again seen. 
In the case of reciprocating engines the discs were pierced by 
twelve equidistant slots, so that the deflections at twelve 
points in the revolutions could be ascertained, and the mean 
power calculated. An objection had been raised to this type 
of torsionmeter that unless the slots were infinitely fine there 
were doubts as to the exact readings. Mr. Gibson, however, 
claimed that by taking the reading in each case just at the 
point when the illumination of the beam entirely disappeared 
the readings could be got with great accuracy. Another point 
of possible error was that if the air between the two discs was 
not entirely homogeneous and constant, the beam of light 
might be refracted through a greater or less angle, and thus 
vitiate the results. In this, as in all the foregoing types of 
apparatus, it was, asarule, necessary to carry out the actual 
tests in the shaft tunnel, and those acquainted with the 
cramped limits, inconvenience, and general conditiuns ob- 
taining in that quarter, during a trial trip especially, would 
be best able to judge of the satisfactoriness or otherwise of 
the readings. 

In the electrical type of torsionmeter the actual measuring 
apparatus could be placed in a quiet, cleanly cabin, far 
removed from the shaft tunnel or engine-room with their 
attendant noise, heat, and smell. Two very similar types 
had been brought out by Messrs. Barr and Stroud, of 
Glasgow, and by Mr. Gardiner, of Fleetwood, for both of 
which the same general description would suffice. The 
arrangement consisted of two metallic wheels or discs, say, 
3ft. diameter, attached to the shaft at the desired distance 
apart. Each wheel had a large number of slots cut in the 
periphery, the width of slots being exactly equal to the dis- 
tance between them. The slots were filled with insulating 
material and the whole turned up true and smooth, some- 
what resembling, when finished, a dynamo commutator. 
Conducting brushes were made to bear on the rim of each 
wheel in such a way that when not transmitting power the 
brush on the one wheel left the insulated slot at the same 
instant that the brush on the other wheel left the metal 
between the slots. The electrical connections were arranged 
as follows:—A battery as a source of current, and an 








ampéremeter, were connected up between the two brushes, 
the circuit being from the battery, through the ampére- 
meter to one brush, through the metal of wheel and 
shaft to the other wheel, and thence to the second brush and 
back to the battery. ‘‘ Under the conditions just mentioned, 
when one brush just leaves the conducting metal when the 
other leaves the insulating material, there will never be a 
closed circuit. When, however, the one wheel lags behind 
the other, due to torsion, the brush on the one wheel wii] not 
have left the metal portion until the brush of the other wheel 
is also bearing on the metal portion. The result will bea 
momentary current which will give the ampéremeter a kick, 
and as these kicks occur many times during one revolution 
the result will be a continuous deflection, and it will be seen 
that the amount of deflection will depend on the time the 
two brushes are simultaneously on the metallic part o' the 
wheels, This in turn will be proportional to the deflection 
of the shaft between the wheels, and hence to the power 
transmitted.’’ The ampéremeter could be graduated, 
if desired, to read directly in horse-power for a given diameter 
of shaft, number of revolutions, and distance between the 
wheels. The author had not been able to get any data as to 
the practical performance of this apparatus, but the idea to 
him looked attractive. 

The. type of torsionmeter with which the author has had a 
geod deal of experience, as already stated, was that invented 
by Mr. Archibald Denny, of Messrs. Danny and Brothers, 
Dumbarton, and Mr. Charles Johnson, a member of their 
staff. The apparatus consisted of two wheels of non 
magnetic material, usually gun-metal, fixed to the shaft at 
each end of test length, each wheel being provided with a 
radial slot in which a chisel-pointed permanent magnet was 
fitted, the tip of magnet projecting about fin. beyond the 
rim of wheel. Fitted in a convenient position, adjacent to 
the rim of each wheel, was an inductor consisting of a soft 
iron core, wound on which were one or more coils of fine 
insulated wire. The face of the inductor was curved to the 
same radius as the point of magnet, and was fixed at a 
distance of };in. from same. The magnet in passing these 
coils once per revolution generated an electric current in 
them by electro-magnetic induction. The coils in each 
inductor were connected by means of a multicore cable to a 
recorder box, in which suitable contact keys were provided, 
enabling the operator to make contact with any individual 
coil on inductor. The currents from these coils were led by 
means of the keys already mentioned to a differential telephone 
receiver. When the currents did not reach the telephone at 
the same instant a ticking sound was heard. The keys were 
then moved till no sound was heard, which indicated that 
the currents reached the telephone at the same instant of 
time, or were ‘‘ in phase.’’ The sum of the readings on the 
keys connected to the two indicators gave the total deflection 
in inches, and from a simple empirical formula derived from 
that already given the horse-power could be obtained : 

I.et N = Number of revolutions per minute. 
L, = Length of shaft. 
1.53 = A constant obtained from the modulus of rigidity. 

D = Diameter of shaft. 

R = Torsionmeter reading. 

C = Inductor constant. 
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Proceeding to treat of the subject of power measurement 
by torsionmeters generally on board ship, the author stated 
that when using any form of torsionmeter it was advisable 
to check the zero reading when actually under way. He had 
known of cases where the alignment of the zero was perfectly 
correct when the shaft was at rest, but, through the turning 
gear having been left on, and there being a considerable 
amount of friction in the stern tube, the shaft, although at 
rest, was left in a state of twist. This was shown very 
clearly, when the turning gear was put in operation, by the 
shaft revolving in the stern tube with a series of jerks. The 
testing of zero readings could be easily carried out when 
under way in a twin or triple-ssrew vessel by shutting off the 
steam from one shaft at a time, and allowing the propeller 
to be rotated by the action of the water. The shaft would 
then only be transmitting the power necessary to drive the 
turbine when empty, which was practically negligible. The 
readings could then be taken and compared with th se taken 
when the shaft was at rest. These readings should prefer- 
ably be taken both before and after the actual trials. 

One advantage of torsionmeters over steam indicators was 
that they could be left in position permanently, and readings 
taken at any time, on practically a moment’s notice. This 
was particularly true of the electrical type by which the 
actual measurement was taken at a station remote from the 
shaft tunnel. From the ratio of the power developed to the 
knots logged the observer was able to compare the combined 
efficiency of the combination, and also judge as to the effect 
of the ship’s bottom when clean or foul. One very interesting 
point was brought out on the trials of a steamer some time 
ago. This vessel was fitted with four shafts, all turning 
inwards. The propellers on the inner shafts were in the usual 
position for quadruple screws, the propellers on the wing 
shafts beingaconsiderable distance forward of the inner screws. 
When steaming at full power, with throttle valves full open, 
the inner pair of shafts was found to be developing the 
greatest power. This, on the face of it, was hardly what 
might bave been expected, considering that the outer pro- 
pellers were working in what was usually spoken of as solid 
water, while the inner screws were encountering water already 
broken up by the propellers in front. The centre shafts 
rotating as they did towards each other, and being closer 
together, seemed to act in such a way as to develop most 
power. In more recent ships, the author believed, the shafts 
had all been arranged to turn outwards, and a very equal 
distribution of power among the whole four shafts had been 
secured. In connection with the wing shafts an interesting 
point had arisen, and been studied, which was concerned 
with the action of the propeller blades when passing, in 
the course of their revolutions, close to the ship’s 
side. It had been thought that the varying distance 
of the three blades throughout one revolution—or through 
one-third of a revolution—would cause an inconstant rate of 
work on account of the water being thrown against the 
ship’s side more at one point of the revolution than at another. 
One firm of Clyde builders had carried out tests with this in 
view, and taken readings of the twist at points 30deg. apart, 
throughout one-third of a revolution, and they found no appre- 
ciable difference between them. This seemed conclusively to 
prove that the action of propeller blades could be neglected, 
and that the twist could be properly read at any point 
throughout the revolution, 
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After brief reference to the uses of torsionmeters in con- 
nection with engines other than those for marine propulsion, 
the author, in closing, expressed the hope that his remarks 
had been sufficiently clear to show the great accuracy and 
adaptability of this method of measuring power. The ease 
with which it could be carried out, and the simplicity of the 
calculations required, all combined to render the torsion- 
meter an ideal means for the measurement of power, and 
there seemed no doubt of its extensive use in the future. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oprnions of our 
correspondents. ) 





LOCOMOTIVES AND WEIGHT LIMITS, 


Sin,—On page 45 of your issue of January 8th, ‘“‘ Diamond” 
insists that such citations of actual results from current practice 
is I gave in a former letter are merely ‘‘claims,” and ‘‘by an 
enthusiast with a partial grasp of one side of the subject,” and 
Mr. C. W. Dauncey, in strangely similar wording, treats such 
quotations as ‘‘statements often made by a certain class of 
enthusiasts.” Mr. Dauncey tells us that his knowledge ‘‘is based 
upon a close study of the subject for many years,” and then 
actually states that the “highest compound records for speed 
were made on the Northern Railway of France!’ Everyone 
knows that the highest speeds have been attained in those 
countries where only modern compound systems are employed, 
and that France has long since been left intherear. Mr. Dauncey 
has only to read in technical journals for the past five years 
of record speeds made in Baden, Bavaria, Hungary, &c. Let 
him procure a speed diagram of the French downhill run he 
refers to and compare it with speed diagrams made by central 
European compound locomotives, taking care to note that the 
laden high speeds are all made on uphill lines for the entire run. 
But he will not find any speeds of 102 miles per hour, such as he 
says were made on the Great Western. To confirm that tale, 
nothing short of a diagram from a good modern speed-indicating 
recorder would be convineing, and that, too, with a profile of 
the line showing whether it was the locomotive or the train that 
was responsible for the speed. Mr. Dauncey has probably read 
somewhere, as I have done, of an American train that once 
pushed an engine down a steep incline at about 120 miles per 
hour. He has probably learnt also that on down grades of 1 in 
100 and 1 in 90 foreign compounds are usually reversed, regulator 
closed and brakes applied occasionally. These downhill rushes, 
with cylinders filled with air, are worthless for estimating the 
value of any locomotive system. In uphill work modern com- 
pounds make very fast = because their power is very high 
per unit of weight. ‘‘ Diamond” repeats the time-worn and 
now exploded theory of compounds erected ty those who had to 
tind some theory for their ‘‘ failure,” but which fitted nothing but 
a badly-designed compound unworthy of the designa’ion. As 
the facts begin to prevail we shall hear no more of it. 
More study will show that compound engines expand their 
steam to a volume 50 to 60 per cent. greater than non- 
compounds; and using much less steam they can do with 
much smaller boilers, and need carry much less coal, or, what is 
much more usual, burn very inferior coal of about half the steam 
generating power of that used on our lines. Burning less coal 
their fire-boxes last longer per unit of power developed. They 
maintain average start-to-stop speeds of 60 miles per hour, and 
not exceeding 70 miles per kour on level lines—which means no 
down-hill galloping at 90 or 100 miles per hour—in pulling trains 
of 528 tons—gross load—and alJl this with a load of only 15 tons, 
or less, per axle. Let me invite Mr. Dauncey and ‘“‘ Diamond ” to 
make a few inquiries of engineers to learn what weight of trains 
they could manage to pull at 60 miles per hour with a driving 
wheels load of only 30 tons total—with the engine in full trim. 
Inquire if 528 tons could be pulled with that adhesion, and in 
running a long-distance trip at over 60 miles per hour commerci «1. 
If there is any single-expansion engine which will do that, and 
register it automatically, the details of such an engine would be 
most valuable. The weight problem has been solved inc untries 
where only 13 to 14 tons per axle are allowable for the safety of 
the road and permanent way, works by the adoption of compound- 
ing. Mr. Dauncey must have learnt that there is not an industrial 
country in Europe which does not build compounds exclusively 
for all high-powered engines, and for the reason that single- 
expansion engines would be far too heavy and expensive in 
operation under all heads. There is momentarily a slight re- 
action in P-ussia and Belgium, due to the operation of very 
particular influences, but constituting a very small percentage of 
the total. 

The weight problem now, at last, faces our own railways. I 
would recommend Mr. Dauncey carefully to study the timely and 
admirably written leading article you published on page 166, 
“The Limit of Weight in Locomotives.” The responsibility is 
there placed upon the large boilers with high pressures, which are 
necessary for single expansive working. Thus, using highly 
superheated and high-pressure steam, our railways have arrived 
at loads of 60 tons adhesion in some cases, or about 20 tons per 
axle. With single-expansion and high superheat the limit of 
weight is now reached. We are now currently using 18 tons per 
axle to pull the same train loads, and at the same speeds, for 
which 14 to 16 tons is sufficient with compound engines of 
the most modern design. These are facts which Mr. Dauncey 
should look up for himself, and this citation is intended exclu- 
sively to pe to what might be done here also if only modern, 
and not old, out-of-date compound proportions and arrangements 
were followed. 

Most emphatically I decline to accept the assumption that 
‘Diamond ” puts forward, page 45, ‘‘ that all British locomotive 

designers are of inferior capacity.” Personally I maintain the 
precise contrary. Brit sh talent and initiative can do all and more 
than foreigners can do; we need pay tribute to no country for 
arrangements that anv qualified British designer could work out 
to suit present British requirements. Any foreign railway 
courteously allows its designs to be used ; there is no patent to 
debar our railways from selecting the best compound engine in 
existence. But whether compound or superheater engines, there 
is no doubt that our engineers can work out all details without 
any foreign help or intervention. From a patriotic standpoint 
I would strongly deprecate writing here for the express benefit 
of foreigners. Another of your correspondents, Mr. Brewer, is 
insistent in his recommendations in British journals of a certain 
foreign invention. He appears to be quite ignorant of the fact 
that high superheating has been given a good tria! onthe Great 
Western Railway, and its value does not need urging where it 
is already known. ARGUS, 

February 17th. 
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BOILER EFFICIENCY. 

Sir,—I fear it will be hopeless by any mere re-statement of the 
conditions of the Cornish boiler experiment, to which you again 
refer in a leader in the current number, or by any train of reason- 
ing dependent thereon, to succeed in convincing you, for the 
present, that a result of any value has been reached. 

Until, therefore, Iam able to submit the report of an expert 
whom you will believe—I refer, of course, to one of the ‘ wild 
beasts. at Ephesus ” you graphically depict—I will content myself 
with simply repeating the experimentally ascertained fact that, 
since the gas left the boiler economiser at 170 deg. Fah., and since 








the combustion was practically perfect, all the heat in the coal, 
except 400 B Th.U. per lb., must have gone into the water. 

It would have been useless to make out a balance sheet on an 
unfinished plant in which the boiler was not even covered ; but 
the result obtained, as regards the rate of heat transmission, was 
so much in aczordance with the other experimental results of the 
paper that J could not resist quoting it, although hardly expecting 
it to be accepted unchallenged. 

This also must for the present serve as an answer to your corre- 
spondents ‘“‘ N. C.” and ‘ Prior Lien.” 

You refer again to Mr. J. G. Hudson’s articles of 1890 in THE 
ENGINEER. I most freely acknowledge that Mr. Hudson’s ideas 
were far in advance of what engineers are, even now, prepared to 
concede as regards the effect of gas speed ; but I think it is hardly 
fair for you to say that he has anticipated me throughout. 

Without wishing in the slightest degree to belittle Mr. Hudson’s 
work in attempting to convince engineers of the important 
influence of gas speed upon heat transmission, it must be admitted 
that what he advanced was rather in the nature of a very ably 
supported surmise than of an experimentally demonstrated pro- 
position. He himself says (p. 525):—‘‘ The foregoing treatment 
of the subject of heat transmission in boilers consists mostly in a 
piecing together of well-known facts and data, and these are not 
sufficiently complete to justify the conclusions deduced from them 
being put forward as sufficiently proved ; but rather as being 
highly probable approximations, judging from their agreement 
with and apparent explanation of observed results.” 

In any case, Mr. Hudson would not commit himself further than 
to a rate of ‘‘ transmission per degree directly proportional to the 
square root of the speed.” 

This was the law which had been deduced from experiments 
some years before by Professor Ser (‘‘ Physique Industrielle,” 
1888). It had reference, however, to the speed of the water in a 
surface condenser in its effect on heat transference. and is not 
applicable to the case of hot gases, for which it is now shown that 
the heat transfer is directly proportional to the speed of fiow. 

Manchester, February 16th. J. T. NICOLSON. 


SIMPLE 


Srr,—In your editorial note at the foot of my letter on page 159 
of your issue of 12th Fe ruary, you ask if the same bo ler which 
supplies steam to the 19in. by 28in. simple engine could also 
supply steam to the 19in. and 30in. by 28in. four-cylinder com- 
pound, with a 50 per cent. greater hauling effort speeds remaining 
the same. 

In the first place, the reference you make to the compound does 
not appear to me quite clear. I look upon this engine as the 
equivalent in power to a simple one with 30in. by 28in. cylinders, 
boiler steam to the capacity of the 19in. cylinders being passed 
through the 30in. ones. It is prohibitive to make use of high 
boiler pressure on such large cylinders, hence the advantage of 
compound, as suggested. 

Regarding the capacity of the boiler to supply steam with a 
50 per cent. greater hauling power, speeds remaining the same. 
I will begin with a case of low speed. Say this is seven miles an 
hour, and that the engines have to haul loads up a grade to the 
limit of their adhesion. Let us assume that the steam was cut 
off at 75 per cent. of the stroke of the pistons in the 19in. 
cylinders of both engines, the weight of steam taken from the 
boiler would be the same in each case, therefore there would be 
no greater tax on the boiler when the engine was working com- 
pound, although, in the latter case, the tractive effort could be 
increased by 50 per cent. 

There is another aspect of this question which is worthy of note, 
i.¢., the tractive power of the compound engine would have to be 
reduced to the adhesive limit of the engine ; it is needless to say 
that this could be done with a substantial reduction in steam 
consumption. 

With reference to progressive speeds from 7 to 60 miles an 
hour. It will be noted the increase in the tractive power of the 
engine, or the corresponding reduction in steam consumption with 
equal power develo; ed, was only made possible by the compound 
engine being able to make use of such steam as the simple engine 
sends to waste up the chimney. Therefore, if the compound can 
make better use of the boiler steam than the simple engine when 
running at high speed, it will exert so much greater tractive 
force, or conversely be so much more economical in steam con- 
sumption, and, at the same time, have a reserve of cylinder power 
far in excess of the simple engine. 

But the matter does not end here, A glance at adiagram taken 
from the cylinders of a simple express engine when hauling a train 
at 60 miles an hour would lead one to suppose that there can be 
little to gain by compounding. This brings to notice that there 
are two methods of making use of high steam pressure in loco- 
motive practice, viz., (a) wiredrawing the steam from the boiler to 
the cylinders of a simple engine through a contracted orifice so as 
to exhaust at a low terminal pressure ; (4) expanding the steam in 
two or more cylinders as in marine practice. 

The question is which is the correct method. Personally I con- 
sider the latter the only correct way of expanding steam. That it 
can be followed up in locomotive practice is evident by the good 
work done by the Worsdell type of compound engine when running 
at high speed. Unfortunately, the engine was designed to be 
equa! in power to a simple engine doing the same duty. Hence 
the apparent failure of the compound system as ;applied to loco- 
motives. JOHN RIEKIE. 

Argaith, Dumbreck, February 16th. 


v. COMPOUND LOCOMOTIVES, 





ABOLITION OF LETTERS PATENT. 


S1r,—I had the intention upon reading your editorial, entitled 
‘* Fitness in Invention,” to address a letter, which I find has, in a 
measure, been anticipated by that of Mr. Ferdinand Lansky in 
your issue of February 12th. 

If [read Mr Lansky correctly, his views accord with my own, 
in that I advocate most strongly the abolition of the practice of 
most civilised countries of the world to-day, of granting patent 
monopoly to those who register and publish novel descriptions of 
any particular mode of manufacture. 

England, the home of the Mother of Parliaments, was the first 
country to introduce patents, and this we did at a time when it 
was decidedly to our advantage to welcome industries to our 
shores. That other countries have adopted the practice is nothing 
to us, and I for one am absolutely certain that science and litera- 
ture the scattered markets and territories, have so altered the 
conditions pertaining to crafts, and industrial production and dis- 
tribution, as to render patents industrially inefficient and un- 
necessary. 

Publication for the benefit of the community and posterity is no 
longer geen Bes the old-fashioned form of patent specifications, 
therefore that benefit to the commonweal is not served, at least, 
it is better served by the modern technical iustitutions, including 
the Technical Press. As to the benefit to the inventor, the only 
answer is that inventors do not get, and are never likely to get, 
reward adequate for their mere ideas. Then, again, as regards 
the manufacturer, I do not believe that patent protection is of any 
value whatever to him, and wherever you do find a manufacturer 
who has apparently been very successful under patent protection, 
you will invariably find on investigation that his success is not 
due in the slightest measure to that keep-off-the-grass notice, 
which is all a patent really means. 

I will not trespass upon your valuable space at the moment to 
enlarge upon my views, but I think it is time that all captains of 
industry in the British Empire should seriously consider imme- 
diately whether steps should not be taken to abolish patent laws, 
and whether such steps would not be a more masterly stroke than 
puzzling our brains as to whether we ought to imitate the tactics 








of rival nations by playing to the tariff card they have thrown 
upon the table. ‘ 

If any of your readers are interested in commencing a movement 
for the abolition of letters patent, I shall be glad if they will com- 
municate with me at this address, when I shall be pleased to 
exchange views, and see whether some action cannot be taken in 
the matter, which seems to me a course which might tend to our 
good as a nation. J. SUTHERLAND WARNER. 

Dartmouth-street, Queen Ann’s Gate, Westminster, S.W., 

February 16th. 





COMPARISON OF NAVAL STRENGTH. 


Sr, — Having read the article on the above subject, written by 
a correspondent in your issue of 29th January, I should be very 
pleased if you would allow me to make some remarks upon the 
same subject. 

I quite agree with your correspondent when he says that the 
only way to arrve at a reasonable result, when comparing the gun 
power of warships, is to calculate the hitting power per minute at 
agiven range. But this is not sufficient. The are of fire is so 
important that it cannot be neglected. Any admiral of a fleet 
will, as soon as possible, try to get his broadside to bear upon the 
enemy when within hitting range. And those ships that are most 
hampered by their courses, when trying to maintain the broadside 
guns at work, are weakest, and so much weaker as indicated by 
the smaller arcs of fire. Too much stress cannot be laid upon 
this question when designing warships. I think it must be 
taken into account, when comparing gun power of ships of the 
line. 

Further, what is called ‘‘bow fire” and ‘“‘ stern fire” has very 
little to do with a modern sea battle. As weil known, no 
admiral in our days will fight with his ship’s nose or tail to the 
enemy, except after the battle, when he either goes on for 
hunting or tries to run away. But in both cases ,the ‘‘ broad- 
side” has already spoken. ; 

In the article referred to, this bow and stern fire, which can 
only exist within, say, 3 degrees on each side of the middle line, 
has been considered to be as valuable for battleships going into 
action as the broadside fire, the mean energy of bow, broadside, 
and stern fire having been taken. But in case of war the battle- 
ship will be placed in the line. Therefore it seems quite natural 
that in this position her gun power must be calculated, viz., her 
broadside fire, and only her broadside fire on one side, a fight on 
both sides being always avoided. An admiral now-a-days will not 
come on the horns of a dilemma. 

Let us have a look at the Dreadnought and South Carolina. In 
any direction between stem and stern, the latter can threaten an 
enemy with just the same number of 12in. guns as the Dread- 
nought. Knowing that the broadside fire is the most predominat- 
ing factor, I would never say thit in a modern sea battle one 
Dreadnought is good for 1.78 South Carolina, as shown in the 
table. I don’t find this ‘sufficiently accurate.” Is the placing 
of two more guns, which probably will not be used in a battle 
formation, so impcrtant that the fighting value of a ship, as 
compared here, goes up 44 per cent.! . : 

It seems to me that the best method for comparing ships of 
the line is to put up the arcs of fire as base line—0O deg. to 
180 deg.—and the hitting power per minute at a given range as 
ordinates; then you get a curve, the area of which, compared with 
that for the other ship, gives the relative gun power in battle 
formation. Guns to “leeward,” which cannot be used on both 
sides, do not count at all. MAGNE Heucstap, RN N,. 

Hanover, February 14th. 


EFFECTIVE HORSE-POWER MEASUREMENTS IN STEAMSHIPS, 


Str,—While I can scarcely think there is any novelty in the 
following proposal, yet, having recently read about the actual 
indicated horse-power of the engines of a turbine steamer being 
optically measured.by the twist on the propeller shaft, it occurred 
to me whether in principle an analogous plan might not be adopted 
for measuring the horse-power effective for propulsion—about 
half the actual horse-power approximately. 

For this purpose, the (minute) shortening of the propeller shaft, 
due to thrust, would have to be estimated. 

Optically—say, by interferometer method of measuring inter- 
ference fringes—it appears that the most precise estimate of 
excessively minute changes of length can be made. The only 
apparent difficulty might be* vibration of shaft (a somewhat 
disturbing factor in the readings). 

The principle involved (mechanical) is, as we know, of course, 


simple. Actual horse-power proporti ‘nal to torsional force pro- 
ducing twist x velocity of rotation of shaft On the other 
hand : — Effective horse-power (for propulsion) proportional to 


compression force producing shortening x velocity of translation 
of shaft (7 ¢., of ship). Dr. S. TOLVER PRESTON. 
Germany, February 9th. 








Tue Admiralty have issued a memorandum stating 
that, as a result of trials of various forms of ear protectors, it has 
been decided that the form of ear protection to be used during gun 
fire may be left to the individual choice of the officers and men 
concerned. A preparation called ‘‘ Antiphone,” which has been 
tried with satisfactory results, may, the Admiralty state, be 
supplied to ships and gunnery schools for the purpose if specially 
demanded, the material heing obtained from the medical officer a= 
required by the persons using it. ‘‘ Antiphone” may be used as 
supplied, an admixture of cotton wool or other similar material 
being considered unnecessary. It should first be warmed in the 
fingers a little to make it soft, and should then be moulded to the 
shape of a truncated cone; and, after being applied to the 
external auditory canal, the base should be flattened over the 
adjacent folds of the cartilage of the ear. 


MoperRN Gasworks.—The second of the series of Keith lectures 
on ‘‘Gas Manufacture and Lighting” was delivered «n 15th inst. 
by Mr. Henry O’vonnor, Assoc. M. Inst. C.E., at the Society of Arts 
Hall, Edinburgh, and chiefly dealt with the engineering required 
in the design and laying down of modern gasworks. After 
referring to thechoice of site and nature of subso1l, the author traced 
the course of manufacture from the incoming coal tothe gas- 
holder. Coal was brought to some large works by huge colliers 
and unloaded at piers by hydraulic cranes aud automatic grabs, 
and transported by means of conveyors—of which various types 
were described—or by locomotives and tracks. One gasworks was 
referred to where fifty locomotives were in use and some 60 miles 
of railway. The machinery for charging retorts, from the simple 
hand apparatus of West and Biggs, Wall and Co., to the power- 
driven machines of the former, and the hydraulic apparatus of the 
late Mr. Foulis and Sir William Arrol, and the electrically-driven 
projectors of De Brouwer, was all described. Sloping retorts at 
the angle of repose of the coal and also at 45 degrees when the 
retort could be completely filled, vertical retorts of two different 
types, which save floor space and give high results, and coke ovens, 
were discussed, it being indicated that the two latter systems 
would probably be the most extensively adopted in the future. 
The mechanical removal of coke, with its disposal about the yard 
by the De Brouwer, West, and Temperley systems; the breaking 
of the coke to convenient size for outside use; the various forms 
of condensers, tar extractors, washers, scrubbers, purifiers, &c.,, 
employed in the cooling and purifying of gas; the meters for 
measuring gasin bulk; the gasholders and the modern column- 
less systems of guiding these were all fully described and illustrated 
by lantern slides. 





* Possibly, however, an accurate mean value might be got from the 
ings. 
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DETAILS OF SEWAGE PUMPING PLANT AT MILTON, WESTON-SUPER- MARE 
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THe ENGINEER’ 


SEWAGE PUMPING AT MILTON, WESTON- 


SUPER-MARE. 

AN interesting example of pumping by electricity from a 
low-lying district into the main sewer has recently been 
carried out at Milton, Weston-super-Mare, and, now that elec- 
tric power is available in nearly every town of any size, it is 
extremely likely—in fact, practically certain—that this 
or a similar method of solving the difficult problem of dis- 
posing of sewage in small, or comparatively small, low-lying 
districts will be very largely used. If this method had been 
available in the past, it would often have saved enormous 
expense in laying very deep sewers to deal with such places, 
and in future schemes no doubt this will be taken into con- 
sideration. Electric moters, when made by first-class 
makers, in these days are so reliable that no apprehension 
need be entertained as to the success of the electrical part cf 
the work, and nothing could be simpler than a modern cen- 
trifugal pump. 

Mr. A. E. Collins, M. Inst.C.E., the city engineer of 
Norwich, has recognised the great possibilities of electric 
power for this purpose, and is using it extensively at 
Norwich, whilst as consulting engineer for the Weston-super- 
Mare Urban District Council he designed the station that we 
now describe, in connection with Laurence, Scott and Co., 
Limited, of Norwich, as regards the electrical portion of the 
work. This firm has for some years given considerable atten- 
tion to vertical-spindle motors, and to transmitting power 
from these vertical-spindle motors to centrifugal pumps with 
submerged impellers, and also to the automatic operation of 
electric motors. These are the three problems that are 
important, as far as the electric driving of these pumps is 
concerned. For automatic working the centrifugal pumps 
must obviously have their impellers drowned, because, as is 
well known, this is the only reliable way of arranging for a 
centrifugal pump to be self-starting. 

It will be seen from the above drawings that the sewage 
is delivered into a large screening chamber of a capacity of 
about 7000 gallons, which is provided with an effective 
cast iron screen with 4in. holes. The sewage is drawn from 
this chamber by the two centrifugal pumps through a com- 
mon suction pipe as shown. Bluice valves are placed in 
the branch to each pump so that either of the pumps can 
be disconnected. The pumps are by Messrs. John Cherry 
and Sons, of Beckside, Beverley. They deliver through 
automatic reflux or retaining valves and sluice valves into 
the sealed main, where there is a second reflux valve. 

The electrical gear is operated by means of a float as 
shown. The ball on the chain in the pump chamber works 
a specially designed quick-make-and-break switch. This 
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provided with the adjusting nuts. These adjusting nuts 
also fix the pig-tail connections. 

It is important to note that these contacts are only used 
for short-circuiting the resistances. They are never 
opened with current on, or, of course, there would be con- 
siderable arcing that would in time burn these carbons away, 
although the burning effect would be far less destructive on 
these carbons than it would on any form of metal contact. 

















makes and breaks a relay circuit operating one of Laurence, | 


Scott and Co’s. carbon-arm automatic starters of the kind | 
This particu- | 
lar starter, however, is a later design, and has a float-operated | 


shown in the lower part of the half-tone block. 


quick-make-and-break switch combined wish it, and 
the carbons in the lower arm, which is lifted by the sole- 
noid, are fixed. The upper ones can slide in the contact 
boxes that are clamped on to the insulated bar as shown. 
Each of these upper carbons is pressed down by a spring in 
the box, but is restrained by means of a metal rod, which is 
screwed into it, going through the top of the box and being 


AUTOMATIC PUMP CONTROLLER 


| . . . 
| However, as these carbons only short circuit the resistances, 


| they are found tolasta long time. On very heavy duty there 
is sometimes found a slight flash or glow, but this is so 
momentary that it does no harm. Except in the smallest 
| sizes, the main circuit is always broken while these carbons 
| are in contact, either by the main float-operated switch or by 
|@ relay switch provided with efficient magnetic blow-out 


arrangements, so that the carbon arm comes down after this 
when no current is on. 

This arrangement of rheostat has, we understand, been 
found to be successful under the most difficult conditions, 
such, for instance, as driving planing machines, where it has 
to be operated under heavy current some thirty times a 
minute. It lends itself tothe best system of micanite insula 
tion, which is used throughout in all this switchgear, viz., 
that involving the use of micanite troughing, which surrounds 
either the “‘live’’ or the ‘‘dead’’ part, the other part being 
clamped to it. This form of insulation is found in practice 
to be superior to any form involving the use of slate or 
marble, or even micanite bushes. 





GAS ENGINES VERSUS STEAM TURBINES FOR 
GENERATING ELECTRIC POWER. 


THE paper read before the Institution of Electrical Engi- 
neers on Thursday, February 11th, by Messrs. Leonard 
Andrews and Reginald Porter, on ‘‘The Use of Large 
Gas Engines for Generating Electric Power,’’ gives the 
results of an attempt made to compare gas engines with 
steam turbines for central station work. For comparative 
purposes the authors have endeavoured to show what would 
be the respective total cost of generating power by steam 
turbines and by gas-driven generators under certain assumed 
conditions. In the scheme it has been assumed that the 
maximum load to be dealt with is 8000 kilowatts ; that the 
overload and stand-by capacity of the plant shall be such as 
to carry the maximum load of 8000 kilowatts for at least two 
hours should any portion of the plant break down at the time 
when one unit is laid off for overhaul; that the power generated 
is utilised for public and private lighting and for tramway and 
general industrial motor load, and that the load factor, 

units sold x 100 
maximum demand x 8760 
Also that the efficiency of distribution, 
units sold x 100 

units generated 
showing the mean load of 365 days which the stations 
are assumed to have. Lastly, it has been assumed 
that the cost of good bituminous slack having a 
calorific value of 13,000 British thermal units per 
pound is 12s. per ton delivered at the generating station. 
inasmuch as it is impossible to estimate the cost of obtain- 
ing a site with a plentiful water supply, as this will vary 
largely in every case, the authors have based their compari- 
sons upon the assumption that cooling towers will be used 
in conjunction with a public water supply. A convenient lay 
out for the steam plant is illustrated, and. a corresponding 
lay out for the gas plant. For the steam plant the authors 
have assumed that steam turbines of the horizontal type 
would be used directly coupled to three-phase generators, and 
that each turbine would exhaust into a separate contra flow 
surface condenser placed directly below the turbines. Tbe 
cooling water would be obtained from a town supply and 
circulated by electrically driven centrifugal pumps through 


equals 24 per cent. 





namely, 
namely, 


equals 80 percent. A load curve is given 
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natural draught cooling towers, a separate pump being used 
for unit. 

a gas plant the authors have supposed the engines to 
be of the slow-speed four-cycle double-acting tandem type, 
directly coupled to overhanging fly-wheel three-phase gene- 
rators. The cooling water for the engines would, in this 
case, also be obtained from a town supply, and circulated by 
means of a small pump driven from the engine crank shafts, 
the water being cooled in natural draught cooling towers. 
For a maximum output of 8000 kilowatts, the authors con- 
sider that the most economical arrangement of units for the 
steam plant would be five sets, each having a normal capacity 
of 2000 kilowatts, with an overload capacity for two hours 
of 334 per cent. In the event of two sets being laid off 
<imultaneously the remaining three sets would then be 
capable of supplying the maximum demand for two hours. 
The output of gas engine units, it is stated, is at present 
limited to about 1500 brake horse-power per cylinder, this 
being the largest size that has yet been made. Four such 
cylinders, arranged in twin tandem, would give a combined 
output of 6000 horse-power, or, say, 4000 kilowatts. For the 
vas scheme, the authors do not think it advisable to use even 
uch large units as 2000-kilowatt sets, since the overload 
capacity of gas engines is only 10 or 12 per cent., and conse- 
quently three 2000-kilowatt sets would only be able to deal 
with a maximum demand of 6600 kilowatts to 6700 kilowatts, 
and six units of this capacity would therefore be required to 
deal with the specified maximum demand and provision for 
stand-by. A more economical installation, it is considered, 
would be seven generators, having a normal capacity of 
1450 kilowatts each and an overload capacity of 1600 kilo- 
watts. With such an installation, if two generators were laid 
off simultaneously, the remaining generators would be able 
to deal with the full maximum demand of 8000 kilowatts for 
two hours, ag specified. 

As regards the boilers for the steam plant, it is assumed 
that water-tube boilers would be employed, fitted with self- 
contained superheaters and automatic stokers, and these 
boilers would be grouped into units corresponding to the 
output of the turbo-generators, the normal capacity of each 
battery of boilers being equal to that of the normal output of 
its turbo-generator. The steam consumption of the turbo- 
generator under working conditions, including the steam for 
feed pumps and exciters, is taken as 20 lb. per kilowatt 
generated. Four 10,000 1b. boilers for each 2000-kilowatt 
turbine are thus provided. 

In dealing with the question of sulphate of ammonia re- 
covery plants the authors call attention to the following 
points, which should be taken into consideration before 
adopting such plants :—(A) The first cost of the recovery 
plant, particularly for small sizes, is much greater than the 
first cost of non-recovery plants. (KB) Considerable extra 
labour is involved in operating these plants. (C) The pur- 
chase of sulphuric acid, of which approximately 1 ton is 
required for everv ton of sulphate of ammonia turned out, is 
a heavy item. (D) The yield of heat units per ton of coal is 
slightly less if sulphate of ammonia is recovered than the 
yield from non-recovery plants. (E) The extra cost of 
repairs and the cost of handling and packing the by-product 
absorb some of the profits effected by the recovery process. 
Experience up to the present, the paper states, appears to 
indicate that it is not worth while to attempt to recover 
sulpbate of ammonia unless the total output of the plant is 
greater than 2000 horse-power, and then only on an exceedingly 
good load factor. For a maximum output of 8000 kilowatts, 
the authors are of opinion it would probably pay to put down 
ammonia recovery plant, even for so poor a load factor as 24 
percent. For the particular conditions now under considera- 
tion it is recommended to use eight producers, of which four 
would be equipped for ammonia recovery and the remaining 
four for non recovery. 

In dealing with exciting plant and switch gear it is stated 
that it has been assumed that for both the steam plant and 
the gas plant the field circuits of the generators would be 
excited from bus bars fed by two steam driven exciters each 
capable of generating the whole ofthe exciting current required 
on full load, the exciters being supplemented by a battery 
capable of maintaining the full field current required for a 
period of twenty-four hours. In the case of the gas plant the 
steam for the exciters would be furnished by one of the small 
coal or tar fired boilers introduced for this purpose. The total 
capital cost of the respective steam and gas plants for the 
specified maximum load of 8000 kilowatts is estimated as 
follows :— 

Steam Plant. 











£ ad 
Five 2000-k.w. turbo-generstors, erected complete . 39,500 0 0 
Five surface condensers with air and circulating pumps 9,875 0 0 
hn Saree ee eee ee 1,200 0 0 
Cooling towers, erected complete.. .. .. .. .. .. .. 6,900 0 0 
Twenty water-tube boilers, erected complete with mecha- 
nical stokers, economisers, superheaters, feed pumps, 
water service tank and feed tank, water softening plant 
ee eae ae ee one ie 00 
Buildings with engine and boiler foundations, two chimneys 
es eer en eKee ie ses Gy oe.” Gwe ee 600 0 0 
Overhead travelling crane .. .. .. .. .. .. .. .. 1,000 0 0 
Steel structural work, coal bunkers, coal and ash conveying 
ES ANE I EE een Re ok, 
&xciters, battery, switchgear, and connections to generator 7,250 0 0 
£139,525 0 0 
Or £13.952 per kilowatt installed. 
Gas Plant. 
Seven 1450-k.w. gas engines, generators, air compressors, £. we 
yas, water, air, and exhaust pipes, and all auxiliaries 
erected complete is: Men ek, ae ae, ee we ee Se ONG 
Four ammonia-recovery producers, erected complete with 
superheaters, blowers, cooling and washing towers, cent ri- 
fugal cleaners, scrubbers, ammonia absorber, and all pipe 
. Sa ae ae eae er eres lo 
Duplicate blower, washer, and centrifugal cleaners . 3,780 0 0 
Four non-recovery producers with necessary scrubbers, &c. 10,340 0 0 
Steam raising plant, economisers, feed pumps, &e. .. .. 4,850 0 0 
Water coolit g towers, pumps, and water softener. . 1.¢90 0 0 
Buildings and foundations, &e. .. .. .. .. .. 24,275 0 0 
Overhead travelling crane .. .. .. .. .. .. « .. 21,250 0 0 
Stee! structural work, coal bunkers, coal and ash conveying 
SEE 6s GE Whiten) de) Xs Ne. eee os on esl eee 
Exciters, battery, switchgear, and connections to generators 7,70 0 0 
£176,875 0 0 


Or £17 68 per kilowatt installed. 


The question of running costs for the two plants is then 
investigated at length. The authors state that various tests 
on gas engines of outputs ranging from 500 brake horse-power 
to 5000 brake horse- power show that the actual consumption 
of fuel per unit generated, exclusive of no load losses, is 
approximately 1 1b. per kilowatt-hour for any output from no 
load to full load. The fuel required for banking producers, 
it is stated, is only a small fraction of that required for 
banking boilers. The heat radiation from the producer is 





also small, and the producers in the estimate are guaranteed 
not to exceed 501b. of banking fuel per hour per pro- 
ducer. In the case of the steam plant, as four 10,000 lb. 
boilers are required for each 2000 kilowatt unit, the coal for 
banking these boilers will, it is estimated, be at least 448 Ib. 
per hour per plant unit. For both the steam plant and gas 
plant the authors have added 25 per cent. to the ascertained 
fuel consumption under test conditions to cover the contin- 
gencies met with in practice, such as variations in the quality 
of fuel supplied and so forth. For a maximum demand of 
8000 kilowatts, a load factor of 24 per cent. and a distribution 
of 80 per cent., the units generated per annum will be 
21,000,000. From curves given in the paper it is shown 
that for a 2000-kilowatt turbo alternator the steam consump- 
tion per unit generated is 15.5 lb., or, assuming an evapora- 
tion of 8:1, 1.94 lb. of coal. From the same curves it is 
shown that the no load losses, namely, the amount of fuel 
required to run the generators at full electro-motive force on 
open circuit, and with all auxiliaries, including exciters, 
fora plant of this size, amount to 900 lb. per hour. To 
determine the plant unit hours run and the boiler hours 
banked, the authors have also adopted a graphical method, 
from which it appears that the maximum total engine hours, 
i.e., when engines arerunning light and doing no work, 
would be 35 hours per day, or, say, 12,800 hours per annum, 
and the banked boiler hours would be 46 hours per day, or, say, 
16,800 hours per annum. The total annual coal consumption 
for the steam turbines is therefore given as follows :— 





Tons. 
2',000,000 units at 1.94 Ib A Ks 18,170 
12,800 engine hours at 900 Ib... .. 5,140 
16,800 banked boiler hours at 418 1b... 3,230 
25,610 

Discrepancy factor (1.25) 1.25 
Peer ee eee eee 

= 3.55 lb. per unit generated. 
Overall thermo-dynamic efficiency 7.4 per cent. 


For the gas engine station it appears from the curve given 
in the paper that the total no load engine hours would be 
17,450 hours per annum, and the banked producer hours 
would be 35,000 hours per annum. 

The total coal consumption for the gas plant is therefore 
given as follows :— 


Tons. 
21,000,000 units at 1 Ib. coal Fea 9,360 
17,450 engine hours at *€00 Ib a 6,239 
35,000 banked producer houra at 50 1b. .. 782 
16,372 

Discrepancy factor (1.25) 1.25 
Total .. 5 ee eet he Ce “20,465 

2.18 Ib. per unit generated. 
Overall thermo-dynamic efficiency = 12 per cent. 


It is estimated that approximately 71 per cent., or 14.58 
tons, of the total coal consumption would be gasified in the 
ammonia producers, and would yield at least 586 tons of sul- 
phate of ammonia, the sale of which at £11 per ton would 
yield £6446 per annum. The cost of sulphuric acid and bags 
for packing reduces this figure to £5524. The paper contains 
a good deal more information relating to the cost of labour, 
antiquation, depreciation, and so forth for these two plants, 
but the total running costs of generating the 21,000,000 units 
and the various amounts put down to the different items are 
given in the table below. 


Gas. Steam. 





Sn «e e sd 
Total cost of coal at 12s. per 
ton eae = 12,280 0 0 19,968 0 0 
Less sale of sulphate of ain- 
monia .. . oe . 5,624 0 0 
Net cost of coal " 6,756 0 0 .. 19,8 0 0 
Oil, waste, and stores 1345 00 .. 438 0 0 
eee oe 555 0 0 2,550 0 0 
Labour rr 3,180 0 0 2,599 0 0 
eee 4,000 0 0 4,000 0 O 
Interest and depreciation at 
10 per cent. on capital .. 17,687 0 0 13,952 0 0 
Total cost .. 33,523 0 0 .. 43,668 0 OF 
Total cost per unit 0.383d 0.498d. 
Total cost, allowing 6 per 
cent. for interest and de- 
preciation .. .. .. .. £26,900 0 0 £38,428 0 0 
Total cost per unit 0.306d. 0.438d. 


The authors then consider the effect of cost of coal and load 
factor. The conclusions arrived at are briefly summarised as 
follows :—Whilst they believe that there is an important 
field for the use of large gas engines for driving electric gene- 
rators, they do not consider that there is at present justifica- 
tion for the suggestion that has been made that the internal 
combustion engine will in the early future be used to the 
exclusion of the external engine. The internal combustion 
engine is very much more economical than any external com- 
bustion engine yet known. The capital cost of a gas engine 
and producer installation is greater than that of a steam tur- 
bine and boiler installation of equivalent overload capacity. 
There is no material difference in the reliability or in the cost 
of labour, stores, and repairs of the respective systems. In 
cases, therefore, where the cost of fuel is low and the load 
factor is low, it is generally a mistake to use gas engines. 
On the other hand, where the load factor is high or the cost 
of fuel high there can be no doubt that gas engines will 
prove by far the cheapest prime mover for driving electric 
generators. 

In opening the discussion Mr. W. B. Woodhouse said that 
the paper was the most determined attack on the subject he 
had seen. He thought that the gas engine had drawbacks 
for central station work. It was correct, as the authors had 
shown, that the gas engine is more efficient than steam 
turbines from the point of view of fuel consumption. He 
agreed that the first cost of gas engines is greater than that 
of steam turbines. The running costs, apart from fuel, he 
thought were equal. One of the main points the central 
station engineer had to consider was which is the most reliable 
prime mover. He presumed the authors did not expect the 
members to take the figures 3.55 1b. of coal per unit for the 
steam plant and 2.181b. for the gas plant seriously. He did 
not know that he agreed with the 12s. per ton which the 
authors had fixed for the price of the coal. They had rather 
avoided the subject of producers. With bituminous producers 
it was necessary to choose the coal very carefully. Coal 
having a low percentage of nitrogen was no good for by- 
products. The speaker then complained of the high figure 
for water the authors had given for the steam plant, viz., 





* The no load losses for a 15,000-kilowatt gas engine with auxiliaries, 
+t We notice that there is a slight error in the addition in this case, but 
it practically does not affe >t ths result. 











£2550 per annum, and of the capital outlay on cooling towers. 
An important point in connection with the gas producers 
was that of being sure of getting clean gas. If tar got into 
the cylinders, it meant that the engines worked badly. The 
producer itself was a very simple contrivance, but there were 
all the auxiliaries to be considered. The auxiliaries all used 
power, and they all had to be duplicated. Unlike a steam 
boiler, a gas producer would not stand forcing. In other 
words, the producers had to be on top of the load. He 
thought that the size of the units the authors had chosen 
were much too small. In the case of the gas engines, they 
had said that 1500 brake horse-power per cylinder was the 
limit; he fancied that was quite the limit. With steam 
turbine stations large units could be used with considerable 
advantage. The authors proposed to use small turbines, 
small gas engines, and small boilers. Who would put down 
a 10,0001b. boiler? A 30,0001b. boiler would be more like 
it. Again, the authors proposed to use a little economiser 
for each boiler. That, he thought, was not good practice. 
The whole thing resolved itself into how much does it cost to 
generate a unit at the switchboard. He had made a com- 
parison of the two plants the authors had considered, and 
with the same lcad factor he had come to the conclusion 
that for the gas plant the figure would be .47d., and for the 
steam plant .466d. The cost of repairs for the gas plant, he 
thought, would be just double that of the steam plant. 

Mr. R. A. Chaddock pointed out that the overload 
capacities the authors had taken for the turbines and gas 
engines were not suitable for the generators. The generators 
were usually built for 25 per cent. overload for two hours. 
The figures the authors had given for water were very high. 
He could not understand why a gas engine should cost so 
much more than a steam engine of corresponding output. 
The cost of repairs to gas engines, he thought, would be more 
than for steam turbines. He had inspected some of the 
large gas engine stations on the Continent. The machines 
worked perfectly well in parallel. He had the opportunity of 
inspecting one of the engines which was dismantled for over- 
haul. It had been running for three years, and all the parts 
were in good condition. 

Mr. E. J. Fox said that as the authors had laid down the 
steam plant, the turbines did not show up to their best 
advantage. The heavy overload capacity of a steam turbine 
could be taken advantage of to reduce the capital cost. He 
thought that for the steam plant dealt with in the paper 
four sets of 2500 kilowatts coupled to alternators with an 
overload capacity of 50 or 60 per cent., continuously if 
necessary, would be more the thing. In one part of the 
paper the authors had shown that small gas engines are as 
economical as jarge ones. 

The last speaker was Mr. P. R. Allen, who, among other 
things, pointed out that if necessary the producers could be 
a considerable distance from the engines, and not close to 
them as the authors had shown. The loss in the steam 
pipes due to condensation with the steam plant did not enter 
into the question with gas-driven stations. He noticed that 
the authors had made no mention of a chemist’s wages on 
the labour bill for the gas plant. With sulphate of ammonia 
recovery plants a highly-trained chemist was necessary. 

The discussion was adjourned until February 25th. 








RUSSIAN TRADE AND FOREIGN ENTERPRISE. 


A RUSSIAN correspondent writes to us as follows :—It may 
interest you and your readers to learn that the International 
Harvester Company of America is about to build an immense 
works in South Russia for the construction of all classes of 
harvesting machinery. The capital sum for this undertaking 
will be 10,000,000 roubles—a rouble is worth 2s. 14d.—and 
the works will be situated quite close to coal, iron and coke, 
also not too far from timber. 

I myself have tried to interest English firms for some years 
in just this same project, but no one seemed to care about 
the matter—just like the English firms—although we have 
here certain English firms with capital invested in agricul- 
tural works, all of which pay well, and have paid well for 
many years; there seems to be an utter disregard to all enter- 
prise. It will now, as usual, be too late, for once the above 
company gets to work, with its immense stores all over 
Russia and Siberia and its great influence, a very serious 
blow will have been struck at English trade in this class of 
goods here. The intention is not only to supply Russia and 
Siberia, but also to export to Germany, Bulgaria, Turkey 
and elsewhere, which will also affect English trade. 

Another chance lost to English capitalists is the large 
Sisterski Works in the Urals. This works, I believe, has 
now passed into the hands of Swedish capitalists. It is a 
combination of several works under the above name, and 
comprises five rolling mills turning out annually 700,000 
poods of bars, 500,000 poods of roofing and other sheets, 
castings in steel and iron, &c., in addition 20 poods of 
gold and 10 poods of platinum and 500,000 poods of copper 





sulphides. Forest and land held by the works under a 
concession from the Russian Government amount to 
640 acres. 


Now that the Porto Franco on the Amur mouth is closed, 
and since from the 1st January all mining machinery entering 
Siberia has to pay a heavy duty, the importance of this 
works is vastly increased. Why on earth English people are 
so foolish as to let these chances go by is a puzzling matter. 
My firm buys and sells a large amount of iron of all kinds 
every year, and it is with the utmost difficulty that we can 
get what we sell ; the supply here never reaches the demand 
and is not likely to do so ; prices are high and the business is 
a ready money one. Last spring and summer we had to 
refuse orders for several thousands of poods ard cancel 
other orders, as we could not obtain the material, not 
only from the Urals, but also from South Russia. 

The Americans, Germans and Swedes are at the present 
time increasingly active here, and in another five years will 
have the whole trade in their hands. English people 
waste time on inquiries in Petersburg and Moscow, instead of 
inquiring here on the spot. When they do come here it is with 
introductions to people whose leanings and interests are 
altogether antagonistic to everything English, and who, 
while polite enough and fussy enough to put people at their 
ease, also take special pains so to work matters that the 
Englishman shall go away with only the worst impressions 
about the matter he happens to be interested in. I have 
known Englishmen themselves to serve their own countrymen 
this trick where their own interests personally have been 
involved, though I am happy to say this only in rare 
jastances. 
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HYDRAULIC PUMPING ENGINES. 


A LARGE set of hydraulic pumping engines has recently 
been supplied for work in Japan by Fielding and Platt, 
Limited, of Gloucester. The engines, which are illustrated 
above, are of the compound duplex type having two high- 
pressure cylinders 20in. in diameter, with two low-pressure 
cylinders 32in. in diameter, all working with a stroke of 32in. 
The pump rams are 6fin. diameter, and the pressure of the 
hydraulic supply is 1000 lb. per square inch. 

The engines are of the condensing type, with jet condensers, 
the air pumps being worked by a continuation of the piston- 
rods working out through the covers of the low-pressure 
cylinders. The steam cylinders are fitted with Corliss type 
valves, and under normal conditions they are worked upon 
the usual duplex system, whereby the piston-rod of one 
engine operates the valves of the other. A special arrange- 
ment is, however, provided in case of its being necessary to 
work one side only, so that the valves of each pair of cylinders 
can be operated by a small steam piston, which is controlled 
by a small side valve operated by the movement of the main 
piston. The pump bodies and valve-boxes are of cast steel, 
the latter being separate. 








IMPROVED PACKING AND PISTON RING. 


OUR attention has been called to improvements which have 


recently been made by Lancaster and Tonge, Limited, 
Pendleton, Manchester, in the construction of piston rings 
and metallic packings intended for high pressures. Fig. 1 shows 
the construction of the “‘limit’’ piston rings. The essential 
feature of these rings is the provision on the abutting sur- 











For the highest pressures and’ superheated:'steam the 
double metallic packing shown in Fig. 1 has been introduced 
by this firm. It comprises an inner set placed within the 
usual stuffing-box cast with the cylinder cover, and an outer 
set inside the casing C, the two being separated by the divid- 
ing plate T. The inner set of packings consists of two conical 
cup-shaped rings S and X', between which are placed two 
antifriction metal rings R R', surrounded bya spring P. 
These rings R R' are held up to the rod and in contact with 
each other by means of the springs in the bush Y'. These 
springs also serve to keep the ring S firmly bedded against 
the dividing plate T, which has a ground surface. The outer 
set of packings consists of the two rings U and V, which 














Fig. 2—PISTON RING 


together form a spherical joint allowing for any lateral or 
other movement of the piston-rod that may take place. Next 
to U and V the metallic blocks W, lined with antifriction 
metal, are placed. These are of the peculiar shape shown in 
the end elevation, and are held in contact with the rod by 
the springs Z. These serve to keep the rod steam tight. 
Behind the blocks W is placed a brass ring X, which is 
pressed against them, and the rings U V by means of 
springs thus keeping all j>ints at right angles tothe axis of 
the piston-rod steam tight. The springs Z are made of 
square steel in halves hooked at H, the length being adjust- 
able at 8. 
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Fig. 1—-METALLIC PACKING 


faces of projections and recesses which engage with one 
another as shown at A. The rings are turned on the outside 
accurately to the gauge of the cylinder for which they are 
intended, and the projections and recesses are fitted to each 
other. Afterwards the rings are cut through at the projection, 
the recess forming the limit and preventing the rings from 
opening beyond a predatermined size. In practice it is found 
that the vibration, and consequent wear, on the points AA 
compensate for the wear on the outer circumference of the 
rings, thus maintaining a steam-tight piston with a minimum 
of friction. 


This firm has just completed an important extension of its 
foundry, which is now equipped with the most modern 
appliances. The extension comprises an additional portion 
devoted chiefly to brass work, the full length of the foundry 
now being 155ft. It is lofty and well lighted, and is served 
by two overhead travelling cranes, one being a 10-ton crane, 
with three electric motors, and the other a 3 ton hand 
crane. Electric driving has also been applied to the foundry 
machinery, which includes a rattler and a magnetic separator. 
Ten melting furnaces for brass have been put in, the capaci- 

| ties of which run from 3001b. to 80 1b., the total yield being 


about one ton, while a small cupola is provided for specially 
large castings. Themelting furnazes are each built separately 
in a steel casing with a fire-brick lining, but are connected to 
a common chimney by separate flues. A noteworthy feature 
of the furnaces is the ease with which both the fire-bars and 
the fire-brick lining can be removed. This is effacted in a 
very simple manner by the provision of removable clamps at 
the bottom of the casing. The sizes vary according to the 
capacities, but the 300 Ib. size has a steel shell 26in. diameter 
and ;;in. thick. The inside of the furnace lining: is 18in. 
diameter, and the depth 3ft. 6in. 








LABOUR DISPUTES IN GERMANY. 


GERMAN industries have been much disturbed by labour 
disputes in recent years, and, after protracted controversy, an 
interesting, if not exactly novel, Bill for the avoidance of 
strikes and lock-outs is now before the Reichstag, and is likely 
to become law, having already passed through the Federal 
Council. This measure was promised in an Imperial message 
as far back as 1890, but it was not until last year that the 
Government succeeded in framing a Bill reasonably accept- 
able to both workmen and employers. This Bill provides for 
the establishment of representative councils of masters and 
men, presided over by independent chairmen. These councils 
are termed ‘‘ Chambers of Work ’’ (Arbeits-Kammer). 

In the preamble to the Bill the main object of the measure 
is stated to be the smoothing out of differences between 
employers and workmen. The hope is expressed that these 
Chambers of Work will promote personal contact and mutual 
understanding; discover and vindicate the legitimate in- 
terests, both industrial and economic, of the workman on the 
one hand, and cf the employers on the other; and advance 
industrial welfare generally. 

In the first place, Chambers of Work are to be established 
for each industry or branch of an industry, and not on the 
district or locality principle. The Chambers are to work in 
connection with the existing trade associations and under the 
supervision of the Federal Council. Sittings are to be held 
publicly, and questions are to be settled by a majority vote; 
but no decision may be made unless the same number of em- 
ployers and workmen are present. The representatives of 
the employers will be elected by the employers, and those of 
the workmen by the workmen conzerned. The representa- 
tives on both sides will be compansated for loss of time, and 
will have their travelling expenses paid by the local authori- 
ties. Representatives must be at least thirty years of age, and 
have been engaged for at least a year in the occupation or in- 
dustry for which the Chamber is established, and must not 
have accepted alms within a year of their election, unless the 
amount of such alms has been refunded. 

Not only is it hoped that these Chambers of Work will pro- 
mote harmony between capital and labour by an exchange of 
ideas and a clearing up of misunderstandings, but in certain 
cases of industrial rupture, the Chambers are to act as Courts 
of Arbitration. Besides this, the Chambers are to see, among 
other things, that the provisions of the Factory Acts, &c., 
are carried out, particularly those dealing with women and 
young persons; to furnish expert information and advice to 
the local authorities and the Government; to provide legal 
advice for workpeople; to establish—or, where alrealy 
established, to control—labour exchanges; erect workmen’s 
dwellings ; fix pay days and holidays; fix piece-work prices 
and rates of pay for Sundays and holidays; and establish, at 
their own discretion, unemployment insurance funds. 
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RAILWAY MATTERS. 


Av the forthcoming half-yearly meeting the share- 
holders in the Lancashire and Yorkshire Railway Company will 
be asked to approve the Lancashire and Yorkshire and North- 
astern Railways Bill. This authorises the construction of a rail- 
way about 8} miles in length, the extension of the Hatfield Moor 
branch of the Axholme Joint Railway, to terminate by a junction 
with the Dearne Valley Railway at Cantley, near Doncaster. 


H.M. TrapveE Commissioner in Canada reports an 
announcement in the Canadian Press to the effect that the 
Canadian Pacific Railway has decided to spend a sum of about 
6,000,000 dollars this year on the construction of from 250 to 300 
miles of railway in the prairie region. Among the proposed lines 
is one north of Lethbridge running towards Calgary, which will 
be about 150 miles in length. The remaining mileage will be at 
various points north of the main line in Alberta and Saskatchewan. 


H.M. Leaartron in Brazil reports that the President of 
the Republic has signed a decree granting a concession for fifty 
years to the Araraquara Railway Company for the construction 
and « se of a line between the cities of Sio Jose do Rio Petro, in 
the State of Sio Paulo, and Sio Francisco de Salles, in the State 
of Minas Geraes. The President has signed another decree 
approving surveys for the construction of the section of a line 102 
kiloms. in length from Passo Fundo to the river Uruguay, starting 
from kilometre 75. 


In a preliminary report on street and electric railways 
in the United States, exclisive of Alaska, Hawaii, Philippine 
Islands and Porto Rico, the Department of Commerce and Labour 
shows that for the year ending December 31st, 1907, there were 
827 power-houses, 2,384,518 horse-power of steam and gas engines, 
including turbines, or 2552 units in all, and 228 water wheels, 
aggregating 91,961 horse-power, employed in the street railway 
business. These figures represent 2.7, 83 4, 8.5, and 42.5 per cent 
of increase respectively, over the year ending June 30th, 1902. 


Ir is reported that Sir T. Shaughnessy has written a 
letter to Sir Wilfrid Laurier pointing out that during the years 
1902 to 1908 the Canadian Pacific Railway has added to its rolling 
stock at the rate of fourteen freight cars every day, one passenger 
car every two days, and one locomotive every three days ; and yet 
such is the volume of traffic that passes over this giant system that 
the Caradian Pacific Railway has the utmost difficulty in keeping 
pace with the demand made upon it. It has been calculated that 
the combined freight cars on the Canadian Pacific Railway have a 
deadweight crpacity equivalent to the weight of the entire popula- 
tion of England, 


Tue Pennsylvania State Railway Commission, in its 
first annual report, asks for enlarged authority enab ing it to deal 
with the removal of level crossings and the prevention of an increase 
in their number. The accident reports of the Commission show that 
14,070 persons were injured on the lines or property of common 
carriers in Pennsylvania during the year, aud in 1427 cases the 
injuries were fatal. Of these accidents, 9088 occurred on steam 
railways, and 4982 on street railways. During the year there 
were four accidents on street railways, in each of which the 
number of killed or injured was greater than in any accident 
occurring on a steam railway. 


Tur Board of Trade have recently confirmed the under- 
mentioned Orders, made by the Light Railway Commissioners : 
(1) Bere Alston and Calstock Light Railway (Extension and Amend- 
ment) Order, 1909. authorising the construction of a light railway 
in the county of Cornwall. from Kelly Bray to North Hill, being an 
extension of the light railway authorised by the Bere Alston and 
Calstock Light Railway Orders, 1900 to 1906, and for other pur- 
poses, (2) Shropshire and Montgomeryshire Light Railway Order, 
1909, authorising the reconstruction and working as a light railway 
of certain parts of the railways and works of the Shropshire Rail- 
ways Company, in the counties of Shropshire and Montgomery- 
shire. 


At a recent meeting of the Royal Colonial Institute a 
paper was read by Mr. E. B. Osborn on ‘‘ Canada’s New Trans- 
continental Railway and the Lands it Upened Up for Settlement 
and Investment.” Mr. Osborn said twenty years of exploration 
and inquiry had demonstrated that the Dominion was as rich in 
natural resources and had as good a climate, generally speaking, 
as portion which was rendered accessible by the Canadian Pacific 
tailway. Mr. Osborn said the building of the Grand Trunk 
Pacific was a long step forward iu the solution of the great 
transportation problems on which the growth of Canada was 
directly dependent. The next step, he believed, would be the 
construction of the Georgian Bay Cana’, 


Tuer discontinuance, after some thirty-six years’ con- 
tinuous running, of the London and Nurth-Western trains between 
Earl's Court and th+ Mansion House, has produced an unlooked, 
for result as regards traffic operations on ihe Underground electric 
railways. The displaced electric locomotives hitherto used in 
pairs for hauling these trains are now employed in hauling those 
‘**Circle” trains which are provided by the District Railway. 
Most of these trains now consist of one of these locomotives 
coupled to a four-coach set of vehicles. One good result conse- 
quent upon the new arrangements as regards the North-Western 
trains is that, in addition to the half-hourly Broad-street trains, an 
intermediate shuttle steam service is provided between Earl’s 
Court and Addison-road, thus making the service a 15-minute one, 


AN important part of the work involved in the widen- 
ing of the North British Railway Company’s main East Coast line 
in the Portobello distriet was carried through in a remarkably 
short time on Sunday, 14th inst., by Messrs. Hugh Symington and 
Sons, contractors, Glasgow. Having extended southwaros the 
abutments of Baileyfield Bridge, five girders, with a span of 67ft., 
had been laid on the new wall heads, and braced together, and a 
steel and cement floor laid upon them. On the 14th inst. the 
main up and down lines were lifted off the bridge, and the old 
girder work cleared away. Hauled by windlasses and running on 
bearings, the new bridge floor, weighing 120 tons, was brought 
40ft. along the wall heads into position. Hydraulic jacks sustained 
its weight while the bearings were removed. The whole work 
was carried through within nine hours, upwards of 120 men 
having been engaged. 


In a recent issue of an American contemporary, Mr. 
W. J. Wilgus, who was mainly responsible for the conversion to 
electric traction of the New York Central and Hudson River 
Railroad Company’s lines in the vicinity of New York, has been 
discussing the probability of the general electrification of main 
lines. In this communication he said that the early electrifica- 
tion of steam railroads in great centres of population was inevit- 
able, as the public demand for the removal of those disagreeable 
features attendant on the use of the steam locomotive was 
strengthened by the benefits that would accrue to the railways in 
increased earning capacity and the possibility of economies tend- 
ing to counterbalance the interest charges on the sums spent in 
conversion. Away from large cities, however, the pr ‘spects of the 
eclipse of the steam locomotive were very remote at present. 
Attempts to economise by the use of the overhead alternating 
current system had not been entirely successful on trunk lines, as 
the saving in sub-stations had been offset by the increased weight 
and cost of the electric locomotives and by untrustworthy opera- 
tion. He hoped that in the early future the question of the best 
electric system for adoption on steam railways would be settled, 
and that improvements in the generation, transmission and con- 
version of current, and in signals and rolling stock, would largely 
reduce the cost and increase the efficiency of electrical appliances, 





NOTES AND MEMORANDA. 


In a recent issue of an American contemporary W. T. 
Ryan treats of the choice of star or delta connections for the trans- 
formers used in three-phase systems and their various combina- 
tions. The author favours the delta-delta system, as the possibility 
of abnormal voltage strains being produced by an open circnit, a 
short circuit, or a ground is a minimum in this case. The possible 
increase in voltage is also less for a star-star system than for a 
part star part deita one. 


Tue recent discovery of coal at Powlett River is 
reported to be the most important made in Victona (Australia) 
for twenty-five years. The Director of the Geological Survey is 
said to believe that it will ultimately make Victoria independent 
of the rest of the world with regard to her coal supply. The quan- 
tity of coal available in the new field is computed at from 10,000,000 
to 20,000,000 tons ; but such estimates are not always to be relied 
upon. In any case the United Kingdom exports as much every 
year in the course of a few months. 





In a paper presented before the Division of Industrial 
Chemists and Chemical Engineers of the American Chemical 
Society, Mr. F. Woods called attention to the desirability of pur- 
chasing trolley wire with restrictions on the quality of material. 
He showed that two wires having equal diameter and equal con- 
ductivity may differ greatly as to torsional and tensile strength. 
Wires should possess high tensile strength in order to withstand 
abnormal Joads, while high torsional strength indicates homo- 
geneity and toughness—two desirable characteristics. In order 
to obtain the best results it is necessary to use high-grade copper, 
and to prevent an excess of cuprous oxide entering at any stage 
of the manufacture. 


AccorpiInG to an official report, there was a consider- 
able increase in shipping activity at Amsterdam in 1908, 2428 
ocean-going vessels arriving during the year, as compared with 
2368 in 1907, while there was an increase in tonnage of 10 per cent. 
The entrance to the North Sea Canal at Ymuiden is now of such 
dimensions and nature that the largest steamships can go up to 
Amsterdam to load and unload. The Rhine traffic also increased 
during 1908, 946 vessels, of 162,100 tons, arriving at Amsterdam 
during the year, as compared with 854 vessels, of 138,136 tons, in 
1907. The works at the Ooster Dok sluice will be completed 
early this year, and vessels will then be admitted into the Ooster 
Dok without any lock or s'uice. The breadth of the passage will 
be 60ft., and the depth 21ft. 6in. 


From a Belgian report of the progress of electro- 
metallurgy it appears that the cost of simple fusion of steel in an 
electric arc furnace of 1} tons capacity is about £4 per ton, if the 
cost of electric energy is 1d. per kilowatt hour. In large non-electric 
stee] furnaces the cost of fusion is slightly greater than this, and 
in smal] coke furnaces it is more than twiceas great. The electric 
furnace produces steel of very high grade and of any desired 
character, as the temperature can be controlled perfectly. The 
percentage of sulphur has been reduced from 0146 to 0.015 and 
that of lead from 0.12 to 0.005 by refining steel in the electric 
furnace. For an electric furnace of 14 tons capacity the total 
consumption of energy may be estimated at 1000 kilowatt hours 
per ton of steel if the charge is cold and about one-third as much 
if the charge is already fused. The thermal efficiency is very 
high, 50 or 60 per cent. 


F'UEL-GAS analysers have been investigated by the com- 
mittee on power generation of the American Street and Inter- 
urban Railway Engineering Association, which recently reported 
that they were of unquestionable value where continuous records 
are kept. In order to get the best indication of furnace condi- 
tions, the committee recommends putting the gas collector as close 
as possidle to the point where combustion ceases in the line of 
circulation. The collector should be a fin. or lin. pipe, with the 
end capped and provided with jin. holes at frequent intervals 
along the side, but not so many that their combined area equals 
that of the pipe. Experience indicates the best results are secured 
with a recording analyser in the main flue, supplemented by an 
indicating instrument connected into the breeching of each boiler, 
and so placed that the fireman can read it. The most common 
error in the operation of furnaces, which a CO, recorder shows, is 
stated to be the admission of too much air. 


An extended series of experiments on the drop in pres- 
sure in steam pipes was carried out during 1905 and 1906 by Herr 
C. Eberle, at the instance of the Society of German Engineers, and 
the results were published in the ‘‘ Zeitschrift ” of that body early 
in 1908. Herr Eberie conducted his ex periments on pipes of 2.8in. 
and 6in. internal diameter, with steam velocities ranging from 23ft. 
to 343ft. per second ; the steam pressures varied from 43 lb. to 
142 lb. per square inch absolute, and superheats up to 180 deg. 
Fah were employed. From the data thus obtained he deri:ed the 
following formula for the pressure drop, p in lbs. per square inch. 
p = 222.2 G L v?/D? x 10%, where G = specific weight of steam in 
Ibs. per cubic foot ; L = length of pipe in feet ; v = velocity of 
steam flow in feet per second ; D = diameter of pipe in feet. The 
coefficient 222 2 used is only 70 per cent. of that proposed earlier 
by Professor Gutermuth for the same formula. Herr Eberle also 
found that the resistance offered by each valve in the pipe line 
was equivalent to that of 53.8ft. of additional pipe. 


In an article appearing in a recent issue of the Elec- 
trical World a method of measuring the slip and speed of induction 
motors is described. A strip of iron }in. wide is clamped at one 
end to an iron support, and is of such length that its rate of vibra- 
tion is slightly greater than the frequency of the current running 
the motor. A light rider on the strip brings its period of vibration 
into synchronism with the current. Just below the strip, and 
supported on the same base, is an electromagnet with its pole just 
far away enough to allow the strip to vibrate freely ; this magnet 
is connected across the mains. On the end of the motor shaft is a 
cardboard disc, which has a radial slot of generous width near its 
outer edge. The vibrating strip is viewed through this. If the 
motor runs synchronously the strip will appear to stand still. 
Otherwise it will appear slowly to vibrate, and the number of 
apparent vibrations during any time will equal the number of 
cycles lost by the motor during the same time. By replacing the 
strip by an electrically driven tuning-fork the exact speed of the 
motor may be determined. 


Tuer “Proceedings” of the American Philosophical 
Society for 1908 contains a paper by Dr, A. E. Kennelly and Mr. 
Walter L. Upson, entitled ‘‘The Humming Telephone: A Con- 
tribution to the Theoretical and Practical Analysis of its Behaviour.” 
It is stated that the fact that the telephone receiver held either in 
contact with or close to the face of the transmitter may cause the 

roduction of a hum or singing tone appears to have been observed 
Mr. A. S. Hibberd, and first published in a paper read in 1901 
by Mr. F. Gill before a meeting of the Dublin Section of the 
Institution of Electrical Engineers. In many casesit is only neces- 
sary to lift a receiver from the hook and hold it face to face to the 
transmitter in order to produce a hum which may be so loud as to 
be heard in a distant room through several partitions. The pre- 
sent paper gives the result of a large number of experiments made 
with a view of establishing a theory of the phenomenon. Among 
the conclusions are that the mean frequency of the humming tele- 
phone note is determined solely by the receiver diaphragm and its 
natural free rate of vibration. On the other hand, the range of 
pitch vibration and the breaking conditions are determined by the” 
transmitter. For systems that are weak, however, either electric- 
ally or acoustically, the range of pitch above or below the mean 
would be rather small. The primary eurrent is ordinarily a mini- 
mum at the mean frequency and a maximum at the break, 


MISCELLANEA. 


THE Special Commission in Switzerland to deal with 
the introduction of electric traction on the State railways has fixed 
the standard periodicity for single-phase railways at 15 cycles 
per second. 


It is reported that a company is being formed to pro- 
mote a scheme for erecting huge permanent buildings in Manchester 
for holding exhibitions in connection with the engineering and 
other industries. Plans, it is stated, are being prepared, and a site 
a acquired in a plot of land covering several acres in Platt 

ields, 


AN amalgamation of German zinc works, with the co- 
operation of a large number of Belgian, French, Datch, and 
Austrian zine firms, was completed on February 16th, under the 
title of the Zinc Smelters’ Association, Limited. The basis for an 
international agreement with the other European spelter firms has 
already been arranged. 


Durine the last twenty years, since the introduction of 
deep wells in Burma, the petroleum output has grown to about 
138,000,000 gallons per year. This has reduced the import into 
India in ten years from 87,000,000 to 62,000,000 gallons, even 
with the constantly increasing consumption. The export of 
paraffin wax has meanwhile steadily grown. 


Tue London Chamber of Commerce yesterday decided 
to ludge a petition against the Amalgamation Bill promoted by the 
Great Nurthern, Great Central, and Great Eastern railway com- 
panies in order to secure a /ocvs standi for the Chamber and its 
members in the event of the Bill passing the second reading, with 
the object of obtaining amendments for the protection of traders. 


AccorpInG to the official organ of the Amalgamated 
Society of Engineers, the members of the union receiving unem- 
ployed benefit in January numbered 13,114, as compared witb 
11,600 in December, the increase being largely due to holiday 
suspensions. There were 2772 on sick benefit, and the number on 
superannuation had risen to 5658. The membership stood at 
108,300, a fall of 583 during the month. 


Unper the new régime in the Turkish empire the 
restrictions on electrical apparatus, of all classes, have been 
removed. The Government is planning to establish a te'ephone 
service similar to the telegraph service. This is a very interesting 
illustration of the advance of the Turkish Government, which 
heretofore has had a particular dread of electricity owing to its 
connection with the word dynamo, which obviously must have 
something to do with dynamite. 


Tue United States Senate, sitting in committee as a 
whole, has adopted an amendment to the Naval Bill providing that 
at the discretion of the President half the navy shall be kept in 
the waters of the Pacific so far as is practicable. The President 
already has authority to divide the fleet, but the amendment 
amounts to an expression of Congress in favour of such action. 
The Senate has also adopted an amendment limiting the size of 
the two new battleships, which are about to be built, to 2',000 
tons, and the cost, exclusive of armour and armament, te £900,000 
each. 


A REPORT from New York, dated February 14th, says 
that Dr. Lee de Forest had publicly announced that he had 
practically perfected a system of wireless transmission which he 
claimed would revolutionise present methods of communication. 
The inventor says that the apparatus dispenses with the spark as 
used now, and minimises the chance of the interruption of 
messages ; that it will permit of a speed of 40,000 words an hour, 
as compared with a transmission of 40 words a minute, which 
is about the limit of a first-class Morse operator. The new 
apparatus, he said, is to be used in connection with the installation 
of wireless telephony along the Atlantic coast. 


Serious differences between miners and mineowners, 
according to the Jrox and Coal Trades Review, have arisen in New 
Zealand owing to certain amendments to the Compensation Act, 
which make mineowners liable for compensation to miners suffer- 
ing from pneumo-coniosis—phthisis due to the inhalation of dust— 
and the decision of the masters, consequent thereon, that men 
must undergo medical examination before engagement. The 
mineowners have refused to accept the Government’s proposal to 
authorise the granting of policies without medical examination on 
the ground that the measure is only a temporary one. The 
Government has decided to cover the risks attached to pneumo- 
eoniosis by charging a special insurance rate of 40 per cent. in 
advance of the existing rate. A separate account of the premiums 
received and the claims paid is to be kept. 


Tur Department of Technical Education in Nova 
Scotia has established engineering schools and coal mining schools 
in the colliery districts. Engineering schools are maintained in the 
large centr2s, and are instructed firemen, engineers, and mechanics 
in the elementary scientific principles and modern practice in steam 
and mechanical engineering. Last year classes in mechanical draw- 
ing, machine drawing, electricity, and dynamo-electric laboratory 
work were established in connection with the engineering schools, 
and have been very well patronised. The coal mining schools aim 
to instruct miners in the science and art and modern practice of 
this difficult branch of industry. There is an evening’ school in 
practically every colliery town in Nova Scotia—some twenty in all. 
Day classes are held in the larger towns for men who work on 
night shift. The teachers, with the exception of a few assistants, 
are men who are best fitted by training and long practical experi- 
ence to act as instructors. 


AccorDING to a contemporary, a new machine is in use 
in Paris for cleansing and watering street surfaces. The water 
tank has a capacity of 2670 litres, and the vehicle is fitted with a 
de Dion-Bouton two-cylinder motor engine, rated at 15-17 horse- 
power. The steel chassis is 4.37 metres in length. The speed of 
the main shaft of 1400 revolutions per minute is reduced to 65 
revolutions per minute for the brush. There is a device for 
diminishing the volume of water emitted, so that the motor man 
can regulate the quantity of water distributed. It is stated that 
the machine will sweep 100,000 square metres of road surface daily, 
as against the 36,000 square metres possible with a horsed vehicle, 
and it will distribute about double the volume of water which can 
be dealt with by the ordinary water cart, or, say, 58,000 litres as 
compared with 27,600. Although the first cost of the machine 
is much greater than that of the vans drawn by horses formerly 
employed, it is stated that it will soon save its cost by cheaper 
working. 

Tue annual report of the Mackay Companies refers 
to the fact that in the spring of 1908 powerful steam fishing vessels 
operated their deep-sea nets, called trawls, on the bottom of the 
oceau off the coast of Ireland in such a manner as to disrupt the 
submarine cables oi the Commercial Cable Company, as well as of 
other cable companies. The interruption so seriously affected 
public business that protests were mide by commercial bodies, not 
only throughout the United States, but in England. At the 
request of the Mackay Companies, the United States Government 
called the attention of the British Government to the matter, and 
the Government appointed a Commission of Inquiry. That Com- 
mission reported recommending that stringent inspection be 
made of these trawling vessels. The interruptions, the report 
proceeds, still continue, and all the cable companies are still 
affected. Inspection is not enough. The Mackay Companies 
consider that steam-operated trawls should be prohibited in that 





particular part of the sea. The cable companies are still urging 
the British Government to adopt some real remedy 
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REPLIES. 


D. M.—Working to the formula as given in Molesworth— 


Q = 100 VPP H+GL 

where Q = the quantity in cubic feet per hour, D the diameter of pipe 
in inches, H the pressure of water in inches, G the specific gravity of the 
yas (in this case being air G = 1), and L the length of the pipe in yards, we 
obtain as a result, in round numbers, 3720 cubic feet. Toyet the amount 
per minute this must, of course, be divided by 60, and the final result is 
62 cubic feet. This figure would be somewhat reduced if the inside 
surface of the tube were rough. 

Racine Nit.—Your idea is ingenious, but you would find it difficult to 
work out in practice, For example,there would always be electric 
leakage along the wet skin of the ship, and even a thin wave would be 
enough to complete the circuit and give the engine full steam, though 
the propeller was still nearly uncovered. Mov: over, it would probably 
lag behind instead of antic ipating the racing, which should be the object 
of all governors, Other questions, such as corrosion due to electrolytic 
action, might require to be considered. Talk it over with some sea- 
going engineers, they will tell )ou the difficulties, 
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DEATH. 


On the 9th February, in London, Colonel ALEXANTER J. Fiteats, late 
Royal Engineers, second son of the late William Filyate, of Lissrenny, 
aged 71. 
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The Primary Armament of Battleships. 


For the last fifteen years the 12in. gun has been 
the standard heavy weapon mounted on al! British 
battleships, and between 1895 and 1905 four such 
guns formed the primary armament, the secondary 
armament comprising twelve 6in. guns; but with 
the general adoption of the Dreadnought type of 
battleship the number of heavy pieces has been 
greatly increased, and the individual power and rate 
of firing has been enormously augmented. In the 
Majestics the 12in. guns were only 35 calibres long 
—in the St. Vincents 50 calibre weapons are to be 
adopted. The weight of projectile remains sub- 
stantially the same— 850 1lb.—but the muzzle 
velocity has gone up from 2300ft. to practically 
3000ft. per second, and the muzzle energy from 
33,000 foot-tons to practically 50,000, an increase 
of over 50 percent. The size of ships has risen 
nearly in proportion, while, owing to experience 
gained in the Russo-Japanese war, systems of pro- 
tection have been more than correspondingly 
improved. The question of number, calibre, and 
position of heavy guns for future designs is con- 
sequently engrossing a very large amount of atten- 
tion at the present time, not only in this country 
but also abroad, where it is felt that the gun has 
slightly receded from its position relatively to the 
structures it is required to attack, not, perhaps, in 
the case of the pre-Dreadnought types, but un- 
doubtedly as regards the later classes of ship. The 
point at issue is really whether a greater number of 
guns of the same calibre should be carried, whether 
by a modified disposition they should all be arranged 
to fire on either beam, or if a larger calibre is to ke 
introduced. That Admiralties will adhere for ten 
or twelve years to ten 12in. guns and a score of 
4in. as a standard armament, much as four 12in. 
and twelve 6in. were adhered to in the Majestic, 





Glory, London, and Exmouth classes, is extremely 


unlikely, and the importance of the possible change 
should not be overlooked. If an increased number 
of turrets is required it is not hard to foresee the 
probable arrangement. Little seope for variation 
exists within the limits of 20,000 to 22,000 tons, 
owing to the size of the gun mountings and the 
restrictions of space; four centre line turrets and 
two broadside turrets arranged as in the Minas 
Geraes are inevitable. It might conceivably be 
possible to place two centre line turrets sufficiently 
far aft and forward to admit of two pairs of broad- 
side turrets at each end, but such an arrangement 
greatly restricts the arcs of fire. If only four 
turrets are adopted the most suitable arrangement 
is obviously to place them all on the centre line, 
with the two centre turrets arranged to fire over the 
two end guns. Such an arrangement is, we are 
aware, different from that adopted in the Inflex- 
ibles, but these ships are, for all practical purposes, 
only six-gun ships, the arc of training off the broad- 
side guns on the other beam being very small.: If 
all ten turrets of the Dreadnought -were to be 
arranged to fire on one beam a considerable addi- 
tion would have tc be made to the length of ship. 
This has been accomplished in the Delaware, but 
only at the sacrifice of end-on fire, while the ship 
has had to be made much longer than the Dread- 
nought. 

By no means novel, yet of more than ordinary 
importance at this juncture, is the suggestion to 
adopt triple mountings in one turret. Such an 
arrangement may effect a slight saving in propor- 
tionate weight of armour, and to some extent over- 
comes the difficulty of carrying two more twin 
mountings, but it has very serious objections. The 
principal of these is the effect of the recoil on the 
training of the turrets. In the ordinary twin 12in. 
mountings the guns are each some 4ft. off the 
centre line, and the “throw-off” due to the dis- 
charge of one gun is some four or five degrees, 
which has to be made up before the other gun can 
be fired on the same bearing. With triple mount- 
ings either of the two outside guns will be at least 
7ft. off the turret axis, and this effect will be 
greatly exaggerated. Whatever may be the advan- 
tages of the reduced number of turrets to the naval 
architect, even although they be of greater dia- 
meter than the existing turrets, triple mountings are, 
at present, sure of meeting with the unqualified con- 
demnation of practical gunnery men. 

The other alternative is to increase the calibre of 
the primary guns, which would be a step of far- 
reaching importance. For one thing, the weight of 
the armament and ammunition would be enor- 
mously increased; for another, the life of the gun 
would be reduced. Gunnery, however, has never 
stood still, and of the three alternatives with which 
naval designers are now faced ircrease of calibre is 
most favoured by the majority. Even if the 
number of primary guns is reduced from ten to 
eight, this would involve an increase of no less than 
35 per cent. in the weight of the main armament, 
and with this and the larger turret diameters 
involved the size of ships is bound to increase 
tremendously. 

American and German aartillerists are credited 
with ideas of 14in. and 35cm. guns respectively, 
but 134in. is the calibre suggested in this country, 
which, for the first time for many years, would 
then possess a smaller principal gun than those in’ 
use in other navies. A weapon of this nature 
45 calibres in length would weigh about 85 tons, 
compared with existing 58-ton guns; the energy 
developed at the muzzle would be approximately 
70,000 foot-tons. Many objections can be raised 
to the gun itself, but as a component feature of a 
first-class battleship it must be regarded from a 
more general point of view. The size and cost of 
warships have increased out of all proportion to the 
relative capacity of their destructive powers, 
because although more -primary guns are carried, 
far more has been devoted to features of internal 
protection, to interchangeability, to greater sub- 
division, and to enhanced weight of machinery. 
Far more is also done now-a-days in the way of 
improved means of ventilation, of automatic signals, 
and systems of communication of all kinds through- 
out the ship, which the growth in armament has 
gone far to obscure, and all these items add to the 
fighting power -by increasing the general internal 
efficiency of the ship, but do not affect the 
destructive power of the main armament in any 
way. 

The point of view that it is essential to take 
when considering the offensive and defensive 
powers of British ships is that of the conflicting 
items, of their offensive powers contrasted with 
opposing armour, and of possible hostile gun fire 








when comparing their capabilities of defence. 
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Viewed in the light of a Bellerophon versus a 
Temeraire, we cannot avoid the feeling that under 
conditions of actual warfare the 1lin. armour would 
defeat the 12in. projectile. Much more so will it 
defeat the 28 cm. shot, but the 30cm. belt of the 
Nassau should be still more impervious to the 12in. 
gun, and the number of pieces, unless more can be 
brought to bear at one time, does not affect penetra- 
tion. The striking energy of a shot is practically 
in proportion to the cube of the diameter, and 
armour that might resist a blow from a 12in. pro- 
jectile would be unable to cope with percussion 
40 per cent. greater. The resisting qualities of 
armour have undergone little or no increase in the 
last three or four years, and progress in this direc- 
tion is liable to be slow, as it appears that manu- 
facturers are closely approaching the limits obtain- 
able with a given thickness. An increase of an inch 
in belt or turret armour presents little difficulty, as 
the ship dimensions can be readily increased by the 
small amount necessary in all directions to carry 
it, but such a step means that the existing primary 
armament is even less capable of penetrating the 
external protection. Moreover, all modern vessels 
possess very considerable internal protection as well. 
Undoubtedly the 134in. gun would restore the 
supremacy of the primary armament, but this 
cannot be done, except at great expense, even if 
eight-gun ships, with four centre line turrets dis- 
posed, as in the Michigan, are adopted. The size 
of ship must be increased, and consequently the 
weight of armour goes up; the weight of main 
turrets and ammunition will be increased 75 per 
cent. for the same number of guns. This growth 
of individual cost has been accepted before—as, for 
instance, when the Venerables succeeded the 
Glory class, or the Commonwealth followed the 
Exmouths, and, in turn, cost 15 per cent. less than 
the Agamemnon and 30 per cent. less than the 
Dreadnoughts. The cost per ton has risen from 
£70 in the Formidables to over £90 in recent ships, 
and there appears to be every likelihood of a fresh 
increase. The money will have to be forthcoming 
if battleships built for the Royal Navy are to be 
capable of effectually destroying possible opponents, 
but wherefrom is the business of the Treasury and 
not of the Board of Admiralty. 


The Efficiency of Coal. 


EVERY text-book which deals with practical 
thermodynamics contains somewhere between its 
covers tables setting forth the efficiency of 
various coals, expressed in British thermal units. 
As, for example, good Welsh 14,858 units, equivalent 
to the evaporation of 15.25 lb. of water from and 
at 212 deg. We find in the same table, however, 
that on trial this coal actually converted only 
9.05 lb. of water into steam. Dozens of boilers 
have been made and tried and are in daily use. 
The variety of appliances for preventing smoke is 
endless. All the best skill and talent of the engi- 
neer and the chemist have been brought to bear; 
the collection and publication and utilisation of 
information about boilers and furnaces has never 
ceased for three-fourths of a century, and yet at 
the present moment men hold that they have done 
well if they can utilise 75 per cent. of the heat 
supposed to be in the coal. Nor is this all—nor is 
it, indeed, the more important part of the question. 
It seems to be impossible to settle with any accuracy 
what becomes of the so-called lost heat. We find 
it attributed to half a dozen different things, but no 
one is able to say how much is real'y lost in one way, 
and what percentage goes in another. Considering 
how much energy and brain power have been 
expended in trying to ascertain sources of loss and 
assign a positive value to each without success, it 
seems to ba worth while to reconsider the whole 
question, and ask ourselves if we are not proceeaing 
on wrong lines altogether. In short, do tabular 
figures such as those we have quoted possess any 
real value ? 

Let us see, in the first place, what they mean; 
how, in a word, they have been obtained. Two 
methods are used. According to the first the chemical 
composition of the coal is ascertained by analysis; 
as, for example, the Welsh coal mentioned above 
contains :—-Carbon, 83.78; hydrogen, 4.79; nitro- 
gen, 0.98; sulphur, 1.43; oxygen,4.15; ash, 4.91 
per cent. The calorific value of each is known, and 
a very simple calculation gives the units generated 
by the combustion of the fuel. The second, and 
more trustworchy method; consists in employing the 
bomb calorimeter test. Into a very strong s‘eel 
vessel is put a small quantity of powdered coal, 
care being taken that it shall represent the average 
of, say, a 10-ton truck load. In the powdered coal 
are placed two sparking points. The vessel is then 





charged with pure oxygen, which first expels the 
air. The pressure used varies, but 25 atmospheres 
is not unusual. The cock being closed, and the 
charging tube removed, the “bomb” is placed in a 
vessel containing a very carefully weighed quantity 
of distilled water, which vessel is sunk in a box 
lined with a couple of inches of felt. Thermometers 
are placed in the water, from which the escape of 
heat is carefully prevented. Aftera time the whole 
apparatus acquires the temperature of the labora- 
tory in which it stands. An electric current is 
then sent through the sparking points. The dust 
coal deflagrates, and the heat generated raises the 
temperature oi the water so many degrees, and 
thence its calorific efficiency is deduced. 

At first sight all this is very pretty and scientific 
and plausible; but when we come to think things 
out we cannot fail to see that it sets up a standard 
which is not only unattainable but inapplicable. 
It is a truism in the laboratory that unless the 
utmost care is taken in experimenting with the 
bomb calorimeter very serious errors may creep 
in. The amount of heat generated only 
reaches the maximum when all the conditions 
are just right. Now, in the furnace of a boiler they 
never are just right, and never can be, and it follows 
that the amount of heat supposed to be in the coal 
never becomes available for making steam, and never 
can. The temperature, for example, developed for 
the moment inside the bomb is enormous, and the 
combustion of the coal is absolutely complete. 
Nothing of this kind ever takes place in a furnace. 
The combination of solid and gaseous fuel with 
oxygen largely diluted with nitrogen (atmospheric 


air) is a very complex and little understood process, 
| measurements are absolutely bond fide, that the 
person measuring them has been absolutely honest 


and is far from being the simple transaction repre- 
sented by the combination which takes place with 
pure oxygen under,a heavy pressure. Various 
investigations which have gone on in France con- 
cerning the behaviour of hydrocarbon in internal 
combustion engines have given unexpected results. 
Thus it appears that carbon monoxide, CO, is 
absolutely uninflammable in the absence of water 
vapour. It will not take up another atom of oxygen. 
It also seems that the old belief that carbon will 
turn at once to CO: in the presence of plenty of 
oxygen is not well founded. Under certain con- 
ditions it is just as likely that the lower oxide will 
be formed as the higher. Other facts might be men- 
tioned which bear on the process of combustion and 
the evolution of heat in the furnace. It seems un- 
necessary, however, to urge further that under no 
circumstances can combustion take place in a 
furnace in such a way that the whole of the heat 
will be transferred to the water, as in the calori- 
meter, or become available for transfer. The con- 
ditions cannot under any conceivable circumstances 
be fulfilled. The standard is, in short, as useless 
as the ene 
si 
same reason. MRankine understood all this, and 
present-day students ought to master what he has 
said on the subject in his treatise on “ The Steam 
Engine and other Prime Movers.” 

If this view is correct it follows that an apparent 
efficiency of 75 per cent. and such like may really be 
much toolow. Compare now the 15.25 lb. of theory 
given above with the 9.05 of practice. Here the 
apparent efficiency is little over 59 per cent. 
Evidently it would seem a very bad boiler. But, 
let it be understood that the boiler never had 
14,858 units per lb. of coal to deal with, and it will 
come out in a far better light. The actual process 
of combustion in a furnace is a very rough and 
rule-of-thumb affair, and the results of the calori- 
meter must be applied with discretion. A more or 
less wild goose chase for heat that in truth never 
was lost, might well give place to a rational method 
of investigation and comparison of the merits of 
various steam generators. As the matter now 
stands we hear agreat deal about imperfect com- 
bustion, unburned gas, and so forth, on the one 
hand; while, on the other, the merits and demerits 
of any particular type of boiler are settled solely in 
terms of the weight of water that can be evaporated 
for every pound of coal put into the furnace. It 
may be accepted as indisputable that the calori- 
meter value of a coal is a wholly impossible stan- 
dard; but, on the other hand, there is no reason 
why much more should not be thought of the way 
in which coal is burned than is now the practice. 
It is for this reason that the investigations of the 
New York Geological Survey into the true calorific 
value of certain coals are so valuable. 

One thing at all events is better done by engineers 
in the United States than by their British brethren. 
They discuss papers better and to more purpose. 
An example is supplied by a paper—which has 
already been referred to in our pages—: On Some 


- E theorem of Carnot, and for the 








Results due to Improvements in Boiler and Furnagg 
Design,” by Mr. A. Bement, read before the 
Western Society of Engineers a few monthis ago, 
In that paper much importance is attached to 
furnace design. The discussion possessed peculigy 
interest, because in it we have elaborate searchings 
for sources of loss which really never occurred, 
But this paper is only one witness out of many to 
the increased consideration which is being paid to 
the way in which coal is burned. We may remind 
our readers of articles on this subject whic!: ap. 
peared in THE ENGINEER for April 24th, May 1gt. 
and December 25th, 1908. We do not refer 
now to the old hackneyed smoke prevention theme, 
Apart from that altogether is the desire to get the 
combustion as complete as possible, in the senge 
that it will give the largest quantity of heat in 
form available for making steam. SBoiler engineer. 
ing seems to have got near finality; furnace 
engineering certainly has not. 


The Determination of Quantities. 


IN the measurement of physical quantities the 
greater the number of observations the nearer 
does the mean value of all the measurements 
attain to the true value. By a development 
of the theory of probabilities the mean squared 
error in the mean is determined, which gives 
the limits on either side (+ or —) of the mean, 
within which the absolute value of the quantity 
lies. Now, the fundamental assumptions in the 
above theory, and in any theories by which the mean 
of a series of measurements is taken as the 
true value of the quantity measured, are that all the 


in his measurements, and that the instruments used 
are true and are properly used. The errors which 
the process of taking the mean are to eliminate are 
solely those due to the inherent faultiness of all 
measuring appliances and to the inevitable personal 
variation. If any of the measurements are de- 
liberately “ faked,” the whole method of taking the 
mean becomes a farce. 

Now engineers have very often to take measure- 
ments of quantities, not purely for abstract scientific 
purposes, but in order to determine the amount of 
a sum of money to be paid to a contractor. Such 
measurements are made conjointly with the con- 
tractor, who is but human, and may therefore be 
dishonest. In some countries there is an absolute 
certainty that a variable percentage of the measure- 
ments taken to determine a quantity are false, and 
the error is always in the same direction, ?.¢., always 
tends to make the amount to be paid bigger. The 
ratio of the variation in the percentage of “ faked” 
measurements and in the amount the “faked” 
exceeds the bond fide which it replaces is outside 
the realms of mathematics; it is too human for 
any consistent theory to be formed. It depends on 
the daring of the contractor, and the experience and 
the wakefulness—hence on the health and physical 
condition—of the measuring engineer. The num- 
ber and size of “fakes’’ may vary from day to 
day—they certainly vary from hour to hour during, 
say, @ four hours’ spell of taking over a canal. 
For in the first hour the engineer, fresh and wice 
awake, will be too wary to allow more than a very 
occasional fake toslipin unnoticed. The contractor 
is beautifully polite, makes no objection to anything, 
and is apparently cheerful, but resigned. The engi- 
neer begins to feel that he is being a bit too strict 
in his measurements ; also, as everything is going 
so smoothly, is not quite so careful in checking 
every single reading of tape or chain himself, and the 
percentage of false measurements goes up. A con- 
tractor is always willing to go on measuring up quan- 
tities for as many hours as the engineer likes; he 
knows that from the third hour onwards he will get 
back all he lost by the engineer’s fierce starting deter- 
mination to be absolutely strict, and from the latter's 
starting alertness in preventing fraud. No one with 
any experience of measuring quantities, in the Hast 
at any rate—with Eastern or ‘ Dago ” contractors— 
will deny the fact that, quite certainly, an 
unknown percentage of the measurements are 
untrue. This being the case, we cone to 
the general conclusion that in making such 
measurements, the general rule—" the more 
numerous the measurements the truer the mean ” 
—does not hold. For usually the total time avail- 
able for measuring any large quantity is limited: 
hence, if more measurements are taken, it means 
working more hours a day, or taking more measure- 
ments per hour, i.e., being less particular to check 
every measurement. In either of these cases it is 
obvious that the number and size of “ fakes” will 
increase. Take a case of the measurement of « 
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porrow pit, of ascertained average depth, for 
1 kilom. of its length. I. The width is measured 
every 100 m., the values being, (in metres) :— 
5.5, 7.6, 7.6, 6.8, 6.0, 7.8, 5.9, 6.3, 6.7, 7.0 
mean = 6.72 m. II. The width is measured every 
50 m., and we get ten more measurements, inter: 
posed in Series I. :—5.5, 6.8, 7.6, 7.6, 7.6, 7.2, 
6.8, 6.6, 6.0, 7.4, 7.8, 7.4, 5.9, 6.0, 6.3, 6.3, 
6.7, 6.8, 7.0, 6.1 mean = 6.77 m. 

The mean of the ten interposed values (2nd, 
4th . . - -) is 6.82m. Now the mean of 
Series II. is higher than that of Series I. In 
Series I. there was only one fake—the 3rd measure- 
ment is 7.6m.,and should be6.6m. The previous 
reading was 7.6 m., and if the engineer happens to 
notice that No. 3 is 6.6m., not 7.6 m., the tape- 
holder merely apologises—it was quite a probable 
mistake to make. In Series II. Nos. 12 and 18 
also have each been faked a whole metre too 
big. No. 12 is 7.4m., following on 7.4m,, 
7.8m.—a quite probable value not likely to 
excite suspicion—-similarly with No. 18. In 
Series I. there was only one fake; in Series II. 

with twice as many readings—there are not 
two, but three, fakes. If these fakes could be cor- 
rected it would be found that the mean of Series I. 
ig 6.62m., and of Series II. is also 6.62 m.; but 
they are not known, hence Series II. of twenty 
readings gives us a less exact mean than Series I. of 
ten. It is not implied that the aboveis an example 
from actual practice, but it easily might be. In 
the next kilometre measured the percentage of fakes 
might go up or down according as the contractor 
thought it safe or not. But, on the other hand, if 
we take too few measurements, the interval is so 
great between them that we do not approximate to 
the true mean either. For instance, if only five 
measurements had been taken, say 2nd, 4th, &c., of 
Series I., there would have been—perhaps—no 
faking, and the mean would work out 7.1 m.—much 
too big. Ifthe Ist, 3rd, &c., of Series I. had been 
taken the mean would be 6.16 m.—much too small, 
and unfair to the contractor. The problem is to 
find the happy mean between the limits :—(a) Few 
readings taken, none of them faked, yet at such 
wide intervals that their mean is unfair either to 
the payer or the payee; (b) many readings taken, 
an unknown percentage faked, and the mean cer- 
tainly unfair to the payer. These limits cannot be 
fixed by rule—they must be determined by every 
engineer for himself, with due regard to the con- 
tractor with whom he is dealing. Probably it 
is safer to approach limit (a), for here it is 
an even chance, in any particular case, whether 
the result favours the payer or the payee. If 
the quantity to be measured is very large— four or 
five weeks’ work—the final total will be very nearly 
true, as for each kilometre it is an even chance 
whether the payer or the payee is favoured. 
In this limit the fundamental assumption holds 
that the measurements are bond fide—hence the 
process of taking a mean is legitimate. In the 
other limit (>) this assumption is known not to be 
fulfilled ; therefore the process of taking the mean 
has no theoretical basis, and the result must always 
be in favour of the payee. We may draw an 
analogy to a pair of gamblers with two sets of dice, 
one set slightly loaded, so that the throw is never 
quite fair. They have a hundred thousand throws. 
In limit (a) they change sets in alternate throws, 
and at the end find themselves “square.” In 
limit (6) one gentleman throws always with the 
loaded set, and at the end of the bout ———! 

We see, then, that in quantity measurements, 
such as an engineer has to make for paying a 
contractor, the ordinary rule of physical measure- 
ments, the more numerous the measurements the 
truer their mean,” holds only to a very limited 
extent, and incautious compliance with it leads to 
serious errors. 








LITERATURE. 


Mechanical Engineering for Beginners. By R. 8. M’Laren. 
Charles Griffin and Sons, London. 1908. 

We have read this book with the utmost pleasure. We 

have found it delightful. The very outspoken author 





knows just what a text-book for beginners ought to be, | 


and he has supplied that and a good deal more. The 
text-book of engineering in the present day is hardly 
ever written by a practising enginecr. It almost invari- 
ably comes from the pen of a professor, or someone 
whose honourable vocation is to teach, not to make or do, 
or practise what he preaches. Mr. M’Laren is not this 
kind of man at all. He knows precisely what a young 
draughtsman, let us say, is likely to find useful ; and 
instead of supplying his facts thickly encrusted with 
mathematical formule, which are unnecessary, he pre- 
sents them in plain common sense language which can 
be readily understood. As we turn over the pages 
it is wonderful to see how little of the abstruse there is in 


practical work ; how much is ready cut and dried to the 
young man’s hand; and how simple are the “forces” 
with which he has to do, and how much arithmetic can 
accomplish. At the end of the volume will be found a 
“Conclusion.” Here we have some common sense—the 
rarest possible thing to find among the modern devotee 
of education. He gives examples of “‘ how not to do it,” 
which would be amusing if they were not deplorable. 
Thus he quotes from one book for young students, “ In 
single shears the shearing resistance of the rivet 


TT 
=j d f', where f! is the resistance to shearing.” 


Why not write at once A x R, where A is the area and R 
the resistance? Again, “If a student should ask a 
junior professor how to find the pressure on 
the slide-bar of an engine, he will probably be 
told that the pressure can be found by multiplying 
the pressure on the piston by the sine of the 
angle formed by a prolongation of the piston-rod and con- 
necting-rod. Now in a drawing-office, where a draughts- 
man’s time has to be paid for, one does not find him 
seeking out angles by means of protractors, and then 
turning up tables of sines, cosines, secants, &c. If the 
draughtsman wishes to know what the greatest pres- 
sure will be upon the slide bars, he simply multiplies the 
pressure exerted by the piston by the length of the 
crank, and divides by the length of the connecting-rod, 
ignoring sines and angles altogether.” There is a delight- 
ful story concerning a young man fresh from college 
who, called upon to design some very strong hydraulic 
riveter arms, spent a day finding the centre of gravity of 
the arms, and covered many sheets of foolscap with 
calculations and logarithms.’ In the end he arrived 
at the conclusion that the arm must be 5283ft. 
deep. When it was pointed out that this appeared 
to be an excessive dimension, he was in no way 
abashed. He held that he was all right, except that 
he had used a wrong logarithm. One more passage 
from this very outspoken book we are compelled to 
quote: “It must be borne in mind that, valuable 
as wathematical investigations are in enabling one tounder- 
stand a subject thoroughly they usually follow and do not 
precede useful inventions. Take the case of the 
problem of aérial navigation, which at the moment of 
writing has not been solved. Books showing mathe- 
matically and theoretically how such flight may be 
accomplished seem to be strangely lacking ; but as soon as 
some possibly ignorant and benighted inventor constructs 





| an airship which can be used with safety, then, undoubt- 
| edly, the technical press will teem with books filled from 
| cover to cover with mathematics showing exactly how 
it is done; and the student will be told that if he 
wishes to know anything about aérial flight he must 
master the contents of these works. One cannot help 
feeling, however unreasonable the feeling may be, that 
such books would be more useful if they were published 
before rather than after the problem has been solved on 
other lines.” 

But it is not in the “ conclusions” alone that we find 
words of wisdom. They turn up all over the book. 
Take, for example, the following passage. The author 
| has just been discussing the value of the steam jacket in 
|a very sensible way. He has his doubts as to its value, 
| but he writes:—‘There is, however, one advantage in 
| jacketing an engine which a maker cannot afford to 
| overlook—it makes a good selling point. If A.’s repre- 
| sentative can say to an intending purchaser, ‘ My engine 
| is jacketed while B.’s is not,’ it may possibly turn the 
| scale in A.’s favour; and it must be remembered that, 
| distasteful as the fact may appear, the majority of engine 
| builders are in business not for the pleasure of the thing, 
|nor for the purpose of contributing papers to learned 





| o 4s : 
| societies, but to make money for themselves or their 


| shareholders.’ We have said much the same thing a dozen 
| times. 
| The experience of a practical engineer is made manifest 
| throughout the book. The author by no means confines him- 
self to telling how the strength of any particular thing should 
| be calculated, but he points out mistakes in design which 
| are to be avoided. He ranges over a wide field, and he 
| is quite up to date in his acquaintance with machinery. 
| He says nothing whatever as to how things should be 
| made or about tools. If this knowledge cannot be 
| obtained by the student in going through the shops, then 
| it cannot be obtained at all; certainly not from books. 
| We shall not occupy space with a list of the subjects 
| about which Mr. M’Laren has written, but we can say 
| that, numerous as these are, they are all well handled, 
| and the very few apparent mistakes we have detected are 
| after all more, perhaps, founded on differences of opinion 
thanon fact. The diagrams are quite exceptional in their 
| merit, and there is an almost total absence of the standard 
| electros and process blocks, almost always “ borrowed,” 
'which disfigure only too many otherwise excellent 
treatises. The printing and paper reflect credit on the 
| printer and publisher. In very many respects the book 
| stands quite alone. We can scarcely imagine it forming 
| part of a college course of reading; but we can assure the 
| “ Beginner,” whether he is going through a technical 
| college or not, that he will find its presence on his table 
| extremely desirable. 


SHORT NOTICES. 


| The Electrical Equipment of Collieries. W. G, Duncan 
{and D. Penman. London: Scott, Greenwood and Son, 8, 
| Broadway, Ludgate-hill, E.C. Price 10s. 6d. net.—Litera- 
| ture dealing with the electrification of collieries is somewhat 
scarce, notwithstanding that the application of electricity to 
this class of service has gained considerable prominence. 
The present volume appears to meet the requirements of 
colliery managers who are not versed in electrical matters, 
and who are desirous of gaining such knowledge. For 
mining students also the book is well suited, because it deals 
with the general principles of magnetism and electricity as 
well as the application of the latter to the mining industry. 
The field which the book covers can be gauged from some of 
the titles of its fourteen chapters. Among other things 


| 
| 





these deal with general principles, magnetism, units, cells, 
dynamos and motors, transmission and distribution of power, 
prime movers, lighting by electricity, the initial outlay and 
working cost of electrical installations, electricity applied to 
coal cutting, electric haulage, winding and locomotives, 
electric pumps and pumping, electric-power drills, and under- 
ground coal conveyors, and so forth. A feature of the book 
is the tables of cost and productive results, which are given 
in a special chapter and elsewhere. 


The Navy League Annual, 1908-1909. Alan H. Bur- 
goyne. London: The Navy League, 13, Victoria-street 
5.W. Price 2s. 6d.—Many little modifications have been 
introduced into the 1909 edition of this interesting book. 
The articles in Part II. have been reduced from fifteen to 
eleven ; but since the pages devoted to this section have been 
considerably increased in number, the authors have been 
enabled to deal with their subjects less encumbered by 
exigencies of space than was the case last year. In Part I. 
there is an innovation to which special attention is directed. 
An article on Comparative Naval Strength, by Mr. Gerard 
Fiennes. Among the articles in Part II. there is one on 
Progress in Marine Propulsion, The Margin of Safety 
Some Reflections on the Submarines of France, German 
Naval Policy, The Evolution of Torpedo Craft, The Manning 
of the Navy in Peace and War, &c. Part III. remains 
practically as before, though 4 series of statistical tables has 
been added which should prove useful in the computation of 
relative naval strength. Another feature worthy of notice is 
oo of Dreadnoughts built or being built for this and other 
nations. 


Laboratory Notes on Industrial Water Analysis. By Ellen 
H. Richards. London: Chapman and Hall, Limited, Hen- 
rietta-street, Covent-garden. Price 2s. net.—This short 
book gives an excellent insight into the problems involved in 
the analysis of water used for industrial purposes. The usual 
methods employed and described in nearly all text books on 
this subject are not dealt with here. The book is only short, 
aad in the few pa;es it contains the author considers only 
special methods of determining the composition of the water 
under consideration. The book is divided into two parts. 
The first deals with four laboratory exercises. The second 
part includes chapters on standard solutions, computations 
cf hypothetical combinations, percentage composition of 
salinity in various waters, tables, convenient data, and some 
useful references. Several useful short methods for deter- 
mining the nature, though not necessarily the accurate 
composition, of water is given, which will be appreciated by 
those desiring to know what kind of water they are using 
without having to undertake an elaborate chemical analysis. 
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TWO-SPINDLE SAW BENCH. 


AN improved saw bench of the universal type suitable for | 


all kinds of accurate work, such as fine joinery, cabinet, and 
pattern making, is shown in the accompanying illustrations. 
The machine will cut compound angles, rough out core boxes, 
or is suitable for ripping and cross-cutting, grooving, mitre- 
ing, bevelling, tc. It will be seen that the spindles and 
bearings are carried in a well-ribbed revolving frame, which is 
supported in bearings at each end. The front bearing, where 
the spindles project, is made in the form ofa disc, completely 
enclosing all the working parts. The movable frame is turned 
by means of a worm and wheel, and is self-locking. Saws 
16in. diameter can be carried for ripping and cross-cutting, 


projecting 4}in. (max.) above the table top, or a single saw | 


24in. diameter, projecting as much as Stin., may be em- 
ployed. The saw spindles are operated by an endless belt 


circumferential and diagonal grooves cut all over their | 


surface. 


This special 


| dition for effective extraction of the 


| allows the foreign matter to pass through. 


| with mild steel gudgeons. 


passing round tightening pulleys, which run in gun-metal | 


self-lubricating bushes. 


The table is 44in. long by 40in. wide, | 





and can be canted to an angle of 45deg., the angle being | 


shown on a graduated scale. 


The front part of the table, | 


which moves on anti-friction rollers, is 16in. wide, and can 
be locked in position when desired. This table will cross-cut | 


36in. The width of the saw gap may be increased to take a 


grooving head 24in. wide, or a ‘‘drunken’’ or ‘‘ wobble”? | 
The fence may be quickly moved from the saw to rip up | 


saw. 
to 2lin. wide on the right-hand side, the width being shown 
onascale. A micrometer adjustment is provided for fine 
work. The fence can be canted to 45deg. and also swivels to 
an angle of 30deg. either way. It can be used on either side 
of the saw for roughing out core boxes. The mitreing and 
cross-cutting fence is pivoted on the sliding table, which is 
graduated in degrees, the standard angles being determined 
by a taper pin. A rod with a movable stop is provided for 
cutting off up to 36in. 


saw. 


close up to the saw when the gauge is set at an angle. Pro- 
vision is also made for a rod with sliding stops to be carried. 
The makers are T. Robinson and Sons, Limited, Roch- 
dale, who also build a dimension saw bench of similar 


pattern to the above, with a single spindle arranged to rise | 
and fall, the canting table being without the sliding front | 


portion. 








A LARGE SUGAR CANE MILL. 


ON page 192 of this issue we illustrate a new eleven-roller | 


sugar cane mill as erected in the ‘‘ Waterloo ’’ Usine, 
Trinidad. This mill, which, we understand, is the largest 
and most powerful yet constructed either by British or 
American engineers, consists of a combination of three three- 
roller mills preceded by a pair of preparatory crusher rollers 
all connected by gearing to a horizontal steam engine. 

The specification of this plant was prepared by Mr. C. T. 
Berthon, of Ceylon House, Eastcheap, E.C., consulting 
éngineer for the New Colonial Company, Limited, and the 
details of the design and the execution of the work were 
earried out under his inspection by Messrs. John McNeil and 
Co., of Colonial Ironworks, Govan, Glasgow. 

Some idea of the massive proportions of this plant may be 
gathered from the fact that itcrushes 1200 tons of cane per 
day, and weighs over 700 tons. 

We have already referred briefly to the disposition of the 
rollers, and the arrangement is clearly shown on page 192 
The crusher is of the makers’ patented design, and consists of 


A graduated universal gauge for light | 
work is also provided, and may be used on either side of the | 
The gauge slides in a planed way in the table, and on | 
its face is a steel sliding piece to form a support for the timber | 





A DUMBTURNER 


are 18in. diameter by 24in. long. The top rollers are fitted 
with hydraulic appliances in a similar manner to the crusher. 
It will be seen from the engraving that the mills are fitted 
with double pinions, which more evenly distribute the driving 
stress along the rollers. Although not plainly seen in the 
engraving, all the mill gudgeons have the same large square 
end formed on them by which the top roller is connected to 
the gearing, and in this way any roller may act as the top 
roller. This provides for each roller in turn taking the heavy 
work put upon the top roller, which is obviously twice that of 
either lower one, and has the great advantage that one spare 
roller can take the place of any of the nine rollers. 

Between each set of mills there is fitted a conveyor to carry 
the partly crushed cane from one mill to the next, and as 
each conveyor is fitted with a friction clutch, it can be easily 
and quickly disengaged if necessary. There is a spraying 
apparatus for the purpose of adding the proper quantity of 





two cast iron rollers 32in. diameter by 72in. long with deep 


macerating water to the megass, or partially crushed cane, as 


grooving ensures a keen gripping and | 
| lacerating action on the canes, at the same time having the | 
| important property of passing the canes on to the first grind- 
| ing mill as a mashed and fibrous mat, which is the ideal con- 
*2ice in its passage 
| through the three following mills. Thes~ rollers are held in 
| cast steel housings in which are fitted hydraulic plungers. 
| These produce a definite pressure on the top roller and act at | 
| the same time as a safety appliance in the event of any | 
foreign substance entering along with the canes, for imme- 
| diately the given pressure is exceeded the top roller rises and | 
} and second mills. 
The mill proper consists of three three-roller mills of the 
| usual type, having rollers 36in. diameter by 72in. long, fitted 
The journals of these gudgeons | 

| direct to the furnaces, where it is used for generating all the 











it emerges from the back rollers of the first and second mills. 
In the engraving there are shown two sets of water piping, 
one set being the ‘supply to the hydraulic appliances, the 
other being the water supply to the mill bushes, which are 
water-jacketed. This is necessary owing to the enormous 
pressure they have to bear in actual working conditions. 
The mills are all carried on one continuous and massive 


| bed-plate, in which are formed juice collecting trays which 


discharge into one main juice gutter arranged alongside. On 
account of the juice as it comes from such a mill containing 
fine particles of crushed cane, or ‘‘ cush-cush,’’ a mechanical 
strainer is provided combined with an elevator, which returns 
the cush-cush to the intermediate carrier between the first 


A cane carrier 150ft. in length and fed by a mechanical 
unloader is used for feeding the mill. The crushed cane or 
megass from the last rollers is also carried by a conveyor 


steam required in the factory. 

As will be seen from the engraving, the top roller of each 
mill is connected to the gearing by means of a large square 
coupling bar of steel and cast iron box couplings. Motion is 
given to this gearing by a strong cast steel pinion carried on 
the outer end of the engine crank shaft, which is so situated 
that the power necessary to drive the mills is as equally 
divided as possible on both sides of the crank shaft. The 
wheels of this gearing have large cast iron star centres in 
halves, with cast steel rims in segments bolted on, the teeth 
of which are of ample pitch and very broad on the face; the 
pinions also being of cast steel. The ratio of the gearing is 
such as to bring down the mean revolutions of the mill rollers 
to about two and a quarter per minute. A special ‘‘ Colonial "’ 
metal is used in casting the rollers, which, it is claimed, 
possesses the property of being extremely hard and at the 
same time exposing a coarse biting surface to the canes. 

An important detail of every sugar cane mill is the so- 
called dumbturner, which is fitted in the space between the 
three rollers, and whose function it is to support the canes 
emerging from between the top and front rollers and guide 
them until they are gripped between the top and back rollers. 
The engraving given on this page shows the construction of 
the makers’ patented dumbturner as applied to the mills 
illustrated, the special feature of which is the provision for 
accurate adjustment and rigid fixing obtained by the wedge 
colts. 

The power for driving this plant is obtained from a single- 
cylinder non-condensing steam engine with Corliss valve 
gear. The cylinder is 34in. diameter by 60in. stroke, and is 
designed for a working pressure of 120lb. per square inch. 
The crank shaft journals are 154in. diameter by 2ft. 4in. 


| long; the fly-wheel is 20ft. diameter and weighs 22 tons, and 


to the rim of the fly-wheel there is connected a special barring 
engine having automatic releasing gear. 








THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION 0} 
YORKSHIRE STUDENTS.—The seventh ordinary meeting of the 
session will be held in the Library, Philosophical Hall, Leeds, this 
evening at 7.30 p.m., when Mr. W. M. Carr, Stud. Inst. C.E., will 
read a paper entitled ‘The Recent Extension at the ‘Stocks 
Well’ Pumping Station of the Widnes Corporation Waterworks.’ 


NortH-East Coast INSTITUTION OF ENGINEERS AND_ SHIP- 
BUILDERS.—The fifth general meeting of the session will be held in 
the Lecture Theatre of the Literary and Philosophical Se<iety, 
Westgate-road, Newcastle-upon-Tyne, this evening at 7.30 ).m. 
The discussion on Mr. J. M. Allan’s paper on “The Fatigue of 
Copper Pipes” will be resumed. Note.—Samples of tests can be 
examined at the Institution Rooms. A paper on ‘‘ The Scienti‘ic 
Education of Naval Architects,” by Professor J. J. Welch, will be 
read and discussed. 
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TWO-SPEED DEVICE FOR SPINNING FRAMES. 





IN our issue of October 23rd, 1908, we described a system | 


of driving spinning frames by means of a variable speed electric 
motor made by Brown, Boveri, and Co., Limited, the object 
being to vary the spinning speed according to the position of 
the ring rail ; or, in other words, to enable the speed of pro- 
duction to be accelerated as the conditions will permit. It is 
a well appreciated fact among textile manufacturers that 
a moderate running speed is possible when starting to 


ily s ‘ ° 
aio on a bare tube, owing to the risk of breaking the yarn by 
the extra stress put on the material, resulting from the acute- 


ness of the angle A, B, C—Fig. 3—formed at this stage by the 
thread. However, as layer upon layer is wound on the cop, 
the condition improves, owing to the angle steadily becoming 
Jess acute, and when the cop bottom is formed and the angle 
A, B, E is more obtuse, the tension is so much less that the 
spindles may be run at a much higher speed without injury to 
the material. In the device above alluded to this variation 
of speed was ingeniously effected in the electric motor itself. 
In mills where the individual electric drive has not been ap- 
plied, such variations of speed must be effected by mechanical 














| As regards freedom from breakdown, the report on Stationary | 
| Engine Breakdowns, presented by Mr. Michael Longridge a | 
| few years ago, reveals a ,very satisfactory state of things in | 
this respect, for out of 124 stoppages into which he had 
inquired three only could be attributed to belts and ropes | 
collectively. Now, although rope driving, like that by belts, 
depends upon circumferential friction, peripheral speeds, and 
the amount of material in contact, there is a marked differ- 
ence in the details of the two systems, While the belt runs | 
on a flat or slightly convex surface, ropes run in a series 
of grooves, and it is upon the correctness or otherwise of the | 
design of the grooves in both the driving and driven pulleys 
that the efficiency of this method of transmission largely de- 
pendent. Grooves with curved sides have been tested and found 
wanting, having proved not only a hindrance to the driving 
force, but also, owing to the rolling action set up in the rope, 
highly destructive to the texture. Even with angular grooves 
this rolling is only preventable by making the angles fairly 
acute. 

Mr. Edward Kenyon, in an excellent paper which he read 
a short time ago before the members of the South Wales 
Institute of Engineers, recommends grooves of 40 deg. for 
ropes above lfin. diameter, 30 deg. for ropes of medium size, 









































Figs. 1 and 2—TWO-SPEED DEVICE FOR SPINNING FRAMES 


means. ‘Tl’. Coulthard and Co., Limited, Preston, are intro- 
ducing the Mongne two-speed accelerating device, which may 
be said to go some distance in the right direction, although 
the variation in speed is not so delicately graded. nor, perhaps, 
of so wide a range as that provided by a variable motor drive. 
The arrangement is shown fairly clearly in the accompanying 
diagrams, Figs. 1 and 2. From these it will be seen that the 
invention consists of a sliding pulley H, having two different 
diameters, a clutch keyed on the tin roller shaft J, and a 
system of levers and weights. Fig. 1 shows the frame being 
driven by the larger portion of the pulley, and, therefore, at 
the slower speed. As soon, however, as the ring plate A 
arrives at the high level with the cop bottom at full diameter, 
the plate comes in contact with the lever B, pushing the latter 
in the direction of the arrow. The same movement releases 
the bracket C on the end of the rod E. The bracket then falls 
into contact with a cam on the shaft D, and the system of 
weighted levers is caused to be released, withdrawing the 
smaller diameter of the pulley H from within the loose 
pulley K into the position hitherto occupied by the larger 


and for the small ropes used in driving cotton machinery 
jin. diameter and less, angles of 15 deg. The grooves should, 
moreover, be of ample depth, so that when compression of the 
ropes takes place, the Jatter will not find their way to the 
bottom, or work upon the semi-circular surface with which 
such grooves usually terminate. 

Fig. 1, which is only diagrammatic, shows how a 40 deg. 
groove should be set out. The circle represents the diameter 
of the rope through which are drawn the vertical and hori- 
zontal centre lines shown, and AB is the chord of the arc. 
Lay off along the vertical centre line in a downward direc- 
tion from the centre a length equal to the line A B. This 
gives the centre from which the curve of the bottom groove 
may be struck. A further distance equal to A B along the 
same vertical line gives the point from which the sides of 
the groove spring. Continue these until they intersect the 
horizontal line C A C, and the points of intersection form the 
centres for the radii of the flange terminals. If the grooves 
are to be flangeless—a form which is favoured by some 
engineers—the setting out is proceeded with on similar lines, 


| except that the angles are extended and simply rounded off 








Fig. 3 


diameter. The driving belt coming on to the smaller 
diameter thus causes the speed of the spindles to be increased 
in the same ratio as the difference in the circumferences of the | 
sliding pulley, see Fig. 2. 

By this device the spindles may be run at a normal speed | 
of, say, 9000 revolutions, until the cop bottom, or full | 
diameter, is formed, the time occupied in this part of the | 
operation being about one-sixth of the period required to | 
make a full bobbin. For the remaining five-sixths of the 
time occupied the high speed of spinning is brought into use, 
or, say, about 10,000 revolutions per minute, thus giving an 
appreciable increased production. If the main belt drive is 
somewhat short, a tension pulley will probably be found 
necessary to prevent the slipping of the belt on the small 
diameter. The makers are providing a simple tension device 
of this character. 











POWER TRANSMISSION BY COTTON ROPES. 


ALTHOUGH cotton ropes have long been recognised in | 
Lancashire as a highly flexible and efficient means of trans- | 
mitting power in textile factories in which steady driving is 
essential, there are some power users who are not so well | 
aware of the advantages possessed by them. The reason of | 
their efficiency is that ropes of this material readily respond | 
to any fluctuations in the load by spiral extension and con- | 
traction, while still maintaining their grip on the pulleys. | 
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{ Independently of the difference in the tension between the 
tight and the slack side of a rope which is necessary for the 
transmission of power, centrifugal tension has also to be 
reckoned with. As this centrifugal tension increases as the 
square of the velocity, it becomes a limiting factor in the 
speed at which rope driving remains effective. The practical 


| limit to the speed of ropes has thus been usually reckoned at 


somewhere about 5000ft. per minute. Mr. Kenyon, how- 
ever, claims that the action of the grooves on the ro 


| opposes the centrifugal tension so effectively that much higher 


speeds can be used. In his paper he quotes a table ot horse- 
powers which three-strand cotton driving ropes will transmit, 
allowing a good margin of safety when ruaning on pulleys 
not less than 30 times the diameter of the rope, The 
table has, we understand, been compiled from the actual 
practice of a well-known firm. From this table it appears 
that a rope lin. in diameter—a common size in mill driving 
—will transmit 10 horse-power at 1000ft. peripheral speed, 
and pro rata up to a speed of 7000ft. per minute. There are, 
however, not many instances of rope drives in which a speed 
of 5000ft. per minute is exceeded, on account of the necessity 
of the employment of specially constructed pulleys to with- 
stand the centrifugal force. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





THE annual dinner of this society was held at the Grand 
Hotel, Manchester, on Friday, 12th inst., and there was a 
very satisfactory attendance. Mr. Gecrge Hughes, the presi- 
dent, occupied the chair, and there were also present Mr. T. 
Hurry Riches, president Institution Mechanical Engineers ; 
Mr. J. A. F. Aspinall, president-elect Institution Mechanical 
Engineers ; Professors Rutherford and Carpenter, Colonel 
H. T. Crook, president Manchester Association of Students 
of the Institution Civil Engineers; Mr. Arthur T. Woods, 
president of the Liverpool Engineering Society ; Mr. Miles 
Walker, president of the Manchester Section of the Institu- 
tion of Electrical Engineers; Mr. Francis Ashworth and Mr. 
W.T. Stubbs, the respective president and vice-president of 
the Manchester Chamber of Commerce. 

The toast of ‘‘ Our Educational Institutions ’’ was proposed 
by Mr. Hurry Riches, who eulogised the part played by the 
late Sir Joseph Whitworth in educational matters. He was 
sure there never was a service rendered to engineers which had 
proved more valuable than the establishment of the Whit- 
worth Scholarships. While the speaker supported education 
as a whole, he always felt bound to utter one word of warn- 
ing, namely, the necessity of recognising that no sound or 
complete education, at least for an engineer, could be attained 
until the student had had not only a theoretical but a prac- 
tical training. 

In replying to this toast, Professor Rutherford gave some 
views on the subject of the training of young engineers, and 
compared the systems of training in vogue in this country 
with those of America and Canada. He thought that in 
those countries the universities play a more prominent part 
in the instruction of the engineer than they do here, and that 
the openings for men who have passed through the universi- 
ties are more numerous in America. He advocated 
that the theoretical training should be taken before the 
practical side, and thought that in the future young engineers 
will have to devote alonger time to the theoretical side, then 
go out into the shops to obtain the practical applications of 
their knowledge. Professor Carpenter also replied to the toast, 
and spoke of the progress which was being and had recently 
been made in metallurgical research, and the good educational 
work which was being done in the colleges at Sheffield, Man- 
chester, Leeds, and Liverpool. 

The toast of ‘‘ Our Guests’’ was briefly proposed by Mr. 
Alfred Saxon, and Mr. Aspinall, in his response, disagreed 
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at the terminals, as shown in Fig. 2. The pitch is gained by 
measuring from centre to centre of the mid feathers along the 
horizontal line passing through the circle, and this multiplied 


| by the nwmber of the ropes, adding the number of two apices 
| to represent the extra metal required for the outside flanges, 


gives the total width of the pulley. The only alteration in 
setting out a 30 deg. groove is in the length of the measuring 
staff, which, instead of being represented by the chord A B, is 


| extended to a point where a line resting at 45 deg. from the 


centre of the rope intersects the circle at C. Ifa line equal 
in length to the line BC in Fig. 3 be laid off on the vertical 
centre line starting from the centre of the rope, a point is 
obtained from which the groove may be struck, and if the 
line be produced still further downward for another length 
equal to B C a point is reached which is the inverted apex of 


| the angle. 


The efficiency and life of the driving medium depend, of 
course, to a large extent on the size of the pulleys. Bending 
round small circumferences has a deleterious effect on the 
material. Experience has proved that a safe guide for good 


diameter of the rope itself. Nothing, according to Mr. 
Kenyon, has operated so much against the successful applica- 
tion of ropes to the driving of dynamos or transmission from 
high-speed motors as the adoption of pulleys below this 
limitation. When large pulleys are impracticable, it is 
therefore advisable, instead of employing an abnormal 
quantity of thick ropes to make up for grip, to use a greater 
number of small-diameter ropes. 


\ 


with Professor Rutherford’s idea on the training of engineers. 
He would rather suggest when possible that the practical 
training, or a portion of it, should be taken before the theo- 
retical side. He thought something was to be said in favour 
of the Scotch system, in which lads went into the workshops 
in the summer and into the school in winter. He thought 
that the subdivision of the university work, as in the cases of 
the cities above alluded to, stimulated local interest, and 
enabled the study of subjects which the different localities 
are particularly in need of to be encouraged. Mr. Aspinall 
concluded his reply with a few words in high praise of Mr. 
Hughes, the president, who, he said, was **one of that band 
of young men who had assisted him for years.’’ 
“Prosperity to the Manchester Association of Engineers 
and the Engineering Trades’? was proposed by Mr. F. Ash- 
worth, who took the opportunity to refer to the efforts which 
the Manchester Chamber of Commerce are putting forth to 
induce the French Government to moderate the proposed in- 
creace in their tarifis against British engineering products. 
The toast was very ably replied to by Mr. Hughes, who first 


| working is to take as the minimum diameter 30 times the congratulated Professor Rutherford on his success in winning 


the Nobel prize. He then went on to review in a concise 
manner the features of scientific, economic, and engineering 
interest during his year of office. He said the Manchester 
Engineering Society stood fifth in point of seniority amongst 
all the similar institutions in this country, having been esta- 
blished in 1856. He regretted that his term of office as pre- 
sident had almost come to an end, and would always look 
back upon it with feelings of pleasure, 
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THE FLIGHT OF BIRDS.* 
By F. W. LANCHESTER. 


In the flight of birds it is customary to recognise three methods 
or modes of flight, namely :—(1) The gliding mode (or, vol plané 
of the French), 1n which the bird, pcised on rigid pinvons, 
gradually descends along an inclined path ; (2) the soaring mode 
(vol @ voile), which in appearance resembles the gliding mode, 
e. cept that the bird does not descend, but may even increase its 
altitude; (3) the active mode (vol ramé), characte.ised by the 
flapping of the wings. 

his classification, like many others that it is convenient to 
adopt, is admittedly of a rough-and-ready kind; in fact, the 
gliding mode is the essential mode of flight, and both soaring and 
active flight involve the gliding mode with certain additions. 
Thus we must really consider mode (1) as the essential mode of 
flight, and (2) and (3) as variations to be studied subsequently. 

In simple gliding the problem of flight is presented in its 
most elementary form. Taking the primary object of flight to be 
locomotion, gliding flight permits of a bird passing from one 
point to another without muscular exertion, its weight wholly 


Fig. 1 


sustained by the atrodynamic reaction on its outspread wings, 
and the energy necessary to overcome its line-of-flight resistance 
supplied by the descent of its mass under the influence of 
gravity. 

It is evident—bearing in mind that the object of flight is 
locomotion — that the bird which is of the most efficient design 
will descend at the smallest gliding angle, the gliding angle being 
in fact an inverse measure of efficiency, for, for a given initial 
altitude, the bird whose gliding angle is least will be capable of 
the longest trajectory before coming to earth. 

The manner of propulsion in gliding flight is best demonstrated 
by the resolution of the force of gravity along the line of flight 
and. at right angles thereto—Fig 2. The former may be regarded 
as the force of propulsion, and the latter as the load sustained. 
So long as the gliding angle is a small angle, which, in effect, it 


observation, and so an inexperienced observer will be led into 
error. 

Let us consider the familiar cass of a rook or crow alighting 
in a field ; the bird may often be observed to leave a tree—Fig. 4 

and after a plunge accompanied by a few strokes of the 
wing at A, it will glide gently down and alight at B. The 
terminal portion of this glide will, perhaps, be at an angle of 
2deg or 3deg., or even less, but the velocity is gradually 
diminishing, and so the angle observed is not the true gliding 
angle, any more than would be the case if, as illustrated in Fig. 5, 
in which the bird may be actually ascending when about to alight. 
In both these cases the gliding angle at the terminal portion of 
the flight is fictitious, the energy is mostly being supplied by the 
emptying of the kinetic reservoir, and not immediately by gravity. 
In the free-wheeling analogy the corresponding conditions are 
those of a cyclist who, after the descent of a hill, comes to rest 
on an approximately level or uphill stretch of road ; this simile 


Ei, 





One remarkable fact in connection with the design of arial 
gliders or a’rodones is that the crudest of wing form, 7.¢ , a rectay. 
gular flat plane, is nearly as economical—as measured by the 
gliding angle—as the most carefully constructed pterygoid form 
This appears to the author to be analogous to a fact known in the 
design of the screw propeller; if a propeller is properly propor. 
tioned as to diameter and pitch, its efficiency, if made of true 
helical form—of constant pitch from boss to tip of blade and from 
edge to edge—is very little short of the best obtainable, the 
improvement that can be realised by adopting pterygoid form jy 
far less than would be supposed. ‘The above facts are rather 
paradoxical ; the following explanation is given in the author's 
‘**Aérial Flight.”* Briefly, owing to the plane giving riso to 
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what is known as discontinuous motion (in the air), involving g 
‘dead-water ” region—-Fig. 10—skin friction on the upper surface 
is diminished or may become absent or even of negative sign, and 
thus any loss of pores that takes place due tw the disconformity 
of the plane to the system of flow is made good by the reduction 








Figs. 4 and 5 
will perhaps serve to give to the non-technical mind a clear appre- 
ciation of the conditions. | 
It is essential fur accuracy that, in the determination of the | 
gliding angle, the velocity shall be the same at the beginning and | 
end of the period observed, or alternatively the distance—the 
length of the flight path under observation—must be so great as 
to render the difference between the kinetic energy at the 


in the tangential drag ; that is, in effect, by the diminution of the 
coefficient of skin friction. + 
One of the consequences of the author's theory of least resistance 


| is that the conditions of least resistance are fulfilled when a 
| certain direct proportion exists between the pressure (per unit 


area) and the square of the velocity, and this relation - the value 
of the constant connecting these quantities—depends upon the 































































































Fig. 2 


usually is, the component 1 normal to the flight path may be 
taken as sensibly equal to the weight W, so that a force of pro- 
pulsion F may be substituted for the line-of-flight component of 
gra‘ity 2 without essentially affecting the conditions—Fig. 3. It 
thus becomes apparent that the gliding angle represents the 
grad ent that a bird or flying machine has continuously to climb 
in order to sustain itself in horizontal flight ; and thus if in any 
particular case we know the gliding angle, we can at once calculate 
the energy necessary to flight. 
Let us take, for example, the hypothetical case of a pelican of 
14 1b. weight, which we will assume has a gliding angle of 8 deg., 
or 1:7, then the necessary force of propulsion will be 2 lb., and if 
its velocity of flight be 60ft. per second, the power necessary to 
light will be 120 foot-pounds per second, or at the rate of = 
Zs 

14 = 64 lb. sustained per horse-power. In reality the expen- 
diture will be greater, owing to the inefficiency of the means of 
propulsion. In the case of a flying machine driven by a screw 


propeller this loss of power is at best in the neighbourhood of 
one-third of the total; that is, the highest efficiency obtainable 
is somewhere about 67 percent. On the efficiency of wing propul- 
sion very littleis known; some suggestions are given later in the 
present paper. 

Considering the importance of ascertaining the gliding angle, 
namely, the minimum gliding angle of which any particular species 
is capable—very little reliable work has been done ; indeed, the 
messurement, simple as it is in the case of models, is one which in 
the case of living things it is not easy to make. The most reliable 
determination is probably that of Bretonniere, who, from observa- 
tions on the fiight of storks made over a distance of about one 
kilometre, gave the gliding angle as approximately 10 degrees or 
1: 5.7, the velocity being about 20 metres per second. 

Measurements of the gliding angle made over short distances 
are, generally speaking, notreliable. There is considerable analogy 
between a gliding bird and a cyclist free-wheeling or “coasting ;” 
in both cases the energy required for propulsion is supplied by 
gravity, and in both cases this fact may be temporarily obscured by 
undulations in the road or flight path, as thecase may be, the kinetic 
energy constituting a reservoir that is drawn upon and replenished 
as occasion requires. Thus a gliding bird may often be seen to 
rise to clear an obstacle, just as a cyclist free-wheeling may be 
carried over a culvert or hillock by his impetus. Moreover, just 
as the change in the velocity of the cyclist may not be noticeable, 

so also it is easy for the change in the velocity of a bird to escape 





— Natural History and Philosophical Society, January 19th, 
Ko 


observations. 


better approximation to the true gliding angle by joining the 
points of departure and alighting, A and B, than by taking any 
individual portion of the curve, but even this is not accurate, for 
although the velocity at these two points is equal, being of zero 
value, the bird commonly flaps its wings for a brief interval, and 
on alighting it usually has some small residual velocity that it 
absorbs with its legs. 
two disturbing factors neutralise one another, there would still 


speeds too far removed from that for which the bird is designed, 
that is, its ordinary velocity of flight, so that the gliding angle, 
computed in the manner suggested, would probably be in excess 
of its true value. 

At the present time we know more about the conditions govern- 
ing the gliding angle, and its probable magnitude from pure theory 
and from model experiment than we do from observations on the 
flight of birds. 

Langley believed that the gliding angle could be diminished 
almost indefinitely by increasing the velocity of flight and by 
increasing the wing area, but this conclusion rested on a funda- 
mental error in ignoring the tangential drag exerted by the air on 
the exposed surfaces or ‘‘skin-friction.” Langley explicitly stated 
his belief that skin-friction is negligible. In point of fact the 
skin friction is not negligible in any sense, and it is a remarkable 


fore the gliding angle, is independent of the velocity. 
In the demonstration of this fact it is assumed that the design 
is varied to suit the velocity, so as to be in every casea design of 
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least resistance ; itis als» assumed that the resistance in considera- 
tion is that essential to flight, to support a stated total load. The 
resistance offered hy the body of the bird—or machine—or body 
according to the well-known V2 law. The position of affairs is 
resistance is given by the ordinate 0 O, and the body resistance 
by the additional ordinate set off from O, x, as datum, and indi- 
cated by the line pp, which is a parabola. Abscissa = velocity 
and ordinates = resistance. 

From purely theoretical considerations based on measurements 
and data of somewhat doubtful accuracy, it would seem that the 





Fig. 7 


gliding angle—neglecting body resistance—should have a minimum 
value round about 4 deg., or 1:14. The theory is, however, 
admittedly incomplete, and it would appear from experiments 
made with a large number of carefully constructed models, that 
the best result to be obtained in practice, after allowing for body 
resistance, is nearly double this value, and it may be taken as 
highly improbable that the gliding angle of any existing species of 
bird is as low as 1:10. Bretonniere’s figure is most likely near to 
the truth not only for the stork but for most other species. Wings 
of considerable aspect ratio, that is to say, with a span great in 
proportion to their fore-and-aft dimension, are at an advantage 
from an aérodynamic point of view, and other things being equal, 
give the best results, z.¢., the least resistance, hence we might 
expect the albatros—Fig. 7—to have a less gliding angle than the 
herring gull—Fig. 8—or the rook—Fig. 9. It is said that in 
individual cases the albatross has been found with an aspect ratio 
as high as 1:12 or even 1:13. 











+ “ Aérial Flight,” Vol. I., Aérodynamics, Chapter VII, 


remain the circumstance that flight becomes uneconomical at | 


and important fact that when the influence of this factor is taken | 
into account, the author has shown that the resistance, and there- | 


resistan e is taken as a separate added resistance which varies | 


thus shown graphically by Fig. 6, in which the constant flight | 
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beginning and end of the flight an unimportant factor. We may take | 
it that the latter condition was fulfilled in the case of Bretonniere’s oe 
In the example illustrated in Figs. 4 and 5, we shall obtain a | Y 
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If we could with justice assume that these | 


Fig. 9 


coefficient of skin friction, upon the aspect ratio and upon the type 

ef aérofoil employed, ‘.e., whether of plane or of pterygoid form. 
| The full results of the investigation will be found in the author's 
| * Aérial Flight.” * 

From the present point of view the difference between the plane 
and the pterygoid form is one of some importance. The pressure 
| for least resistance in the case of the simple plane is less than for 
the pterygoid form, consequently the area required can be reduced 
| if the pterygoid form is adopted. Now, since the supporting 
members constitute useless load, that is to say, the weight of a 
| bird’s wings is not part of the useful cargo, and since the wing 
| weight must increase in some way as a function of the area, we 
| have the probable reason why the atroplane is not adopted by 
| birds, and that the pterygoid form, having an arched section — 
Fig 12—is universally employed, the bird adopts the type that 
involves the least addition to its weight. 

Now, it is a well-known proposition that all difficulties due to 
structural weight are of little importance when the objects with 
which we are concerned are of small size, whereas they become of 
great importance when the objects are large ; eventually we know 
| the size of an animal or structure is limited by the available 





Fig. 10 


| strength of materials. Hence, if the above explanation is correct, 
| we should expect to find in the smallest birds or flying creatures, 
| that the pterygoid form with its stream line system—Figs. 12 and 
| 13—will give place to the true aéroplane with its discontinuous sys 
| tem— Fig. 10and 11. This is precisely what we do find, the wings with 
| which insects, flies, gnats, dragon flies, butterflies, &c. - are fur- 
ished are approximate aéroplanes, which certainly do not present 
a concave surface to the pressure region when in use, and which 
there is every reason to suppose behave as aéroplanes in giving rise 
| to a discontinuous system of flow and in other essential re 
| spects. Nature appears to have found it convenient, at the point 
where it pays to make the change, to vary simultaneously the 
whole scheme of construction, each scheme belonging to its own 
| independent line of heredity extending back into the remote 
| geological past, It is, however, in all probability the physical 





Fig. 11 


principles above discussed that preserve the line of demarcation a+ 
to wing form where we find it at present, and which prevent the 
bird and the flying insect from mutually poaching on each other's 
preserves, to the ultimate extinction or partial extinction of one or 
the other. The disappearance of the pterodactyl may be cited as 
an instance of how completely a whole zoological order may be 
wiped out of existence by a competing order of more efficient 
design and better mechanical detail, unless the said competitor 
has points of superiority in some respect or unless there are special 
reasons or conditions why he should he able to hold his own. 
Before entirely quitting the present branch of the subject, it is 
worthy of note that although butterflies and moths have, generally 





* Vol. I., Aérodynamics, §§ 182, et seq. 

+ Fig. 10 gives diagrammatically the form of flow, known to hydro 
dynamic theory as a discontinuous system. Fig. 11 shows how, according 
to the experiments of Prandtl, the surface of discontinuity breaks up into 
vortices, 

* Vol. 1, Aérodynamics, $§ 185 et seq. 
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gs of the aéroplane type, many of the ornithoptera 
yf the Malay Archipelago show some semblance of the dipping 
ent edge characteristic of pterygoid form ; a similar feature is 
found in a few of the larger moths. At the best the dipping edge 
shows itself amongst moths and butterflies in an e<tremely rudi- 
s ontane and undeveloped form, so much so that it is impossible 
to assert that the appearance of the feature is of any real signifi- 


speaking, wip 


ay ; have so far confined ourselves to the discussion of some of 
the more important considerations presented by the economic 
aspect of the subject, and no attempt has been made to e«plain 
why arigid mode! or aérodone—in its simplest form consisting 
I of a flat rectangular ballasted plane—is possessed of such 


erveilOon stability, why in fact it glides smoothly to earth with 
a perfectly self-regulated velocity like a living bird. We will now 
turn ur attention to this aspect of gliding flight ; it is evidently 


(Herring Gull) 
Fig. 12 


ossible that the gliding bird also owes its stability to ordinary 
dynamic laws coupled with its own capacity for assuming a rigid 
attitude. and not—as has been commonly supposed —to a continual 
and watchful exercise of skill or intelligence. ’ 

The author has, in his ‘ Ad ial Flight,’ * submitted the theory 
of the longitudinal stability of a simple aérodone to a mathemati- 
cal analysis, in which an equation is reached defining the character 
and form of the flight path ; the general principles, however, are 
better grasped by a less rigid qualitative treatment as in the open- 
ing chapter of the second volume of the work in question. For the 
present purpose the ballasted atroplane may be taken for the pur- 
pose of demonstration; the more highly developed airodone 
involves in reality no new principles. : ‘ 

When a plane is moved through the air inclined by a small angle 
to its direction of motion, the centre of pressure is situated at a 
point very much in advance of the centre of figure ; the greater 





Fig. 13 


the angle the nearer does the centre of pressure approach to the 
centre of figure and the less the angle, up to a certain point at 
least, the further the two are separated. The result of this is that 
when an aéroplane is gliding free from constraint, and if it be so 
ballasted as to bring its centre of gravity into a position which 
corresponds to that of the centre of pressure ata stated angle, 
say B, then so long as the aéroplane is making this particular 
angle B to its line of flight, the action and reaction are in the 
same straight line, and there is no couple tending to cause the 
angle to increase or diminish. If, owing to any disturbance of the 
flight, the angle at any time should become too great, the centre 
of pressure moves aft and a couple arises tending to correct the 
error—Fig. 14; if,on the contrary, the angle becomes two small, the 
centre of pressure moves forward and again the couple tends to 





Fig. 14 


correct the departure-—-Fig. 15. ‘Thus the angle made by the 
plane to its line of flight is one of equilibrium. The same obviously 
applies to an aérodone of bird-like form, only here the displacement 
of the centre of pressure of the aérofoil is comparatively trivial 
owing to its being of pterygoid section, but the tail plane ensures 
the attitude of the atrodone being stable. 

So far we have only reached the result specifically stated ; it has 
not been shown how the velocity is self-regulating. It is evident 
that for the stated angle there is some particular velocity—termed 
by the author the natural velocity—at which the aérodynamic 
reaction experienced by the aérodone will be just sufficient to 
sustain the weight, and that so long as this velocity is maintained 
there will be no tendency of the aérodone to alter its (vertical) 
course. If, now, we suppose that the atrodone be launched at 
its natural velocity in a direction inclined downward at just such 
an angle as will provide a gravity component sufficient to overcome 
the resistance to flight, its condition will be one of equilibrium—it 














Fig. 15 


will continue to glide uniformly ad insinitum ; it remains for us to 
determine whether or no the said equilibrium is stable or other- 
wise. Let us suppose some slight disturbance to take place either 
as to velocity or angle ; let us suppose, for example, that the flight 
path be too steep. Ther the gravity component will exceed the 
resistance and the velocity wil! be increased ; this will result in an 
increased pressure reaction in accordance with the V? law ; this 
excess of pressure reaction will result in the flight path being 
diverted upward, that is, the path inclination will be lessened 
and so the gravity component will diminish and after a time the 
velocity will become reduced. If we follow the matter further 
we see that the flight path continuing its direction of 
diminished inclination will result in the pressure reaction being 
insufficient, when the unsupported weight will tend again to 
increase the flight path angle, and the whole cycle of changes will 
be repeated. It is thus evident that the conditions are those of 
stable equilibrium, any disturbance resulting in a restoring change, 
and the result being an oscillation, the flight path becoming of 
wave-like form. 

This is precisely the result arrived at by the mathematical 
analysis, by which itis shown that the undulations are of appro .i- 
mately trochoidal form, the orbit of the trochoid-like path being 
for small amplitudes of elliptical form, the major axis being 


* Vol. If., Ch. 2. 





vertical, and /Z times the minor or horizontal axis—Fig. 16. 
In Fig. 17 other examples of the curve are given, but it is with the 
inflected series, and, in particular, with the approximate trochoid, 
we are mostly owed in real flight. The curves—Fig. 17—in 
which the bird or aérodone ‘‘ loops the loop ” are called tumbler 
curves, from their resemblance to the evolutions of a tumbler 
pigeon. It is u rather interesting fact that the particular case 
ee the separation of the tumbler and inflected series is a semi- 
circle, 

In addition to demonstrating the form of the curves as above on 
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an hypothesis that leaves certain factors out of account, the author 
has followed the matter up by dealing with these factors in a sub- 
sequent investigation. It is shown in brief that the influence of 
resistance to flight is to damp out the oscillations, so that any dis- 
turbance of the flight of un aérodone will tend to die away, and the 
flight path settle down to the steady state. It is further shown 
that the influence of moment of inertia about a transverse axis has 
the opposite effect, and, in order that the flight path should be 
stable the oscillation must be made to damp out, and, in order 
that this should take place, acertain equation must be complied 
with, termed the equation of stability. 

In the author’s work this equation of stability is confirmed by 
model experiment, and it is then applied to (a) the Common 
Swift and (b) the Wandering Albatross, and in both cases the 
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Fig. 17 


evidence is strongly in favour of the view that for birds in simple 
gliding flight the stability is automatic. 

The application of the author’s equation to actual birds is for 
several necessary reasons no more than a rough approximation, 
still the re-ults are such as to leave very little doubt in the author’s 
mind as to the fact. 

We have now concluded our survey of the subject of gliding 
flight, and may proceed to consider the various means utilised by 
birds for propulsion. We will first deal with the soaring mode. 

It is a well-established fact that many birds habitually remain 
in the air for indefinite periods of time without the visible ex- 
penditure of muscular energy. We know enough about the 
economics of flight to understand that no expenditure of muscular 
energy that is not visible and obvious can account for the perfor- 
mance of the work necessary to flight ; consequently we are led to 
infer that the supply of energy must be sought elsewhere. Birds 
observed under the above conditions are said to soar. 

Soaring flight is of‘ two main kinds :—(1) The bird is sustained 





Fig. 18 


on an upcurrent or by the upward component of a wind that is not 
horizontal in direction ; (2) the bird utilises the turbulence energy 
of the wind or internal work of the wind as it has been termed by 
Langley. 

The theory of the first of these kinds of soaring is of the most 
elementary simplicity. In the case of a direct upcurrent it is only 
necessary for the upward velocity of the wind to be equal to, or 
in excess of, the velocity of gliding descent for the bird to be 
able to glide continuously without loss, or even with a definite 
gain of altitude. If the upcurrent exists as the vertical compo- 
nent of a wind possessed of considerable horizontal motion the 
conditions are perhaps a trifle more complicated. Thus birds may 
be frequently observed soaring above the flank of a mountain 
where the wind, ordinarily horizontal, has a vertical component 
imparted to it. In this case not only is it necessary that the 
upward velocity shall be in excess of the velocity of gliding 
descent, but it is also necessary that the inclination of the wind 
direction shall be as great or greater than the gliding angle, for 
otherwise the bird, although not losing altitude, is unable to stem 
the air current, and sooner or later will be carried out of the 
favourable region to some point where the upcurrent no longer 
exists. In practice the slope of the mountain requires to be con- 
siderably steeper than the gliding angle, for soaring to be of ser- 
vice the bird must be able to come and go and wheel at will ; 
beyond this the wind current will not, save in exceptional cases, 
be as steep as the gradient by which it is deflected, so that where 
birds are commonly seen to soar the slope is usually precipitous. 

One of the most common situations where upcurrent soaring may 
be witnessed is in the vicinity of the perpendicular cliffs that 
abound along our coasts ; when a sea breeze is b owing the upcur- 
rent is sufficient, even at some quite considerable distance in front 
of the cliff, to sustain a soaring bird. The form of flow in such a 
situation is represented approximately in Fig. 18, the dotted circle 





being intended roughly to define the region in which the air 
current will best serve the purpose of sustentation. 

The second variety of soaring, in which the bird derives its 
energy from the irregularity of the wind, is more difficult to 
comprehend, for it involves dynamical considerations of a some- 
what complex kind. A bird is not eble to utilise the main h ri- 
zontal current of the wind for its support like a string kite, because 
it has not, like the latter, an anchorage that will prevent it partak- 
ing of the motion of the wind itself. If the motion of the wind 
were horizontal and uniform the position of a bird with regard to 
flight would be just the same as in still air, in fact when there is 
no wind in the ordinary sense we may regard the motion of the 
air, carried round with the earth, as a colossal wind of a perfectly 
uni‘orm character, and the identity of the conditions of still air 
and uniform horizontal wind, so far as a bird is concerned, becomes 
at once apparent. 

It has been shown by meteorolozical observation, and, indeed, - 
it is otherwise a well-known and obvious fact, that wind is not a 
uniform motion of the air, but one that involves many other kinds 
of disturbance, the motion is said to be turbulent, and the tur- 
bulence is relatively greater the higher the velocity of translation. 
In some cases the turbulence is due to forms of motion that 
persist and move from one part of the fluid to another, such as 
vortices ; in other cases the irregularity is due to the immediate 
influence of an obstacle, but in whatever form the turbulence is 
present the bird is able to play off the motion of one part of the 
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air on another part, and if it conduct its operations on the prin- 
ciple of endeav »uring to check those parts of the wind that are 
moving too rapidly, and to accelerate those that are moving too 
slowly, there will result an unlocking of the energy of turbulence, 
which will become available for the purposes of fight. 

The author has shown, on a simplified hypothesis, that so long 
as the velocity of mean square of the turbulence in the air dealt 
with by the bird is sufficient proportionally to the square of the 
velocity of flight, the supply of energy will be sufficient for 
dynamic soaring, it further appears, at least in a conventional 
case chosen for examination, that the bird is only able to utilise 
half of the calculated energy—that is, the efficiency of dynamic 
soaring cannot exceed 50 per cent., but whether this limitation is 
of general application is not known, neither is the precise reason 
for its existence altogether clear.* 

The most effective method of demonstrating the principles of 
dynamic soaring is by means of the ‘‘switchback” model—Fig. 1%. 
We may regard the path of a bird in the air as defining an imagi- 
nary track on which the bird is supposed to slide, the fluid resist 
ance to its motion being analogous to the frictional resistance that 
would exist in the case of the track. Now the bird finds pulsations 
in the air through which it travels, and it fits to these pulsations 
undulations in its flight path by which the energy required for 
fligbt is trapped. In the switchback model the condit ons requi-e, 
for obvious reasons, to be reversed: the undulations in the track 
are predetermined, and pulsations are applied by hand to fit in or 
synchronise with the motions of a ball which is employed to repre- 
sent the bird in flight. The energy trapped by the dynamic action 
is evidenced by the raising of the ball from a lower toa higher 
level. 

There are several modified forms of dynamic soaring in which 
the bird adapts its procedure to circumstances; also sometimes 
soaring may be witnessed of a mixed kind, upcurrents and wind 
gusts being requisitioned indiscriminately. 

We will now pass on to the consideration of direct propulsion. 

It has already been pointed out that a certain steady force of 
propulsion, applied in the line of flight, will enable a bird or 
gliding model to proceed without loss of altitude, and this applied 
force in terms of the weight sustained must equal or exceed 
W tan y where ¥ is the gliding angle. In mechanical flight such 
a force is customarily applied by means of one or more screw pro- 
pellers, but the screw propeller as such is anatomically unknown. 
The method of direct propulsion universally employed in natural 
flight is that of wing flapping ;+ and it is to the theory of wing 
propulsion that we will now turn our attention. 

The gener | characteristics of active flight are sufficiently well 
known to render a descriptive introduction to the subject super- 
fluous, but on the more precise nature of wing motion, and on the 
theory of wing action in the double function of support and pro- 
pulsion, there is ample room for discussion. 


(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS —Two special meetings will be held on 
February 25th and March 11th, in the lecture theatre of the 
Institute of Mining and Mechanical Engineers, Neville Hall, 
Neville-street, Newcastle-on-Tyne, commencing at 8.0 p.m., when 
Sir Whateley Eliot, M. Inst. C.E., will deliver two lectures (by 
appointment of the Institution of Civil Engineers), on ‘‘ The 
Design and Construction of Docks.” 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—The 
eighteenth annual dinner of this Association was held at the 
Grand Hotel. Birmingham, on Saturday last, the 13thinst. Mr. 
Ebenezer Parkes presided over a gathering of some 200 members 
and guests. The toast of the ‘‘Navyand Army ” was proposed by 
Mr. J. Batey, and replied to by Colonel Ludlow. M. T. E. Mitton 
proposed the “‘ Uity of Birmingham,” which was responded to by 
the Right Hon. Jessie Collins, while the toast of ‘‘ The Associa- 
tion ” was given by the chairman, and replied to by Mr. W. Deakin, 
the president of the Association. 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. — 
The sixth ordinary general meeting of the Incorporated Institution 
of Automobile Engineers will be held on the 10th March, 1909. at 
8.15 p.m, at the Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W., when papers will be read by dr, 
G. H. Baillie, on ‘‘ Carburetting Experiments,” Mr. H. Ballantyne, 
F.I C., F.C.S., on ** The Chemistry of Petrol,” and Mr. B. Blount, 
F.I.C., F.C.S., on ‘Specifying the Quality of Pe-rol.” The 
meeting will be preceded at 8 o’clock p.m. by the annual general 
meeting of the Institution, when the result of the ballot for 
councillors for 1909 will be announced. 





* “ Aérial Flight,” Vol. ii , $$ 153, et seq. 

+ Some exception may be taken to this statement in the case of the 
flying fish, which obtains much of its propulsi« n from its “ take off” from 
the water. It is possi'le that the same was true of the Pterodacty! 
Rhtmphorhynchus Phyl rus, the tail of which was equal in length to the 
rest of the body, and carried at its extremity a paddle of small area. It 
seems probable that this creature sped along over the surface of the 
water, propelling itself by an undulatory motion of the tail, and, when 
opp rtunity occurred, snatching at the fish that constituted its prey 
Tnis view is suggested by the fact that the paddle is of an area totaliy 
insutticient to be of service as an aérial propeller, but it is of quite a suit 
able size ror obtaining the necessary reaction from a deaser fluid like 
water. 
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FoR alternator driving, and particularly for the small and 
medium sizes, the totally enclosed high-speed engine has 
long held considerable prominence. In isolated parts where 
there is no public supply many such sets have been put 
down, while at the same time, notwithstanding the great 
strides made by the steam turbine, combinations of this 
kind continue to find a place in central stations. The direct 
coupled engine and alternator which we illustrate above is a 
typical example of the most up-to-date practice, and repre- 
sents a set admirably adapted for supplying electrical power 
to a works or mine; or it might obviously be employed with 
equal advantage in connection with many other forms of 
industrial service. The engine is by Robey and Co., 
Limited, of Lincoln, and the alternator has been built by 
J. P. Hall and Co., Limited, of Oldham, both machines 
being standard designs. 

The engine is of the compound type, and has forced lubri- 
cation. The high and low-pressure cylinders form separate 
castings, and they are bolted to distance pieces, the latter in 
turn being bolted to the casing enclosing the working parts. 
Doors which enable access to be cbtained to the crank 
chamber are provided on both the back and front of the casing. 
The slide valves are of the piston type, and they are fitted 
with floating rings which are ground to size. There are 
four main bearings, all of which fit closely up to the crank 
cheeks. These bearings are lined with anti-friction metal, 
and they are adjustable. Governing is effected by means of 
a governor of the crank shaft type, which acts directly upon 
an equilibrium throttle valve, having a spring attachment 
for regulating the speed in the usualmanner. The excentric 
operating the high-pressure valve is provided with an expan- 
sion plate by means of which the cut-off may be varied. Oil 
is supplied under pressure to the various bearings, &c., by means 
of asimple valveless pump fitted inside the bed and driven from 
the crank shaft, the bed forming an oil receiver or well in 
which the pump works. All oil used for lubricating, having 
passed through the bearings, runs back into the well, It is 
strained and then used over again. The oil is conveyed 
under pressure to the main bearings, excentric straps, crank- 
pin brasses, cross-head gudgeons, and slippers, valve rods, 
joint pins, and guides. The speed of the set is 430 revolu- 

tions per minute. 

Turning now to the alternator, this machine generates 
three-phase current at a pressure of 500 volts, and is capable 
of developing 250 K.V.A., or with a power factor of 0.8, 
200 kilowatts. It has been designed to give an overload of 25 per 
cent. for two hours, or 50 per cent. for 15 minutes. It has 
14 poles, and, since the speed is 430 revolutions per minute, 
the periodicity is 50 cycles per second, which is suitable for 
lighting or power. The armature is well ventilated, and its 
core is held firmly in a cast iron frame. Naturally, fora 
machine of this output the conductors are of insulat:d copper 
strip, and they are laid in mica-lined slots. As will be 
gathered from our illustration, the ends of the windings are 
protected by cast iron covers. The magnets are fastened to 
a cast steel rim supported by five arms, and the whole revolv- 
ing field is secured by means of two sunk keys to a nickel 
steel shaft, on one end of which is a forged half coupling con- 
structed for bolting direct to the engine fly-wheel. The out- 
side bearing carrying the revolving field is lubricated by 
means of a ring. It will be observed from our illustration 
that the set is provided with a direct-coupled exciter, and 
has no outside bearing, the armature of the exciter being 
carried on the end of the rotorshaft. It will also be observed 
that the field system of the exciter is supported by a bracket 
fixed to the main bearing of the alternator. Another point | 
worthy of mention is that the alternator case is not split, but 
the far more convenient practice has been adopted of drawing 
back the stator when access to the windings for cleaning, &c., 
becomes necessary. By this practice the rotor retains its 


| list of patented spiral self-centering chucks has been sent to us by 


| pany, which has reference to the Hopkinson-Thring torsion meter. 





normal position, and does not need to be disturbed in order 
to get at any part of the armature windings. 

As regards the performance of this machine, the actual 
figures obtained at the time of the test may prove of interest. 
The temperature rise after a six-hours’ full-load run was 
70 deg. Fah. With a non-inductive load the drop in 
voltage from no-load to full-load was 54 per cent. With an 
inductive load, and with a power factor of .8, 18 per cent. 
The full-load efficiency was, we are informed, 92.5 per cent. 








CARRIAGE AND FOUNDATION PADS. 





WHAT appears to be an excellent pad for minimising 
vibrations and reducing shocks has been brought to our notice 
by the makers, Mitchells, Ashworth, Stansfield and Co., 
Limited, of 94, Market-street, Manchester. The pads are 
made in different qualities, the cheapest form consisting of 
four layers of felt with three layers of cork interposed. The 
better grade is made up of three layers of felt and two of 
india-rubber, whilst the best pads comprise layers of felt, 
cork and rubber arranged thus:—Felt, cork, felt, india- 
rubber, and so on. 

The felt used is made of a special mixture of fibres, which 
have been selected because of their sound and vibration 
absorbing properties, and has been treated to make it damp, 
fire, and insect-proof. The rubber insertions are vulcanised- 
to maintain their resiliency under all conditions, and being 
protected from the atmosphere by the felt layers, they, it is 
claimed, retain their life, and do not deteriorate in the same 
way that solid india-rubber blocks do. It is further claimed 
that the felt being built up under pressure does not take a 
‘* permanent set ’’ under heavy loads. 

The pads are used for many purposes, especially with 
regard to foundation work in connection with machinery. 
We were told that one railway company is using this 
material for insertion between the bodies of the railway 
carriages and the underframes, and that satisfactory results 
were being obtained. Another railway company—one of the 
London ‘* tubes ’’—has adopted this pad for placing between 
the sleepers and chairs, in order to minimise noise as much 
as possible. The blocks are made in varying sizes to the 
different requirements, and also in varying thicknesses. The 
pads sent for our inspection are about lin. thick. 








CATALOGUES. 





CHARLES TAYLOR, Bartholomew-street, Birmingham.—A new 
this firm. Since the previous list was issued we understand that 
several improvements have been made in the design of these 
chucks. 

THE Morey ELECTRICAL ENGINEERING CoMPANY, Limited, 
Stanningley, Leeds.—This company’s latest pamphlet is to hand. 
It illustrates and describes colliery haulage plant, electric trans 
porters, hand end electric cranes, and hand overhead runways. 
It is a well got-up little publication. 

THE BrusH ELEcTRICAL ENGINEERING COMPANV, Limited, 
Loughborough.—The ‘‘Brush Budget” for January, 1909, has 
reached us. It contains, among other things, illustrations of a 
motor generator for Aberdeen, a 300-kilowatt direct-current turbo- 
generator, and surface condensing plant for Weymouth, the latest 
type of double-deck ‘ Brush” bogie car, &c. Some interesting 
articles are also included. 

SIEMENS BROTHERS AND Co., Limited, 12, Queen Anne’s-gate, 
Westminster.—An interesting pamphlet is to hand from this com- 


——=—= 


the illustrations, enables the reader to grasp the principle of tp 
instru nent with a minimum of trouble. A table at the end of the 
pamphlet gives the standard sizes of these torsion meters, : 
{ Lupw. Lozwe anv Co., Limited, 30-32, Farringdon-roaq 
Clerkenwell, London, E.C.—This company’s new booklet on th. 
‘De Fries” automatic keyway cutting machine has reached 4 
In order to illustrate the remarkable capacity of this machine the 
company has followed the course adopted in its other booklets 
namely, that of illustrating examples of work actually dono, The 
booklet is an interesting little publication, and gives information 
concerning these machines which appeals to the practical man, g 

THe J. L. MANUFACTURING CoMPaNy, Limited, Johnson 
Lundell Works, Southall, Middlesex.— We have received a pric 
list of “‘J. L.” continuous-current motors. It gives prices, 
weights, &c., of continuous-current motors for 230, 440, and 500. 
volt circuits, which range in size from half horse-power to 75, 
horse-power. The prices of slide rails are also given separately 
We have alsc received another list, which illustrates these motors 
complete and also the various parts separately. 

EpwarD Le Bas anp Co., Dock House, Billiter-street, London, 
E.C.. This is a catalogue having reference to Blaw collapsible 
steel centering for sewers, conduits, culverts, &c. Attention is 
called to the fact that the company only leases these centers, and 
does not sell outright, the price of leasing being much under the 
cost of building timber centers. This, it is urged, has the 
advantage of cheapening the cost of the work, while at the same 
time the contractor does not get a large stock of centers that he 
is probably not likely to use again. 

BIFURCATED AND TUBULAR RIVET CoMPANY, Limited, Grinwel] 
Works, Warrington.—The Crescent belt fastener, to which this 
list is devoted, is a metallic plate reinforced by lateral emt ssing 
and bent to the approximate periphery of the small pulley. The 
plates are attached to the two ends of the belt by driving and 
clinching the bifurcated rivets. These rivets are self-piercing 
requiring no holes to be cut in the belt material, and can be readily 
withdrawn for shortening the belt. The plates are so formed that 
they leave no sharp edges or corners on the outside of the belt, 
while the system of fastening leaves the belt smooth inside. 

A. REYROLLE AND Co., Limited, Hebburn, near Newcastle-on- 
Tyne.—A new pamphlet has been sent to us by thiscompany It 
has reference to dividing boxes and sealing bells for various types 
of cables. The psmphlet contains a number of illustrations, and 
there is also a table giving sizes, prices, &c. We have also 
received a pamphlet relating to drum type starters, which the 
company is now making in sizes up to 100 horse-power. This 
pamphlet also contains a table which gives dimensions, prices, and 
code words for the various sizes. These starters, we understand, 
have been specially designed to withstand heavy service. 

W. H. ALLEN, Son anD Co., Queen’s Engineering Works, 
Bedford.--The January issue of the *‘ Queen’s Engineering Works 
Magazine” is full of interesting articles. An address by the 
chairman of the company to the pupils on ‘“‘Steam Turbine 
Reminiscences” is a particularly noteworthy contribution. There 
are also articles on the annual distribution of prizes to pupils and 
apprentices, a visit to Morocco and the Canary Islands, 
technical instruction at the Queen’s Engineering Works, 
notes on engineering work in China, &c. Among other things, 
the magazine contains a portrait of Mr. C. C. Hawkins, M.A., 
who has recently retired from the post of dynamo designer, which 
he has held for the past eighteen years. 


THE CONSOLIDATED PNEUMATIC Too. ComMPaNy, Limited, Palace 
Chambers, 9, Bridge-street, Westminster, S.W.—Circulars No. 31 
and 32 are to hand from this company. The former has reference 
to portable electric lifting blocks. These lifting blocks are made 
in four sizes and for direct current at 110 and 220 volts. A section 
of one of these lifting blocks given in the circular enables the 
general design to be seen at a glance. Weights, length of lift, 
code words, and other particulars are given in tabular form. 
Cireular No. 32 has reference to the ‘‘ Renovo” vacuum cleaning 
machine. This is a combined vacuum cleaner and air pressure 
scrubbing and disinfecting machine. The circular gives some 
interesting illustrations of the machine at work, and drawings and 
full directions for working are included. 


SIEMENS BrorHers’ DyNAMO Works, Limited, Queen Anne's 
chambers, Broadway, Westminster, 8S. W.—This company has sent 
its latest price lists, dealing with all kinds of electric traction 
apparatus for tramways and railways. These lists are numbered 
Ry 1, Ry 14, Ry2, &c., and the following gives the contents of 
each :—Ry 1, line material for electric railways ; Ry 1/, overhead 
line material for electric railways—catenary suspension; Ry 2, 
collecting gear for electric tramways and railways ; Ry 3, switches, 
fuses, hghtning arresters, and meters for electric traction ; Ry 4, 
controilers for electric traction ; Ry 5, controlling resistances for 
traction motors ; Ry 6, continuous-current traction motors ; Ry 9, 
single-phase motor car and locomotive equipments. There are 
also supplements to the various lists, which deal with various other 
equipment. Special attention is drawn to price list Ry 9, on the 
last page of which is shown the single-phase motor used on the 
first single-phase railway in England, namely, the Heysham- 
Lancaster-Morecambe section of the Midland Railway. 














AMERICAN NOTES. 
(Fiom our own Correspondent.) 
New York, February 5th, 


THE wire industry is booking orders rapidly this week, and 
nearly all the mills are working full time, and will probably con- 
tinue at maximum capacity until spring at least. Wire fencing, 
poultry netting, and all manner of wire products are now wanted 
as rapidly as possible. The structural steel industry is about to 
re-enter upon a period of activity, partly because of a lowering of 
quotations by all independent concerns. Contracts for about 
90,000 tons will be placed this week or next, and negotiations are 
pending for over 100,000tens. DuringJanuary nearly 50,000 tons of 
material were contracted for by the American Bridge Company, a 
branch of the United States Steel Corporation. A great deal of 
bridge material will soon be wanted, and as prices are cut to suit 
buyers, the contracts will probably be placed. The steel car 
industry is lining up rapidly ; the order placed by the Pennsylvania 
Railroad Company for 22,000 steel cars will be a big lift. The 
contract is worth about 2,000,000 dols. This large order waz 
scattered among all the large plants. The Chesapeake and Ohio 
has ordered 500 all-steel gondolas. Steel plates have just been cut 
2 dols. per ton. Large orders for rails are pending. The Carnegie 
Steel Company has started its open-hearth rail mill at Youngs- 
town, Ohio. The Pittsburg and Lake Erie Railroad wants 10,000 
tons rails. The order for 80,000 tons for the New York Central is 
looked for every day, and all of it will probably go to the Carnegie 
Company. The pig iron makers are oll seating for orders, ‘and*- ~ 
seen have been cut to induce business. Coke prices have a'so 
en cut from 2 15 dols. per ton to 1 80 dols.:in large lots. Opera- 
tions are being curtailed. A large part of the Connellsville coking 
plant may be removed to Gary, ind. 
Heavy sales of copper have been made this week. The Amalga- 
mated Company holds 3,000,000 lb. electrolytic, and offers of 
several million pounds more were made at 138 without finding 
takers. Thesalementioned was for London shipment in March at 
134 cents cash. The other metals are quiet. Tariff discussions 
are engaging .a great deal of attention. All the industries are try- 
ing to agree on how much reduction they think they can stand, 
and will then unite to resist any reduction below those figures, 





he pamphlet contains a concise description which, together with 





General business is dragging. 
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INTERCHANGEABILITY AND METHODS OF 
SECURING IT IN SCREW THREADS.* 
By Mr. H. F. DONALDSON, Member of Council. 
(Concluded from page 171.) 


[HE author then described the correcting machine, which was 
fully dealt with in THE ENGINEER in our issues of August 25th and 
September 15th, 1905. We reproduce illustrations of this machine 
in Figs. 11 and 12. : ‘ 

The nut K is 14in. long, embracing twenty-eight threads, and 
ed for a maximum traverse of 3ft. The thread of the nut 


arrang' ws ° * 
and was cut by being turned 5in. diameter outside 


is of bronze, 


cutting trim, and on this O is the saddle for carrying the cutting 
tool, Q the belt pulley for driving the machine, R the Clements 
drive, ard § the carrier giving an independent centering between 
drive and master screw. 

The bottom view shows the front of the machine in cutting trim. 

The top view of Fig. 11 shows the back view of the machine 
ready for measuring, with the driving gear removed, and hand- 
operated dividing wheel for rotating the screw by hand. L shows 
the back of the saddle, from which the compensating arm projects ; 
M is the correcting bar, the height of which determines the angle 
through which the put is adjusted at any part of the screw; N is 
the bolt rigidly linking ugether the saddle containing the nut 
and that carrying the cutting tool; O is the saddle carrying the 
cutting tool. 








The screws are also stiffened against deflection by sliding supports. 
The master screw F is 4}in. diameter with a square thread sin. 
pitch, and the section jin. by jin. in the plane of the axis of the 
ecrew, 

The tool is carried on a cross slide, and as the weight of evidences 
indicated that chatter was more readily avoided by so doing, the 
cutting edge of the tool was arranged to be on its lowerside. A 
bar is arranged to be fixed upon transverse bridges on the bed of 
the lathe, so as to be directly over either the master screw or the 
screw being cut. The sliding carriages upon this bar were 
designed to be connected either to the saddle moved by the 
master screw, or can be moved by a feeler lying in the threads of 
the derived screw, so that the regularity of either can be observed. 
The observations can be made both by means of a microscope 
traversed by the overhead slide over a scale resting on the fixed 
bar, and by means of end-measure gauges lying between an abut- 
ment on the moving slide and a micrometer head attached to 
the fixed bar. The microscope and micrometer abutment for use 
with end-measure gaugee are also fitted to the saddle carrying the 
tool, thus allowing of direct observations of the motion of the 
cutting tool. 

From such observations any required correcting bar can be laid 
out, so as to give the cutting tool regular motion, in spite of slight 
irregularities of the master screw. The screws and the rods con- 
necting the saddle and crosshead are made hollow, so that water 
can be circulated through them if thought desirable. All the 
slides of the machine are made with ample bearing surfaces, and 





with packing pieces for taking up slack. Provision is also made 
for clamping the cutting tool slide, The two scales provided for 
use with the machine are engraved upon irridio-platinum strips 
inlaid in the trough of H section bars, which were made of a 
similar steel to that used for the master screw, in order to 
minimise errors due to different coefficients of expansion. They 
are 40in. long, and divided into tenths of an inch ; one is standard 
at 0 deg. Cent., the other at 62 deg. Fah., the temperature at 
which the screw-adjusting machine is designed to work. 

Neither of the special scales procured for the machine was avail- 
able for use at Manchester during the preliminary experiments in 
thé manufacture of the first screws, and existing standard scales 
were not found convenient for use; also unexpected difficulties 
arose, owing to various causes, in obtaining indisputable cross 
checking between the end-measure gauges available for reference. 
Messrs Armstrong, Whitworth and Co. therefore worked under 
considerable disadvantage in making the final adjustments of the 
machine, the more so as the overhead slide designed to carry the 
microscope, &c., was found to be not quite satisfactory in the final 
measurements, so that all measurements had to be made against 











Fig. 11—CORRECTING MACHINE 


on the exterior of a bronze core 4in. diameter, which was then 
enclosed ina steel sleeve of similar steel to that used for the screw, 
and therefore having the same coefficient of expansion, after 
which the core was bored out. It was considered that greater 
accuracy could be obtained by this means than by directly cutting 
an internal thread. 

The sleeve of the nut is rigidly connected to a stiff arm L pro- 
jecting horizontally to the back of the lathe, and weighted at its 
end so as to bear upon the stationary correcting bar, which serves 
to advance or retard the motion of the nut as it is traversed along 
the master screw. A variation of 0.16in. in height of the correct- 
ing bar corresponds to 0.00lin, of motion of the nut. The nut K 


ARRANGED FOR MEASURING 


The bottom view shows the front view of the machine in the same 
condition as the last slide. In this Ais the base-plate, B is the 
underfrain3 resting on the bed-plate at three points of support, 
C a point of support, D the bed of the machine, proper, on the 
upper surface of which are the slides ; E is the attachment between 
this and the underframe; F is the generating master screw; G is 
the screw under adjustment; H is the central bearing of the 
master screw and the screw under adjustment coupled in tandem ; 
I is the saddle carrying the nut and correcting mechanism ; K is 
the end of the nut ; P is the slide rest on the saddle to which the 
tool is clamped ; T is the trough for carrying scale over which the 
microscope slides; U is the slide carrying ,microscope moved by 























Fig. 12-CORRECTING MACHINE ARRANGED FOR CUTTING 


is divided at its centre transversely, so that all end-play can be 
taken up, one-half being arranged to bear against the back, and 
the other against the front of the thread, so as to accurately con- 
trol the motion of the heavy crosshead sliding on the bed of 
the lathe. Two'strong steel hollow rods bolted to this crosshead, 
one on either side, transmit the longitudinal motion of the nut 
to the saddle carrying the cutting tool, which is thus traversed 
along the screw to be corrected, which, as already described, is 
rigidly connected to the master screw. 

The top view—Fig. 12— shows the back view of the machine in 

* The Institution of Mechanical Engineers. Lecture at the Graduates’ 
Meeting, Monday, 8th February, 1909, 





| entirely separate from the lathe proper, and the drive is effected by 
| a Clements driver R. The master screw—which is mounted in long 


saddle ; V micrescope ; W and X micrometer abutment ; Y is the 
end gauge for measuring movement of saddle, and Z the divided 
wheel for rotating the screw by band. ‘ 

The bed D upon which the tvol carriage, &c., slides is very stiff, 
and of a form little liable to deformation through variations in 
temperature, and is mounted on a deep girder B supported at three 
points on a shallow continuous foundation plate. The headstock 
carrying the belt pulley Q is supported on a foundation plate 


bearings on the bed of the machine—is coupled direct to the screw . 





which it is desired to correct; the two screws are thus co-axial, 


end-measure gauges supported on the bed of the machine. 

It is therefore very satisfactory that measurements made after 
delivery of the machine at the National Physical Laboratory, when 
p'aced in the special chamber erected for it, showed that the move- 
ment of the tool carriage did not vary from that produced by a 
true screw of the same reputed length by more than 0.0002in. in 
its full length, and after the insertion of a correcting cam by more 
than 0.000lin. at any one point, and that corrected microscopic 
scale readings and independent end-measure readings did not 
differ by more than 0.000lin. at any point. 

There is s-me satisfaction in noting that the Ordnance factories 


| were in possession of a 20f'. leading screw which was kaown to 


be extremely accurate, and which, by the kind assistance of the 
Superintendent of Weights and Measures, was measured in detail 
for verification. The object of this investigation was to ascertain 
the accuracy of workmanship obtainable by special attention 
without any marked departure from ordinary workshop practice. 
The result of the investigation showed that absolute accuracy in 
measurement cou'd not be secured under workshop conditions of 
vibration and varying temperature, but it was arrived at that the 
20ft. of screw was long by 0.0107in.—that by examination of 
meas"rements in detail thera were 4ft. of special accuracy 
measuring 4ft. 9.0003in., with no marked intermediate irregu- 
larities. From this 4ft. three screws were cut for subsequent 
correction in the standard leading screw adjusting machine, and 
these screws have been so corrected, and are to be used in special 
machines for our work. 

Very careful measurements have been made at the National 
Physical Laboratory, and Fig. 13 is a diagram showing the errors 
in pitch of the master screw on the standard leading screw 
adjusting machine. The upper series of curves gives the indi- 
vidual errors per inch length of thread ; ——————— when 
end gauges were used for the measurements, — -—-—-— with 
micrometer microscope measurements before the application of the 
compensating bar, and ------------ with micrometer microscope 
measurements after the application of the compensating bar. The 





‘ curves below show the accumulative error, thesame methods being 


used to show the different measurements. 

Fig. 14 shows the measurements taken at the National Physical 
Laboratory of the three leading screws cut in the Royal Ordnance 
Factories at Woolwich, which have been a'ready referred to, before 
any adjustments had been made by the National Physical Labora- 
tory authorities. 

Fig. 15 shows the errors in pitch in the three screws after they 
had been adjusted at the National Physical Laboratory, the upper 
series of curves being errors for lin. length of thread, the lower 
series being the accumulative error, the reference being as 
follows :— 

IROL GOON ace sks. ate 
No. 2 screw 
No. 3 screw 


The accuracy of the work so far done is instructive ; the three 
screws referred to were measured before correction, the longest 
being found + 0°002in., and the shortest — 0°0026in., over all in 
3ft.—the maximum local error being 0.00lin. in a particular 3in. 
length ; none of the screws varied from the others at any corre- 
sponding point by more than 0°0007in. 

With further regard tothe permissible errors in pitch, it should 
be pointed out that an error in pitch manifests itself not only in 
the direction of the axis of the screw (i.¢., longitudinal pitch error) 
but also at right angles to the axis (7.¢., transverse pitch error). 
Therefore, as already stated, if longitudinal errors in pitch are 
tolerated, corresponding allowances must be made in the effective 
diameters to compensate for the transverse pitch error introduced. 

If, then, the limits for effective diameter are determined by the 
tolerance recommended by the Committee, it follows that the 
tolerance in pitch must be such that the allowances in effective 
diameter required—in accordance with the formule quoted from 
Dr. Glazebrook’s memorandum, to compensate the transverse 
effect of the pitch error—should in no case exceed the tolerance on 
effective diameter recommended. This can be secured by the use 
of a suitable gauge arranged to gauge simultaneously the pitch 
and effective diameter, as to which I shall say a few words later. 

I have dealt at considerable length with pitch as the most 
important element, but I must add a few words as to the other 
elements. Errors in core and full diameter have their effect on 
the other elements, but they need not affect them to the same 
extent as the pitch errors do, Errors in the slope or angle of .the 
thread seriously affect interchangeability, but as the accuracy of 
this element can be controlled by care in making the cutting tools, 
it should suffice to draw attention to the fact that particular care 
should be taken with an element which is capable of being 
corrected by proper foresight. 

Attention is drawn to an important fact, viz., that it is possible 
for threads to possess each element witbin the dimensions recom- 
mended, and yet form local inaccuracies be either non-inter- 
changeable or from weak or unsatisfactory fits. Local errors 
falling in this category may be quoted as follows:—(1) Variation 
in slope of thread in one complete turn ; (2) unevenness in contour 
of thread ; (3) undue thinness or thickness of thread; (4) local 
inaccuracies of angle ; (5) local damage. 

It is to be noted that, although with the exception of local 
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———— 
damage, in the majority of cases threads would be rejected by | use of separate limit gauges for each element, would prove much | with which you are likel connected. op 


gauges conforming in these limits with the tables included in the | 
report, it is impossible to legislate separately for these errors, and 
they are only mentioned as possible causes for non-interchange- 
ability occurring even in cases where the recommendations of the 
Committee have been observed. 


too costly for many classes of work, and an effort has been made, 
as already indicated, to produce for better quality work com- 
bination gauges where such are possible, thus reducing initial 
expense. 

r. W. Taylor suggested a form of combined gauge for gauging 


Errors in Pitch of Master Screw of the Standard Leading Screw-Adjusting Machine, 
Installed at National Physical Laboratory in March, 1904. 


Errors per 1-inch Length of Screw. 
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Length of Screw in Inches. 


Accumulative Error. 


By End Gauges . 


By Micrometer Microscope before application of Compensating Bar 
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“The Engineer” 


Fig. 


Now, applying the recommendations to practical purposes, 
there are many classes of manufacture, the total cost of which 
would be unduly burdened if every thread was measured to 
ensure its being truly accurate, and, therefore, the ordinary 
rough commercial work may be secared properly interchangeable 
by the use of a less elaborate system of gauges than the Com- 


Methods of Measuring. 
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pitch and effective diameter simultaneously, and bis suggestion, 
slightly modified to suit the limits laid down in the report, is 
described in an appendix to Report No. C. L. 764. For workshop 
puepcses it will be possible, with work manufactured to the limits 
suggested by the E igineering Standards Committee, to secure by 
selection in assembling any reasonable degree of accuracy of fit 


Original Accumulative Errors of the Three Screws cut in Ordnance Factory, Woolwich, 


and sent to National Physical Laboratory for Adjustment. 


(These errors were determined by “ Point Contact” measurement.) 


Three Screws cut from best portion of screw in Muir's Lathe. 


In 
0-003 


16 


Toe Excivesr 


Fig. 


mittee have suggested, even though, strict)y speaking, to properly 
gauge a screw one pair of gauges, “Go” and ‘‘ Not Go,” should 
be used for every element. 

The Report No. 38 recommends gauges on this system, and the 
limits which are arrived at are so far as possible based upon the 


Final. Errors in Pitch of the Three Screws cut in Ordnance 
(These errors were determined by 


Errors per 1-inch 
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Accumulative Errors. 
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» No.3 
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Tut Excoweer” 
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recommendations set out in Report No. 27 for third and second 
quality plain cylindrical work for tolerance on the elements of 
bolts and nuts. The allowances made on the nuts work out to 
approximately one-third of the value of those recommended for 
plain cylindrical work. It was recognised that the expense which 
would be involved by so laboured a system, as would follow the 





Length in Inches. 
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which may be desired, and for the more rough qualities of work it 
is possible, as already indicated, that ring limit gauges, such as are 
suggested in one part of the report, will suffice to secure that inter- 
changeability which is aimed at. 

I fear that, though this lecture has been long, I cannot claim to 


Factory, Woolwich, and adjusted by National Physical Laboratory. 
“Point Contact” measurement.) 
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have done more than indicate subjects with regard to screw thread 
interchangeability which would repay you for further investigation. 
I certainly have not exhausted the subject. Interchangeability in 
screw threads is, both practically and commercially, a matter of 
such enormous importance that the subject is worthy, I think, of 
your individual investigation, particularly as regards those points 





to be individuall 

instance, I would suggest that your work reer | be repaid if you 
embarked upon investigation as to the tools used for cuttin 
threads, the accuracy vy which these can be generated, the 
accuracy by which such generation can be repeated, and the effect 
of cutting angles of such tools on different qualities of material, | 
would point out that if your tools are correct in the first instance 
as regards angle and form, and,correctly rounded, you have gone q 
considerable way to secure work which will be interchangeable with 
work produced by others working on the same lines in other parts 
of the country, and so have materially assisted towards se uring 
interchangeability of these important articles. 

As regards the use of limit gauges for the purpose of testing the 
accuracy and interchangeability, | would point out that modern 
requirements, while. necessitating the highest quality of work 
require that the expense entailed in securing that highest qu livy 
should be on the lowest possible scale, and that limit gauges do 
assist towards the attainment of both these objects. 

I have mevtioned several members of the Committee by name, 
but I should be remiss if I did not voice the thanks of everyone 
concerned to all other members of the Committee who gave their 
time, care, and attention to the ideration of this most dithcult 
subject which was entrusted to them, and I would specially like to 
take this opportunity of expressing the extreme rezret and the 
sense of loss which the Committee sustained during the time they 
have been sitting in the death of such colleagues as Mr. A. Le Nove 
Foster and Mr. O, P. Clements. 

I have received help from several gentlemen in the preparation 
of this lecture. I will not quote a long list. but will offer my 
thanks collectively and individually for what they have done. 











AUSTRALIAN NOTES. 





AFTER being shelved on several occasions, the Iron Bonus |)i/| 
has at last passed the Federal Parliament. The new Labour 
Government has been the means of passing this measure, although it 
was that party which was responsible for the failure of previous 
attempts. Provision is made for the following payments 
£150,000 in respect of (1) pig iron made from Australian ore ; (2) 
puddled bar iron made from Australian pig iron ; and (3) steel 
made from Australian pig iron, all at the rate of 12s. per ton, and 
£30,000 in respect of (1) galvanised sheet or plate iron or stee! 
made from Australian ore ; (2) wire netting not being prison 
made, and being made from Australian ore, or from wire mani 
factured in the United Kingdom ; (3) wire made from Australian 
ore ; and (4) wrought iron or steel tubes or pipes not more than 
6in. internal diameter, made from Australian pig iron or steel, al! 
at the rate of 10 per cent. on the value. The bounty for pig iron 
extends to June 30th, 1914, and not more than £30,000 is to be 
paid in any one year, except by way of making up a previous 
unexpended balance. In the 10 per cent. list the bounty extends 
to June 30th, 1912. Before any person can claim any bounty in 
respect of pig iron, puddled bar iron or steel, he must give his bond 
to the Commonwealth that he will be prepared to sell out to the 
Government of the State concerned, if the State is prepared to 
assume responsibility within twelve months of the expiry of th: 
bounty. A proviso dealing with the treatment of workpeople 
is also enacted. Every claim for a bounty is to be 
accompanied by a certified statement of the rate of wages paid to 
the men who made the goods, and if the responsible Minister finds 
that such wages are below the standard rates prescribed by the 
Commohwealth or any State industrial authority, or in their 
absence certain other authorities, the Minister may withhold the 
whole or any part of the bounty. Under present prospects the 
only claim for the bounty on the manufacture of pig iron will be 
from the Lithgow Ironworks, which is now being worked by G. 
and C. Hoskins, Limited, N.S.W. 

Mining troubles appear to be affecting Australia throughout the 
States, the most important being the dispute at Broken Hill, that 
place at the time of writing being in a state of siege. The workmen 
have not only refused to return to work at what they term a reduced 
rate of wages, but have organised a system of picketing to prevent 
any business being carried on at the mines, the action of the union- 
being carried so far as not to allow any person access to the mines 
unless they have a permit from the union. Storekeepers are pro- 
hibited from supplying any goods to those on the works, and the 
matter has been carried so far that the Sydney wharf labourers 
were stating their refusal to unload any ships that came with ore 
from Broken Hill. Matters reached such a serious aspect that it 
twenty-eight of the ringleaders were placed under arrest, includ 
ing Tom Mann the noted labour agitator. 

More railway works and new lines in New South Wales are 
being put in hand than has been the case for a long time past. 
The deviation which will cut out the historical Great Zig-Zag over 
the Blue Mountains is well in hand, and the second section of the 
North Coast Railway has been commenced. When this line is 
finished it will open up a new route near the coast to the 
Queensland border, and connect with the Great Northern line 
about West Maitland. A new railway has been sanctioned from 
Casino to Kyogle, a length of about 19 miles. A line is also about 
to be commenced from Cooma to Bombala, at a cost of over 
£496,000, and one from Cowra to Canowindra, which will open up 
the Western country. 

The boom times on the Western Australian railways appear tu 
have passed away. Since 1905 the revenue each year has been 
receding, but at the same time working expenses have been kept 
down. During the year ended 30th June last 179 miles of new 
lines have been added. ‘The financial results of these railways are 
shown in a thorough manner. Interest has been charged on all 
amounts expended from loans, and also on the proportion of the 
flotation and discount charges in connection with the raising of 
these loans, Interest is also charged on the money advanced by 
the Treasury for the purchase of stores, A table is given in the 
report showing the tonnage carried of the principal classes of 
traffic. If such return included the distance such tratfic was 
hauled, a very interesting result of the traffic worked could be 
formed. As it is, the percentage of the tonnage of any particular 
traffic carried does not convey any meaning, for a light traffic 
carried a long distance may be of more importance than a heavy 
traffic moved on short haul, 

Comparative results of the working are shown below :— 


Year 1907-8. Year 1906-7. 
Total capital expended (eas es os 2 See 3. | eee 
Total miies open for traftic ‘s 1943 1,764 
Total earnings 7 £ 1,501,925 1,537,333 
Working expenses & 1,007,732 1,135,907 
Netearnings .. .. .. .. £ 494,1 401,426 
Amount debited forinterest .. .. .. £ 6,14 358,734 
Surplus after meeting working expenses and 
interest Feb den his a ee seeks. 128,009 42,692 
Net profit to capital expended, per cent. 4.60 3.90 
Working expenses to gross earnings, per 
MTR is) oe be inal! Mee Mdie- lob in-Da 67.10 73.89 
J eo eee 3,964,230 4,1£0,796 
Passenger journeys, number .. 12,945,561 .. 13,180,161 
Gocds traffic, tons.. .. .. 2,028,562 .. 2,063,152 
Live-stock traffic, tons .. 30,179 28,224 
Ton-miles paying freight .. .. .. 142,719,559 144,855,822 
Average earnings per ton mile, pence .. 1.59 1,50 
Average distance hauled per ton, miles 79.07 76.76 








A report from Washington, dated February 16th, 
states that the House of Representatives had passed the Bill—- 
which was introduced after the Republic collision—requiring 
that wireless telegraphy shall be fitted in all ocean-going shi} s 
leaving American ports which carry passengers, 
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{HE DESIGN OF MARINE STEAM TURBINES. 

\v the ordinary meeting on Tuesday, the 16th February, 1909, 
Mr. James C. Inglis, president, in the chair, the paper read was 
“The Design of Marine Steam Turbines,” by S. J. Reed, Assoc. 
M. Inst. C.E. The following is an abstract of the pe i— 
ae t part deals with the best angles for the blades, also the 


The firs 
Pages proportion of the blades themselves. Reference is made 
to the most suitable steam velocities and the ratio these should 


pear to the blade velocities. The calculations are then given for 
the principal dimensions of a set of compound turbines designed 
lop together 10,000 shaft horse-power. The method 


ve. 
corel is completely free from empirical formule. It is 
capable of rapid Senin, and is equally adaptable for super- 
heated and for wet steam, 


The method of calculating the thrust of the propeller is entered 
into, together with a few notes on the efficiency of the propellers. 
The manner in which this thrust is to be balanced by the steam 
thrust is explained. : 

The advantages to be derived from the use of superheated 
steam are particularly discussed, and the alterations in design 
which oma be necessitated by its use are indicated. Mention is 
then made concerning some of the principal mechanical parts of 
the turbine, including bearings, adgusting blocks, and glands. A 
few notes on condensers are alsogiven. The relative efficiencies 
of the turbine and reciprocating engine are dealt with, and a few 
suggestions are made as to possible improvements. The paper 
concludes with a reference to one or two points that require atten- 
tion in the manufacture, 








GENERAL TRADES 


THE IRON, COAL, AND 
AND 


OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Iron Trade. 

A MODERATE business continues to be transacted in the 
iron and steel trades, a fair demand being experienced, whilst 
prices are maintained in all departments, marked bars being £8 ; 
galvanised corrugated sheets, £12 10s.; steel angles, £5 15s. to 
£5 17s. 6d.; Staffordshire forge pig iron, 46s.; and Northampton, 


jés, to 47s. 


Engineers’ Wages. 

It has been decided to refer to London, to the central 
representatives of the employers and men conjointly, the matter 
of the proposed reduction of 1s. per week in wages, alluded to in 
my last letter. 


The Birmingham Association of Mechanical Engineers. 

Some interesting speeches were delivered at the eighteenth 
annual dinner of the Birmingham Association of Mechanical 
Engineers which was held on Saturday. Mr. Ebenezer Parkes 
presided, end Mr. T. Judge was in the vice-chair. Proposing the 
toast of ‘‘ The Association,” the Chairman referred to the valuable 
work that their organisation was accomplishing. Birmingham was 
proud of its engineering industry, of Watt, Boulton, and Tangye, 
who had helped in so large a measure to make her what she was, 
The civil and mechanical engineer was one of the great civilising 
forces of the present day, in illustration of which assertion he 
referred to the Nile barrages, which were developing Egypt to 
an extent hitherto undreamt of. Mr. W. Deakin, president of 
the Association, in responding, said that he thought that the 
manufacturers of the city might show a greater appreciation of the 
importance of the Association than they did, though they thank- 
fully recorded their sense of appreciation as to the efforts of many. 
The keenness of the race in their profession, as in others, was 
telling upon some of them, and for the benefit of these they were 
pores to establish in connection with the Assogiation a 
venevolent fund. 


The Midland Engineering Trades and the French Tariff. 


Animportant communication relative to trade with France 
has been addressed to the Comptroller General of the Commercial 
Department of the Board of Trade by the Secretary of the Bir- 
mingham Chamber of Commerce—Mr. G. H. Wright. This docu- 
ment contains the opinions of the Chamber which that body was 
requested by the Board of Trade to express. With reference to 
the engineering trades the following assertions are made : 

Tarigi No. 510.—The highest duty under the existing tariff on 
steam engines, steam pumps, turbines worked by gas, petroleum, 
spirit, hot or compressed air, is 20f., but in the new proposals the 
classification has been modified, and there are new duties of 30f., 
40f., and 60f. per 100 kilos. on the lighter goods, representing an 
increase in the third instance of 200 per cent. The effect of the 
new duties, if imposed, would be most seriously to restrict trade 
in a number of articles made in this district, which form part of a 
very important section of our export trade. 

Tariff No. 512 (ter).—The duties on pumps and ventilators are 
increased from 2f. to 3f. per 100 kilos. Although this item does 
not appear large, it should be remembered that as compared with 
the weight, the value of many of these articles is extremely small, 
so that an increased duty of 20f. to 30f. per 1000 kilos. is important. 


Duties on Machine Tools. 

Tariff No. 525.—The duties on machine tools weighing 
over 250 kilos. are proposed to be increased by over 100 per cent., 
and the Chamber is informed that the effect of this will be seriously 
to affect the business done from this district. On machine tools 
weighing less than 100 kilos. it is pro d to increase the duty 
from 50f. per 100 kilos. to 60f. per 100 kilos., and this increase also 
will detrimentally affect trade. The Chamber is informed that 
French importers of machinery are protesting against the proposed 
increase of duty. 

Turi? No. 525 (bis).—I am directed to call attention to the pro- 
posed duties on general machinery, and especially to those fixed 
for typewriters and calculating machines. A few years ago the 
latter duties would have been of no interest to this district, but 
now typewriters are actually being made here, and it is probable 
that as a result of the Patent and Designs Act, 1907, the manu- 
facture of typewriters and calculating machines will in the future 
be much more largely undertaken. Under the same heading the 
duty on fixed railway and tramway stock in special steel is increased 
from 10f. to 30f. per 100 kilos., which cannot fail to injure trade 
in these articles, 

Tarif No. 532.—'The increased duties under this item on mill 
rolls, &c., are 2f. all round, representing an increase of 20f. per 
ton. The value of mill rolls varies from about £12 to £20 per ton, 
so that the new duties, which represent from £5 to £8 per ton, 
will be very heavy, and probably prohibitive. 

Tariff No. 533.— Under the existing tariff the duties on detached 
parts of machinery falling under this heading are divided into 
four groups, varying from 12f. to 35f. per 100 kilos., but under 
the proposed tariff there are no less than forty-one groups with 
duties varying from 8f. to 83f. per 100 kilos. Without most 
exhaustive investigation, which time forbids, it is not possible 
to give detailed information, but special attention is drawn 
to what is obviously a very great increase, especially having 
regard to the comparatively low value of the goods a affected, 


Tariff No. 534,—Springs of steel for carriages, automobiles, 
railway carriages, and wagons or locomotives are largely made in 
this district, but the proposed increase of 13f. per 100 kilos., 
representing over £3 per ton on such articles in a worked con- 
= will make it impossible to export them in that condition to 

rance, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
BARROW-IN-FURNESS, Thursday. 
Hematites, 

The position of the hematite iron trade has not materially 
changed. The demand remains exceedingly quiet, and makers 
have not booked many orders during the week, and none of 
them have been of any magnitude; indeed, the aggregate busi- 
ness does not bulk largely, and from present appearances it is not 
likely to do so. The prospects are unsatisfactory, and it does not 
seem at the moment there will be much improvement in the 
volume of trade for some months to come. Those whose opinions 
are of the greatest credence are sanguine that when trade begins 
to improve it will do so only gradually and by slow degrees, as a 
sudden return to a brisk state of things is alike improbable and 
undesirable. The first impulse is likely to follow the placing of 
Admiralty orders for large tonnage, and possibly also the orders 
for large tonnage on foreign account, but there is no certainty 
when this is likely to happen. There will never be briskness in 
hematite iron until there is first briskness in the steel trade, and 
that will not happen until a firmer basis of commercial confidence 
can be assured. The time seems to be some way off when this 
can be counted on, and in the meantime makers of hematite have 
to be content with the picking up of comparatively sma!l orders. 
The make of ,the district is, however, fairly well maintained, 
and some feeling exists that the stocking of iron by makers at 
present may be taken as an indication that they feel some 
assurance of a better demand for metal in the early future. 
Prices this week are reported at 57s. 6d. for makers’ iron, net 
f.o.b., and 57s. for warrant iron, net cash sellers. Very little 
business is being done in warrants, and there seems to be an 
absence of al] speculation in the market. Iron ore is in small sale, 
and inferior sorts are being neglected. Stocks of iron have 
increased during the week by 2500 tons, and now stand at 11,000 
tons. Better classes of iron find a fairly good market. Prices 
show no variation at about 10s. net at mines for good ordinary 
sorts, with best at 15s. to 16s. per ton. 


Steel. 

The business being done in the steel trade represents only a 
small aggregate tonnage of orders. The demand for rails on 
home, continental, and foreign account is meagre, and there is 
little or no life in the market. The prospects of an increase of 
orders are very few at present, and it is not expected there will 
be much trade throughout the year, although anticipations are 
indulged iu that in the late summer new business may be expected. 
Heavy rails are at £5 12s. 6d., and it is reported there is but little 
profit on orders taken at this price, considering the cost of raw 
material. A better market is expected in steel shipbuilding 
material, but to some extent this expectation has been in existence 
for several months past. It is regarded, however, as more near 
realisation than for some time past. Merchant steel is in slow 





demand. Prices are low but steady. 


Shipbuilding and Engineering. 

No new orders are reported in the shipbuilding trade and 
| very few are in the market, but some very important orders 
have been in course of negotiation for some time, and it is ex- 
| pected these will soon be placed with the view of getting the 
| advantage of cheap material. Engineers are better employed than 
they have been of late, and expect soon to be busier. 


Shipping and Coal. 

Shipping shows improvement during the past week. The 
exports of iron and steel from West Coast ports were 10,595 tons 
—iron 7175 tons and steel 3420 tons—as against 4971 tons in the 
corresponding period of last year, an increase of 5624 tons. For 
the year to date the shipments aggregate at 66,047 tons, against 
66,339 in the corresponding period of last year, a decrease of 202 
tons. There is only a small business being done in coal and coke, 
and low values are ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

THE weather is again somewhat milder this week, but the 
changes are so sudden that the demand for domestic fuel is fairly 
well maintained. Supplies at the depdts, however, are adequate 
to meet current requirements, and there is no rush with orders 
upon merchants locally. An average business in the best qualities 
continues to be done with London and the Southern markets 
generally. Rather better working is reported at the pits, but 
stocks of house coal on hand are still considerable, Prices are 
maintained, but special terms are occasionally quoted for small 
lots. The increased output at the thin seam collieries causes 
secondary house coal to be abundant. Best Barnsley “‘ softs,” 
11s. 6d. to 12s, 6d. per ton ; secondary sorts, 10s. to 11s. per ton. 


Steam, Gas, and Small Coal. 

Very little is being done for shipment outside contract 
supplies, though ‘‘ spot lots” are occasionally dealt in for bunker- 
ing purposes, Shipment rates at present are 8s. 6d. per ton at 
pit, but coalowners believe that with the opening of the Baltic 
ports, which usually takes place some time in April, an improve- 
ment in value will follow. Hard coal for manufacturing purposes 
is in rather freer request, and the railway companies are also 
receiving better deliveries. Gas coal is scarcely so actively called 
for, but a good deal of business is still being done. Slacks are not 
in brisk demand generally, the principal call being for the best 
qualities, which maintain values. Small coal for Lancashire cotton 
mills remain at from 4s, 6d. to 5s, 6d. per ton. 


Coke. 

The firm tone of the coke trade continues with a fair 
business reported. Former quotations are maintained, best washed 
making 10s. 9d. to 11s. 3d. per ton ; unwashed, 10s, 6d. to 10s, 9d. 
per ton. 


The Iron Trade. 

Very little to report in pig iron. The hopeful feeling 
noted on several recent occasions is still in evidence, but we can- 
not hear of increased volume of business or any advance in market 
quotations. Now and again some good sales are reported, but, 
generally, the situation remains as before. A few firms are better 
off than others, and, consequently, purchase more freely, but of 
anything like an all-round betterment there are no signs. The 
Lincolnshire Ironmasters’ Association held their usual meeting 
last Friday and left quotations unaltered. Former figures have 
still to be repeated. Hematites, West Coast, 67s. 6d. to 68s. per 
ton ; East Coast, 63s 6d. to 64s. 6d. per ton, both less 24 per cent., 
delivered at Sheffield and Rotherham. Lincolnshire, No. 3 
foundry, 49s. per ton; No, 4 foundry, 48s. per ton ; No. 4 forge, 
47s. per ton ; No. 5 forge, mottled and white, 47s. per ton ; basic, 
48s, per ton ; the premium of 2s, per ton on official quotations still in 
force. Derbyshire, No. 3 foundry, 51s. per ton ; No. 4 forge, 50s. 
per ton, Both Lincolnshire and Derbyshire irons net delivered 
in Sheffield and Rotherham. 





| Bar Iron and Sheets. 

Bar ironmakers in this district are not yet, on an average, 
working the full week, and the orders placed are to meet current 
requirements. Prices remain at £6 10s. ,per ton ; sheets, £8 to 
£8 10s. per ton. 


«7. Steel. 

The steel trade does not exhibit much evidence of 
recovery in the general range of business in the home markets. 
An improvement in the demand for high-speed steel was recently 
noted in the United States market, and this is stated to be main- 
tained, the orders coming from leading railway companies and 
engineering firms. For the same market high-speed twist drills 
have been in increased request. Italy, Austria, and Japan are 
also ordering somewhat more freely. In the heavy steel trade the 
work being received does not afford anything approaching con- 
tinuous employment for the plant and machinery, nor is there any 
likelihood of material change for the better, either in the heavy 
or lighter steel trades, until a revival in shipbuilding sets in. 
Under the proposed new French tariff Sheffield steel, which is 
largely used in the French engineering establishments, will beseverely 
affected, and individual manufacturers are urging their Frénch 
customers to take vigorous action against the attempt to impose 
duties which will be practically prohibitive. 


Sheffield Chamber of Commerce. 


The principal subject before the annual meeting of the 
Sheffield Chamber of Commerce and Manufacturers, on the 12th 
inst., was the proposed new French tariff. The president, Mr. 
A. J. Hobson, stated that in steel the tariff represented an altera- 
tion which, if passed in the form brought forward, would 
annihilate, or almost annihilate, the trade between Sheffield and 
France. It was not what was called Protection, but amounted to 
prohibition, and he thought it was intended to amount to 
prohibition, because not only were the duties made so heavy that 
it would be difficult to see how trade could take place 
under them, but ingenious arrangements were made to 
raise the question of the technical constituents of steel and of 
the tensile strength of the wire sent in, which would necessitate 
the sending of the chemist and the testing machine to accompany 
goods to the border before they went inside. He could not help 
thinking that the changes of that kind had been suggested by 
manufacturers in France, who desired to wall up the French steel 
trade into water-tight compartments. 


British Trade with Scandinavia. 

Mr. W. S. H. Gastrell, H.M. Commercial Attaché for 
Germany, Sweden, Norway, Denmark, and Holland, visited 
Sheffield on Monday, and met manufacturers and others interested 
in trade with these countries. Mr. Gastrell, referring to the 
Scandinavian markets, attached much importance to the sending 
out of commercial travellers. English travellers were in a marked 
minority there at present, as compared with those from other 
countries. Ability to speak the native language was a great 
advantage to a traveller, and it was of little use sending out cata- 
logues printed in English. The countries were developing their 
own industries, particularly Sweden and Denmark, and Mr. Gastrell 
anticipates a large increase in the purchasing power of the people, 
so that there was a good field for British trade. A great draw- 
back against sending commercial travellers was the heavy licence 
duties, which in Sweden amounted to about £5 per month. For 
this and other reasons English firms did not send out many 
travellers, relying upon the serv ces of agents residing in the 
country. This system was not so satisfactory as for firms to send 
out their own representatives, and Mr. Gastrell suggested that 
several firms in the same line of business might combine in the 
expense of sending out a traveller and share the orders among 
them. He believed, in view of the handicapping effect of travellers’ 
expenses, that the system of co-operation might be advantageously 
adopted. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron market is very quiet indeed, this week, and 
there are no signs of animation ; indeed, its business has been 
described as ‘‘dead idle.” It is years since consumers on the 
Continent have been so shy about buying British pig iron, but 
trade is bad with them, and English pig iron is not cheap enough 

they can get better value at home. The only thing that can 
be regarded with satisfaction is that higher prices rule for forward 
delivery than are quoted for prompt. No. 3 Cleveland G.M.B. pig 
iron has been fairly steady for about a week in the neighbourhood 
of 48s. 3d. per ton for early f.o.b. delivery, and Cleveland warrants 
have only fluctuated between 48s. and 48s. 14d. per ton. The 
poor shipments, and the increasing stock .in Connal’s store, tend 
to weaken the market for pig iron, as they tend to show the 
marked slackness of trade. No. 1 Cleveland G.M.B. is at 50s. 9d. ; 
No. 4 foundry at 47s, 3d.; No. 4 forge at 46s. 3d.; and mottled 
and white at 45s. 9d. per ton and for prompt delivery. 


Hematite Pig Iron. 

Trade is extremely sluggish and unsatisfactory for the 
makers of East Coast hematite pig iron ; indeed, it is a long time 
since business was so bad in this branch, and there is no doubt 
that it is suffering more from depression than the ordinary Cleve- 
land pig iron trade, notwithstanding that there is a somewhat 
better outlook in the steel industry. It must be acknowledged 
that there can be very little profit in the business of hematite pig 
iron making in this district, and those who pay anything like 
16s. 6d. per ton for their Rubio—that being the current quotation 
now —cannot accept 56s. per ton for their mixed numbers without 
incurring a loss. The makers are being driven to buy cheaper 
ores from other parts than the North of Spain, but the prices of 
these have likewise gone up, though perhaps not to the same 
extent as those for best Rubio. If dear ore continues without any 
advances in the selling prices of hematite iron, it will be necessary 
to blow out some more of the furnaces. That would have been 
reported before this if some relief in the matter of coke had not 
come about, but ore has gone up considerably more than coke has 
declined in value. Furnace coke can now be got at 15s. 3d. per 
ton delivered at Middlesbrough works, and other works in propor- 
tion. While makers keep to 56s. per ton as their price for early 
deliveries of mixed numbers East Coast hematite pig iron, there 
are second hands who offer at 55s. 6d. and even 55s, per ton, and 
their competition has been somewhat severe of late, for they are 
reported to hold considerable quantities. 


Pig Iron Stocks. 

The stock of Cleveland pig iron goes on increasing 
rapidly in Connal’s public stores, and that is anything but a good 
feature. On not a single day this month has a decrease been 
reported, the receipts invariably exceeding the deliveries, and on 
the 17th the quantity held was 167,553 tons, an increase for the 
month of 11,146 tons. Yet seven months ago the stock was under 
48,000 tons. Itis very apparent that though the output of pig 
iron has been reduced, it has been in excess of requirements. The 
stock consists of 166,018 tons of No. 3 Cleveland pig iron, 1000 tons 
of other Cleveland iron deliverable as standard, and 535 tons of 
other Cleveland iron not deliverable as standard. No hematite 
iron is now to be found in Connal’s store in this district. 


Pig Iron Shipments. 
Most traders expected that a substantial improvement 
in pig iron exports would have been reported this month, but the 
improvement is deferred, for the increase is very slight over the 
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return for January, which was a most unsatisfactory one. The 
Continent, with the exception of Italy, is needing little pig iron 
from this district, for ote is as depressed with them as it is here, 
and besides, they are able to get at home most of the iron they 
need and at lower figures than those which Cleveland producers 
have to quote. The shipments this month up to 17th were only 
38,823 tons, as compared with 34,978 tons last month ; 71,173 tons 
in February, 1908 ; and 60,218 tons in February, 1907, all to 17th. 
An improvement should appear next month, for then the spring 
demands will have to be met, but at present there is nothing in 
the exports to strengthen the market. 


Manufactured Iron and Steel. 

It cannot be reported that the situation is better for pro- 
ducers of finished iron, but there is certainly a slight improvement 
in the steel trade, and manufacturers of rails, plates, and angles 
speak more favourably about the inquiry. The present quotation 
for steel ship plates is £6, less 2} per cent. f.o.t., but £6 7s. 6d., 
less 24 per cent., must be paid for iron ship ae Steel ship 
angles are at £5 12s. 6d., less 24 per cent, f.0.t. but £7, less 24 per 
cent., has to be given for iron ship angles, and but few of the 
latter are bought. Steel bars are at £6 5s., less 24 per cent. f.0.t., 
but 15s. per ton more must be paid for iron bars. There is a fair 
inquiry for heavy steel rails, and the works producing them are 
well occupied, while exports are good, especially to South 
America, which is one of the best markets for railway materials. 
The quotation is £5 5s. net f.o.b, Chairs and sleepers are not in 
such good request—indeed, enough orders cannot well be secured 
to keep the works fully employed. For cast iron chairs £3 10s. 
net is quoted, and for steel sleepers £6 10s. net f.o.b. 


Shipbuilding. 

The position is somewhat more favourable for ship- 
builders, and it may be said there is a slight revival, but the 
vessels required are mostly of smal! tonnage and of special types. 
It is difficult to meet with any orders for tramp steamers, as the 
outlook for them is not at all encouraging, freights being too low 
to admit of profits being made by the majority of steamers. 


Tees Transporter Bridge. 

The plans of this bridge, which is to be constructed over 
the Tees from Middlesbrough to Port Clarence, have been received 
by the Middlesbrough Corporation, and it has been decided to 
advertise for tenders for its construction, and also to advertise 
for the services of an expert to schedule and report upon the 
tenders received. 


Coal and Coke. 

Some improvement is reported in the gas coal trade of 
Durham, and the best qualities, which were down at 9s. 9d. per 
ton f.o.b., are now raised to 10s. The export requirements have 
increased, but the demand for steam coal is scarcely so brisk as it 
has been, and the sales of house coal have slackened, notwith- 
standing that the weather is still wintry. Medium coke is obtain- 
able readily at 15s. 3d. per ton, delivered at Middlesbrough 
furnaces or equal thereto, and it is reported that there are con- 
siderable stocks at the ovens, which, of course, will not improve in 
quality by keeping. Manufacturers are, therefore, anxious to sell, 
and consumers hold off as much as possible. Foundry coke is at 
16s. to 16s, 6d. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Business Outlook. 

THERE is an uncertain feeling at the moment in connec- 
tion with most departments of industry. Speaking generally, no 
improvement is yet discernible either in our markets or in manu- 
facturing circles, At the same time, the expectation is widely 
entertained that a better state of things may not be far off. 
Supplies of wanufactured goods are admittedly small in all 
directions. Costs of production are considerably reduced, and 
the way is thus open for readily taking advantage of any revival 
of trade that may occur. The proposed reductions in the Ameri- 
can tariff have been engaging some attention, but there is no 
sanguine belief that substantial benefit is likely to accrue from 
such changes to the export trade in iron and steel goods, Our 
chambers of commerce are taking a keen interest in the proposals 
for the revision of the French tariff, some of which threaten to 
produce unfavourable consequences on Scottish trade with France. 


The Pig Iron Warrant Market. 

The business in warrants has been comparatively re- 
stricted this week, and there has been an easier tendency in 
prices. Cleveland warrants hase been done at 48s, 34d. to 
48s, 1d. cash, 48s. 64d. to 48s. 34d. one month, and 49s. to 48s. 84d. 
three months. Transactions have also been recorded at 48s. 6d. 
for delivery in twenty-two days, and 48s, 2d. thirteen days. Advices 
from abroad are not of an encouraging nature, and the market has 
been without any adequate motive for genuine speculative interest 
in warrants. 


Scoteh Makers’ Iron. 

There has apparently been a fair business in Scotch 
makers’ pig iron with English consumers, but otherwise the 
business has been inactive, both local and foreign inquiry being 
unsatisfactory. Four furnaces are now producing basic pig iron at 
Glengarnock, after having been out of blast for a period of fourteen 
months. There are forty furnaces producing hematite and thirty- 
eight ordinary pig iron, so that the total number now in operation in 
Scotland is eighty-two, compared with seventy-eight last week and 
seventy-three at this time last year. Prices of Scotch makers’ pig 
iron are generally steady. Govan and Monkland, Nos. 1, are 
quoted by merchants 55s.; Nos. 3, 53s ; Carnbroe, No. 1, 
57s.; No. 3, 54s.; Clyde, No. 1, 60s. ; No. 3, 54s.; Gartsherrie, 
No. 1, 60s. 6d.; No. 3, 54s, 6d.; Calder, No. 1, 61s.; No. 3, 56s.; Sum- 
merlee, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 90s.; No. 3, 59s.; Glengarnock, at 
Ardrossan, No. 1, 62s.; No. 3, 57s.; Eglinton, at Ardrossan or 
Troon, No. 1, 553. 6d.; No. 3, 53s. 6d.; Dalmellington, at Ayr, 
No. 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, at Leith, No. 1, 61s. 6d.; 
No. 3, 56s. 6d. ; Carron, at Grangemouth, No. 1, 63s.; No. 3, 57s. 
per ton. The imports of iron ore into the Clyde in the last six 
days have been exceptionally small, consisting of only four cargoes. 
But the output of hematite pig iron is on an extensive scale, there 
being an impression that increasing quantities of it will be required 
on a revival of the steel trade. Merchants quote Scotch hematite 
pigs 57s. to 57s. 6d. for delivery at the West of Scotland steel 
works. 

Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were 5833 tons, against 8668 in the corresponding week of 
last year. There were dispatched to the United States, 100 tons; 
Canada, 250; South America, 365; India, 155; Australia, 83; 
France, 16; Italy, 175; Germany, 15; Holland, 160; Belgium, 
210; Spain ard Portugal, 60; China and Japan, 120; other 
countries, 100 ; the coastwise shipments being 4035 tons, compared 
with 4880 in the corresponding week of last year. The arrivals 
at Grangemouth of pig iron from Cleveland and district were 6731 
tons, being 9996 tons less than in the same week of 1908. 


Finished Iron and Steel. 


While the steel trade is still far from being in a satis- 
factory condition, it is encouraging to learn that the inquiry for 





various materials has somewhat improved. There is now a 
prospect of more shipbuilding work being available, specifications 
of this nature being already obtainable, although not in great 
quantity. For export business the competition has been very 
keen, and there appears to be rather severe cutting of prices. 
Some work promises to come to hand soon from India and else- 
where, but in’ the meantime the works are still only partially 
employed. A rather better feeling may be reported in the 
malleable iron department, which has suffered much from depres- 
sion of late. The orders being dealt with are almost all of small 
size and for prompt delivery, and they are thus soon disposed of. 
The hand-to-mouth business is not to be despised, as it sometimes 
pays better than heavier work that takes longer time to be turned 
out, 


The Coal Trade. 

The volume of business in the coal shipping trade since 
the beginning of the month has turned out much better than was 
expected. It was thought there might be a great diminution of 
exports in consequence of the introduction of demurrage charges 
by the railway companies. So far there has really been a material 
increase in the shipments compared with those of the same time 
last year. How the present week’s business may turn out it is 
not easy to forecast. Certainly there has been a considerable 
reduction of sailings at a number of the ports. Much idle time 
is also reported from the colliery districts. Business for future 
delivery and shipment has been quiet, and prices generally steady. 
At Glasgow harbour house coal for shipment is quoted 9s. 3d. to 
9s. 9d.; steam, 9s. 3d. to 10s.; splint, 9s, 9d. to 10s. 3d. per ton. 
There has been a ready outlet for house coal for home use, prices 
being without much alteration. The difficulty in finding a market 
for manufacturing qualities of coal continues. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade. 

THE best feature about business is that, though tonnage 
came in last week feebly, and a lethargic condition remained, some 
degree of nore mage prevailed. Trades generally—steel in parti- 
cular—lacked grip, and buyers seemed content not to extend 
purchases beyond hand-to-mouth trade, possibly in the belief that 
concessions might be obtained ; but this is one of the hopeful facts 
—that a drop of 3d. in steam, best and second, and drys, and the 
same in No, 2, is about as much as could be had, and some classes, 
if not advancing, are hardening. Very best smalls may be cited 
as tolerably steady. As regards best Admiralty coals, 13s. 6d. 
appears to be the ruling figure, with a little ‘“‘one side or the 
other,” according to circumstances. 


Latest Coal Prices, Cardiff. 

The variation from Saturday last to mid-week was but 
slight. No. 3 Rhondda was better by 3d., and smalls harder. 
Best large steam, 13s. 6d. to 14s.; best seconds, 13s. to 13s. 3d.; 
ordinary seconds, 12s, 6d. to 12s. 9d.; best drys, 13s. 9d. to 
14s. 3d.; ordinary drys, 12s. 6d. to 12s. 9d.; best washed nuts, 
12s, to 12s. 6d.; seconds, 10s. 3d. to 11s, 6d.; best washed peas, 
10s. to 11s.; seconds, 9s. to 9s. 6d.; very best smalls, 8s. 3d. to 
8s. 6d.; best ordinaries, 7s. 6d. to 8s.; best black vein, Monmouth- 
shire, 13s. 3d. to 13s. 6d.; ordinary Western Valleys, 12s. 6d. to 
12s, 9d.; best Eastern Valleys, lls. 9d. to 12s. 3d.; seconds, 
lls. 3d. to lls. 6d. Bituminous coal: Very best households, 
17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 
Rhondda, large, 17s. 6d. to 18s..; brush, 13s. 6d. to 14s.; 
smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, large, lls. 6d. to 
lls. 9d.; through, 9s. to 9s. 6d.; smalls, 7s. to 7s. 3d. Patent 
fuel, 13s. 9d. to 14s. Coke, furnace, 15s. 6d. to 16s.; foundry, 
17s. 6d. to 20s. 6d.; special, 24s. to 2ts. Pitwood, 18s. 3d. to 
18s. 6d. Latest: Tendency would appear to be downwards, and 
on ’Change it was the subject of comment that cval values were 
hard to maintain. 


Newport Coal. 


Trade has been quieter this week. When the totals were 
announced last week of a despatch, close upon 100,000 tons foreign 
and coastwise, there was a degree of satisfaction felt, as other 

rts indicated a greater falling off ; but this week trade has been 
ess vigorous, and on ’Change it was stated that spot and prompt 
shipment quotations were far apart. The highest figure for 
Eastern Valley was 12s, Small steam were in demand and ‘prices 
firm, but house coal, considering the time of year, was quiet. 
Best Newport black vein, 13s. to 13s. 3d.; Western Velie, 
12s. 3d. to 12s. 6d.; Eastern Valleys, 12s. to 12s. 3d.; other 
kinds, lls. to 11s. 3d.; best smalls, 6s. 9d. to 7s. 3d.; seconds, 
6s. 3d. to 6s. 6d.; inferiors, 5s. 9d. to 6s.; best house coal, 
16s. to 16s. 6d.; seconds, 15s. to 15s. 6d. Patent fuel, 13s. 6d. 
to 13s. 9d. Coke, furnace, 15s, to 15s. 6d.; foundry, 16s, to 
17s, Pitwood, 18s, 3d. to 18s. 6d. 


Anthracite. 

A strong effort has been made locally to obtain greater 
strength for the anthracite trade, and suggestions brought for- 
ward that as regards the metropolis, where fogs play so ruinous 
a part, more systematic effort shou'd be tried. The fact remains 
that so long as there is an abundance of free burning steam coal, 
or coals partaking of bituminous and anthracite, the demand for 
the purest and best anthracite would not be great. Householders 
find that the difficulty in lighting is against the common use of an- 
thracite. By mechanical contrivances, in which Germans are said to 
excel, this difficulty is overcome, and a powerful heat is the result. 
In the country districts of West Walesa mixture of lime and coal is 
used. Latest :—Best malting, 24s. 6d. to 25s. net ; second malting, 
21s. 6d. to 22s, net; big vein large, 17s. to 18s, less 24 ; red 
vein, 12s.to 13s., less 24 ; machine-made cobbles, 23s. to 23s. 6d. 
net; Paris nuts, 25s. to 25s. 6d. net; German nuts, 24s,to 24s. 6d. 
net ; beans, 16s. to 17s, net; machine-made large peas, 9s. to 
10s. net; fine peas, 6s. 6d. to 7s. net; rubbly culm, 4s. 6d. to 
4s. 9d. less 24; duff, 2s. to 2s, 3d. net. Other coals :—Steam, 
14s, 6d. to 15s., less 24; seconds, 13s, 9d. to 14s., less 34 
bunkers, 9s. 9d. to 10s. 3d., less 24; small, 7s. to 8s., less 24. 
Bituminous coals:—No. 3, Rhondda, 17s. to 18s., less 24 ; small, 
7s, to 8s,, less 24. Patent fuel,12s, to 12s, 6d.,less 24. 


Iron and Steel. 

Bristol continues to receive large quantities of steel 
from Newport. These amounted to mid-week, 698 tons. Neath 
received this week 650 tons pig from Ulverston, Swansea 1080 tons 
from Grimsby. On Metal Exchange there was an impression of a 
slight change for the better. Latest quotations :—Pig iron hema- 
tite mixed numbers, 56s, 6d. cash and month; Middlesbrough, 
48s. cash, 48s, 24d. month ; Scotch, 54s. cash and month ; Welsh 
hematite, 61s. to 61s. 6d. delivered. Steel bars: Siemens, 
£4 8s. 6d.; Bessemer, £4 7s. 6d. to £4 8s. 6d. No rails quoted. 
Other quotations: copper, £58 7s. 6d. cash and £59 5s. three 
months ; lead, £13 18s. 9d.; silver, 232 per oz.; spelter, £21 5s,; 
iron ore, 15s, 6d. to 16s., Cardiff or Newport. 


Tin-plate. 

Sharing in the general yuietness, there has been a falling 
off in business, and shipments last week showed a marked decline, 
only 40,706 boxes being despatched ; but the mills were fairly up 
to the mark, and over 86,000 boxes were sent from the works. 
Stocks in the dock warehouses and vans now consist of 253,725 
boxes. Batoum and Odessa, New York and Mediterranean ports 
figure this week; a little improvement is noted in in ies ; 
prices unchanged, but oil plates are firmer. Last quotations :— 


h 








Ordinary Bessemer and Siemens, lls. 94d. to 11s. 104d.; ternes 
21s, 3d.; C.A. roofing sheets, £8 5s. per ton; big sheets for 
galvanising, £8 5s. to £8 7s. 6d.; finished black plates, £9 5s. to 
£9 7s. 6d.; galvanised sheets, 24 g., £12 10s.; block tin, £129 
cash, £131 three months. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are informed that Messrs, Frank Jordan and Co., engineers 
of 34, Fenchurch-street, E.C., have been appointed representatives 
in the London district for Messrs. André Citroén and Co., of Paris, 

HAWKSLEY, WILD AND Co., Limited, boilermakers, of 
Sheftield, have taken up the manufacture of the ‘Suckling ” water. 
tube boiler, and are prepared to deal with all inquiries relating to 
this boiler. 

GILLESPIE AND BEALES, of Amberley House, Norfolk-street 
Strand, London, have appointed Mr. James Turnbull, whose 
address is 3, New-street, Birmingham, as their representative and 
correspondent in the Birmingham district. 

WE are asked to state that Bruce Peebles and Co., Limited, js 
now in active operation after its reconstruction. Mr. Fred §, 
Andrews has been elected chairfian of the board of directors, and 
Mr. Lee Murray M. Inst. C.E., has been appointed general 
manager. 

Mr. R. N. DuNcAN has been appointed manager for the London 
office to Messrs. A. and P. Steven, engineers, of Glasgow. Mr. 
Duncan was for a number of years inspector of electric and 
hydraulic lifts and machinery generally to his Majesty’s Post- 
master-General. 

THE Glacier Anti-Friction Metal Company, Limited, has erected 
new works near Willesden Junction, and has equipped it with 
fnrnaces and appliances for the manufacture of white metal alloys, 
‘The office address of the company remains as before, 112a, Queen 
Victoria-street, E.C. 

THE Pulsometer Engineering Company, Limited, announces 
that it has acquired the business of Kaston and Anderson, 
Westminster (successors to Easton and Co., of Erith), including 
their goodwill, designs, records and patterns. It has also secured 
the services of the heads of the designing and commercial staff. 

Mr. J. J. Burton, who recently resigned his position as a 
director and secretary of the Cargo Fleet Iron Company, Limited, 
after being connected with the owners of the works for over 40 
years, has now been succeeded in the secretaryship by Mr, Frank 
Ley, late of the German Verband in London, who has taken up his 
duties this week. Mr. Burton still retains the managing director- 
ship of the Tees Furnace Company, Limited, and of the Roseberry 
lronstone Mines. 

MOUNTAIN AND GrBsON, Limited, of Bury, Lancashire, inform 
us that they have recently completed negotiations for acquiring 
the works and business of Thornewill and Warham, Limited, 
engineers, of Burton-on-Trent. By this arrangement Mountain 
and Gibson, Limited, will have better facilities for meeting the 
d ds of their b for which the accommodation at their 
Bury Works has now become inadequate. We understand that a 
new company is being formed to take over the combined busi- 
nesses, 











CoNnTRACTS.—A new petrol motor fire engine, which is said to be 
the first machine of its kind to be put into service in the metropolis, 
has been delivered to the headyuarters of the London Fire Brigade 
by Merryweather and Sons, Limited. The new machine is to pump 
500 gallons of water per minute, and to attain a speed of 30 
miles an hour on the level, whilst any hill in the London district is 
to be negotiated by it. 


Tue construction of the Paris Metropolitan Railway 
tunnels under the river Seine, states the Rai/way News, is now 
well advanced. There are two circalar or tube tannels. They 
pass under the river opposite the Chamber of Deputies and run to 
the Concorde Station in the Rue de Rivoli, going first under the 
river and then under the Place de la Concorde. Each tunnel is 
600 yards long. A bed of water-bearing sand was encountered, 
and the shield method of excavation was adopted. 


HENRY BESSEMER AND Co.: THE BoLToN Works.—'T'he 
annual meeting of Henry Bessemer and Co., Limited, Bessemer 
Steel Works, Sheffield, was held in the Cutlers’ Hall, Sheffield, 
on the 15th inst. Sir Charles Allen, the chairman of the company, 
in addressing the shareholders, dealt first with the principal 
features of the report and accounts. Turning next to the new 
works at Bolton, he remarked that for the past twelve months it 
had been deemed desirable to take advantage of the stagnation in 
trade by suspending operations of those departments requiring 
modernising, in order to bring them thoroughly up to date, con 
sequently a certain proportion of their capital expenditure at 
those works had been unproductive during that period. Such 
must always be the case when works were partially in operati#bn, 
ond partly under construction. They did not, however, consider 
it had been a material loss, as it would have been impossible to 
compete, with any idea of a profit, during such a period of acute 
inactivity in their branches of trade without the improvements 
which had now been successfully and practically carried out. The 
expenditure, as was usually the case in connection with such 
extensive alterations, had rather exceeded their original estimate, 
and in consequence of something like six months’ delay in the 
delivery of some of the most important part of the machinery 
in connection with the rolling mills, they were prevented from 
starting the new Siemens furnaces for want of the mill accom 
modation to roll down the ingots. Still, they were now on the 
point of completion, and they expected in the course of a very 
short time to see the works in full operation. Although it must 
be admitted that the Bolton branch had not contributed directly 
towards their profits, it had indirectly materially assisted the 
Sheffield works by being a customer for raw materials which 
were worked up at Bolton into the finished articles at a profit. 
The alterations and improvements they had introduced comprised 
the completion of two new open-hearth furnaces of 30 tons 
capacity each, together with gas plant, cranes, casting pit, and 
all other necessities, and those furnaces were now in operation 
and working most satisfactorily. The extensive system «f live 
roller gear and manipulating appliances at the 28in. and 24in. 
mills, which were contrac for in December, 1907, had been 
installed, and were on the point of being put into operation. It 
was in connection with this work that the delay in delivery 
occurred. New heating furnace plant and mechanical charging 
apparatus had been erected to do away with the large amount of 
hand labour involved in working the old plant, and many improve- 
ments had elso been istendunal in economising the production of 
the output of finished bars at the smaller mills. A new and 
complete battery of modern boilers had been installed to supply 
additional power to all rolling mills. A piece of land, approxi- 
mately 2000 square yards, adjoining the Bolton Works, had been 
purchased, giving room for further development, and arrange- 
ments had been made so that the productive capacity might be 
still further increased at a small outlay, should their business tend 
to warrant any additional increase in plant. The Board did not 
doubt the ultimate success of the branch, and felt convinced that 
with anything like a reasonable revival in trade, they would be 
able to take full advantage of their improved position as steel 
makers situated in the very midst of the largest consumers in 
Lancashire of the various articles they would be able to produce, 
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s FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent. ) 


heinland-Westphalia. : 
' FoREIGN demand is, on the whole, better than inland 
Since last week’s report several orders of weight have 
been coming in from abroad, and employment generally at the 
ling mills will be pretty lively for some time to come. There 
on ye been an improvement felt in the Solingen hardware 
cutlery industry, and prices have been moving upwards here 


and there. 


From the Siegerland. : ; 
Both in the heavy and in the lighter industries increasing 
mployment is reported, and the demand for iron and steel has 
a more lively than in the last quarter. There is, however, 
no material change to report in prices, but as the spring demand 
has not been covered yet, a general upward tone is anticipated 


for next month, 


Orders in Freight Cars. 
The Railway Administration has recently given out orders 

for 8655 freight cars, to be delivered till 30th September 1909, 
Of the above number, 1144 cars fall to the railway district Breslau, 
1037 to Cologne, 1652 to Essen an der Ruhr, 1089 to Magdeburg, 
589 to Bromberg, 399 to Altona, 404 to Cassel, 908 to Hannover, 
700 to Kattowitz, 432 to Kinigsberg, and 382 to Posen, while the 
F g 100 cars fall to various districts. 


NOTE 


inquiry. 


remainin 


List Quotations for Iron and Steel. 
Prices are officially stated to be as under :—Raw spathose 
ore: M. 10.90 p.t.; roaste ditto, M. 15.50: Nassau red iron ore: 
M. 11.50 p.t.; spiegeleisen, 10 to 12 per cent. grade, M. 65 to 68 ; 
white forge pig, M. 56 to 60 ; iron for steel making, M. 58 ; basic, 
free place of consumption, M. 49 to 51.20 ; Luxemburg forge pig, 
free Luxemburg, M. 45 to 46 50 ; Luxemburg foundry pig, No. 3, 
free Luxemburg, M. 50 ; German foundry pig, No. 1, M. 59 to 60; 
No. 3, M. 58 to 59; German hematite, M. 60 to 62; all per ton 
free at works. Good merchant bars, M. 100 to 122 50, according 
to quality ; steel plates, M. 107.50 to 112 ; boiler plates, M. 116 to 
120 ; sheets, M. 117.50 to 122.50 ; iron wire rods, common quality, 
M, 127.50, all per ton, free at works. 


Production of Pig Iron in Germany. 

According to statements given by the Union of German 
iron and Steelmasters the output of pig iron in Germany, including 
Luxemburg, was, for January of present year, 1,021,721t., as 
against 1,016,526 t. in December, 1908, and compared with 
1,061,329 t. in January, 1908. Production of the different sorts 
of iron was as follows : —Foundry pig, 192,558 t., against 192,456 t. 
in the same month last year; Bessemer, 38,794t., as against 
39,303 t. last year ; basic, 629,376 t., as against 682,402 t. ; steel 
and spiegeleisen, 102,232t., compared with 89,462 t.; forge pig, 
58,761 t., compared with 57,706t. Production of pig iron from 
January to December, 1908, was 11,813,511 t., as compared with 
13,045,760 t. from January to December, 1907. The ironworks on 
the Saar and Mosel produced }23,884 t. in January, 1909, 86,751 t. 
falling to the Saar works, and 37,133t. to the ironworks on the 
Mosel. 


Coal in Germany, 

In Silesia purchasers have generally shown more confi- 
dence, and life has been increasing on the coal market. Present 
consumption is fairly good, ages. the sugar mills buy much less 
than usually. Also the coke trade in Upper Silesia shows more 
animation ; fair orders have come in from cong tors A 
generally decreasing tendency is reported from Rheialand-West- 
phalia, the coal trade having been weak and irregular. The pits 
of the Coal Syndicate will dismiss 10 per cent. of their men in 
spring, and they are also intending a reduction in wages. Con- 
sumption all round leaves much to be desired, and stocks are 
heavy. 


Austria-Hungary. 
The iron and steel industry is in a weak condition ; also 
coal, especially for industrial purposes, is in languid request, while 
house fuel and coke are in good call. 


Iron and Steel in France. 

On the Paris market merchant iron as well as steel are 
reported to be much firmer than previously, and prices for girders 
and rails can be well maintained. In the northern districts, as well 
as in the Pas de Calais Department, coal for industrial purposes is 
stated to be in # poor condition, whereas house coal continues very 
well inquired for. 


Belgium. 

Little can be added to what was reported last week con- 
cerning the Belgian iron and steel market. Demand and employ- 
ment have been, on the whole, increasing, and quotations met 
with an advance of If, and 2f. p.t. for inland and foreign sales. 
Some good orders in railway material have been placed by the 
Belgian State Railways. German mills are keen competitors in 
plates and sheets. 


Sweden. 


Last year’s trade in iron and steel was unfavourable, 
and general export shows a decrease of 86,400 t. iron against 
1907. Output in blooms and in raw bars in 1908 has been the 
lowest reported for many years. In the present year the demand 
for iron, especially Lancashire brands, has increased slightly. 


Russian Bar Convention. 
It has recently been roported that a Russian Bar Conven- 
tion, uniting not merely the South Russian, but also the Polish 
mills, is going to be formed. 








In connection with the lighting of the trains on the 
Indian railways, states Hlectrical Engineering, the Railway Con- 
ference Association expressed the opinion that further experi- 
ments were necessary before the best system of lighting could be 
decided upon, and proposed that a committee should be formed 
from the locomotive and carriage superintendents and electrical 
engineers to consider the matter, and especially to standardise 
details. The Indian Railway Board approve of this suggestion, 
and also state that all new first and second-class carriages shall in 
future te fitted with electric light and fans. 


Ay illustration of the efficiency of Pennsylvania Rail- 
way employés in fighting fires is afforded by figures from the 
annual report of the insurance department of the company. It 
is shown that 274 fires, occurring in 1908, on property valued 
at more than £1,350,000, were extinguished ,by the railroad’s own 
employés with the company’s apparatus. The organisation has 
been further developed by special training of employés, and loco- 
motives in yard service have been equipped with special apparatus 
for use in case of fire. Loading hot ashes or coke in cars caused 
648 fires and damage to as many cars. Fifty fires, entailing a loss 
of £11,804, started on adjacent property. Spontaneous combus- 
tion was responsible for a loss ot £660. Sixteen fires, resulting 
from.careless handling of lighted cigars, cigarettes, and matches 
caused a loss of £717, Seventeen fires were due to tramps, with 
a loss to the company of £2870, and thirty-four fires, with a loss 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 


Copies of Specifications my. be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, 
Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM ENGINES. 


26,237. January 17th, 1908.—IMPROVED MEANS FOR HEATING 
THE STEAM IN THE RECEIVERS OF COMPOUND ENGINES, by 
John Stevenson Chopman, of the Engineers’ Institute Hong Kong. 

This invention relates to means for heating the steam in the 
receivers of compound engines. In each receiver employed in 
compound engines and in the chamber connecting reciprocating 
with turbine engines, a number of small tubes are arranged in the 
receiver with their ends steam-tight with the casing, and one end, 
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preferably the back end, of these tubes is supplied with air heated 
G the gases of combustion. By means of a compressor or com- 
pressors working off the main shaft and drawing a supply from 
the atmosphere and delivering it into a pipe which cunnects the 
front ends of the receiver tube with the furnace fronts, a flow of 
hot air is induced through the receiver tubes and into the furnaces, 
thereby increasing the efficiency of the steam and evaporative 
power of the boilers.—January 27th, 1909. 


STEAM GENERATORS. 


23,140. October 19th, 1907.—IMPROVEMENTS IN OR RELATING TO 
APPARATUS FOR WITHDRAWING CONDENSED STEAM, WATER, 
AIR AND VAPOUR FROM STEAM CONDENSERS, by Donald 
Barnes Morison, of Hartlepool Engine Works, Hartlepool. 

When water of condensation is withdrawn from a condenser by 

a pump, at a temperature approaching that corresponding to the 

pressure in the condenser and discharged against a considerable 

ressure, it is usually necessary to place the pump under a water 
ead sufficient to overcome the vapour pressure within the pump. 

This often presents difficulties, especially on steamships, where 

the available depth below the condenser is very limited, and, more- 

over, when the water is required to condense steam or vapour, it 
is usually necessary that its temperature should be reduced and 


N° 23,140. 






Lxhaisd 
Steam 
/ale 


Main 


Condenser 














that its supply should be sufficient in amount and approximately 
constant in quantity. The present invention has for object to 
provide apparatus whereby these requirements can be met. For 
this purpose condensed steam water is withdrawn from a condenser 
either directly, or through a water cooler, by a pump, and dis- 
charged either directly, or through a water cooler, into a receiver 
at a considerable height above the bottom of the condenser and 
into which air and vapour may also be discharged from the con- 
denser. In this receiver a " oray ag is maintained approximating 
closely to or in excess of that in the condenser from which the 
water is withdrawn, so as thereby to create an artificial water 
head sufficient for the efficient working of the pump by which the 
condensed steam water so raised is together, it may be, with air 
and vapour, ultimately discharged into a feed tank or elsewhere. 
The desired pressure may be maintained in the receiver by placing 
the latter in direct communication with the condenser, or with an 
air pump, or by discharging the air and vapour into the receiver, 
by a steam jet or jets.—./anuary 27th, 1909. 


28,120. December 20th, 1907.—IMPROVEMENTS RELATING TO THE 
SECURING OF BOILER AND OTHER TUBES TO AND BETWEEN 
TUBE PLATES, by Percy William Cook, of 30, Beacon-hill, 
Camden-road, London. 

This invention relates to the securing of boiler and similar tubes 

to tube plates by means of wedges, as clearly indicated in the 

accompanying engravings. The tube to be secured is of constant 
diameter throughout. In conjunction with the tube a pair of 
sleeves are employed each tapered exteriorly, one sleeve being 
slipped over one end of the tube with its end of lesser diameter 
towards the opposite end of the tube, and secured by brazing or 
welding. .The other sleeve is screw-threaded internally to cor- 

— with a similarly screw-threaded portion upon the opposite 

end of the tube, so that after the tube has been perpendicularly 

inserted first through one tube plate then through the second 
tube plate, and the rigidly attached sleeve is in contact with the 
first plate, the tube can be firmly held in position by placing the 





joints between the sleeves and the tube plates perfectly tight 
packing collars of softer metal than the sleeves and tube plates 
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may be interposed, a suitable metal for this purpose, in the case 
of steam boilers, being sheet copper.—January 27th, 1909. 


PUMPING AND BLOWING MACHINERY. 


13,082. June 19th, 1908.—IMPROVEMENTS IN STEAM Pumps, by 
William McCall Hudson, 23, Vernon-road, Leytonstone. 

This invention is of a mechanica] nature and relates to steam 

pumps, the object being to improve the construction. To carry 
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this invention into effect, the pump is provided with a rigid pivot 
P. The fly-wheel F and excentrics A and B are in one piece, and 
arranged to rotate on the pivot P. The tric A is cc ted 
to the steam valve, which it drives in the ordinary way. The ex- 
centric B acts as a crank, and is connected to the crosshead of the 
pump.—January 27th, 1909. 





DYNAMOS AND MOTORS. 


18,460.— September 2nd, 1908.—IMPROVEMENTS IN AND RELATING 
TO COMMUTATING DEVICES FOR DYNAMO-ELECTRIC MACHINES, 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. 

High-speed commutators constructed in the usual manner 

are open to the objection that the bush must slip upon the 

cylindrical portion of the armature shaft when expansion of the 
parts of the armature takes place owing to heating. Under 
certain circumstances the friction between the bush and the shaft 
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becomes so great that the spring disc is no longer able to move the 
bush, thereby rendering tha spring disc useless. The object of 
the present invention is to overcome this. In the engraving the 
armature shaft B is provided with a conical portion A at its inner 
end and the segments D of the commutator are held together by 
shrunk rings C at either end. The bush F is provided at its inner 
end with an internal conical aperture which fits the conical portion 
A of the shaft, and is pressed inwards by means of a spring disc G, 
which is either rigidly fixed to the bush or may be formed integral 
therewith. This disc is also fixed rigidly to shaft in any suitable 
manner, as for example by set-screws, or as illustrated, by a shrunk 
ring H. The segments of the commutator are insulated from the 
bush F and also from the shaft by means of suitable insulation. 
The bush F, as will be seen, is not in actual contact with the 
“apnoea portion of the shaft B and is carried at its inner end by 





second sleeve on the screwed end and turning the sleeve until it 
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becomes tightly wedged in the second tube plate. To render the 


c 
ti oe cone A and its outer end by the spring dise G.—January 27th, 
1909. 
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GAS PRODUCERS. TELEGRAPHS AND TELEPHONES. the furnace A, the hopper C, and shoot B of a rocking shoot [) a 
iS plurality of pneumatic cylinders and pistons E for altering the 
966. January 15th, 1908.—IMPROVEMENTS IN WATER VESSELS OR | 22,409. October 22nd, 1908.—IMPROVEMENTS IN CLOSED-CIRCUIT 


VAPORISERS FOR Gas Propucgrs, by Hans Ries, of 9/0, Mai- 
strasse, Munich. 

According to this invention the water vessel comprises a tank 
pean with downwardly extending chambers or tubes which, 
vesides increasing the heating surface of the water vessel as has 
hitherto been done, serve as supports for the water vessel proper 
from which they extend. The downwardly extending water 
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chambers may be of rectangular cross section having their bases 
resting on the masonry or other setting of the furnace, or a 
rectangular foundation tank may be connected by hollow support- 
ing pillars with the tank proper, the construction being preferably 
such that the products of combustion not only come in contact 
with the hollow supporting pillars, but also with ihe upper and 
under surfaces of the foundation tank. In both instances the 
steam generated by the products of combustion coming in contact 
with the supporting pillars or chambers, and by the radiated heat 
from the producer grate, is led to the producer, the desired water 
level being maintained in some known manner. The engravings, 
Figs. 1 to 3, show one form of the invention, and Figs. 4 to 6 
illustrate a modification.—/anuary 27th, 1909. 


SWITCH GEAR. 

15,742. July 24th, 1908.—IMPROVEMENTS IN OR RELATING TO 

TIME-LIMIT RELAYS, Siemens and Halske A ktiengesellschaft, of 
3, Askanischer Platz, Berlin, S W. 

This invention has reference more especially to a time relay 
provided with an alternating-current operating device or motor by 
means of which a circuit is regulated when the current or voltage 
is too great or too small, or when there is a reversal of the phase 
rotation of the current. Referring to the engraving, a disc forms 
the armature of an alternating current motor, and is movably 
arranged in the known manner between the screened poles B of 
the electro-magnetic circuit The electro-magnet carries one or 
more windings which are energised by the voltage or current to be 
controlled. On the shaft of the disc a toothed wheel E is fixed 
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which is connected, directly or indirectly, with a toothed wheel F. 
On the shaft of the wheel F is fixed a cam, or cams, to which the 
flexible end of the spring K is connected. The magnet, energised 
by the current or voltage that is to be controlled, is arranged to 
pivot around the point L. The movement of this magnet can, as 
indicated in the figure, be effected by a worm with worm-wheel. 
When the lowest setting or load limit has been exceeded, the disc 
will be rotated until the releasing pin O, which is connected with 
the disc F, and, if necessary, may be made adjustable, comes on 
toa contact P and opens or closes the same, according as to 
whether the opening or the closing of a circuit is to be effected by 
the action of this relay in order to restore the normal conditions 
of voltage or current. There are four claims and five illustrations. 
—January 27th, 1909. 


SIGNAL INSTALLATIONS, Siemens Brothers, 12, Queen Anne’s- 
gate, Westminster, 8. W. 

In signal installations such as are used for fire alarms, &c , it is 
frequently necessary to send signals from the central station to 
various call-boxes where an official may be placed. This invention 
effects a simplification in the present knowa means of signaliing 
for the purpose described, and is claimed to have various advan- 
tages. A is a receiver, such as a Morse apparatus, connected at 
the central station with the line circuit B, which contains several 
call bells W for calling ; D is a choking coil likewise connected in 
the circuit B, and which is short-circuited by the key F through 
contact E during the time when no signals are being sent from the 














central station. The secondary coil G of a known suitable type 
of vibrator is connected in parallel with the choking coil D. The 
primary circuit of the vibrator, which consists of the winding H 
and the interrupter K, can be closed by bridging the contacts L M 
by means of the pox / F. The call-boxes C are, by way of example, 
provided with a rubbing contact and type wheel, and possess a 
socket connection N which is switched into the line B by means of 
a spring P in contact with the ring 0. When, however, a plug S 
is inserted with the telephone connected thereto, the line current 
then passes through the telephone. If, now, the central station 
desires to get into communication with an official at a call-box to 
which the telephone is connected, the key F is depressed and the 
vibrator circuit closed at the contacts L M. The vibrator K is 
thereby actuated by current from the battery, thus creating a 
direct pulsating current in the coil H, and a high frequency alter- 
nating current is thereby induced in the secondary winding G. 





- | 22,895. 


As the contact E is interrupted, and as the choking coil D does 
not allow the high-frequency current to pass, it flows through the 
line cireuit B and produces an audible note in the telephone appa 
ratus R inserted in the call-box.—Janvary 27th, 1909. 


MINING AND METALLURGY. 


October 17th, 1907.—IMPROVEMENTS IN ‘‘ CHILLS” AND 

MopE oF UsE IN MAKING CHILLED METALLIC CASTINGS, by 
John Newton and Charles Billington, Vulcan Works, Long- 
port. 

This invention relates to metallic chills used for the purpose of 





quick cooling. Referring to the engravings, after ramming loam or 
sand in the longitudinal undercut groove of a chill } and trimming 
it to conform with the curved surface, the exterior is covered with 
blacklead and a pattern is placed upon it. A metallic frame or 
moulding-box is then placed upon a slab, so that guide pegs 
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secured to projecting lugs on the frame or moulding-box will depend 
into holes in similar lugs projecting from the sides of slab to 
retain the moulding-box in position on the slab. The loam or 
sand is then rammed upon the pattern and chill until the box is 
full, the moulding box is lifted containing the loam or sand and 
pattern from off the metallic chill, turned upside down, and the 
pattern removed, the face of the mould is painted with blacklead 
and the frame replaced upon the chill in the position shown in the 
lower view, and molten metal is then poured down through a hole or 
holes formed through the loam or sand into the mould or cavity 
formed by the pattern, ani thus the required chilleg casting is 
produced.—Januaiy 27th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office 0 ficial Gazette. 





908,594. APPARATUS FOR CHARGING AND DISTRIBUTING THE 
Stock IN Biast Furnaces, &, W. C. Mitchell, Chesterfield, 
England.—Filed August 5th, 1907. 

The patent is for apparatus for charging and distributing stock 





in blast furnaces and other similar structures, the combination with 














inclination thereof, the piston-rods e and the weight W sub. 
stantially as described. There are two claims. 


908,662, Moror, A. #. Guy, Trenton, N.J., assignor to J 
Laval Steam Turbine Company, New York, N.Y, a Corporation 

of New Jersey.—Filed A pril 30th, 1908, 
This invention is for a combination by which two turbines can 
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drive three machines, say centrifugal pumps, to be worked either 
in series or in parallel. Any one of the turbines can drive any one 
of the pumps or all three. There are six claims. 
908,939. SUPERHEATER BorLer, /. 4. Bel/, New York, N.Y, 
assignor to the Babcock and Wilcor Company, New York, N.Y, 
a Corporation of New Jersey.— Filed June 6th, 1903. 
This is for the combination of a superheater with a boiler of the 
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Stirling type. The patent is really for the arrangement’ of baffles, 
by which the gases first act on boiler tubes, then on the super- 
heater tubes, and lastly, on another set of boiler tubes. There 
are eight claims. 

909,216. MEANS FOR STARTING DyNAMO-ELecTRIC MACHINES, 
W. D Pomeroy, Norwood, Ohio, assignor to Allis-Chalmers 
Company, a Corporation of New Jersey, and the Bullock 
Electree Manufacturing Company, « Corporation of Ohio 
Filed May 17th, 1906. 

A fluid pressure motor is employed to start the dynamo and 
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overzome the static resistance. An auxiliary dynamo then comes 
into play to bring the main dynamo up tothe proper synchronising 
peal. There are thirteen claims 
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THE TRANSMISSION OF HEAT THROUGH 
BOILER PLATES. 
No. I1.* 


Tun experiments made to ascertain the laws of the trans- 

ission of fire heat through boiler plates have not been 
merous. The most noteworthy were those carried out by 
Bir John Durston while engineer-in-chief to the Navy. The 
results were given in a paper read before the Institution of 
Naval Architects in 1893. Before that date, it will be 
remembered, disastrous results followed the introduction 
of forced draught applied to Scotch boilers in the British 
Navy. The tubes leaked at the combustion chamber end. 
sir John—then Mr. Daurston—made experiments to ascer- 
tain the amount of overheating which was assumed to 
take place in the tube plates. The first experiments 
carried out in 1890 are those which bear directly on the 
questions we are discussing. They were intended to 
ascertain the temperature at the hot side of a plate 
through which heat is passing to boiling water. For this 
purpose @ circular flanged disc—Fig. 2—was used, 10in. 
diameter and 8in. deep. It had attached to the bottom 
eight pieces of fusible solder of different compositions, 
the melting points ranging from 220 deg. Fah. to 250 deg. 
Fah. The vessel was half filled with water and placed 


over a Bunsen gas flame—the temperature of which was 





“a 








rm J 








Fig. 2 


about 1500 deg. Fah.—and allowed to remain until the 
water had been boiling freely some time. It was then 
found that the alloys whose fusing points ran up to 
240 deg. Fah. melted, but the next, which would fuse at 
243 deg. Fah., only slightly softened. The temperature 
of that side of the plate was, therefore, assumed to be 
about 240 deg. I'ah. 

The temperature at the water side was not measured. 
So far as is known, the difference between it and the water 
was nil or extremely small. The difference of * cascade” 
through the plates was in this case about 240 — 212 
= 28deg. Ina second experiment a larger disc—24in. 
in diameter—was used. It was placed over a forge fire. 
With a moderate blast the external or fire side of the 
plate had a temperature of 240 deg. Fah. With a fierce 
blast it rose to 280, the difference being then 68 deg. 
An experiment was then made with a small boiler—Fig. 3 

to ascertain what effect on the temperature of the plate 
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Fig. 3 
was produced by raising that of the water. The result 
is given in the following table :— 

TABLE I.— Using Clean Water and Surfaces. 





Temperature| Temperature 
of hot of \Difference. 
side of plate water. | 





Deg. Fah. | Deg. Fah. | Deg. Fah. 
Over Bunsen burner ... . 30 363 | 67 


Over blast forge (full blast), 430 3445 | 855 





The absolute control of the water over the fire is here 
shown very clearly. The “full blast” temperature was, 
of course, over a welding heat, probably not much less 
than 3000 deg. Fah., yetthe difference in temperature inside 
and outside the plate was little more than that between a 
hot and a cold day. All the trials carried out resulted in 
showing that there is no marked difference due to the 
maintenance of higher pressures in the boiler. As the 
temperature of the water in the boiler rose, so did that of 
the plate, but in a less degree. The fire had little or no influ- 
ence, for the water could take up all that the fire could 
supply over a given area and very much more. 

But all depends on the nature of the contact of the 
water with the metal. That must be complete. It is 





necessary to elucidate this point a little, because the 
molecular relations of solids and liquids are very obscure. 

If we take a strip of tin plate and place an untinned 
highly heated copper “bit” on the upper surface of the 
strip near one end as it lies on a bench, it will be found 
to take up from the bit heat and transmit it to the other 
end quite slowly. There is no molecular continuity 
between them. If, now, the bit is properly tinned, so 
that a small drop of solder may intervene, and a particle 
of resin is added as a flux, the strip will take up heat 
with the rapidity of lightning from the bit. Molecular 
continuity has been established. It seems to be quite 
certain that this continuity can exist between water and 
a metal. That it can exist between two cold substances, 
one a solid the other a fluid, at normal temperatures, is 
demonstrated by the molecular union of mercury and 
gold or tin. If true molecular union takes place 
between the boiler plate and the water, then, as we have 
said above, the plate and the water may be regarded as 
one, and the temperature of the inside surface of the boiler 
plate will be of necessity that of the water. The heat is 
transmitted through the plate by conduction and through 
the water by convection, and the former being very 
much less effectual than the latter, there is a cascade 
through the plate. The usual assumption is that some- 
thing is required to force the heat across a boundary 
line between the water and the plate. If, however, the 
plate is properly “ wetted,” there is no boundary surface 
across which the heat has to cascade. 

To press the point further, let us consider what 
happens when contact in the true sense does not exist. 
Mercury is used to pick up the gold from pulverised 
quartz. If, however, the mercury becomes “ sick,” that 
is, dirty, it will no longer amalgamate. If a gold coin is 
placed in mercury it will become coated with the latter 
if the surface is clean. If, however, the coin is greasy, 
the mercury will not touch it. Precisely the same thing 
occurs between water and a boiler plate. Here, for 
example, are figures supplied by Sir John Durston’s 
experiments. 


TABLE II, 





Temperature | . 
Zi empercture 
side of plate. of Gre, 
F. F. 
Clean fresh water ‘ 280 2209 
Mineral oil gradually added up to 
5 per cent. 3 310 2300 
Fresh water, with 24 per cent. of 
paraffin “ ‘ 330 2100 
Fresh water, with 2) per cent. of 
methylated spirits ... 300 2500 
A greasy deposit ,',th of an inct {| above | 
thick on the plate... ... | 550 | 2500 


Other experiments showed that this temperature varies 
greatly, and depends chiefly on the nature and thickness of the 
deposit. 


Next a closed vessel was used, the bottom of which 
was coated with grease. Some of these figures are 
given in Table III. 

TABLE III 


Temperature Pita ached 
of hot ! D:fference. 








side of plate. of water: 
F. F, F, 
Over forge  fire—-grease 
deposit ;4in. thick 510 359 151 
Ditto, but using grease of 
drier or earthier nature 550 351 199 
Ditto, and spreading the 
grease up the sides of 
vessel aswell... .. 617 80 537 


* This temperature was reached in three minutes after placing 
the vessel on the fire. 


A yet more conclusive series of experiments were made 
by Mr. Blechynden, who tried the effect of machining and 
even polishing the bottom of the vessel. He found that 
the lightest touch of a greasy rag was enough to run up 
the height of the cascade through the plate in a most 
marked degree. The moment molecular continuity 
ceases we have two surfaces, one of the plate, the other 
of the water, and the transmission of heat from one to 
the other follows no known law, the conditions being too 
variable to be traced. This condition is carried to the 
utmost limit when the plate is so highly heated on the 
water side before water reaches it, that what is known 
as the spheroidal state is reached. A steel tin bar }in. 
thick, several feet long, and 8in. wide, being placed as it 
comes from the rolls at a bright red heat on its edge in a 
water trough will remain glowing hot under the water for 
many seconds, cooling taking place solely by radiation 
through the water to the tank side. 

In the course of the highly inadequate discussion which 
followed the reading of Sir John Darston’s paper, Mr. 
Stromeyer called attention to certain experiments carried 
out by Mr. J. Hirsh, the general effect of which is to show 
that, as was to be expected, the rate at which a given number 
of thermal units—in other words, a given quantity of 
heat—is sent through a plate seems to bear the general 
relation that the larger the quantity the higher must be 
the cascade, or the difference in temperature between 
the outer side of the plate and that of the water. Table 
IV. gives the results of Hirsh’s experiments. 

These figures are incongruous in various ways. Thus, 
whether the rate of evaporation was 64.5 lb. per square 
foot per hour, or 93.5 1b., the cascade was the same. 
Again, the effect of scale on the plate seems to have been 
very irregular. It is to be regretted that the conditions 
of the experiments were unsatisfactory. It is well known 
that no reliance can be placed on fusible plugs as to the 
temperature at which they will melt; and Hirsh used only 
plugs stuck into the plate, as against beads of alloy on 





* No. I. appeared February 19th. 


the outer surface as used by Durston. 








Nothing has been said so far about the way in which 
the products of combustion heat the metal surface. A 
consideration of these phenomena would extend the 
length of these articles beyond all reasonable limits. They 
must be reserved for future consideration. efer- 
ence has, however, been made above to the possib lity 
that heat may reach the water in a way other than by 
conduction through the plate. There is in existence an 
hypothesis that radiant heat may pass through the plate 
direcily, just as certain light waves will traverse a brick 
wall and affect a sensitised plate. It seems to be equally 
impossible to substantiate or demolish this theory. 


TABLE IV. 


Weight of water Temperature of 
evaporated from % iron plate 























Conditions. & at 212deg. F.| measured by 
per square foot | the fusion of alloy 
per hour. plugs. 
‘wes fc Ib Deg. F 
26-8 about 335 
| 35-6 about 369 
Distilled water... 64-5 about 428 
| 82-5 between 428 and 482 
93-5 between 428 and 482 
ee -. . Cl $68 (between S60and 428 
Water containing 4 per | 59.9 ‘mage eo - 
cent, starch 77-0 between 428 and 482 
Distilled water, in. scale { 33-8 between 369 and 482 
on plate \ 46-1 about 428 
Di-tilled water, jin. scale | 34-6 between 428 and 482 
in plate \ 53-2 about 842 
wt 33-8 | about 428 
Distilled water, plate | 34-3 about 128 
sovered with mineral oil | 47-1 about 428 
oe ” | 62-6 between 482 and 635 
63-2 between 452 and 635 


All the experiments we have quoted go to show that, in 
so far as the transmission of heat is concerned, rates of 
evaporation of two or three times those now accepted 
as possible can easily be attained without any particular 
interference with the water. The only condition neces- 
sary is that the water surface shall be always kept wet. 
Inasmuch as the formation of steam is supposed to 
prevent this, it has been proposed that the heating sur- 
face of a boiler should do nothing but heat water, and 
that this water, being then conveyed to another portion 
of the generator, should be delivered into a chamber 
wherein the pressure, being less, a percentage of it should 
flash into steam. The circulation would be forced by a 
pump delivering the heated water under a loaded valve. 
It is probable, however, that the result would be dis- 
appointing, because experiment goes to prove that ihe 
act of boiling greatly promotes the absorption of heat, 
and no boiling would take place in the generating 
chamber. 

As to the precise way in which heat leaves the 
gas or the solid fuel for the metal nothing is cer- 
tainly known, except that some of the heat is 
radiant, other portions act by direct conduction. Some 
authorities, it is right to add, contend, as we have said 
above, that hot gas never touches a plate, or can be 
made to touch it, under any conceivable conditions, 
something akin to spheroidal phenomena interfering. If 
this is so, then the heat communicated must be all radiant. 
The theory that cold layers of gas cling to metal surfaces 
does not appear to have any basis in direct experiment. 
It seems, however, to be proved beyond cavil, that the 
direct forcible impact of hot gas on a plate greatly 
facilitates the transmission of heat. This it is that makes 
tube plates so efficient as steam generators, and so liable 
to destruction if they are not kept wet. The practical 
boiler designer will do well, indeed, to keep in mind that 
he is playing with edged tools if he attempts modifications 
in this direction. A feasible improvement would consist 
in first permitting the products of combustion to run in 
the normal way parallel to the heating surface, until they 
were reduced in temperature, and then by a fan, let us 
say, directing them forcibly against surfaces at right 
angles to their path. X. 








WATER-TIGHT BULKHEADS IN PASSENGER 
VESSELS. 


THE recent loss of the White Star liner Republic as the 
result of collision with the Florida has again directed 
attention to the importance of the proper subdivision of 
vessels by water-tight bulkheads, and to the design and 
construction of these parts of the structure. The import- 
ance of the subject has for long been generally recognised, 
and in 1890 a Committee was appointed by the Board of 
Trade to consider and report, among other matters, on 
‘“‘the manner in which ships shall be subdivided, so that 
they may float in moderate weather with any two com- 
partments open to the sea; and upon the construction 
and fitting of water-tight bulkheads with a view to their 
being able to sustain the necessary strains, particularly 
when the ship is rising and falling in a seaway, should it 
so happen that any two compartments are in free com- 
munication with the sea.” That part of the Committee’s 
report dealing with the subdivision of vessels is of very 
little practical value, and, as eighteen years have elapsed 
since the report was made, it may be of interest to 
review the practice followed now-a-days. 

First, as regards the number of bulkheads. To deter- 
mine from first principles the proper number of bulk- 
heads to be fitted in any given case demands not 
only a knowledge of the vessel’s proposed draught 
and form, but also a knowledge of the stability con- 
ditions of the vessel and the nature of the cargo—if 
any—which it is proposed to carry in the holds. An 





investigation on these lines, being prohibitive in respect 
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of its length and complexity, is only undertaken in special 
cases, and in general the number of bulkheads is deter- 
mined by very practical considerations. There are four 
bulkheads which ought to be, and are, fitted in every 
steam vessel having the machinery amidships—viz., a 
bulkhead at each end of the vessel termed the fore and after 
peak bulkheads, and the two bulkheads enclosing the 
engine and boiler space. The fore peak bulkhead is 
especially important in respect of its being the collision 
bulkhead, and care should be taken that it is placed at 
such a judicious distance from the stem as will, on the 
one hand, ensure that the bulkhead itself will not be 
damaged in the event of collision, and on the other, that 
the fore peak will not have an unduly large capacity. A 
—— length of fore peak is 5 per cent. the length of 
the vessel. 


These four bulkheads being necessary, it now remains | 


to determine how many more must be fitted in order 
efficiently to subdivide the vessel, and the condition to 
be assumed is that presented for the consideration of the 
Bulkhead Committee, viz., that the vessel’sside has been 
pierced in the vicinity of a bulkhead, so that any two 
compartments are in free communication with the sea. 
When in this condition the vessel ought to fioat at a load 
line which shall provide a sufficient margin of safety in 
moderate weather. 


able, by reason of the exigencies of the vessel’s trade, 
and it is to be feared that in not a few large passenger 
vessels, where no such reason exists, sufficient attention 
is not given to the number and spacing of the water-tight 
divisions, upon which the safety of the ship depends. In 
order to have some idea of what actually occurs, let a 
fairly representative high-class pass« nger vessel be taken, 
of length 540ft , breadth 63ft., and depth to the deck to 
which the bulkheads extend 39ft., as shown in the figures, 
and fitted with nine complete water-tight bulkheads—a 
not infrequent number in vessels of this type. Assume 
the vessel to have been in collision so that two compart- 
ments are in communication with the sea. Assume 


ML. = ese: k= = 





It may be stated at the outset | 
that, in ordinary merchant ships, in very few instances | 
is this ever secured. Insmall vessels, indeed, the amount | 
of subdivision necessary to secure this end is impractic- | 





of water at the stem being now 3ft. below the bulkhead 
deck. These three cases, although the results are very 
approximate, and admit necessarily of no general applica- 
tion whatever, are of interest as showing the difference 
made in the matter of the safety of the vessel, in the 
conditions assumed, by one additional bulkhead. 

A word might here be said on the effect on the transverse 
initial stability of the vessel of flooding one or more com- 
partments. It is most convenient in this connection to 
consider the water in the compartment as an added 
weight, and it may easily be shown that the loss—in feet 
—in the metacentric height of the vessel, due to the free 
water surface, is equal to the moment of inertia of the 
free water surface about an axis coincident with the 
centre line of the vessel, divided by the volume of displace- 
ment in cubic feet. When the compartment is filled to the 
height of the new lo: ?-line, or nearly so, the initial stability 
of the vessel wil! not be sensibly ditferent from that before 
bilging, for the loss due to the free surface of the water 
is balanced by the lowering of the position of the centre 
of gravity. The worst condition is when the water just 
covers the top of the inner bottom, when a maximum of 
free surface is obtained with a minimum of added weight 
of water, and then the metacentric height would probably 
be so reduced as to make the vessel unstable initially. 
But at that time also the vessel still has considerable 
freeboard, and she would simply take a slight inclination 
to port or starboard until she again arrived at a condition 
of stability. Summing up this part of the subject, then, 
it may be safely concluded that in British built vessels 
of the type indicated any one compartment may be put in 
free access to the sea, and a reasonable margin of safety 
be left; but it must also be observed that in a considerable 
number of cases, in order to secure safety in the severer 


condition involved by putting any two compartments | 


in communication with the sea, either the position of the 
existing bulkheads should be much more carefully 
considered than it is at present, or an additional bulkhead 
should be fitted. It may not be out of place also to 
emphasise the necessity for limiting so far as possible the 
number of openings cut in the main bulkheads of vessels. 
In his Majesty's ships there are now no doors cut in the 
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also that the draught of water at which the vesse] was 
tioating before bilging took place was about 27ft. that 
the compartments are empty, or nearly so, as might 
reasonably happen, that the inner bottom of the vessel is 
also pierced, and that no water-tight decks or longitudinal 
divisions limit the admission of the water. If the two 
compartinents are of a united length of, cay, 120ft., and 
are situated symmetrically with regard to the centre of 
flotation, the effect will be that the vessel, losing the 
buoyancy of the bilged spaces, will sink to a water-line 
parallel to the first, so that the increased immersion shall 
compensate for the lost buoyancy. In the present case 
the increased draught would be about 8ft., making the 
new draught 35ft , which may be considered safe having 
regard to the fact that a complete substantial erection 
is fitted on the upper deck. So far as is known in the 
case of the Republic, the compartment flooded was 
centrally situated and the doors in the bulkheads closed, 
so that in her case, as in that just dealt with, the effect 
of change of trim could be disregarded. But now let 
us assume that the compartments pierced are not centrally 
situated, but are the first and second compartments 
abaft the collision bulkhead, as shown in Fig. 1. In this 
case, in addition to the parallel increase of draught due 
to loss of buoyancy, the displacement of the centre of 
buoyancy of the vessel to some distance aft of its original 
position brings into play a mechanical couple which tends 
to trim the vessel by the head. Assuming the compart- 
ments to be as in the figure, and making an approxima- 
tion to the longitudinal metacentric height, it is found 
that, in addition to an added parallel draught of 7ft., 
there is an increased draught at the fore end of 15ft., the 
load-line thus being about 3ft. higher than the bulkhead 
deck—an unsatisfactory result. If only one compartment 
be pierced, viz., the second compartment abaft the 
collision bulkhead, this being the worst case, and the 
same assumptions made as before, the final load-line 
leaves an ample margin for safety, being at the stem 9ft. 
approximately below the bulkhead deck—see Fig. 2. If, 
now, an additional bulkhead be fitted in the forward part 
of the vessel, thus reducing the united length of any two 
compartments, and the calculation be made as before, a 





much more satisfactory result is arrived at, the draught 


BULKHEADS 


main transverse bulkheads, and where, in merchant ships, 


the necessities of trade demand that doors be fitted, these | 


should be water-tight sliding doors worked from the 
weather deck. 

It seems bardly necessary to say that it is of small 
use fitting water-tight bulkheads in a vessel if these 
are not properly constructed and designed, and yet 
in not a few cases bulkheads have been fitted which leave 
a good deal to be desired in this respect. The plating of 
the bulkhead varies in thickness from ;;in. to ;4in., accord- 
ing to the size of the vessel, the plates being 
arranged either horizontally or vertically, and it is 
in the arrangements made for supporting this plating 
that the greatest variety of practice occurs. One 
very common method of stiffening adopted is to fit 
vertical stiffeners of relatively small section, spaced 30in. 
apart, associated with built vertical girders which are 
supposed to be rigid between the tank top and lowest 
deck, and built horizontal girders which are supposed to 
be rigid between the sides of the vessel and the vertical 
girders. With suitable scantlings this method is perfectly 
sound in principle, and has given satisfaction for many 
years. The objection that can be urged against it is its 
complexity and cost, and another system of stiffening 
has, in recent years, taken its place to a considerable 
extent. This system, which received the approval of the 
majority report of the Bulkhead Committee, combines the 
theoretical soundness of its predecessor with a practical 
simplicity of its own. It consists of a series of vertical 
stiffeners fitted to the plating, of a uniform size, either of 
bulb angles, channels, or angles—or the plates themselves 
may be fianged—and spaced at a uniform spacing of 
80in., bracketed to the tank top plating. No horizontal 
or vertical girders are necessary, and the system being 
perfectly uniform, the size necessary for any given con- 
ditions of length or loading can be easily calculated 
by the ordinary theory of beams. As this type of bulk- 
head stiffening is now fitted in an exceedingly large 
number of vessels, and as the standard is almost invari- 
ably that of the report of the Bulkhead Committee, it will 
be of interest to examine the scantlings of these bulk- 
heads from the strength point of view. In an article in 
a recent issue of the Scientific American entitled “ Les- 


sons of the Republic Disaster,” it is suggested that the 
loss of that vessel was caused by the failure of the con. 
nection of the after engine-room bulkhead to the sides of 
the vessel, and it is asserted that the plating and stiffen. 
ing of water-tight bulkheads are inadequate. The size of 
stiffener given by the writer as representing the usual 
practice, viz., 8in. by 8in., or B}in. by jgin. angles is, of 
course, absurd for a vessel of that size, and it may be 
pointed out that bulkheads that fail under test do not 
fail first at the connection to the shell, but the stiflening 
first gives way at some point, and is followed by 
rupture of the plating. But while that is so there 
is ground for the statement that the stiffening of 
bulkheads is inadequate, and it is fair matter for 
discussion as to whether the Bulkhead Committee's 
scantlings are not unduly light. In many cases, under a 
head of water extending to 4ft. above the load water-line, 
the normal stress due to bending exceeds the elastic limit 
of the material. For example, the stiffener of channel 
section required to be fitted to the lower part of the bulk. 
head marked A in Fig. 1 is stressed to the extent of 
twelve tons (approximately) per square inch, under a load 
equivalent to a head of water of 26ft. above the keel. It 
should also be remembered that this is a very moderate 
load, and, more important still, that the forces which are 
exerted on the bulkhead in an actual emergency are of 
an impulsive, or jerky, nature, the magnitude of which 15 
one can determine, but which are certain to exceed cop. 
siderably those brought upon the bulkhead by filling the 
compartment with water while the ship is on the stocks 
or in dock. It may be asked—How do these bulkheads 
behave under test? The reply is that they are never tested, 
With the exception of the peak bulkheads, none of the 
bulkheads of even the largest vessels are subjected to 
pressure. The testing of peak bulkheads gives generally 
good results, the stiffening of these being generally in 
excess of that fitted elsewhere in the vessel, and the fine 
form of the vessel at these parts developing considerably 
the efficiency of any horizontal stiffeners that may be 
fitted. In the ships of the Royal Navy the bulkheads are 
tested by filling one compartment to a height somewhat 
in excess of the load-line, and this not only demonstrates 
the efticiency of the stiffening, but also secures uniformly 
| good workmanship throughout. No question can arise as 
| to the strength of the .*,in. plating with the 30in. spacing 
adopted ; forthe internal tension forces in the plating, due 
not only to bending, but to the elongation of the plating 
between the supports, are such as to preclude rupture ex- 
cept at enormous loads. The question, however, of the 
| adequacy of the stiffeners, more especially in the bulkheads 
| of large passenger vessels, is one that ought to engage the 
| attention of shipbuilders and designers much more than 
| it does at present. 











THE PRODUCTION OF PIG IRON. 


THe year 1908 presented a remarkable contrast to its 
| immediate predecessor in the matter of the production of 
| pig iron in the principal countries throughout the world. 
| Notwithstanding the decline in the output in the United 
Kingdom in 1907 and the less satisfactory movement in 
| the United States and Germany in the concluding months 
| of that year, the twelve months represented a record 
| period, when taken as a whole. Indeed, it was quite 
| impossible during a large portion of 1907 for either the 
| United States or Germany to produce a sufficient quan- 
| tity of pig iron to meet their individual requirements in 
| consequence of the large home demand in those countric:, 

and they, therefore, requisitioned a considerable tonnage 
from Great Britain in each case. Our combined exports 
i this particular quality of iron to the two countries 
totalled 846,000 tons, of which the United States pur- 
| chased slightly more than half, and the total increase to 
these two destinations was 236,000 tons, as compared 
with 1906, out of an augmentation of 280,000 in the 
exports. In this sense the extraordinary demand mani- 
fested by our chief commercial rivals was of special 
benefit to pig ironmakers in Great Britain, as otherwise 
the production in this country, which exceeded the unpre- 
cedented amount of 10,000,000 tons in 1906, would have 
experienced a greater decline than that which actually 
took place in 1907.. How the general position of affairs 
has changed for the worse since the downward trend of 
trade began in the United States in October, 1907, is 
strikingly illustrated by the large diminution in the exporis 
of pig iron from Great Britain, and by the heavy reduction 
in the output in the three principal countries of produc- 
tion. Our aggregate exports of pigiron, which amounted 
to 1,942,000 tons in round figures in 1907, receded to 
1,295,000 tons last year, or a shrinkage of 647,000 tons, 
ard they were also less by 367,000 tons in 1908 than the 
qi ntity sent out of the country in 1906. The United 
Su .tes alone curtailed requirements from Great Britain 
to the extent of 364,000 tons and Germany by 142,000 tons, 
the difference of 141,000 tons being accounted for by 
reduced exports to Holland, Belgium, Canada, and other 
countries. 

The declining period of commercial prosperity in different 
parts of the world would naturally be expected to be 
accompanied or followed by a severe restriction in the 
production of pig iron in the leading countries, and this 
assumption is confirmed by statistics. As far as the 
United States are concerned, the contraction in the out- 
put of pig iron in 1908 was of enormous dimensions, 
although it was not so considerable as had been fore- 
shadowed by the estimates published in that country month 
by month. The production, according to the returns of 
the American Iron and Steel Association, amounted to 
15,936,000 tons, as contrasted with 25,781,000 tons in 1907, 
being a diminution of 9,845,000 tons, or 88 per cent. At 
the same time, the tonnage made last year was still 
greater than in 1900. In the case of Germany, the 
shrinkage was of , far less pronounced character, as, with 
the exception ot the isolated blast furnaces, most of the 
large works continued the production of pig iron without 
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ry material limitations, for the purpose of utilising the | 
waste gases in connection with the other iron and steel | 
works plant. The statistics issued by the Association of 
[ron and Steel Producers show that the manufacture of 
ja iron reached 11,813,000 tons in 1908, as compared 
with 13,045,000 tons in the preceding year. The reduction 
was, therefore, 1 232,000 tons, or 10 per cent., although 
the output in 1908 was higher than in any year prior to | 
1906. The details of the British output of pig iron in 
1908 are not yet availatle for the whole of the year. 
\ccording, however, tu the returns prepared by the British 
lron Trade Association for the first half of last year, the 
production attained to 4,633,000 tons, as against 5,194,000 
tons in the equivalent period in 1907, or a restriction of 
561,000 tons, or 11 per cent. Since the beginning of July 
ihe average number of furnaces in blast has been further 
reduced, and it is, therefore, extremely doubtful whether 
the total make of pig iron for last year wili reach 9,000,000 
tons. or a total which is less than is represented by the 
actual tonnage limitation in the United States in 1908, 
and which would be approximately 1,000,000 tons less 
than the British output in 1907. 
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TESTS ON MILD STEEL DISHED ENDS. 
No. II.* 


np plate B, Figs. 11 and 12, differs from plate A, by | 
having a radius of 3ft. 1}in., and being .394in. thick. The 


SuMMARY VILUI.—D flections and Permanent Sets at th 


Point. 29-4 Ib. 58-8 Ib. 88-2 lb. 
iv. ip. in. in. in. in. | 
0 0066 0 -O12 0 -O174 0 | 
0 (66 0 O12 0 0174 Oo | 
wean -0066 0 O12 0 -O174 0 | 


SUMMARY IX.—Deflections and Permanent Sets at the Points 1,13, 25, 


‘ 
Point. 29-4 Ib, | 58-8 Ib. 88.2 Ib. 
in. in. in. in. in. in. 
] -O005 0002 -0108 -OO02 -0166 0 
13 - 0068 0 -O118 0 -O168 - 0004 
DA -O054 -OO02 -012 - 0002 -O16 -Q0Q2 
37 -0046 0 OL 0 -0146 0002 
Mean -O054 0 -O1]2 0 016 0 
| 
| 


began to peel off. When the pressure had been raised to | 
852.8 1b. it was necessary to open the vessel with a view 
of re-caulking it, and it was then seen that there were 
marks of extension on end plate “A.” At 411.6 lb. 
these extension marks began to show on the outside also. 

The radius of this end plate was 2.11}in., the radius 
of the knuckle was 1}3in., and the mean thickness of 
the plate was .44in. The results of the tests are given in 
the Tables xiii.-xix. for all pressures up to 441 lb., and 
they are shown graphically in Figs. 21-27 and Figs. 28, 
29, these figures being one-fifth full size. From this we 
see the largest deflections do not take place at the centre, | 
but at points about 5.9in. distant. This results from the 
fact that the end plates have a fiat place between the 
centre and the knuckle, which can be observed by closely | 
examining Figs. 28, 29. 

Slight crackling could be heard when a pressure of | 
288.2lb. was reached, which indicated the commence- | 
ment of the dislocation of the scale, though this action 
was only extremely little. At 323.41b. the scaling 
showed about the centre between a and 6—Fig. 29—and | 
at 352.8 lb. it showed at yand z. At 411.6 lb. per square 
inch it became apparent in the vicinity of b, Fig. 29. At 
529.2 lb. it was impossible to continue the experiments 
further owing to the great leakage. 

This plate differed from the others in the thickness, 
and amounted to .63in. against .39in. ia A, .394in. in B, | 
and .44in.in C. The defiections and permanent sets are 


| shown in summaries xx. to xxvi. The highest pressures 


» Centre Point 0 in inch2s with Hydraulic Pressure up to 29 
Permanent Sets in Second Column. 





205-8 Ib. 


under a pressure of 470.4 lb. per square inch. In this case 
we see permanent sets occur very early even at 588 1b. 
per squareinch. They increase as shown by Figs. 32-35, 
almost in proportion to the pressure up to 294]lb. per 
Dished End D —Figs. 31 and 32. 


! 
; os 
tadius from centre, in} 
| 


0 2:96) 5-9 | 8-85} 11-9 








inches 
Pressure, 235-2 lb. per square iach. 
Deflection, ininches ...| 0212 -021 | -02  -0145  -0044 


Permanent set, in inches} -0026 | -G022 | -002 -0023 , -0021 
Percentage of permanent} 
set todeflection .. ...| 12-3) 10-5, 10 16 48 





Pressure, 470-4 1b. per square inch. 


Deflection, in inches -0464  -0465 | -045 -034 -0118 
Permanent set, in inches -0082  -0079  -008 -0078 | -0052 
Percentage of permanent 

set todeflection ... .... 17-7 17 17-8 23 44 


square inch, and above this pressure they increase more 
rapidly. From this we see the permanent sets only differ 
slightly at equal pressures. In this test the scale began 
to peel off very early. At 235.21b. it commenced to show 
at z, Fig. 39, but it only became greatly developed at 


4lb. per squareinch. Deflections in the First Column, 





| 264-6 Ib. 











117-6 Ih, 147 |b. 176-4 1b. 235-2 lb. 294 Ib. 
in. in. in. 7 in. in in. in. in. in. in. | in. in. in. in. 
-0232 -O004 - 0296 -0012 -0368 - 0024 -0452 -0044 -054 -007 -0628 -0102 -0716 -0144 
+232 - 0004 -0296 -00.2 -0368 -0024 +0452 -O044 (54 -007 -0628 +0102 -0716 -O144 
0232 -0004 | -0296 | -0012. 0868 += «-0024. = s«-0452-«| «0014-054. «007: | «0628 = 0102-0716. | -0144 


Permanent Sets in the Second Column. 





and 37 at a Radius of 2°96in. from the Centre. Deflections im the First Column, 


‘ 





| 
117-6 Ib. | 147 Ib. 176-4 Ib. 205-8 Ih. 235-2 Ib 264-6 Ib. 294 Ib. 

! | vie aw squnanernnnanmmeneieins ————————————— 
in. in. | in. | in. in. ir. in. in. in. ip. in. in. in. in. 
-0216 -O008 | -028 | .QO16 - 0352 -0032 | -0428 | -005 -0504 -0072 -0588 -0108 - 0668 -015 
-O228 -OOOS | -0302 | «002 -0878 | -G034 | -0462 -0058 -056 -0094 - 0654 -0134 -0744 -0182 
-0216 ‘0002 | -0282 -001 -0354 -0024 | -0426 -004 -0516 -0066 -0602 | -0096 - 0682 -O138 
0)96 0 | .0254 | -0096 -0316 -O016 -0392 -Q028 -046 -005 -0538 | -0074 -O616 -O114 
+0214 -0004 “0279 “0013 -OB5 0026 0:27 | -0044 -051 -0071 O55 -0113 0677 “O16 


( 


SUMMARY X.~-Deflections and Permanent Sets at the Points 2, 14, 26 and 38, at a Radius of 5°9in. from the Centre. Deflections in the First Column, 


Permanent Sets in the Second Column. 

















P int 29-4 Ib, 58-8 Ib. 88-2 Ib. 117-6 lb. 147 Ib. 176-4 Ib. | 205-8 Ib. 235-2 lb. 264-6 Ib. 294 Ib. 
in. in. in. in. in. in. in. in. in. in. in. in. ir. in. in. | in. ip. in. in. in. 
» O46 | 0 | .0006 0 0136 0 -O182 -0002 -0242 -OO1 0316 -0034 -038 0054 | -046 |- -0086 -0542 -0126 -0622 -0168 
14 OO5S Oo | .0106 0 Os 0002 -0212 -0096 -0276 | -0016 -0°52 -0038 -0432 -0068 -0:34 } -O11 -0634 | -016 -073 -0214 
26 O52 0 0096 0 0134 0 -O182 | .0002 -0244 -OO1 -0312 -0022 -0378 -0042 -0456 | = -007 -053 -0102 -0614 -0142 
48 0036 0 | -0078 0 012 - 0002 -0156 - -OO02 -0202 |— -0002 -O258 -0006 -0306 -C02 -037 | -004 -0442 | .0056 -05 -0092 
i ! 
Mean OOS 0 -OU94 0 -O1E7 0 -O183 | -0002 - 024 -0308 -0309 -0025 | -0374 -0046 -0455 | -0076 -0537 | -0111 -0616 -0154 
SUMMARY XI.—Dejlections and Permanent Sets at the Points 3, 15, 27, and 39, at a Radius of 8°9in. from the Centre. Deflections in the First Column, 





Point. 29-4 Ib, 58-8 Ib. 88.2 1b 
in. in. in. in. in. in. 
4 “0032 0 O07 | 0 - 0096 0 | 
WD 0042 0 | -O074 | 0 -O114 0 
27 -QO34 0 |. .OO64 | 0 -O092 0 
ao O24 0 0056 0 008 0 
Mean 0033 0 0066 | 0 -0095 0 


SUMMARY XII[.—Deflections and Permanent Sets 


88-2 Ib. | 


Point. 29-4 Ib. 58-8 lb. 
in. in. in. in. in. | in. 

{ «0002 0 -OOL 0 0014 0 
16 ' 0012 0 - 0024 0 -0036 | -0002 | 
Us 001 0 0022 | 0 0026 | 0 
a) 0006 0 | .OO14 0 O02 | 0 j 
Mean -0097 0 -OO17 0 0024 | -00005 | 
| 
| 


end plate was riveted into the shell rather deeply, as shown 
by comparison with Figs. 1 and 2, The measurements at 
the edges could not be accurately made, and are there- 
fore omitted from the tables. The deflections, as well as the | 
permanent sets, are shown in the summaries viii., ix., x., 
xi., and xii., for pressures up to 294 lb. per square inch. 
As the end plate did not protrude sufficiently from the | 
cylinder, leakage very soon commenced, and owing to this | 
and to the necessary caulking the measuring apparatus 
had to be removed when the pressure reached 323.4 lb., so | 
that the deflection measurements can only be taken as 
accurate up to 294 lb. pressure. The pressure could not | 
be raised above 463 lb. owing to strong leakage. 
F gs. 13 to 17 and Table xxiv. give the deflections, | 
the . vans being given the bottom lines. Fig. 18 shows | 
end plate B in its original condition, and also when a 
pressure of 235.2 lb. was applied. In the mean values 
given in Figs. 13 to 17 show the following results. Per- 
manent sets commence above 88.2 lb., but their increase 
does not always take place under the same pressure. It 
was not possible to determine accurately when the scale | 





* No, I, appeared February 12th, | 





Permanent Sets in the Second Column. 




















117-6 Ib. 147 Ib. 176-4 Ib. 205-8 ib. 25-2 Ib. 264-6 Ib. 294 Ib. 
in. in. in. in. ir. in. | in. | in. i ip. in. in. | ir. an 
+0132 0 -O176 -Q008 -O224 -0028 | -029 | -0052 -0356 -008 -0422 | -0116 -0498 -016 
-O154 0 -0206 “0698 -0268 -0032 -0334 | -0075 | -0426 -0102 -0516 -0154 -0608 | -O2I1 
-0136 -OO04 -O186 -OO14 -O24 -003 | .Q298 052 {| -O368 - 0086 -0438 -OT1S8 -O0F08 | -0164 
-O1] 0 -O15 -O0908 -O172 ~ -0008 | -0034 | -0294 -005 -0328 -0054 O38 | -0086 
-0133 -OO91 -0179 -O005 - 0226 -002 -O286 | -0049 -0361 -0079 -0426 | -011 -0496 | -0155 


at the Points 4, 16, 28, and 40, at a Radius of 11°8in. from the Centre. Deflections in the First Column, 


Permanent Sets in the Second Column. 

















117-6 Ih. | 147 Ib. 176-4 Ib. 205-8 Ib. 235-2 Ib, 261-6 Ib, 294 Ib. 
—+} a ——| 7 ~ Besoin 
in. ir, =| in, in. | in. in. in. =| in. in. ir. ve | ie ip. in. 
-002 |—-0002 | -0032 -0004 -0044 0 -0056 -0008 -0066 -0008 0078 | -0022 -0094 -0026 
-0052 | -0004 -OO72 -OO12 -0694 -003 -0)26 -6C46 -016 -0062 -02 -0086 -023 -0112 
-OO4 | - 0002 - 0062 - 0006 -008 -0014 | -0104 -0022 -0142 -0036 -0166 | -0048 -0198 0068 
0034 | — -0002 -00.4 -OOL 0052 ~=|--6001 -0066 |— -00U8 -OO82 | 0 -O088 } -0004 -O112 -0016 
0036 | ‘ 00004 | . ~ 0001 oats 004 
| 


were 735 lb. per square inch, and the pressure then could 
not be steadily maintained owing to the leakage. Fig.39 


Dished End C.—Figs. 20 and 21. 


Radius from centre, in | 
TOMI scar * Kat ee 0 | 2-96| 5-9 8-85 11-9 


Pressure, 147 lb. per square inch. 


Deflection, ininches ..| -02 | -0201 -0212 | -0164 | -0985 
Permanent set, in inches -G012 | -0007 =-00U9 | -0007 | -0U5 


| Percentage of permanent 


set to deflection ... 6 3-6 4-5 4-6 16 





Pressure, 294 lb. per square inch. 


Deflection, ininches_...| -O41 -0415 -0437 = -0341 = -C075 
Permanent set, in inches! -0046 | -0038 -004 -0034 -0018 
Percentage of permanent| 

set to deflection ... .. | 11-2; 9-1 9-1 10-2 24-5 








shows the end plate D in its original state, and also | 





0052 -OOOL | 0067 -0008 & SS 0017. O12 0026. ~ 0133 5 “004 “O18 0055 


470.4 lb., and at 588 1b. it extended about jin. beyond the 
point 0. 








PuysicAL Soctety oF Lonpon.—A meeting of the Society will 
be held this evening at 5 p.m., by invitation of Professors 8S. P. 
Thompson and E. G. Coker, at Finsbury Technical College, 
Leonard-street, City-road, E.C. The new engineering laboratories 
of the College will be open to Fellows of the Society from 4 p.m. 
Tea and coffee will be provided at 4.30p.m. (Note.—Old-street 
station on the City and South London Railway is close to the 
College.) Agenda :—(l) Prof. Coker—‘:A Luboratory Machine 
for Applying Bending and Twisting Moments Simultaneously.” 
(2) Prof. Silvanus P. Phompson, F.R.S., and E. W. Moss—‘* On 


| the Self-Demagnetising Factor of Bar Magnets.” (3) Prof. Sil- 
| vanus P. Thompson. Exhibition of optical properties of combi- 


nations of mica and selenite films—after Reush and others— 
in convergent polarised light; and (4) Mr. Charles R. Darling 

Exhibition of (a) experiment to illustrate the temperature of equal 
density of aniline and water ; ()) a simple form of thermo-electric 
pyrometer for students’ use; (c) a combined metre bridge and 
potentiometer, with new tapping key device, for pyrometric and 
general laboratory work ; (d) a new form of carbon-plate rheostat, 


| suitable for control of small electric furnaces. Council Meeting 


at 3 30 p.m, 
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ENGINEERS. 


Tue sixty-second annual general meeting of the Institu- 
on of Mechanical Engineers was held at the Institution's 
house in Storey’s-gate last Friday evening. The President, 
Mr. I. Hurry Riches, occupied the chair. The first 
pusiness was the reading of the annual report, of which 
the following is an abstract :— 

i ear the King has conferred honours on the following 
oontell on Ge beater: appar Knighthood of the Order of 
St. Patrick upon the Right Honourable Lord Pirrie, P.C., LL.D. ; 
and a Knighthood upon Mr. Robert A. Hadfield. ' 

'The changes which have taken place in the roll during 1908 are 
as follows: —There were 433 additions, consisting of 103 members, 
930 associate members, and 100 Soa agen The total number of 
deductions amounted to 213, which is made up of 1 honorary 
er, 71 members, 105 associate members, 4 associates, and 32 


ti 


memt 


raduates. Thus there is a net increase of 220, which gives a total 
erayocomber Bist, 1908, of 5458. Sixty-one deaths of members of 


the Institution were reported during the year 1908. OF these, 
Lord Rosse was elected an honorary life member in 1888; Mr. 
Henry Chapman was elected a member in 1866, member of Council 
in 1878-1880, and re-elected in 1899, pee aeagee in 1907 ; Mr. 
Rennie was elected a member in 1859, member of Council in 1878, 
and vice-president 1882-1885; Mr. J. W. Spencer, elected a 
member in 1867, was a member of Council from 1902. Mr. 
Cochrane had been a member of the Institution since 1869, Mr. 
Dodman since 1868, Mr. Edward Field since 1867, Mr. Gray since 
1865, Mr. Lawrence since 1867, Mr. Maylor since 1859, Mr. Miers 
since 1862, Mr. Pratchitt since 1865, Mr. Radcliffe since 1870, Sir 
Henry W. Tyler since 1856, and Mr. Vavasseur since 1862. 

Owing to the fact that the details of the improvement of Great 
George-street and Princes-street have not yet been settled, the 
rebuilding on the site of No. 5, Princes-street, which was acquired 
by the Council in 1907, has been deferred. 

The Willans Trust states that ‘the premium may be awarded 
either in money, or books, or medal, or in any other form which, in 
the instance of any individual award, the awarding Council may 
then determine.” Mr. Humphrey, who was awarded the premium 
in 1907, selected a medal, and, in conjunction with the Institution 
of Electrical Engineers, a gold medal for the Willans Premium has 
been designed. One side of this medal bears a portrait head of 
Willans with his name and dates ; the other, a figure of Fame 
holding in either hand a symbol of the two presenting Institutions 
—the names of which are inscribed on the medal—together with 
the name of the recipient, with date. Four papers on the subject 
of ‘‘ Filtration and Purification of Water for Public Supply” were 
received in competition for the Water Arbitration prize, 1908, and 
the prize has been awarded to Mr. John Don, associate member. 
A legacy of £300, amounting with interest to £360 6s. 6d., has 
been received under the will of the late Mr. Bryan Donkin, to be 
devoted, if practicable, to original research. Regulations for the 
administration of the fund have been approved by the Council. 
Early in the year the Starley Premium Fund, amounting to 
£440 7s, 6d., was received. The first award should be made in 
February, 1911. 

Since October, 1907, an investigation for the Alloys Kesearch 
Committee has been in progress in the Metallurgical Department 
of the National Physical Laboratory on the ternary alloys of 
copper-aluminium ; and a report dealing with copper-aluminium- 
manganese is expected shortly. The results of the prolonged sea 
water corrosion tests, which have been carried on at Portsmouth 
Dockyard on the specimens of copper-aluminium alloys, referred 
to in the eighth report, will be published with the next report of 
the Committee. The research in connection with gas tightness 
and steam tightness of metal castings is being continued at the 
University of Manchester. 

Early in the year Professor F. W. Burstall’s third report to the 
Gas Engine Research Committee was read and discussed. Some 
of the trials have since been repeated at the Birmingham Univer- 
sity with the use of a water brake and both optical and string 
indicators, and further particulars will be brought before the 
Institution later on. The Research Committee on the Value of 
the Steam Jacket have had alternative designs submitted to them 
of the necessary apparatus for carrying out further experiments, 
but they have not yet decided the final form the apparatus should 
take. 

The Research Committee on the Friction of Various Gears have 
met during the year, and it has been decided to provide Professor 
J. D. Cormack, the reporter, with some assistance in gathering 
together information about the work of other experimenters in this 
wide subject both at home and abroad, and possibly in making 
some preliminary experiments. The three new subjects selected 
for investigation in accordance with the vote of the members, 
referred to in the last annual report, has received attention during 
the year. A comprehensive report upon ‘‘ The Transfer of Heat 
across Metallic Surfaces in contact with Water and with Gases” 
will shortly be brought before the Institution for reading and dis- 
cussion, Reports are also being prepared upon ‘‘ The Features of 
Refrigerating Machinery in which further investigation is needed,” 
and ‘The Action of Steam passing through Nozzles and Steam 
Turbines.” During the year the Institution meeting hall has been 
lent to various kindred societies on twenty-one occasions for the 
purpose of holding meetings. The Council were glad to welcome 
among these visiting societies the Institute of Metals, the forma- 
tion of which will supply a want largely felt, owing to the wide 
interest in non-ferrous alloys created during the twenty years’ 
work of the Alloys Research Committee. The right has been 
reserved for members of the Institution to attend the meetings of 
visiting societies. The Council report with pleasure that the 
American Society of Mechanical Engineers has extended an invita- 
tion to all members of the Institution when visiting New York to 
make use of their rooms and library at 29, West Thirty-ninth- 
street. 


The President then moved the adoption of the report’ 
which was carried unanimously. Next Mr. John Don; 
associate member, was presented with the Water Arbi- 
tration prize for his paper on “The Filtration and Puri- 
fication of Water for Public Supply,” which was read at 
the previous meeting. Messrs. Cyril W. Davson and 
Alister MacKinnon, graduates, were also presented with 
prizes for their respective papers on ‘Cane Sugar Fac- 
tories” and “‘ Modern Locomotive Practice.” In present- 
ing the prizes Mr. Riches referred to the excellence and 
usefulness of the papers, and expressed the wish that the 
Institution would hear from those gentlemen again. He 
also urged others to try and do as those gentlemen had 
done. The Secretary then read the result of the ballot 
for the election of the officials for the coming year, which 
was as follows:—President, Mr. J. A. F. Aspinall; vice- 
presidents, Mr. Henry Davey and Mr. H. Graham Harris ; 
members of the Council, Mr. H. F. Donaldson, Mr. Arthur 
Greenwood, Mr. J. Rossiter Hoyle, Mr. H. Lea, Mr. Walter 
Pitt,and Mr. Wilson Worsdell. Sir John Durston, who was 
proposed for election at the previous meeting, declined the 
office. The President then remarked that it was his 
pleasant duty to introduce the new President. He 
referred to the long friendship which had existed between 
himself and Mr. Aspinall, and expressed pleasure in 
seeing him take his cans. Mr. Riches then retired, and 





their President. Mr. E. B. Ellington proposed a vote of 
thanks to Mr. Hurry Riches for the admirable manner in 
which he had fulfilled the duties of President, and called 
attention to the exceptional strain it had been upon him, 
on account of the distance he had to travel in order to 
attend the Institution's meetings. In seconding the 
vote of thanks Mr. Henry Davey bore testimony, to 
the great interest he had always taken in the work of the 
en during the many years he had been connected 
with it, 

The new President then called upon Dr. G. F. Deacon 
to continue the discussion on Mr. Don’s paper, read at the 
previous meeting. In one part of the paper, he said, the 
author had referred to the difficulties in connection with 
sand filters. He thought these were due to mismanage- 
ment. He did not suggest that sand filters were 
applicable under all circumstances. He had had a close 
experience with sand filters for thirty-eight years. The 
filter beds which he inherited at Liverpool were the work 
of Thomas Hawksley; they were constructed fifty-two 
years ago, and their likeness to the modern sand filters 
was remarkable. Hawksley hit upon the method of 
purifying water accidentally; he did not know the prin- 
ciple of his method. One of the reasons for that was 
that no one had any bacteriological knowledge in those 
days ; they depended upon the results of the chemists. 
The filter beds at Rivington were working as they were 
fifty-two years ago. At one time the people were very 
dissatisfied with the water; it was highly coloured, and 
there was great agitation. A chemist in Liverpool was 
called in to make a report. This gentleman had invented 
a process for removing colour from the water with 
mechanical filters. By the time he had prepared his 
report, however, the Rivington water got all right, and 
his process was not used. The engineer at Wakefield, 
however, did make use of it, and it gave excellent results. 
A good deal later the water of Lake Vyrnwy gave trouble. 
Lake Vyrnwy was a peaty marsh, and a mistake was 
made in connection with that lake. The chemists were 
asked whether the peat would be likely to rise and so 
colour the water, and they expressed the opinion that it 
would not. According to the season, however, a longitu- 
dinal circulation from end to end of the lake took place, 
which brought the peat up and coloured the water. It 
was filtered at Oswestry with filter beds of sand 
similar to Hawksley’s. These beds had been in action 
since 1881 with complete success. It was difficult 
to believe that the water to be seen in the glasses 
in the hotels at Liverpool was the same as that in Lake 
Vyrnwy. It was simply the result of sand filtration. 
Pennine peat was different from Welsh peat. The Welsh 
peat did not produce the colour that the Pennine peat 
did. Turning to the question of the action of water on 
lead, the speaker said that some ten years ago he was 
asked to construct some waterworks at Todmorden. He 
did not anticipate trouble with lead poisoning. Almost 
immediately the works were completed, however, cases of 
lead poisoning were reported. The county analyst was 
called in, and the water was found to dissolve lead very 
readily. Acting upon his previous experience, he simply 
used crushed limestone as part of the sand of the filters, 
and one-third of the bulk was limestone which was 
crushed to the same degree of fineness as the millstone 
grit. This proved a perfect cure, and after 34 years the 
water was absolutely neutral and had no action upon 
lead. Sand filters, if properly used, would reduce 
bacteria as efficiently as any filter; as many as 99} per 
cent. of the bacteria were actually removed. He did not 
wish to say a word against mechanical filters, as he was 
bred a mechanical engineer; but he had not seen a 
mechanical filter which would produce better or as good 
results as sand filters. With mechanical filters he 
thought that it was difficult to make sure that the 
coagulants were being correctly used. Sand filters would 
do the maximum that could be done in the way of 
purifying water, but mechanical filters would not do all 
that. He thought that if the cost of everything used in 
connection with mechanical filters were to be taken into 
consideration, including the cost of the clear water tank, 
buildings, &c., it would be found that it would come out 
about the same as that of the very best sand filters, 
namely, something like £7000 per million gallons. 

Mr. R. H. Haynes said that in 1903 the Newport Cor- 
poration, acting under the advice of a leading water 
engineer, laid down at their Wentwood Works three 
Candy filters capable of dealing with 30,000 gallons per 
hour. These filters were placed on the supply main, and 
their behaviour in such a situation was to some extent a 
matter of conjecture. The result wasso satisfactory that 
in 1905 the battery was completed by the addition of three 
similar units, andthe plant had worked to date with good 
results, frequently passing the maximum rated quantity 
of 60,000 gallons hourly. The catchment area included 
1698 acres, of which 818 acres were cultivated and 880 
consisted of woodland. In time of flood the waters were 
very turbid and much coloured, and at all times the effect 
of the decaying leaves and peaty substances in the wood- 
land was apparent. The colour was entirely removed and 
the analyses, which were systematically taken, gave 
satisfactory results. The maximum head under which 
the filters worked was 561b. to the square inch. The 
loss of head had been found to be 3lb. Five of the 
filters were filled with Polarite and one with Oxidium. 
It would have been possible to put down open 
sand filters, but the Corporation decided against 
them on the score of economy—a decision which had 
been thoroughly justified by experience. The plant cost, 
including foundations, erection, and somewhat expensive 
buildings, £3400, or, in round figures, £2360 per million 
gallons per diem. On two occasions bursts occurred in 
the supply main when very large quantities of water 
passed through the plant enormously exceeding its proper 
capacity. On opening up for examination it was found 
on the second occasion that cavitation had taken place in 








the medium of three filters, owing to the high velocity of 








Reos reservoir, a battery of six Candy filters was put 
down. The water from this source had for nearly thirty 
years been supplied in an unfiltered condition, and had 
sand filters been introduced, it would have been necessary 
to resort to pumping for the supply of a portion of the 
district. This battery had worked successfully since 
it was started, and last summer, during the periods 
of maximum demand, 70,000 gallons hourly were 
satisfactorily dealt with. The maximum working head 
was 40} 1b. Special care was taken in the case of that 
plant to ascertain at all times the loss of head, and it 
was found that it ranged from 2 1b. to 2} lb., varying with 
the condition of the filters. Those losses were the actual 
differences of pressure in the unfiltered and filtered mains, 
which were at the same level. Oxidium was the medium 
used in that case. The cost of the plant, including 
foundations, erection, and a brick filter-house, was 
£3038. The foundations were somewhat costly, owing to 
the nature of the subsoil; but, even including this, the 
cost of the plant in round figures was £2100 per million 
gallons per diem. No difficulty was experienced in 
training an ordinary labourer to work the plant. Each 
filter was washed twice weekly, the complete operation 
taking twenty minutes, which included the time taken in 
recharging. No complaint had been made with respect 
to the discharge of the wash water into the adjacent 
brooks. Although sent out in a very dirty condition, it 
was soon clarified in its passage down stream. The 
operating costs consisted of part wages paid to 
the attendant, which were 9s. per week per battery, 7.c., 
two days per week, painting filter shells 50s. per battery 
annually, renewal of medium £10 per battery per annum. 
In the latter case a contract for maintenance had been 
entered into with the makers, and so far as could be 
judged the contract was not an unprofitable one to them. 
At the present time experiments were in progress with 
two Candy filters at a third reservoir where 120,000 
gallons hourly were delivered to the mains during 
times of maximum demand. In this instance any appre- 
ciable loss of head in filtering was a most serious matter. 
The maximum working pressure was 16 lb. per square inch, 
and they expected to keep the losses in the filter to within 
141b. The introduction of sand filters at those works would 
have necessitated the pumping of the whole of the water 
supplied. Although no definite opinion could be expressed 
at the moment, it appeared probable that the experiments 
would demonstrate the possibility of using a pressure 
filter of the Candy type where sand filters were out of 
the question for practical and commercial considerations. 
M. W. Clemence, of the Antwerp Waterworks, said 
that if the author had continued the diagram showing 
the diminution of bacteria during twenty-four hours’ flow, 
say, for thirty days, the line representing the number of 
bacteria would have become practically horizontal. 
After twenty-four hours the filter remained at the same 
efficiency, but the head required to be increased con- 
tinuously. It was necessary to consider not only algvw 
and other vegetable growths of a filamentous character, 
but the “ plankton ”"—that was the unicellular and migra- 
tory organisms, and with them also the spores of the fila- 
mentous organisms. In large reservoirs the “plankton” 
descended from the surface during the daytime, and rose 
again during the night. In the highly artificial condi- 
tions of the sand filter, however, things were different, 
and the behaviour of the “ plankton” content depended 
very much upon the weather. At Antwerp it had been 
found that after a long spell of dull, overcast weather, a 
change to fine weather would cause the “ plankton” to 
descend, with the result that nearly all the filter beds 
would want cleaning immediately. In cases of that 
kind pre-filtration, in a roughing filter, was absolutely 
necessary. With pre-filtration in that way through a 
gravel strainer, the final filter on the Puech-Chabal 
system might run as long as twelve months, while a sand 
filter lasted from ten days only in the summer to about 
six weeks in the winter, and then had to be cleaned as a 
whole. Among other things M. Clemence said that it 
had been found that the filtering stratum was different 
in uncovered and covered filters. In the Jatter the film 
on the surface consisted almost entirely of diatoms and 
infusoria, Attention was also called to the fact that in 
comparing French and English figures relating to results 
obtained, care had to be taken not to be misled by the 
different systems adopted. It was the plan of the French 
to allow nearly five times as long a time as we did to 
elapse before the organisms in the filtrate were counted. 
Mr. Chas. J. Haines said in connection with that part 
of Mr. Don’s paper which referred to mechanical sand 
filters that there was no doubt that, considering the rate 
of filtration per space occupied, they would do excellent 
work as roughing filters. But it was not quite clear how 
the same standard of purity could be maintained as with 
slow sand filtration. It was acknowledged that the actual 
filtering medium—so effective in dealing with the bac- 
teria—was the film or skin formed on the surface of the 
sand filter in the early stage of its work. In the 
mechanical sand filter it would appear that the film would 
take a much longer time to form owing to the higher rate 
of filtration. The minute forms of vegetable filaments 
would not so readily adhere to the grains of sand as they 
would in the slow sand filter, where the velocity through 
the sand was comparatively slow, and by the time the 
filter became effective from the point of view of the 
removal of bacteria, the sand would have to be disturbed 
and washed owing to the falling-off in the rate of 
filtration. From the results obtained from a number of 
experiments which he had carried out with various filter- 
ing media in mechanical filters, there could be no doubt 
that one of the most efficient was the precipitant formed 
by the introduction of a small percentage of lime into the 
water in a similar manner to that done in the continuous 
system of water softening. In hard waters this treatment 
had the advantage of reducing the hardness, and would 
also in most cases remove colour from the water. The 
type of mechanical filter used for that purpose worked 
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under a very low head, and from his own experience he 
had found that the best results were obtained from filters 
working under a low steady head. To increase the head 
or pressure on a filter when it got slow could only be done 
at the expense of a lower standard of purity in the 
eftluent. Filters of this type were in operation in connec- 
tion with the largest installations of water softening in 
the kingdom, and their rate of filtration per space 
occupied was much higher than that of any other 
form of filtration. The rate per square foot occupied 
was 650 gallons per hour, and the rate per square foot of 
filtering area 40 gallons per hour, according to the tur- 
bidity of the water. Filters of that type were arranged 
in units, each unit being capable of dealing with 500,000 
gallons per day. The time taken in cleaning each unit 
was three minutes, and the amount of water used for 
cleaning filters was less than } per cent. of the total 
quantity passed through them. There was no doubt that 
there was a large number of water supplies in the United 
Kingdom which could be brought to a higher standard of 
purity by the lime treatment than by sand filtration and 
at considerably less cost. On the evidence of our 
greatest experts the lime treatment of water would take 
out as much as 99 per cent. of any bacteria present. 
Referring to the author’s remarks made at the previous 
meeting, when he had stated that in slow sand filtration 
the film or actual filtering medium appears to extend 
some distance below the sand, the speaker asked whether 
that might not depend somewhat on the condition of the 
sand. When the sand was first used the grains were 
angular in form, ard would more readily arrest the 
minute organisms that formed the film near the surface. 
After a time, however, by the constant washing of the 
sand the grains would become somewhat rounded like 
pebbles, owing to the friction with one another, and in 
consequence the gelatinous film of organic and mineral 
matter would not accumulate so near the surface. 

Mr. John Chisholm said that it would be noticed from 
the appendix to the paper that he had already expressed 
his views on the subject, but there were a few points 
which he would like to amplify. As regarded the storage 
of water, it had long been known that it was a distinct 
advantage, but the nature and extent of the purification 
had only within recent times been fully investigated. 
These investigations showed that none of the ordinary 
disease-producing organisms, such as typhoid, remained 
alive in the stored water for more than about two months, 
and that the vast majority of them perished within a few 
days. Dr. Houston had recently stated that, as the 
result of extensive experiments, when water is artificially 
polluted with typhoid germs, only one in a thousand of 
the germs would be found alive after three or four days. 
But he had added that the destruction of the last of the 
germs may in some cases not occur until after six or eight 
weeks. Certain eminent authorities in the United States 
had asserted that in artificially polluted waters they had 
not succeeded in finding any typhoid germs after periods 
varying from two to eight, or at the most ten,days. It was 
also important to note that, on the authority of Dr. Hous- 
ton, storage made water more amenable to filtration than 
unstored water, and that it had a great “levelling” 
effect, Thus stored water ensured delivery free from 
sudden fluctuations in quality, and the additional safety 
conferred by adequate storage might come to be regarded 
as a reasonable pretext for the filtration through mechani- 
cal filters. Dr. Houston had added, however, that any 
departure from the old established filtration custom should 
not be entertained in the absence of convincing experi- 
mental proof of the reliability of the new process. Con- 
cerning the different methods adopted in this country for 
the efficient working of the ordinary sand filters, the 
speaker thought that a summary of the information 
which he had received from those in charge of works at 
various places might be of interest. At Birmingham the 
filtration film formed on the sand known as the “ paring” 
was removed from each filter at periods varying from ten 
days to seven or eight weeks, according to the condition 
of the water. This “ paring ” was laid aside and the water 
turned on to the filter and allowed to run to waste until the 
filtered water reached a certain standard of purity. It was 
usually running for eight days before the first sample was 
submitted to the analyst, and it was generally three 
weeks before it met with his approval. The “paring” 
was continued from time to time until a depth of 1éin. 
of sand remained. This sand was not taken out and 
washed, but simply trenched over a layer of clean sand, 
so that it formed the upper portion of the new depth of 
2ft. 9in. The refilling took place every two years. At 
Lea Bridge the “paring” from each filter was removed 
every six or eight weeks, and wheeled to a sand washer 
at the edge of each filter, where it was thoroughly 
washed and afterwards replaced in a single trench in the 
filter bed. It was then covered with the sand previously 
excavated from the trench. The water was then turned 
into the filter and allowed to stand for a period of about 
two days, after which it was allowed to run to the general 
well, from which a sample was taken for analysis every day. 
At Glasgow the paring from each filter was removed every 
seven to ten days during the summer months, and every 
fourteen to twenty-one days during the winter. Ié was 
laid aside until the depth of sand in the filter was reduced 
from 2ft. 6in. to 15in. When it reached this depthall the 
sand was removed and replaced with washed sand to its 
original depth. After each “paring” the water was 
turned on to the filter and immediately allowed to pass to 
the clean water basin. Samples of the filtered water were 
taken quarterly from the general well for analysis. At 
Lanarkshire the “ paring” from each filter was removed 
every fourteen days, the parings being taken to a washer 
placed in the centre of each filter and the sand washed 
and afterwards returned to the filter bed. The water was 
turned on and allowed to run immediately to the clean 
basin. It would thus be observed that there existed various 
methods for the working of sand filters, and this might be 
partly accounted for by the different qualities of the water 
under treatment. Turning to mechanical filters, the 
speaker said that two were recently placed on a main pipe 





supplying a village in Lanarkshire. The filters chosen for 
the test were Bell’s and Reeve’s. The filtered water was 
supplied direct to the consumers without the intervention 
of a service reservoir. The quantity of water filtered 
varied considerably during certain hours, with the result 
that the quantity of alumina was not supplied at the 
proper rate for the varying amount of water passing 
through each filter. The makers therefore inserted a 
regulating apparatus on the supply pipe. This arrange- 
ment would have been satisfactory had it not been for a 
hydraulic lift in the village which made sudden demands 
on the amount of water passing through the filters, with 
the result that the efficiency of the filters was affected 
during the time the lifé was in operation, This, the 
speaker thought, showed that on no account should 
sudden variations in the amount of water passing through 
a filter be allowed, and that the filters should be fixed on 
the supply pipe between the reservoir and the district 
supplied. The legal responsibility imposed upon water 
undertakers, as defined by general and special Acts of 
Parliament, made it imperative that those having charge 
of waterworks should take all necessary steps for the 
purpose of delivering a pure and wholesome water to the 
consumers, and he thought that discussions of the 
subject were very helpful towards that end. 

Mr. John Don then replied, and in doing so he prin- 
cipally confined his remarks to the discussion which 
took place at the previous meeting. Dealing with Mr. 
Bryan’s remarks first, he said that it was interesting to 
learn that the open sand filter was, with the exception of 
the oxidium process, the cheapest of all. Mr. Bryan had 
referred to one of the difliculties with mechanical filters 
being the purification of the wash water prior to its being 
sent into the running streams. He thought that this 
might be got over by sedimentation. Mr. Bryan had also 
pointed out that the filtered water in storage should not 
be exposed to the light again until it appeared at the 
consumer's tap. That was scientifically sound, and he 
thought that it was also good practice to keep it in motion, 
as was done at Sundridge. Mr. Bryan had concluded his 
remarks by saying that he did not agree with the sentence 
in the paper which stated that our continental friends 
were more advanced on the subject of water purification 
than ourselves. Mr. Don said that it was the methods 
he was referring to, not the experts. The regulations 
for managing filters and testing the filtrates were more 
stringent abroad than in thiscountry. It would be utterly 
wrong to say that continental experts excelled British 
experts in technical knowledge. He was greatly indebted 
to Dr. Beale for his lucid remarks on mechanical filters. 
He thought that the greatest difficulty in connection with 
the use of a coagulant was to adjust the dose to the 
varying flow and state of the raw water. Small turbines 
and other mechanisms actuated by difference of pressure 
had been and were being experimented with. The presence 
of certain organic matters occasionally inhibited the 
formation of the coagulant, and that was-a subject for 
research. He had given attention to the treatment of 
water by chlorinated lime. It was an admirable plan; it 
was cheap, and at the same time quite harmless to the 
consumer, and he hoped that it would be tried on a large 
scale. Professor Henry Robinson had referred to the 
identification of underground water. It would be noticed 
that some of Dr. Thresh’s investigations in that direction 
were referred to in the complete paper. The omissions 
called attention to by Mr. Daniel Adamson would be 
found to have been fully dealt with in the complete paper. 
The Ginnekin ozoniser was certainly not built in the same 
manner as that of Messrs. Siemens and Halske. He did 
not intend to state that they were the same in detail ; his 
meaning was that the principle of the two was the same. 
Dr. Rideal had shown in his excellent paper of January 13th 
that the cost of purification by the De Fraise system is 
about }d. per 1000 gallons. He had listened to Mr. 
William Fox with pleasure and profit ; he thought, how- 
ever, that the cost of sand filters would be rather more 
than he anticipated. An estimate which he had before 
him the other day for a scheme to deal with 1,000,000 
gallons per diem ran to £11,000, exclusive of the cost of 
the site and buildings. The loss of head with Candy 
filters, he said, should not exceed 4ft., and he was 
assured that it did not do so normally unless the filters 
were very dirty, when the loss might reach 10ft. The loss of 
head in a battery of Candy filters would be about 4ft. or 5ft., 
or, say,21b. persquare inch. In connection with ozone puri- 
fication, he would like to say that he had recently received 
details of the installution at Bon Voyage for the supply 
of 5,000,000 gallons per day to the municipality of Nice. 
The concentration was .3 grammes per cubic metre. An 
experimental plant at St. Maur, working on the system, 
produced 140 grammes of ozone with 3} kilowatt hours, 
so that the cost of electric power could be easily calcu- 
lated for any given quantity of water. 

Before the meeting terminated it was announced that 
on account of the annual dinner of the Institution of Civil 
Engineers taking place on Friday, March 19th, the next 
meeting will be held on Thursday, March 18th. 








TIDAL POWER. 
By W. C. HORSNAILL, A.M.I. Mech. E., A.M.J.E E. 
No. I. 


ALMosT everyone interested in the application of power 
must have wondered, at some time or another, why more 
advantage is not taken of the ebbing and flowing of the 
tides around our coasts. The rise and fall of the enor- 
mous volume of water surrounding the British Isles 
would develop enough power to supply the whole king- 
dom, if only this tidal action could be fully utilised. Unfor- 
tunately, however, certain natural conditions are necessary 
before we can harness any portion of this waste energy. 
A reservoir or pound is required to produce a flow of 
water, and if the cost of constructing the works is to be 
kept within reasonable limits, the pound can only be 
formed by building a dam across a natural creek or 








estuary. These requirements are met with on the shores 
of many of our estuaries, and to some extent they haye 
been taken advantage of by the erection of tide mills, 
Old charters show that tidal power was used for grinding 
corn as early as the eleventh century, and tide mills haye 
been in operation for the same purpose from that time 
to the present day. 

No records exist showing how the earliest tide wheels 
were arranged, but particulars are available of severa] 
mills which were erected in the eighteenth and nineteenth 
centuries. In the earlier historic mills no attempts were 
made to produce a fall, the power being obtained from 
the flow of the water into and out of the pound. To 
develop power in this way a wheel, similar to the paddle. 
wheels of steamships, was used, but with a reversed action, 
that is to say, the flow of the water drove the wheel, 
This arrangement entailed the raising and lowering of 
the wheel to suit the rise and fall of the tide, as only the 
bottom floats could be immersed if the best results were 
to be obtained, 

A corn mill at one time existed at East Greenwich 
which was driven by tidal power in the way we have 
described. The pound had an area of about 4 acres, and 
the wheel measured 11ft. in diameter by 26ft. long. The 
power was transmitted by a bevel gear at either end of 
the water-wheel shaft, the pinions being free to slide up 
and down two square vertical spindles. The water-wheel 
and bevel gears were mounted upon a frame which was 
caused to rise and fall to suit the tides, and the power 
was transmitted by either bevel wheel according to which 
way the water-wheel was running, the other bevel pinion 
being thrown out of gear. By these means the machinery 
in the mill was always driven in one direction, in spite 
of the reversal of the water-wheel at each turn of the tide. 

The movable frame, with the water-wheel and gear, 
weighed some 20 tons, and the bottom of it was extended 
to form a kind of shutter, which filled up the opening 
underneath the wheel race, all the water flowing into or 
out of the pound being thus compelled to pass through 
the wheel. 

Another type of wheel was devised to overcome the 
drawback of having to move up and down with the tide. 
This wheel was fitted with hinged floats, which arranged 
themselves across the stream at the bottom of the peri- 
phery, whilst they travelled through the water edgeways 
during the remainder of each revolution. With floats of 
this type the wheel was fixed, and the tide gradually rose 
over it until in some cases complete immersion took 
place. 

An arrangement of sluices was also adopted to compel 
the water to pass through the wheel in the same direc- 
tion, whether flowing in or out of the pound, thus doing 
away with the need for reversing gear between the water- 
wheel and the machinery to be driven. 

These wheels must have been very inefficient, as the 
loss of power caused by the drag of the upper portion 
when covered was serious, and the design was soon 


| discarded. 


Following these earlier mills came the more recent 
examples, many of which are still in existence, whilst a 
few of them may be seen in operation. The older mills 
aimed at using the current of water caused by tidal 
action, and advantage was taken of the flow in either 
direction. The more modern tide wheel is arranged to 
operate with a considerable fall, and only develops power 
when the water is flowing out of the pound. 

The undershot wheel with straight radial floats is 
usually adopted, and the mill is started at half ebb or a 
little later, work being continued for about five hours, or 
until the water rises under the wheel and chokes the tail 
race. These arrangements give only five hours of working 
during each tide, and one naturally asks why the flow 
into the pound cannot be used as well as the fall 
outwards. 

The principles governing the reply to this question will 
be more easily understood with the aid of the diagrams 
shown in Fig. 1. The tidal action represented begins at 
noon, and the period of ebb is taken at six hours; also 
we have assumed a regular fall for the sake of simplicity. 
An imaginary pound, 12ft. deep, and having straight sides, 
will be considered, its capacity being 600 lb. of water, or 
100 lb. for every 2ft. 

If the water be run out of the pound at such a rate as 
will maintain a ccnstant difference of level between thie 
inside and the tide level outside, the fall in the pound 
may be represented by lines parallel to the tide line. 
Obviously the water may be run out of the pound under 
heads varying from nothing to 12ft., and during periods 
of six hours to no time at all; it is therefore necessary to 
consider which head and corresponding time will give the 
best effect. 

The lines A, B, C, D, and E, are drawn in for the 
purpose of settling this point, and they represent the 
following results :— 

A = 100 1b. an hour at 2ft. head, and for five hours 
= 1000 foot-pounds. 

B = 100 Jb. an hour at 4ft. head, and for four hours 
= 1600 foot-pounds. 

C = 100 lb. an hour at 6ft. head, and for three hours 
= 1800 foot-pounds. 

D = 100 lb. an hour at 8ft. head, and for two hours 
= 1600 foot-pounds. 

} = 100 1b. an hour at 10ft, head, and for one. hour 
= 1000 foot-pounds. 

From these figures it will at once be seen that 6ft. of 
head, or half the total fall, gives the greatest amount of 
energy. 

The next point to decide is whether power can also be 
obtained from the water running into the pound. 

If we attempt to use the inward flow after the tide has 
risen 6ft. the level will be represented by the line G, and 
the power will be doubled, but arrangements would be 
necessary whereby the water remaining in the pound at 
6 p.m. could be run out instantly and allow of imme- 
diate filling at midnight. In actual practice these 
requirements would entail enormous sluices to enable the 
pound to be emptied and filled quickly enough, and either 





















PEAS ary ete 





a. 




















Fes. 26, 1909 


THE ENGINEER 


215 








.. water-wheels must be used or provision would be 
proton make the water pass the wheel always in the 
; irection. . 
— ae it must be remembered that our diagram 
an ideal pound with straight sides and flat 
the latter being level with or below low-water 
The pound to be met with in existing practice is 
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Fig. 1 


of the section shown’ in Fig. 2, and the bottom of it, 
together with the outlet, is usually considerably above the 
lowest level of the water outside. 

When running the water off, this feature offers no 
difficulty, as during the early part of the working period 
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Fig. 2 


the level falls more slowly than the tide outside, and the 
head increases, the conditions being shown by the line 
H. If we attempt to reverse the process, as represented 
by line G, the first 2ft. or 3ft. at the bottom of the pound 
would fill up very quickly and reduce the head, hence 























Fig. 4—MILL GEARING 


very little power could be developed. Also with a given 
fall the power depends entirely upon the volume of water, 
and as the lower half of a pound, having the section shown 
in Fig. 2, would only contain about 10 per cent. of the 
total capacity very little advantage would follow any 
attempt to use the water running into it. 








fice of efficiency, and the level of the pound would be | 
approximately represented by the curve K in Fig. 3, | 
which shows the head reduced to 4ft., whilst the hours 
of running have been extended from three to five. This | 
latter feature varies according to whether the tides are | 
springs or neaps. During spring tides the level in the 
pound will rise to a depth of several feet over the mud 
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flats, whereas at neaps the latter may only be covered 
by afew inches. Then, again, the period of work may 
be reduced or extended according to the amount of power 
required; thus high powers for short periods can be 
substituted for low powers during longer intervals. 

It will be noted that in Fig. 8 the rise and fall of the 
tide is shown by a curved line which represents the true 


being begun a little before half ebb and continued for 
54 hours at spring tides. The wheel is of the undershot 
type, measuring about 14ft. in diameter by 6ft. in width, 
and it is provided with radial wooden floats. On the 
wheel shaft is*fitted a bevel pit-wheel which gears into a 
pinion on a vertical shaft. Just above this pinion a large 
spur wheel is fixed, which drives the pinions of four pairs 
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Fig. 3 


of millstones arranged at equal distances. This wheel 
and gearing is shown diagrammatically in Fig. 4. 

The vertical shaft is continued up through the mill and 
drives a horizontal shaft, through bevel gear, from which 
all the remaining tackle is driven. The water-wheel runs 
at about six revolutions, whilst the speed of the millstones 
is 130 revolutions per minute, 10 to 12 horse-power being 

















Fig. 6—-TIDAL CORN GRINDING MILL AT WOODBRIDGE 


action of the tides when unaffected by strong winds. | developed when two pairs of stones are being driven 


This feature tends to increase the fall, and is of con- | 
siderable advantage when the extra power can be utilised | 
in the manner to be described later. | 

Before passing on to the possibilities of tidal power in 
the future it will be interesting to consider the arrange- | 
ments obtaining in such tide mills as are still in operation | 
or have only recently been shut down. 


together with the other machinery. 

Fig. 5 is a view of the well-known tide mill at Walton- 
on-the-Naze. Occasional grinding has been carried out 
at this mill within the last two years, and it was regu- 
larly at work to within ten years of the present time. 

The pound covers an area of about 1,110,000 square 
feet, the power being obtained from one water-wheel of 














Fig. 5—TIDAL MILL AT WALTON-ON-THE-NAZE 


It may be urged that the above drawback could be | 
overcome by deepening the pound and straightening the 
sides, but the cost of such work would be enormous and 
out of all proportion to the gain in power. 

In actual practice it is found more convenient to work 
for a longer period than three hours, even at some sacri- 














{ Fig. 7—TIDAL MILL AT ST. OSYTH 


Fig. 6 shows a mill at Woodbridge which is regularly | the old-fashioned undershot type, with straight radial 


worked for grinding corn. 


The pound covers an area of 310,000 square feet, but | 


oats. 
Another tide mill situated at St. Osyth (near Clacton- 


is very shallow, excepting for a narrow channel in the | on-Sea) is illustrated in Fig. 7. 
middle. The average rise and fall of the tide is about | 
12ft., and the wheel works with a 6ft. fall, operations ' and the power is absorbed by two water-wheels 18ft. in 


This pound has an area of about 1,120,000 square feet, 
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diameter by 6ft. wide, each capable of developing 20 horse- 
power. Seven pairs of stones are driven through the 
usual gearing, and the two periods of running total up to 
nearly twelve hours out of the twenty-four at spring tides. 
This mill is still regularly worked with apparently profit- 
able results. 

The waste of power in these instances must be very 
marked, as an undershot wheel with straight floats will 
only give an efficiency of about 30 per cent., and the 
losses in the gearing are very heavy. There is little doubt 
but that the power available at the machines could be 
trebled by installing turbines and the most modern forms 
of transmission gear. With a turbine the efficiency would 
be increased to at least 80 per cent., and the millstones 
could be driven direct from the turbine shaft by ropes, 
whilst the main horizontal shaft could be operated by a 
half-twist rope or belt. Thus, with an old-fashioned 
undershot wheel and a pound of sufficient area to give 
100 horse-power, only 30 horse-power would be available 
at the wheel shaft, or, allowing 20 per cent. less in the 
gearing, 24 horse-power for actually driving the millstones 
and other tackle. This figure would be increased to 
75 horse-power if a turbine were used in conjunction with 
direct rope driving, and the initial outlay would certainly 
be no greater than for an undershot wheel—if, indeed, it 
were not considerably less. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
corresponder ts. ) 


LATENT AND SENSIBLE HEAT. 


Str,—I venture to ask a question through your columns, for 
which I have failed to find an answer elsewhere. It is simply 
what part does sensible heat play in determining the efficiency of 
a steam engine? 

Let me suppose that we have a cylinder standing upright, of 
indefinite length, in which is fitted a piston, with an area of pre- 
cisely one square foot. Under this piston is placed 1 lb. of water 
at 32 deg. Fah. The load on the piston is, including the 
atmosphere, 15 lb. on the square inch. 

I apply heat and evaporate all the water, the piston will then 
have moved up in the cylinder 25.85ft. The total heat expended 
will have been, omitting fractions, (213 — 32) + 964 = 1147 deg. 
Fah., and the foot-pounds of work will be 25.85 x 2160 = 55,836. 

Now, as the pound of steam still retains 213 deg. sensible heat, 
it seems obvious that the whole of this work has been done by thé 
latent heat, which only has been available for its performance. 
The latent heat represents 964 British thermal units. ; 

Next, let everything cool down, and load the piston with ten 
times its previous load. Apply heat, and raise the piston as 
before. The total heat expended will be 358 — 32 = 326 + 862 = 
in round numbers 1188 deg., and the work done will be—calcu- 
lated as before—2.96 x 21,609 = 63,936 foot-pounds, or 8100 in 
excess of that done in the first experiment. 

But, as before, the only heat converted into work was the latent 
heat. This, however, is but 862 deg., and we thus find that, 
with steam at atmospheric pressure, we require 964 units to give 
55,836 foot-ponnds, while with 1501b. steam we can get 63,936 foot- 
pounds out of 862 units. I seek an esplanation of this apparent 
paradox. 

It is useless to say that the heat remains stored in the steam 
ready for future expansive work. With that ! have just now 
nothing to do. I have a load to lift. I have a certain quantity of 
heat available to lift it, and I can get much more work out of 
that heat at one pressure than I can at another without calling in 
expansion at all. 

It is quite clear, according to the books, that the expenditure 
of heat is within a very small quantity the same for both loads, I 
take it that latent heat is simply heat which has disappeared in 
the act of making steam out of water. How is it, then, that the 
smaller quantity of heat produces a greater volume—propor- 
tionally—than the larger quantity ¢ 

If I push the inquiry further and get higher pressures, then the 
apparent paradox becomes greater. 

It must be understood that expansive working has nothing 
whatever to do with the matter as I put it. We have a simple 
practical experiment easily carried out, with the loaded piston 
first at the bottom of the cylinder and then lifted up. If it is 
argued that there is more available energy in the high-pressure 
than in the low-pressure steam, we only make the case worse. 

The generally accepted explanation is that the percentage of 
external work done, namely, the lifting of the weight, is exceed- 
ingly small, as compared with the internal work, so that no 
direct quantitative relations may be supposed to exist. To make 
matters clear, allow me to give fairly precise figures in the 
following table of percentages of distribution of heat :— 

Total heat of steam of 212 deg. from water at 32d g. 
Increasing the temperature of the water to 212 deg. 
Converting the water intosteam .. .. .. .. «. «- 
Increa:ing the volume of the water from that which it 
had as water to that which it has as steam ae 


I have omitted decimals in the third and fourth places, hence the 
deficiency. 

Isherwood’s propositions are the most consistent and helpful. 
Commenting on the figures contained in the preceding table, he 
says, ‘‘Less heat is required to destroy the cohesion of the 
water ; that is, to convert it into steam from the boiling point at 
higher temperatures, because its cohesion has been more lessened 
than at lower temperatures. More heat is required to increase 
the volume of water from what it had at the boiling point to what 
it bas as steam. This results from the fact that the volume of 
the same mass of water in the form of steam is greater at higher 
temperatures than in the inverse ratio of the pressures norma] to 
the temperatures. The disproportionate increase of volume is a 
direct effect of the higher temperature of the steam, which gives 
it an increased expansive force as a gas due to that increased 
temperature.” 

if this be true, then it follows that latent heat cannot repre- 
sent external work at all. It is all expended on internal work, 
and we have the curious fact that the higher the pressure and 
the greater the external work the less is the internal work. 
Neither Isherwood nor anyone else attempts to give an explana- 
tion of why this is. 

Are we to take it for granted that temperature, and tempera- 
ture alone, is responsible for the external work done, as I have 
mentioned above, and what in this case does temperature 
connote ? 

We appear to have got a great deal of tabular information 
about the formation of steam and the distribution of heat in 
the process. But it seems to me that much of the so-called 
information is merely words which have no very definite mean- 
ings attached to them. What, for example, is meant in the 
passage I have quoted by applying the word ‘‘ gas” to steam? 
— to Rankine, steam is not a gas unless it is super- 
heated. 

It ia Worth while, perbaps, to add in cenelusion that the 


number of foot-pounds represented by the difference between 
the total heat of steam at 151lb. and that of steam at 150 1b, is 
nearly 34,000, while that represented by the increase in volume, 
as given above, is only 8100 Ib. 
Some of your numerous readers may, | hope, feel inclined to 
discuss the questions I have raised. G. B. D. 
Kilburn, February 22nd. 


BOILER EFFICIENCY. 


Str,—I quite agree with the article in your last issue on the 
‘*Efficiency of Coal.” I have made numerous calorimetric 
measurements of the heating value of coal, but have never been 
able to reconcile the actual evaporative power in service with the 
measured value as given by the calorimeter. I remember some 
experiments made a few years ago showing this fact very dis- 
tinctly ; these experiments consisted of trials on the same boiler, 
by the same staff, of two qualities of coal at various rates of com- 
bustion, and in every instance the apparent efficiency of the boiler 
was considerably less with the lower quality than with the better 
quality. If the calorimeter had shown the true evaporative value 
of the coal the efficiency of the boiler should have been the same, 
whatever the quality of coal. My experience points to the fact 
that in actual practice the amount of dirt in the coal and its 
nature, viz., whether ash or clinker, affects the evaporative value 
toa veryconsiderable extent, and this is not, and cannot be, shown 
in the calorimeter. 

Adverting to Professor Nicolson’s paper, and his contention 
that the speed of gases past the heating surfaces has never 
received consideration, I thought Rankine had taught us that the 
efficiency of a unit of heating surface depended on the weight of 
gases scrubbing it in a unit of time, or, in other words, their 
velocity. 

The French navy experimented with a return tube boiler of 
normal proportions, but fitted with batfies so placed in the com- 
bustion chambers and smoke-box that the gases had to traverse 
the tubes three times before escaping. This reduced the tube 
area to one-third the usual amount, and thus increased the 
velocity of the gases to three times the usual speed. Evidently 
no benefit was found, as the arrangement was abandoned. 
About seven years ago I had the same idea that speeding up 
the gases would improve the performance, and fitted the two 
boilers of a vessel with cast iron T-shaped retarders having a 
length of about three-fourths the tubes, and filling up the lower 
half of the tubes, thus reducing the tube area by one-half and 
doubling the speed of the gases. The coal consumption was 
arranged to be the same as before, but after experimenting for 
some voyages it was found necessary to remove hese retarders, 
as the engineer reported that the boilers did not steam so well 
as without them, and that the tubes choked up very quickly. 

I think the gases scrub the sides of the tubes quite sufficiently in 
the present designs, and with the usual velocities, to abstract all 
the available heat ; this scrubbing is caused by the eddying action 
that takes place in the tubes, and which is well exemplified by the 
smoke rolling out of the funnel top; the eddying prevents any 
cold layer of gas existing next to the heating surfaces, 

Most engineers are aware that if the gases could be split up into 
small or thin streams it would be easier to abstract their heat ; 
this naturally involves relatively small areas and high speeds, but 
—and there are several buts—this is difficult in practice, not only 
on account of the high air pressures necessary, but also on account 
of the quick fouling that would take place of these restricted 
passages, and the difficulty and loss entailed in cleaning them. It 
is necessary with the present boilers to clean tubes quite often 
enough—and this has to be paid for in hard cash—to maintain 
their efficiency, and what would take place if Professor Nicolson’s 
ideas were adopted J am not prepared to say, but I do say that the 
present practice in marine boiler design is the outcome of extended 
experience, and is a survival of the fittest. 

Also that very little improvement can be expected by increasing 
the gas velocity—the gain, if any, will be more than paid for by 
the attendant difficulties, and the increased power required to 
produce the higher air pressures necessary to force the gases 
through the small areas. W. S. Hive, 

Hull, February 23rd. : 


LOCOMOTIVE WHEEL NOTATION, 


Str,—Roegarding the extra letters suggested by Mr. Brewer, 
would not the simplest plan be to adopt T for a tender 
engine only, since a tank engine, except in only very few cases, is 
provided with a tender! In the case of the Festiniog I suggest 
0-4-4 T 
O.14° 
tank engine outside cylinders and four-wheeled tender. In this 
case a large T above the line would show it was a tank engine, but 
it would only be required in this extreme case. [ might suggest 
the following letters, which would perhaps simplify matters :— 


Articulated. 
Bogie wheels to designate tender bogies, 
Fixed wheels to designate tender bogies. 
Fairlie locomotive. 
Inside cylinders. 
Compound locomotive. 
Outside cylinders. 
Simple (single-expansion) locomotive. 
Tender, below line, above line tank engine. 
Tender wheels. 

Thus, taking an outside cylinder Atlantic (simple), this would te 


9 


the nomenclature should be Th’s meaning four coupled 


shown from above letters as — presuming the tender to 


4-4 
0. T6 
be a six-wheeled one. 

Your progressive confrére, the ‘‘Great Western Magazine,” has 
adopted T for tank engines, but I think as the notation has not 
been universally adopted yet, these letters might be made use of 
to save a complica system like the continental one described in 
your excellent journal some years ago. 

Chiswick. A. Morris BusHELL. 


TRANSMISSION OF HEAT BETWEEN FLUIDS, 


Srr,—Mr. R. M. Neilson, in his interesting article upon above 
subject, gives two examples relative to mean temperature differ- 
ences on page 158, issue February 12th, 1909. In calculating the 
mean difference he appears to base the same upon the hyperbolic 
mean difference of temperature between fluids inside and outside 
condenser tubes. The writer would be glad to learn if he is correct 
in his assumption, and, if so, why this basis is taken. He believes 
that the temperature rise does not follow either a straight curve 
or a hyperbola, but somewhere between these two, and generally 
more nearly straight. This would appear to show that the arith- 
metic mean would be more correct than the hyperbolic. 

Trusting Mr. Neilson will kindly reply to this question. 

Forest Gate, E., February 17th. W. VINCENT TREEBY. 


ABOLITION OF LETTERS PATENT. 


conditions for 


Srr,—It is difficult enough under ong 2 : 
n the absence of 


inventors to reap the benefit of their ideas, 
patents it would be impossible. 

Effective horse-power measurements in steamships: Dr. 
Preston's suggestion is a fascinating one. But part of the shorten- 





ing is due to the twist, as the shaft winds itself up, so that the 





' 
determination of that portion merely due to compression would 


be extraordinarily minute and difficult tomeasure. 
C. F. Denpy MARsHatr, 


Guildford, February 20th. 


FLIGHT, 


Sir,—With regard to the mechanics of flight it seems to have been 
overlooked by writers on the subject that there is a very con. 
siderable lifting power acting on the wings other than their 
downward pressure on the air. I allude to the partial vacuum 
formed on their upper surface created by their rapid downward 
action, which would havea tendency to suck the body up. 

W. J. Buaxton, 

Weymouth, February 20th. 








PosT-OFFICE ENGINEERING DEPARTMENT, LONDON.—The sixth 
annual dinner was held at the Grand Hotel, Trafalgar-square, on 
Tuesday, the 16th February, 1909, Major O’Meara, ©.M.G , 
engineer-in-chief, presiding. The guests of the evening included 
the Right Hon. Sydney Buxton, Postmaster-General ; Sir Henry 
Babington Smith, K.C B., C.8.I., secretary ; Mr. A. F. King : Mr, 
H. S. Carey; Mr. A. M. J. Ogilvie; Mr. C. A. King ; Hon. lh. p, 
Denman ; Colonel Price, C.M.G.; Mr. W. M. Mordey, President of 
the Institution of Electrical Engineers; Dr. Walmesley ; Dr, 
Fleming; Mr. F. Gill; Mr. E. A. Eames; Mr. J. W. Willmot, 
&e. &c. After the Royal toasts had been duly honoured, the 
Postmaster-Creneral proposed the toast of “The Engineering 
Department,” which was replied to by Major O’Meara. ‘he 
toast of ‘‘ The Visitors” was given by Mr. Catley, and responded 
to by Sir Henry Babington Smith, K.C.B., and Mr. W. M. 
Mordey. The health of the Chairman was proposed by Mr. 
Probert, and the former briefly replied. 


MINERS’ WAGES.—A meeting of the Coal Conciliation Board for 
the federated mining districts in England and North Wales was 
held at the Westminster Palace Hotel on Wednesday to consider 
an application by the coalowners for a 5 per cent. reduction in the 
existing rate of wages. In the Autumn Lord Jamesof Hereford gave 
his casting vote in favour of a reduction of 5 percent. The present 
wage rate is 55 percent. above the standard wage of 1889, and within 
5 per cent. of the maximum under which the present Board is 
working. On Monday Lord St. Aldwyn, chairman of the South 
Wales Conciliation Board, gave his casting vote for a 5 per cent, 
reduction in that coalfield, to become operative on March Ist. On 
the same day the chairman of the Scottish Coal Board dec'ared 
for a 6} per cent reduction in the wages of the men employed at 
the pits inScotland. The result of these decisions will be to redice 
wages in South Wales to the wage rate now paid in the English 
coalfield, and to bring wages in Scotland to 5 per cent. below that 
standard. During the height of the coal boom in the autumn of 
1907 wages in Scotland were advanced to 100 per cent. above the 
1889 standard, while the wage rates in England and Wales re- 
mained at the maximum of 60 per cent. on the standard fixed hy 
the agreement under which the Conciliation Board operates. It 
was moved by the coalowners’ section ‘‘ That the present rate of 
wages be reduced by 5 per cent. by taking off the advance of 5 
per cent. made as from the first making up day after the 13th day 
of September, 1907.” The miners’ section opposed the resolution, 
and, the Board disagreeing, the question was referred to Lord 
James of Hereford, the independent chairman, for his casting vote. 


Gas MANUFACTURE.—The third of the series of Keith lectures 
on **Gas Manufacture and Lighting” was given on 22nd inst. by 
Mr. Henry O'Connor, A.M. Inst. C.E. in the hall of the Royal 
Scottish Society of Arts, Edinburgh. The lecture began by a 
study of the heating of gas retorts, reference being made to the 
earlier or open-hearth system, wherein double the air has to be 

rawn in to ensure complete combustion, and over 50 per cent. of 
the heat passes up the chimney. Sir William Siemens’ system of 
ga:eous firing, ne thee te the heat of the waste gases is utilised, 
was fully described, with the chemical changes taking place 
between the carbon of the fuel and the oxygenof the air. The 
amount of oxygen per pound of carbon and air necessary to pro- 
vide this oxygen was detailed, with the composition of the gas at 
the various stages. The heat energy generated and distributed 
was also mentioned. Retort-house governors were described, the 
condensing of the gas and the rotary exhausters for sucking it 
from the retorts were the next subjects dealt with, and the 
removal of the tarry vapours, ammoniacal liquor, and some CO., 
und H,S, and the projects for the elimination of these impurities 
in closed vessels was described. The obtaining of nitrogen from 
the coke and the final removal of the impurities from the gas by 
means of lime and oxide of iron with the newest forms of grids, 
such as the Jaegar, standard, and hurdle, with all the chemical 
changes taking place during the purification, were fully examined. 
At each stage of the process analyses were given of the gas, 
showing the variation in its composition. The station governor 
which regulates the pressure upon the town and the composition 
of the same were described, and the enrichment of the gas by 
means of benzol explained. 


THE DERWENT VALLEY WATERWORKS.—The latest report of the 
Derwent Valley Water Board states that the cost of the works up 
to December 10th, 1908, amounted to £2,207,609. Of the 1,200,000 
tons of stone required for the two dams now in course of construc- 
tion, 997,143 tons had been taken from the Bole Hill quarries at 
the time the report was formed ; 372 men were employed at the 
quarries. The length of the Howden dam is 1080ft., and it will 
be 176ft. thick in the broadest part. The reservoir will be 1} 
miles long, and it will hold 1866 million gallons. The number 
of men employed at Howden is 323. The length of the Derwent 
dam is 1110ft., and its greatest thickness 176ft. The reser- 
voir is 1? miles long, and it will hold 2000 million gallons ; 
324 men are engaged on the work. The estinates for the 
Howden dam were 250,000 cubic yards of excavation, and 320,000 
cubic yards of masonry. At the 10th of December 258,811 cubic 
yards of excavation, 245,955 cubic yards of masonry in the main 
dam, and 16,965 cubic yards of concrete in the heel trench had 
been completed. The respective estimated figures for excavation 
and masonry at the Derwent dam were 320,000 and 360,000 cubic 
yards, and the work done at the 10th of December was :—Excava- 
tion, 337,729 enbic yards; masonry in main dam, 290,094 ; con- 
crete in heel trench, 12,267. On the Bole Hill tunnel, 470 yards 
long, the heading by December 10ch had advanced by 107 yards, 
making a total length driven of 470 yards, and completing the 
heading, and a length of 101 yards of concrete lining had been 
constructed, making a total of 464 yards of concrete lining. To 
date 186,700 cubie yards of excavation, out of the estimated quan 
tity of 200,000, had been removed from the site of the Ambergate 
service reservoir. The Board are promoting a Bill in Parliament to 
extend the periods fixed for the completion of the Howden and Der 
went reservoirs ; to extend the timeforthe purchase of lands for the 
construction of the Hagglee, Ashopton and Bamford reservoirs, 
&c.; to postpone the commencement of the sinking fund until the 
actual completion of the works and their being brought into re- 
munerative use, such extension not exceeding five years, and to 
extend accordingly the total number of years for repayment of 
monies hquuaed ; to obtain power to charge interest out of 
capital for an extended period, and to obtain statutory authority 
for the diversion, for a length of 3? miles, of the Derwent 
Aqueduct, near Locks Park. The Board have approved of a 

h for planting about 33 acres of land at Derwent available 
for afforestation purposes, and the work of planting has begun. 
On December 10th the number of workmen engaged on the various 
works was 2305, of whom 1071 were in the direct employ of the 
Board, 
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RAILWAY MATTERS. 


AccorpING to a contemporary, the French Government 
have decided to authorise the Governor-General of Indo-China to 
raise a loan of 53,000,000f. (£2,120,000) for the construction of the 
Yunnan Railway. 

Tue Bollettino Finanze, Ferrovie, Industrie (Rome) 
of 4th February announces that an application has been submitted 
to the Swiss Federal Railways for a concession with respect to the 





line from Sembraucher to the Valle di Aosta. The total length of 
line in Swiss territory is 38 789 kiloms. The estimated cost per 
kilometre is placed ai 1,042,800F. (£41,000). The construction of 
this line will involve the boring of a tunnel 5240m. long to the 
frontier under Mont Berlou: 


Wir reference to the proposed Railway Exhibition to 
be held at Buenos Aires in 1910, states the Iron and Coal Trades 
Review, the special commission entrusted with the arrangements 
will shortly issue the necessary invitations, in order that those who 
desire to participate may have ample time to make their arrange- 
ments. The Argentine Consular service will be entrusted with the 
propaganda, and all applications for information concerning the 
exhibition should therefore be addressed to them. 


In the House of Commons on Thursday, the 18th 
inst., replying to Mr. Wardle, the President of the Board of 
Trade said that the whole question of railway combinations was 
engaging his earnest attention, but that he doubted if a Royal 
(ommission was the most suitable means of arriving at a 
satisfactory or even a speedy conclusion on the subject. He was 
not aware of any powers possessed by the Board of Trade which 
would enable him to order a valuation to be made of the property 
of British railway companies. 


\WirH reference to the rates for the transport of 
manganese ore on the Tchiaturi-Sharopan Railway-a_ branch 
line about 25 miles in length of the Trans-Caucasian Railways— 
it appears that the high tariff has been the subject of f.equent 
complaints to the Russian Government, and that it has been 
decided to reduce the rate hitherto obtaining (7 copecks per 
pood) by 14 copecks per pood. They notified that from 
7th to 20th of this month the following charges would be 
made for the carriage of manganese ore for export abroad from 
Bosslevi, Rkvia, Salieti, Tchiatura, Darkveti, and Satchkheri 
stations of the Trans-Caucasian Railways, viz, to the stations 

on the same railways-of Potiport, 7.13 copecks per pood, 
and Batoum, 7.58 copecks per pood, plus the usual supple- 
mentary dues. 


Since December 1st, 1906, with the approval of the 
Board of Trade, the ‘‘ driver's cab signal” apparatus has been in 
use in substitution of the fixed distant signals on the Great Western 
branch line between Yarnton Junction and Fairford—214 miles of 
single-line track. The Great Western Railway Company has 
also, it is stated, fitted up the audible signal system on its four 
main running lines between Reading and Slough—four lines of 18 
miles in length each, equalling in all 72 miles of single-line railway. 
The system is also fitted up on the same company’s Henley-on- 
Thames branch—double line, 44 miles in length—-and further ex- 
tensions are contemplated. The Midland Railway Company is 
conducting trials of the system, and the managements of s.veral 
important British, colonial, and foreign railway companies are 
giving the new system special consideration. 


Recent y the Board of Trade issued a report on the 
accidents which occurred in coupling and uncoupling railway 
vehicles during 1907. The total number of accidents, fatal and 
non-fatal, occurring when the pole was used in coupling or un- 
coupling three-link stock was greater than the number of those 
occurring when the pole was not used. This is accounted for by 
the far greater number of coupling or uncoupling operations per- 
formed with the pole than without. The relative degree of safety 
introduced by the use of the pole is illustrated by the fact that 
while 0 8 per cent. of the accidents occurring where a pole was 
employed resulted fatally, the corresponding proportion of fatal 
cases where no pole was employed was 6.8 per cent. The total 
number of ecient during 1903 was 775—four only among elec- 
trical railway workers—and 18 deaths are reported out of this 
total. 


A rEPoRT from St. Petersburg states that the Minister 
for Ways and Communications is favourably impressed with a 
large railway scheme which would unite the capital with the 
watershed of the Volga. The main line, which would be con- 
structed and exploited by a limited liability company to be 
formed, would be about 1000 miles long, and would start from 
St. Petersburg and pass through Rybinsk to the great commercial 
centres of Nijni-Novgorod and Simbirsk and thence to Samara. 
Special lines would be constructed on a narrower gauge for the 
conveyance of goods and preduce which would act as feeders and 
would connect the new line with Reval on the one hand, and 
with Taschkent and Central Asia on the other. Of the total of 
1000 miles constituting the main line, only about 880 miles will 
have to be constructed, as the central section, from Rybinsk to 
Trencolino, is already in working order. The feeders will be 
24 miles long. 


PresipinG at the half-yearly meeting of the Baker- 
street and Waterloo Railway, Sir George Gibb said that since 
ths opening of the railway they had had a record of steady and 
coatinuous progress and improvement. In the past half-year 
they had carried 13,337,126 passengers, which was an increase 
of 25 per cent. over the figures for the corresponding half of 
1907. The principal increase had occurred in through passen- 
gers exchanged with other lines. The largest exchange had 
been with the Central London Company, the next largest being 
with the Piccadilly Tube. They had also had large exchanges 
with the Metropolitan and City and South London Companies, 
and it was to the development of this system that all the com- 
panies must look for increased profits in the future. Regarding 
the North-West London Railway Company, which held a con- 
cession for a line between Cricklewood and Victoria, that com- 

ny had decided to modify its scheme, and build a line 
eerdan Edgware-road and Brondesbury as an extension of the 
‘*Bakerloo.” This company had entered into a working agree- 
ment with the North-West London Company, and probably this 
would cause it to modify its Paddington extension scheme. 


Tue opening of the South Yorkshire Joint Line, states 
the Railway News, has added another to the list of important 
railway schemes which have either been completed or are in course 
of development in the district from which it derives its name. 
Maltby and Tickhill stations will be opened for goods traffic on 
Ist March. Maltby is the centre of an extensive coalfield. The 
station consists of two platforms, each 450ft. long by 15ft. wide. 
On the west side the platform buildings consist of booking-office, 
waiting-rooms, and porters’ room, while on the other platform a 
general waiting-room only is provided. The platforms are con- 
nected by a footbridge. The goods yard has two sidings, each 
capable of accommodating 20 wagons, and a small goods shed. 
Tickhill Station adjoins the main road at a point about 14 miles 
from the village of the same name, and in its design and construc- 
tion it i8 similar to the station at Maltby. The line is owned by 
a Joint-Committee, comprising the Great Central, Great Northern, 
Lancashire and Yorkshire, Midland, and North-Eastern Railways, 
and is to be regarded primarily as a colliery line, although the 
working of other classes of traffic has been amply provided for. It 
already taps Dinnington Colliery, with a weekly output of 6000 
tons, and also Thurcroft Colliery, Brookhouse. The sinking of a 
colliery near Maltby has now been going. on for 18 months, and 
the railway passes close to the site of the Cantley Colliery, 


NOTES AND MEMORANDA. 


HarDENING powders usually consist of mixtures of 
charcoal and bloodmeal, horn-filings, glue, saltpetre, ferro- 
cyanide of potassium, &c. A very effective hardening powder 
may be made by mixing 24 parts of horn charcoal, 4 parts of horn 
— 6 parts of glue, 9.5 parts of nitre, and 53 parts of common 
salt. 


Ir is stated that the highest generator voltage in use 
is that at a hydro-electric plant at Manojlova Falls, on the Kerka 
River, in the province of Dalmatia, Austria-Hungary, which 
generates electric current at 30,000 volts. This is fed direct to 
~ — without the use of step-up transformers, and transmitted 
21 miles. 


At the recent Meteorological Congress in St. Peters- 
burg it was pointed out that vibrations and oscillations of the 
ground frequently caused the escape of gas in mines, and the sug- 
gestion was made that a seismograph should be placed in every 
mine to record the least earthquake shock, and thereby give warn- 
ing of danger. 


THE annual output of gas in this country is now some 
194,009,000,000 cubic feet. If this quantity be taken as sold at an 
average figure of 2s. 6d. per 1000 cubic feet, it means that the 
gas bills of the inhabitants of these islands amounts to 24} millions 
sterling in a single year. And of this large sum Greater London 
pays about one quarter, or, say, £6,000,000 per annum. 


CONSIDERABLE concentration was done on the Rand, 
South Africa, before the War, and even for some years after the 
War at a few properties. But finally it became the general 
opinion that concentration did not pay in treating the Rand 
ores ; so at present Frue vanners and other concentrating devices 
have been discarded, and, as no concentrates are obtained, 
chlorination has been abandoned. At present the Rand ores are 
treated only by amalgamation and cyanidation. 


In 1907 the United States produced 5811 million 
gallons of petroleum, as compared with 4427 million gallons in 
1906, and the Baku and Groznyki oil fields of Russia yielded 
2165 million gallons, which, though larger than the output in 1905 
or 1$06, was still considerably less than in 1903, when it reached 
2955 million gallons. The combined output of Germany, Austria, 
Roumania, Japan, Canada, British India, Java, and Sumatra in 
1907 amounted to 1015 million gallons, or about the same quantity 
as that exported from the United States. 


AccorDING to a contemporary, the time required for 
effecting an electric weld is 24 seconds for each inch of diameter, 
the generator power being 5 horse-power for rods fin. in diameter, 
16.2 horse-power for 4in., 55 horse-power for lin., 112 horse- 
power for l}in., and 170 horse-power for 2in. For rectangular 
sections the power required is from 25 to 50 per cent. greater, and 
the time 12 to 50 per cent. longer. It takes from two to three 
times as much power to weld copper as it does iron, but the time 
required for iron is longer by about 40 seconds per inch of 
diameter. 


CerTAIN aluminium and magnesium alloys have many 
valuable properties. They are easily cast, are lighter than 
aluminium, states the Jron and Coal Trades Review, and are easily 
machined. Their me'ting point is low, and it is possible to make 
castings at a dull red heat. These alloys might supersede pure 
aluminium for certain purposes were it not for the high cost of 
magnesium, and for the loss of magnesium when the metals are 
melted together to form the alloy. A new process for producing 
these alloys has been patented recently by F. von Kiigelgen and 
G. O. Seward. 


Tue Chilian Government’s Inspector of Nitrate Propa- 
ganda, in a recent report, states that he could from the first have 
contradicted the rumours to the effect that the beds would be 
exhausted in the near future, for in 1892 he made an estimate of 
the land which had been explored and sampled up to date, arriv- 
ing at aminimum total of 140 million tons. After giving in detail 
the present extent of the beds, he adds:—‘‘ We can assure the 
nitrate industry of a minimum stock of 220 million tons. No 
allowance whatever is made for the unexplored lands in the nitrate 
region, so that the farmer may rest assured that there is no fear 
of the supply failing for a century at least.” 


THE direct-current voltage of a rotary converter can be 
changed only by an initial change in the impressed alternating- 
current voltage, or by an initial change in the shape of the 
magnetic field set up by the field windings of the converter. 
Various means are described in a recent issue of the Electric 
Journal of utilising these methods, such as reactance coils and 
variable field excitation, taps from lowering transformers or from 
separate regulating transformers ; use of a synchronous alter- 
nating-current booster on the same shaft as the converter 
armature and electrically in series with it ; a ‘‘split-pole” method, 
in which each pole is split into two or more sections, and the 
field form varied by varying the excitation of the different 
sections. 


Tue United States Geological Survey announces that 
the coal production in that country last year was as follows, com- 
pared with the previous year :—In 1907 the production reached 
the unprecedented total of 480,363,424 short tons, of which 
394,759,112 short tons were bituminous coal and lignite and 
85,604,312 short tons were Pennsylvania anthracite. Letters 
received from State officials and others closely in touch with the 
coal-mining industry in the several States indicate that the 
bituminous coal production in 1908 was between 320,000,000 tons 
and 330,000,000 tons, or practically 70,000,000 tons less than in 
1907. The rai]way shipments of anthracite in 1908 amounted to 
64,237,076 long tons, or 71,954,525 short tons, as compared with 
67,109,393 long tons, or 75,162,616 short tons, in 1907, indicating 
a decrease in the shipments of this product, which, except for the 
very smallest sizes, is now used almost exclusively for domestic 
purposes, of 2,872,317 long tons, or 3,217,005 short tons. This 
would indicate a decrease in the total production of anthracite of 
3,580,000 short tons, 


At the power station of the Metropolitan Elevated 
West Side Railway, Chicago, states the Electrica? Engineer, there 
has been built » home-made oil separator, through which the 
leakage from the condenser equipment is — and a consider- 
able amount of oil thereby saved. The basement of this large 
power plant is paved with concrete, and in the concrete are 
grooves by which the drips from the various pumps are led to a 
centre drain. The chief engineer of the power station, noticed 
that the drip which flowed from the condensing engines and feed- 
water pumps carried on its surface a thin film of oil, and with a 
view to saving this oil he designed the simple separator here 
described. The separator consists of an old tank once used for 
carrying Pintsch gas when the elevated cars were first operated 
with steam locomotives. This tank is about 20in. in diameter, 
and holds 150 gallons. It is placed below the level of the basement 
floor, so that there is a head of about 3ft. from the floor drain to 
the bottom of the tank. A tight pipe serves to carry the drainage 
from the floor pocket te the bottom of the tank. From the oppo- 
site end of the tank and connected with it at the bottom a large 
pipe leads: up nearly to the level of the basement floor. In this 
way approximately a 3ft. head is maintained at all times, All the 
water mixed with oil which drains from about the condensing 
engines and feed-water pumps on the’ basement floor is led through 
this tank. The tank is so much larger than the connecting pipes 
that the progress of the flow is comparatively slow while the 
mixture is in the tank, and, therefore, all the oil has ample time 





MISCELLANEA. 


AN electrical engineering trade section of the Capetown 
Chamber of Commerce has been established, consisting of eight 
firms, members of the Chamber. 


Ir is mentioned in the report of the South Metropolitan 
Electric Light and Power Company for 1908 that the increase in 
lamp connections and new consumers has been well maintained, 
but the revenue has not kept pace with the additional business, 
owing to the introduction of the new metallic filament lamps. 


Tue Danish patentees of Sjogren’s automatic shot 
guns have arranged with Messrs. Cogswell and Harrison, London, 
to have the guns manufactured in this country. The Normal 
Powder and Ammunition Company, the agents, state: ‘‘ That the 
patentees entered into this contract through sheer compulsion is 
evident, as the guns made here will cost about 25 per cent. more 
than those made in Copenhagen.” ’ 


We hear that a new metal has been discovered by 
M. Ogawa, of the Tokio University, to which he has applied the 
name Nipporium. It is an element closely related to molyb- 
denum, and has been found in the mineral ore knownas molyb- 
denite, and also in reinite and thorine. It is said to occur 
naturally in thorine combined with zirconium, in the form of 
= and red silicate crystals, which are hard enough to scratch 
glass, 


Att American records for driving hard rock tunnels 
where drilling is required were broken during the month of Octo- 
ber whilst boring at the south portal of the Elizabeth Lake tunnel. 
For the thirty-one days ending at midnight, October 31st, the 
distance run was 466ft. Until this time, the American record 
of 449ft for tunnel boring of this description has been held by the 
Gunnison tunnel,. which is being built by the United States 
Reclamation Service for the Uncompahgre irrigation project. 


At a recent meeting of the Maldon Town Council, par- 
ticulars were given as to the cost of street lighting by gas with 
automatic controllers and improved burners. In 1906 the cost for 
one of the winter quarters was £121, in 1907 the addition of the 
controllers had reduced this figure to £96, whilst the new burners, 
lately applied have resulted in a further reduction of £65. It was 
stated at the same meeting that the adoption of suction gas in 
place of steam at, one of the waterworks pumping stations had 
reduced the cost of coal from 4s. 3d. a day to 2s. 14d. 


THe Farnham (Surrey) Urban District Council has 
received a letter from the Board of Trade stating that the 
department has decided to refuse the application of the Farnham 
and District Electric Lighting Company for permission to erect 
overhead wires in carrying out the powers granted the company to 
light the town by e:ectricity. The proposal was strongly opposed 
at the local inquiry, at which Mr. Pelham, assistant secretary of 
the Board of Trade, stated that the department disapproves of the 
use of overhead wires for electric lighting in populous places. 


Tue coalfields of Heraclea extend along the shores of 
the Black Sea for nearly 40 miles, and run inland, coming to an 
apex at Angora, a distance of nearly 200 miles. The coal, though 
lying in very thick seams, contains too many impurities for it 
successfully to compete with coals of other countries, except after 
being hand-picked and screened. There being only one company 
with a washing and screening plant, the output is limited to some 
600.000 tons a year. Part of the output is converted into a very 
fine forge coal, which is shipped in large quantities to Alexandria, 
Genoa, and Marseilles. 


Wir regard to the question as to the side on which 
motor cars should pass tramears travelling in the same direction, 
we are informed that the Local Government Board have carefully 
considered the matter, and are disposed to think that the best 
course to adopt will be to rescind paragraphs 3 and 4 of Article 
IV. of the Motor Cars (Use and Construction) Order, 1904. The 
effect would be to leave the question of motor car traffic on roads, 
in matters referred to in the Articles, to be governed by the 
general law applicable to other classes of vehicles. They propose 
to issue an Order accordingly. 


Orpers have been received at Devonport for the gun- 
sight equipment of the new cruiser Defence to be tested before 
the vessel leaves to join the Nore Division of the Home Fleet. 
This will necessitate the Defence being docked, and arrangements 
are being made for placing her in No. 9 duck at the Extension on 
Saturday next. Great importance is now attached to the testing 
of the gun-sights of all battleships and cruisers, and although the 
programme in this instance may, to some extent, be interfered 
with, the obtaining of an absolutely accurate set of gun-sights out- 
weighs all other considerations. 


Tue substitution of Ohio River water for a ground- 
water supply at Bellevue, Pa., for a few days about the middle of 
January, 1909, caused ill-health among some 4000 people out of a 
population of 32,000. The untreated river water was furnished 
from the 15th to the 17th of the month. The water was supplied 
by the Ohio Valley Water Company, whose ordinary supply from 
driven wells on Neville Island, about four miles below Pittsburg, 
ran short. It will be interesting to see, states an American 
contemporary, whether this outbreak, which came only a week 
or so after the use of the river water, will be followed in turn by 
typhoid. 

WE hear that the Admiralty have given orders for ships 
in which the wireless house is on the upper deck to be fitted with 
an electrical arrangement to the door of the house, so that on 
the first motion in opening it all the lights will be extinguished. 
This device has been adopted owing to instances having occurred 
during recent fleet exercises with all lights masked, in which the 
presence of ships has been disclosed to torpedo craft acting on the 
offensive by someone opening the door of the wireless house, and 
thus admitting of a momentary glare of light. The mechanical 
arrangement to obviate this is known as a ‘‘make and break,” 
and the fitting of it is to be carried out as expeditiously as 


possible. 

A rEporRT from St. Petersburg states that the four fast- 
steaming torpedo-cruisers that have just been finished in the 
Government shipbuilding yard at Nikolaieff, on the Black Sea, 
have received, by order of the Czar, the names of Lieutenant 
Baranov, Sazarenny, Captain Sacken, and Schestakoff. The length 
of these new cruisers is 2354ft., and their beam is 224ft. ; the dis- 
lacement of each is 635 tons; and each has cost nearly £80,000. 
uring the trial trips they attained a speed of 25 knots. Each of 
these sma!l cruisers will carry for the present one 120mm. quick- 
firing gun, with five 75 mm. guns, and three torpedo tubes. 
The type of these new cruisers is a combined Thornycroft system, 
as that type of boat has been found adapted to the Black Sea. 


Ir is extremely unfortunate, states a contemporary, 
that the efforts to recover the experimental 2lin. torpedo which 
was lost in December during practice in Portland Roads have so 
far not been attended with success. The search has been inter- 
rupted by the unexpected return of the Channel Fleet, during 
whose absence it was intended to have made a thorough ‘‘ sweep ” 
of the anchorage. Much sympathy will be felt with Engineer- 
Lieutenant O. Hardcastle, the inventor of this torpedo, in the 
delay caused by the failure to recover the first of this type, and 
this feeling is accentuated by the knowledge that so far as the 
experiments proceeded the results exceeded expectations. The 
new pattern torpedo is designed for an effective range of 70C0 
yards at a speed of 31 knots, and judging from what took place 
in the preliminary test, the potential value of the weapon has not 














to separate from the water and rise to the surface, 


been over-estimated 
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HIS MAJESTY’S FIRST-CLASS BATTLESHIP VANGUARD 
VICKERS, SONS AND MAXIM, LIMITED, BARROW, BUILDERS 
( For description see page 224) a 
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TO CORRESPONDENTS. 
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A. J. T.—You will find a large amount of information regarding the firms 
which take engineering apprentices in the series of articles on the 
“Training of Engineering Apprentices” which appeared in our issues 
of January 17th and 31st, February 14th and 28th, March 13th and 20th, 
April 10th, May 8th, and July 10th last year. 








MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, March lst, at 8 p.m., at 58, 
Romford-road, Stratford, E. Paper, ‘‘ Efficient Circulation of Water in 
Steam Boilers,” by Mr. Arthur Ross, with lantern illustrations and working 
models. 

LIVERPOOL Evomszawe SocieTy.—Wednesday, March 3rd, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Ordinary meeting. 
Paper, ‘‘The Production and Use of Liquefied Carbonic Acid Gas,” by 
Mr. H. T. Sisson. 

Tue InstiruTion oF Crvit ENGINEERS.—Tuesday, March 2nd, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Discussion, 
‘*Some Recent Grain Handling and Storing Appliances at the Millwall 
Decks,” by Magnus Mowat, M. Inst. C.E. 

Tue CLEVELAND INSTITUTION OF ENGINEERS.—Monday, March lst, at 
7.30 p m., in the Hall of the Cleveland Literary and Philosophical Society, 
C orporation- road, Middlesbrough. _ Paper, ‘‘ Corrosion of Iron and Steel,” 
by Mr. Edward Crowe, Stockton-on-Tees. 

GEOLOGISTS” AssoctaTioN.—Friday, March 5th, at 8 p.m., at University 
College, Gower-street, W.C. Papers: ‘‘On the ‘Sections of Inferior Oolite 
on tue Midford-Camerton Section of the Limpley Stoke Railway, Somerset,” 
by L. Richardson. ‘The Geology of the Paris Basin,” by Gustave F, 
Dollfus. 

Roya. Socrery or Arts.—Monday, March lst, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: “Modern Methods of Artificial 
Illun.ination,” by Leon Gaster, A.M.LE.E. Wednesday, March 3rd, at 
8p.m. Ordinary meeting. ‘‘ Dew-ponds,” by George Hubbard, F.S.A., 
F.R.L B.A, 

Roya. Institution OF Great Britaww.—Friday, March 5th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Letters of Queen 
Victoria” (by the gracious permission of his Majesty the King, Patron of 
the Royal Institution), by the Right Hon. Viscount Esher, G.C.B., 
G.C.V.0., D.L., M.A 

THe INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS LOcAL SECTION.— 
Wednesday, March 3rd, at 7.15 p.m., at the Department of Applied 
Science, University, st. George’s-square, Sheffield. General meeting. 
Paper, ‘Researches on the Magnetic Properties of a Series of Carbcn 
Tungsten Steels,” by Mr. T. Swicden. 

Tue Farapay Socirty.—Tuesday, March 2nd, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street,S.W. Papers: 
“On the Rate of Evolution of Gases from Homogeneous Liquids,” by V. H. 
Veley, F.R.S., and J. C. Cain, D.Sc. ‘The Electro-analysis of Mercury 
Compounds with a Gold Cathode,” by F. Mollwo Perkin, D.Sc. ‘The 
Relation between C omposition and Conductivity in — of Meta and 
Ortho-phosphoric Acids,” by E. B. R. Prideaux, M.A., 








DEATHS. 
On February 8th, at Hyéres, Jonn T. Twiaer, late Major-General R.E., 
in his 71st vear. 
On the 21st inst., at &, Vicarage-terrace, Kendal, Jonn Ropinson, 
M. Inst. C.E., F.R.G.S:, formerly Resident Engineer to the Barry Dock 
and Railway Company, aged 76. 
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* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
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Trade Waves and Unemployment. 


IN the colossal Report of the Royal Commission 
on the Poor Laws a chapter is devoted to Distress due 
to Unemployment, a large section of which deserves 
to be studied by every employer who takes a sympa- 
thetic interest in the social problems connected with 
his industry. Serious consideration of the labour 
problem is frequently, it is to be feared, avoided 
from a fear of the dryness and dulness that are 
anticipated. Often enough that dread is thoroughly 
justified. Books and reports on labour economics 
lack nearly always every element of living interest. 
They teem with figures and tables and diagrams. All 
the bones are there, but there is no flesh and blood 
on them, no breath of life at all. One might 
suppose that the authors were dealing with the 
movements in a bag of dancing beans instead of 
with the doings of men influenced by human 
motives and susceptible to the same feelings and 
emotions as the authors themselves.’ The Report 
before us is not open to such a charge, and anyone 
who will devote an hour.to the reading of the sec- 
tion to which we have referred will spend his time 
not only well but pleasantly. 

We have so often insisted upon the existence of the 
trade cycle thatit is with nolittle satisfaction we see it 
put in the forefront of this discussion on unemploy- 
ment. “Within every decade since the great war,” 
says the Report, ‘ there has beena time ofdeepdepres- 
sion and a time of active trade, and the movement 
between the recurrence of these points has described 
an almost constant ebb and flow.” We ourselves 
incline to believe that the crests of the wave will 
always be found at intervals of between ten and 


twelve years, and although the Royal reporters are 
not prepared to accept any such definite formula, 
it will be observed that, since they put one crest in 
each decade, there can be no great departure from 
our limit. But what the period may be is a matter 
of comparative indifference. The point is the 
admission of the general thesis that trade does 
fluctuate in a fairly regular way. For, once we 
admit that the depressions and elevations are 
not the effect of caprice, we are in a position 
to see that they cannot occur suddenly and 
without due warning, and we shall, like the 
common-sense people we are, look for some method 
of controlling them. Trade has momentum and 
inertia as surely as a District Railway train. It can- 
not be stopped or started without passing through 
periods of deceleration and acceleration any more 
than the train can. That is the elementary fact 
that must be held firmly in mind whenever the 
problems of employment are considered, and we 
are profoundly glad that the Royal Commissioners 
have formally acknowledged it. There is an old 
story of a taciturn man who was thrown into the 
company of an inveterate talker. Every now and then 
the latter made an effort to draw his companion 
into conversation, but without avail, and finally, 
looking out of the window, he observed, “ There’s 
a thunderstorm coming,” to which the cther replied, 
“Well, what if there is? What do you want me 
to do about it?” That has been too long the 
attitude of economists. They have recognised the 
cyclical changes of trade, and have deemed them as 
unpreventable as a thunderstorm. “ Apparently 
economists up till now have looked on periodical 
depression and unemployment as inevitable, just as 
one looks for breakdowns in a motor car—‘as the 
shadow side of progress itself.’”’ . In recent articles 
we ourselves have urged that these recurrirg 
depressions should not be taken “lying down ;” 
that some organised effort should be made to meet 
them, and we note that the Commissioners are 
sanguine enough to venture on the limited prophecy 
that at some time they will bs attacked by organisa- 
tion. “It may well, indeed, be the case,” they 
say, ‘that at some future time the community 
will wonder why, during the last quarter of a cen- 
tury or so, when the evils of recurring depression 
and unemployment were fully recognised by those 
who watched the phenomena from outside, and 
had nothing to gain from them, so little thought 
was given to the remedying of these cyclical dis- 
turbances, except on the part of those whose 
methods aimed at a complete overturn of the 
system of private employment.” Various excuses 
for this lavssez faire policy are hinted at, of which 
the principal is the supposed greater effect of trade 
unionism in providing for unemployment; but after 
considering them the Report winds up the section 
with the following passages that we wish might be 
engraved over the hearth of every economist, 
Member of Parliament, Borough Councillor, and 
whoever else may be interested in the labour pro- 
blem :—“ It cannot be too strongly emphasised that 
the problem of cyclical fluctuations remains, and 
seems likely to remain, even if we made every man 
a skilled workman and enrolled him in a trade 
union paying unemployed benefit; that it is a 
distinct problem calling for its own remedies or 
alterations ; and that it is a matter of extreme im- 
portance that it should not be confused with the 
other problem which seems now to have emerged ’’— 
viz., chronic unemployment. That is an observation 
full of pith and truth. We shall simplify our treat- 
ment considerably if we agree to consider the two 
forms of the complaint as entirely separate. Chronic 
under employment would be cured by enlarging our 
markets so that all workers down to the irreducible 
minimum of 2 per cent. should find occupation in 
good years. But we could not thereby prevent the 
recurrence of bad years; that is only to be achieved 
by controlling or organising output. Many people 
will assert that any control of produetion other than 
that made automatically by demand is impracticable. 
They may be right; but since the attempt has 
never been made, they may be wrong. We must 
always bear in mind that trade, as we know it now, 
is quite a modern product; it is little nore than a 
century old, and it is as uneven and as uncertain in 
its paces as a young child running. Now it hurries, 
now it lags. It wanders to the left or right, and 
though ultimately it reaches the end of its journey, 
it does so at the expense of time and energy which 
a grown man avoids. In course of time, as the 
world gets more used to the ways of the factory 
system, these wasteful excursions will not be made, 
and the progress will be even and sedate. 


Wemust not leave this subject without referring to 








the remarks of the Minority Report upon it. On 
another occasion we hope to deal with other sec- 
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tions of the Report, and we shall content ourselves 


now with quoting the recommendation that ,the 
minority put in the very forefront of their pro- 
posals. They urge:—“ That the duty of so organ- 
ising the National Labour Market as to prevent or 
to minimise unemployment should be placed upon 
a Minister responsible to Parliament who might be 
designated the Minister for Labour.” That is a 
suggestion which is not now made for the first or 
last time. It is the natural corollary to the 
admission that labour is affected by cyclical varia- 
tions of trade, and it will receive the earnest con- 
siderations of all men who do not hastily dismiss 
it, because it is the corner stone of a fabric which 
appears to be founded, to some extent at least, on 
collectivism. 


The Scientific Education of Naval Architects. 


ON page 224 will be found an interesting paper 
under the above heading, read before the North- 
East Coast Institution of Engineers and Ship- 
builders by Professor Welch, of the Armstrong 
College, Newcastle-on-Tyne. This paper and several 
on the training of engineers presented to the same 
society within the last few years show the increased 
interest now taken in the systematic training of 
young engineers and shipbuilders. There is no 
doubt that England has been slow to move in 
these matters, and perhaps it was only natural that 
it should have been so. Engineering and shipbuild- 
ing are old industries in our country, and have with us 
gradually grown from what may be termed more or 
less small retail handicrafts to the huge industries 
they now are, while at the same time the methods 
employed therein have slowly but steadily developed 
from being arts to a science, or, perhaps more 
correctly, to arts intelligently based on science. In 
some other countries, notably Germany, this has 
not been so. They came on the scene later, and 
after the need for those in charge to be thoroughly 
grounded in the first principles underlying their 
industries was better understood and more fully ap- 
preciated, and having littleinherited tradition to bind- 
them, these nations naturally drew up their methods 
of training to suit the more modern requirements, 
just as they built their yards and works to suit 
conditions which were non-existent and unlooked 
for when most British firms were founded, and 
which have had to be—in many cases in less con- 
venient ways—superimposed upon, or developed 
out of, our old-established works. 

In reviewing any scheme of higher training for 
industrial purposes, it is always well to keep one or 
two fundamental principles in view. Probably the 
chief of these is that no training will produce 
satisfactory results except when applied to in- 
dividuals having the necessary natural industry, 
aptitude, resourcefulness, and common sense. From 
this follows the deduction that such schemes are 
for the selected few, and not for indiscriminate 
application. Even with the best possible selection 
only a certain percentage will ultimately be found 
to be capable of producing results justifying their 
training. This remark is not made in any dis- 
paraging way, but simply to point out that parents 
and friends must not assume that following any 
course of training, even the very best, will rneces- 
sarily lead to a definitely satisfactory result. It is 
also necessary that any edifice of higher training 
be only built upon a base of a good and well- 
grounded general education, and that the plan, 
whatever it may be, is not too lop-sided or concen- 
trated on any one phase of the industry in question. 
In Germany, for instance, the schemes for higher 
training, especially for mechanical engineers, have 
usually erred in being too purely academic, and this 
is now recognised and is being remedied. With us 
the reverse has been the case, too much reliance 
having been placed on an almost entirely work- 
shop training, and this we also are now amending. 
One of the most satisfactory features in our 
recent departures in this direction is that those 
persons appointed to Professorships of Shipbuilding 
or Engineering are men who not only possess a 
thorough scientific training in the principles of their 
profession, but who have almost in all cases actually 
occupied for a considerable time responsible posi- 
tions in yards or works carrying out important 
building contracts under the stress of keen com- 
mercial competition, and Professor Welch is no 
exception to this healthy rule. If, as is probable, 
we are in tbe near future to see another Chair 
of Naval Architecture established—-at  Liver- 
pool University—it is to be hoped that the same 
salutary principle will be adhered to, and that the 

occupant of that Chair will be a man who has 


tices to serve the firm for a stated number of 


supply of principal officers for the great mercantile 
establishments to the men who, after a good public 
school training, have received further education at 
one of the University colleges, and I am glad to say 
that some shipbuilders in this district have notified 
me of their intention to avail themselves, as far as 
possible, of the services of those who have passed 
through the complete course at Armstrong College. 
In this connection, indeed, nothing further is wanted 
than the adoption by shibpuilders in general of the 
excellent pupilage scheme formulated by the Educa- 
tion Committee of this Institution, 


In considering in detail Professor Welch’s paper, 
it may be well first to glance at what has been 
and what are now the methods, if any, gene- 
rally adopted for the training of naval architects. 
It should never be forgotten that the Admiralty 
were the first to develop a really practical scheme 
for the higher training of shipbuilders, and it is 
questionable if any better scheme than that de- 
veloped by them has ever been evolved, based as it 
is on a gradual and careful natural selecsion, com- 
bined with a concurrent practical and academic 
training. Only a few from the many pass 
on to the higher courses, and these men really 
represent examples of the survival of the fittest. 
With the present training obtaining in private 
yards, we are faced with this very curious fact, 
that whereas the training of the old wooden 
shipbuilder was essentially a yard training, we find 
that this method has gradually disappeared, and 
that the present-day shipbuilder’s training and 
experience are in many cases almost entirely gained 
in the drawing-office. Engineers invariably, and 
rightly, insist on all young men before entry to the 
drawing-office having had several years’ practical 
experience by working in the shops, whereas it is 
quite usual for young shipbuilders to enter the 
drawing-office straight from school, and many of 
them never spend even six months at actual prac- 
tical work in the yard. Some never even work a 
definite period in the moulding loft. Surely this is 
a strange and unsatisfactory evolution. This state 
of affairs may possibly to some extent have arisen 
from the subdivision of ‘trades’ employed in a 
shipyard, but there seems no question that for any 
efficient scheme of training at least two years should 
be spent at actual practical work, the time being 
divided between, say, the platers, carpenters, and 
moulding loft. If to this and the drawing-oftice be 
added a concurrent course at such day classes as 
those conducted by Professor Welch, a really 
thorough training might be expected. A complete 
course like the above would mean a longer appren- 
ticeship, and the youth at twenty-two or twenty- 
three would probably find himself beaten in ordinary 
routine work by the man who had spent all his 
time doing such work; but by the age of twenty- 
six there ought to be no question as to which 
of the two was the more valuable man, and promo- 
tion from the drawing-oftice to chief draughtsman 
or outside assistant seldom arrives before that 
age. 


The course given by Professor Welch at the 
Armstrong College closely approximates in general 
outline to the instruction given by him at 
the Royal Naval College, amplified as required 
to deal with later developments, ard all stu- 
dents must, as a preliminary, have passed the 
Durham Matriculation Examination, or one equiva- 
lent thereto, with certain special requirements in 
mathematics. Their subsequent course at the 
college may be completed in three sessions, each 
consisting of three terms of about three months 
each. It is just here a weakness seems to appear 
in the system. Three terms per annum of three 
months each for three years, means that during 
these three years the student will have three 
months per annum to fill up somehow. If he 
intends to take concurrent practice and study, a 
shorter session of, say, six months would be 
preferable, as this would leave six months for 
practical work, which would have many advantages. 
Professor Welch points out that our system of 
evening classes forms a valuable dredging ground 
which should serve to discover promising pupils, 
and states: “My belief is that when exceptional 
students have been thus discovered, it would be a 
wise policy on the part of their employers to afford 
them such financial and other facilities as would 
enable them to attend the day classes at the 
nearest technical college, following, if need be, 
the Admiralty practice of requiring such appren- 


years after the completion of their apprenticeship.” 


In conclusion he states :—‘In the main, however, 
we must, I am convinced, look increasingly for the 


and their 


——S 


alternative systems of training recommended } 
the Committee, the theoretical and practical poy. 
tions may be judiciously blended, and the youno 
men thus equipped will be able to take fullest 
advantage of their opportunities to the benefit of 
employer and employed.” It is much to be hopeg 
that shipbuilders in general will endeavour to ayail 
themselves of men thus trained, and that among 
these men may be found those most suitable fo; 
positions of command. Nothing has more dis. 
couraged young men in this country from taking 
the higher courses of training than the fee. 
ing that the game was not worth the candle, 
A course such as that conducted by Profeggor 
Welch, and combined with practical training, jg 
quite as severe mentally, and almost as expensive, 
as that required for, say, medicine or law; but in 
the latter professions a young man has a much 
more definite career before him—bhe has to struggle 
in a less open market, and his chances of setting up on 
his own account at a reasonably early age are hetter, 
In spite of this, however, we will always hive a 
certain number of young men whose instinct wil 
lead them to choose such professions as shipbuilding 
and engineering, and we must do our best to give 
them that education which will best fit them to 
succeed in such professions. 


Clearance in Steam Engine Cylinders. 


Ir has long been known that maximum economy 
can only be secured in the commercial steam engine 
by complying with three conditions. First, the range 
of expansion must be large; secondly, the steam 
must be superheated ; and, thirdly, the clearance 
must be as small as possible. Engines constructed 
to put these conditions in practice will give an 
indicated horse-power for between 9 lb. and 10 lb. of 
steam per hour. With a fairly good boiler this 
means 1 horse-power for 1 lb. of good coal per 
hour. For the moment we shall not refer further 
to ratio of expansion or superheating; we shall deal 
only with clearance. It is certain that unless it is 
small economy cannot be had ; but curiously enough 
it has never yet been definitely settled why. In 
other words, the relation between clearance and 
economy is apparently an unknown quantity. 

It must be premised that we are dealing now 
with the steam engine as it is in practice, but we 
cannot avoid writing of steam as it is in theory. 
It will be found, then, that according to one theory 
there ought not to be any loss, while according to 
another theory a loss is certain. Rankine held 
that this loss was due to an alteration in the ratio 
of expansion. That is to say, if we have no clear- 
ance and expand a pound of steam through a given 
range, we shall have one result. If, now, there is a 
clearance of, say, 10 per cent., then we shall use 
10 per cent. more steam, and we shall have a higher 
pressure at the pointof release. To put it another 
way, instead of using a pound of steam to get a 
stroke of 1ft. we shall use 1.11b. There is, how- 
ever, a certain amount of compensation in the fact 
that the average pressure throughout the stroke 
will be higher. But he says the trouble should be 
got over by taking care that the clearance space is 
always filled up to boiler pressure by compression. 
D. K. Clark reasons on somewhat different lines. He 
takes the weight of steam as a constant, and points 
out that if there is clearance, as it then occupies 
more space than it would if there was no clearance, 
the average pressure must be less with clearance 
than without it. But this condition can only exist 
on paper. The average pressure will in practice be 
rather greater with clearance than without it. The 
reasoning on either hypothesis is quite sound until 
we introduce another factor which complicates the 
whole question. It is easily proved that no work 
can be done by an elastic fluid without change of 
volume, because, without change of volume, there 
can be no metamorphosis of energy. But the 
steam entering a cylinder during the admission 
period does not change in volume qua the engine. 
The work done during this period takes place in 
the boiler, and consists in raising the temperature 
of the feed-water to the boiling point, and con- 
verting the water into steam. The steam contained 
in the pipe coupling the engine to the boiler 
may be regarded as a solid bar which is being 
continuously pushed out of the boiler. Lengths of 
this bar are severed stroke by stroke by the cut-off 
valve; and they are then supposed to increase in 
volume and to do work; but the whole process of 
the conversion of heat into work must he regarded 
as divided into two distinct operations, one of 
which takes place in the boiler, and the other by 
expansion in cylinder. Ii, now, the steam which 
fills a clearance space does not help to propel the 








actually been responsible for the design and con- 
struction of vessels built for commercial purposes. 





encouragement of those who take the university 
training after their term of apprenticeship. By the 





piston, what becomes of the koiler-developed energy 





































































Fes. 26, 1909 


THE ENGINEER 





221 











which it represents? To this question there are 
several answers, none of them conclusive. The 
general theory is that steam expanding as it does 
‘nto the clearance space when the port is opened 
without doing work becomes superheated. It is by 
no means clear that this explanation will apply ; the 
conditions are far too complex in practice. We have 
initial condensation to consider ; the effects of the 
rush of steam; of ite loss of momentum, of 
the sudden rise of pressure from that of 
the exhaust in the cylinder to that of the 
boiler, are unknown quantities. In point of fact, 
although it is very easy to waste heat energy, it is 
very difficult sometimes to determine in what way 
the waste has occurred. If a gas under pressure is 
permitted to flow into a vessel in which a vacuum 
has been established, it is a fundamental thermo- 
dynamic proposition that no loss of energy can 
ensue provided the vessel is non-conducting. If it 
ig not non-conducting, then the amount of loss will 
depend on the specific heat and weight of the 
vessel. Applying this law to clearance space, it is 
evident that no loss can take place, apart altogether 
from initial condensation, which is not special to 
clearance space, and may be disregarded for the 
moment. It follows, if this be true, that the com- 
parisons between an engine with clearance and one 
without it is really a matter of the true and apparent 
ratio of expansion, and of nothing else. D. K. Clark 
says :— The clearance, or free space, between the 
piston when at the beginning of a stroke and the slide 
valve is filled with steam of the initial pressure at 
the commencement of each stroke; and this padding, 
as it may be called, does no work directly, and is 
entirely non-effective in non-expansive engines. 
But in expansion working cylinders the clearance 
steam does its proper quota of work in conjunction 
with the other steam during the period of expan- 
sion.” In a subsequent table of the work which 
can be done under various conditions by a pound 
of steam, he gives in parallel columns the real and 
apparent ratios of expansion for cut-offs taking 
place at stated percentages of the stroke, on the 
assumption that the clearance is 7 per cent. of the 
cylinder capacity. Thus when the cut-off takes 
place at quarter stroke, instead of the expansion 
being fourfold it is 3.35. 


In the passage just quoted we see that no attempt 
is made to explain what has become of the work 
which was undoubtedly in 7 per cent. of the steam 
when the engine is not expansive, yet must have 
been wasted on something. As the case is stated, 
however, it seems to be clear that, as we have said, 
clearance is only inimical to economy because it 
1educes the amount of expansion. It ought to 
suffice, therefore, to cut off earlier and so get 
the required ratio of expansion, to cancel the loss 
due to clearance. No attempt seems to be made 
by any writer to dispute this view. It is, indeed, 
impossible to do it, and hold at the same time that 
the Joule double bottle experiment is conclusive. 
This being so, the reason why in practice clearance 
is a source of great loss remains without any satis- 
factory explanation; and the difficulty in practice is 
enhanced by the fact that the evil effects of clearance 
do not appear to be diminished by compression. Let 
us, for the sake of argument, however, concede that 
the average pressure for a given weight of steam is 
diminished because more space has to be filled. 
Even then it will be found that any conceivable 
loss caused in this way will not be sufficient to 
explain the difference which can be brought about 
in the economic performance of an engine by 
apparently small differences in the percentage of 
clearance. We ourselves reject theoretical thermo- 
dynamic explanations as unsatisfactory. We hold 
that the value of small clearance must be sought in 
quite another direction. It is in the actual con- 
struction of the practical engine. Some of the 
most economical steam engines in the world have 
infinitesimal clearance spaces, because the dis- 
tribution valves work directly on, or are seated 
directly in, the cylinder covers. There are no 
passages of any kind for the steam to run 
through, and so the metallic surface on which 
initial condensation can take place is minimised ; 
and, further, the steam is presented in masses, so 


‘to speak, to the metal, instead of having to flow 


through narrow and tortuous passages, which seem 
specially contrived to bring every portion of the 
steam into contact with every portion of the metal ; 
and in which passages steam can lie from the time 


‘it enters the engine until the exhaust port 


opens and it is pushed out, every facility being 


thus provided for its condensation. It is, of 
course, impossible to say whereabouts most 
steam is condensed in a cylinder. We have no 


doubt that it is a maximum in long passages 


been made to test the effect of clearance have so 
far been inconclusive. There can be no doubt, how- 
ever, that in practice it is impossible to get high 
economy if the clearance is large. It is to be 
noticed, however, that all very economical engines 
are of the finest workmanship, and this circum- 
stance should be kept in mind when we are drawing 
comparisons. It is quite possible that a result due 
to one cause may be attributed to another. No theory 
now extant will suffice to account for the results 
obtained in practice, and it is, therefore, legitimate 
to seek for further explanations. We believe that 
what we have suggested above will be found to have 
a good deal of weight; none the less, the whole 
question is worth more investigation than it has yet 
received. 








SAVING LIFE IN COAL MINES. 


On Friday evening last at the Royal Institution, before 
their Royal Highnesses the Prince and Princess of Wales, 
and a crowded audience, Sir Henry Cunynghame, K.C.B., 
of the Home-office, gave a discourse on “ Recent Advances 
in Means of Saving Life in Coal Mines ”—a subject of all 
too pathetic interest at the present moment, having 
regard to the recent and terrible disaster in the West 
Stanley Colliery, Durham. The discourse is of too great 
a length for us to publish it in full, but we propose to 
give an abstract of it in what follows. 

Sir Henry began by describing in outline the general 
operations performed in mining, and then went on to 
refer to the dangers attending them. He explained that 
if a mixture of air and fire-damp in the proportions of 
from 5 to 16 per cent. of the latter to 95 to 84 per cent. 
of the former were ignited an explosion of more or less 
violence would take place. If the mixtures were richer 
or poorer than those within these two limits no explosion 
would be possible. It was desirable, he explained, that 
no higher proportion than 2 per cent. of the gas should ever 
be allowed in the air of a mine without immediate steps 
being taken for its removal. Reference was then made 
to the Davy safety lamp, and the actual lamps with 
which Sir Humphrey Davy made his experiments were 
exhibited. 

Sir Henry then dealt with the use of explosives and the 
method employed for testing the suitability of these for 
coal mining operations. Gunpowder, it was explained, 
was the best so far as the getting of the coal was con- 
cerned, for its action was more of a gentle push than an 
explosion, whereas the explosives made with gun-cotton 
and similar compounds were very sharp and shattering 
in their action, and thus made the coal into dust. 
Unfortunately, however, the gunpowder had the greatest 
capacity of all explosives for igniting gas. so that it was 
not possible to use it in a mine where there was any 
chance of meeting with fire-damp. 

The causes of explosions were next reviewed, and this 
Sir Henry said was, he considered, the most interesting 
portion of his discourse. For many years after the 
discovery of the safety lamp explosions in mines had 
always been attributed to the presence of fire-damp and 
to its accidental ignition, and the deaths of the men, 
whose bodies were found blackened and singed, to the 
violence of the explosion. It was noticed, however, that 
when brought to the surface, instead of the bodies 
exhibiting the pallor of death, the cheeks would appear 
coloured as in life. The full significance of those appear- 
ances was not appreciated for years. It was, in reality, 
because death had been caused by carbonic oxide—CO. 
In some cases there was often an extraordinary appear- 
ance of life; the lips even were pink. 

In 1844, after the Haswell colliery disaster, Faraday 
and Lyell were sent to report upon it. In their report 
they said: “In this explosion it is not to be supposed 
that fire-damp was the only fuel. The coal dust, swept 
by the rush of wind and flame from the floor, roof and 
walls of the works would instantly take fire and burn if 
there were oxygen enough present to support its com- 
bustion, and we found the dust adhering to the faces of 
pillars, props and walls..... ” This new theory did 
not receive much attention in England, but in France Mr. 
Souich and others attributed explosions in part to dust, 
until in 1875 Mr. Vital made a series of experiments, from 
which he concluded that dust might of itself alone give 
rise to disasters. In 1876 a Mr. Galloway presented a 
paper to the Royal Society, in which, while admitting that 
explosions were usually originated by gas, he argued that 
they could be continued by coal dust alone, and that if 
the dust were only fine enough, an explosion begun in a 
confined space might be propagated through a mine. In 
1885, however, a Royal Commission reported adversely to 
coal dust as the principal cause of explosions in mines. 
In 1886 Messrs. W. N. and J. B. Atkinson, inspectors 
of mines, produced a treatise on the dangers of coal 
dust. In this treatise was an analysis made by Pro- 
fessor Bedson of gases in a mine after explosion. This 
showed that no less than 2} per cent: of carbonic oxide 
was present, which in itself was almost conclusive proof 
that coal dust had played a part in the explosion. From 
this date the dangers of coal dust began to be fully 
recognised, “ and now ”’—to quote Sir Henry verbatim— 
“it may be considered fully proved that though gas may 
cause small explosions in parts of the mine, general 
explosions are due to coal dust ignited either by a small 
gas explosion or else by a blown-out shot.” The argu- 
ments in favour of this assertion are the long distances 
travelled by such explosions; the fact that big explosions 
only occur in dry and dusty mines; that they always run 
along intake airways and main haulage roads, where the 
fine dust which is rendered very dry by the great quan- 
tities of dry air sent into the mine abounds; and the 
presence of after-damp. Experiments on the inflamma- 


Three different methods of avoiding danger from coal 
dust had been proposed. The first was dusting and 
sweeping. The difficulty of this was that it was im- 
possible effectively to remove the dust by means of 
brooms and such like implements, for a very little dust 
was enough to cause an explosion. A vacuum cleaner 
had been used in some cases with a certain amount of 
success. The most effective method, however, was by 
means of hose and sprays to wet the dusty main roads. 
The disadvantage of this plan was that in many places 
water caused the coal to disintegrate and the roof and 
sides to fall. A very damp mine was, moreover, not so 
healthy as adry one. Another plan was to have zones of 
wet in the roadways, for it was believed that explosions of 
dust could be stopped if they met a wet place. - It had, 
in fact, been observed that, in very many cases, explosions 
had stopped at wet places. 

Sir Henry then turned to the question of the causes of 
death after an explosion. If, he said, coal gas only were 
the cause of explosions there would be left in the mine 
steam, carbonic acid, and nitrogen. The presence of 
carbonic oxide, CO, was conclusive proof that coal dust 
had caused the explosion, and that the coal had been 
imperfectly burnt. The effect of this poisonous gas on 
the human frame was pointed out, and it was explained 
that the mode of resuscitation given to drowning men 
should be resorted to in the case of anyone overcome 
by it, or oxygen administered. A very small proportion 
of after-damp was, said Sir Henry, poisonous. About 
0.2 per cent. of carbon monoxide in the air would cause 
helplessness, and probably death. Death from it was 
painless, but recovery was unpleasant, being accompanied 
by sickness and headache. A good detector of its pre- 
sence was a mouse, which was affected in a tenth of the 
time in which it took to overpower a man. The best 
course to pursue in the case of an explosion was not to 
be in a hurry to get into the roadways of a mine, but to 
retire into the recesses and remain quiet. Cases were 
on record in whick men who had done this had survived, 
where others who had rushed into the roadways where 
there always was the highest percentage of the after 
damp had succumbed. 

Various forms of safety helmets and devices were then 
shown and explained, and experiments made to illustrate 
how that a man provided with a safety appliance could 
live in @ poisonous atmosphere, and the discourse was 
terminated with the exploding of a gunpowder cartridge 
in a small model mine, the floor of which was strewn 
with fine coal dust. ‘“ This experiment,” concluded Sir 
Henry, “does not always succeed, for—fortunately—coal 
dust does not always explode, but I hope you will see the 
flame issue from the mouth, driving before it a black 
cloud like that seen at real colliery explosions, which 
smoke, in order to spare the dress of the audience, I 
shall endeavour to catch and shut up in this chamber.” 
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A Text-Book on Roads and Pavements. By F. P. Spalding. 
Third edition. London: Chapman and Hall, Limited, 
Henrietta-street, W.C. Price 8s. 6d. net.—Since the publica- 
tion of the second edition of this book the methods employed 
in the construction and maintenance of highways have 
changed so greatly, that in the preparation of this new 
edition the author has found it necessary practically to 
re-write the entire book, The object of the present volume 
is briefly to represent the best recent practice in highway 
work, and the book has necessarily increased in size as com- 
pared with its predecessor. There are now chapters on road 
economies and management, drainage of streets and roads, 
location of country roads, improvements and maintenance of 
country roads, broken stone roads, foundation for pavements, 
brick pavements, bituminous pavements, wood block pave- 
ments, stone block pavements, and city streets. 

Steam Boilers. By C. H. Peabody and E. F. Miller. 
Second edition. London: Chapman and Hall, Limited, 
Henrietta-street, Covent-garden. Price 4 dols.—This is a 
good practical book on the subject of boilers generally, and 
the theoretical considerations of the various points which 
arise in the design of steam generators are not carried too 
far. If we have any fault to find with it, it is that many of 
the best-known English boilers and accessories are not dealt 
with at all; and this, so far as English engineers are con- 
cerned, depreciates its value somewhat. Nevertheless, there 
is a lot of really useful information to be gleaned from the 
419 pages, and the illustrations throughout are very good. 
This—the second edition—has hardly been altered with 
regard to the treatment of the subject, but new matter has 
been added, and there is now a short chapter on super- 
heaters which could, we think, advantageously be enlarged. 

Valve Setting. By Hubert E. Collins. London : The Hill 
Publishiog Company, Limited, 6, Bouverie-street, E C. Price 
8s. 6d. net.—This is a book primarily intended for operating 
and erecting engineers, and gives practical instructions for 
the setting of valves for various kinds of engines. The first 
three chapters are devoted to a study of the ordinary D-slide 
valve, and the use of the Zeuner slide valve diagram is gone 
into. The reader is then given a general idea of the Meyer 
valve movement, and also the Corliss. The book is divided 
into twenty chapters, and contains over two hundred pages. 
There are numerous illustrations showing the valve gear as 
fitted to American engines, and the instruction for setting 
these valves are concise and easily followed. The bulk of the 
information contained in the book originally appeared in the 
pages of our American contemporary Power. 

Steam-electric Power Plants. By Frank Koester. London: 
Archibald Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C. Price 21s. net.—A useful descriptive 
volume which deals with modern power-plant practice with- 
out touching upon the design of the machinery employed. 
It discusses and illustrates the best form, position, and lay- 
out of buildings, the arrangements for the storage and 
handling of coal, the boilers and their accessories, the 
arrangement of steam piping, and so on, and concludes with 
descriptions of a large number of typical plants. It is 











and ports. The few experiments which have 


bility of different kinds of fine dust were then made, and it 
was shown how an explosion could travel in dust-laden air, 











essentially a book for the practical man rather than purely 
for the student, 
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TORPEDO BOAT DESTROYER SWIFT. 


MUCH interest has been evinced on the Clyde and else- 
where in the speed trials of the new torpedo boat destroyer 
Swift, built for the British Navy by Cammell Laird and Co., 
Limited, and illustrated on page 222. The trials have been pro- 
ceeding at intervals on the measured mile at Skelmorlie 
during many weeks past. This notable vessel, designed, as 
is generally understood, to be the fastest ship afloat, burns 
oil fuel, and has four propellers on four shafts, driven by 
turbines, which have each a supplementary turbine for 
reversing. Her designed average steaming speed at full 
power is 36 knots, and while great reticence is observed as to 
the results obtained on her several periods of steaming, with 
modifications effected on her propellers and condensing 
arrangements, it appears certain that she has at least reached 
her guaranteed speed of 36 knots, and this as the average of 
several double runs over the measured distance. In the 
intervals between her several periods of trial the vessel has 
heen in the Garvel Graving Dock, Greenock, for alterations 
to her propellers and hull cleaning, and on the 16th inst., 
after one of these dockings, she attained, it is understood, a 
speed of 36.2 knots on one of her runs. ‘This result is the 
highest speed ever attained by any vessel on the Clyde 
measured mile. Meantime, the distinction of being the 
fastest vessel afloat still rests with the destroyer Tartar, built 
by Messrs. Thornycroft and Co. as one of the 33-knot class, 
which on her trials steamed at the rate of over 37 knots, and 
has subsequently, in the hands of Admiralty officials, 
attained a speed of 38.3 knots, and been credited, indeed, 
with a speed of 40 knots during a run in the North Sea, 


ADJUSTABLE REAMEBS. 





AN adjustable reamer, which possesses many excellent 
features, has just been introduced by Vickers, Sons, and 
Maxim, Limited, of Caxton House, Westminster. Hitherto 
this class of work has had little attention paid to it in 














Fig. i—VICKERS’ ADJUSTABLE REAMER 


this country, the demand for such accessories being supplied 
by other countries. This new tool, which will be known as 
‘Vickers’ Adjustable Reamer,’’ is extremely simple in con- 
struction, and cannot be tampered with when once set. The 
latter is a good feature, for when adjustable reamers can 
readily be adjusted from the outside of the tool, they lend 
themselves to accidental alterations being made. 

The accompanying engravings clearly show the reamer, 
Fig. 1 being a view of the shell with the blades in position. 

















Fig. 2-END VIEWS OF THE REAMER 


Fig. 2 is a view of the ends of the reamer, and Fig. 3 illustrates 
the various parts ready for assembling. There are very few 
parts, with the exception of the blades; the shell, cam bolt 
and lock nut comprise the equipment. The shell is made of 
one piece, in the form shown on the right of Fig. 3. This is 
bored and slotted to receive the blades and the cam bolt. 
The latter, shown on the left of Fig. 3, provides the means 


ing, these corresponding to the number of blades. The cams | 
are somewhat of the form of the teeth of a ratchet wheel. 
The cutting edge of each blade is ground exactly parallel to | 
its lower edges, and the latter rest on the two parts of the 
cams. The projection on the blade fits into the recess in the 
cam bolt in such a manner that it acts as a guide, and holds 
the blade rigidly against the hardened cam surfaces. When 
the cam bolt is revolved the blades are forced up the cams, 
and the effective diameter of the reamer is altered. On the 


The following firms are competing in the trials :—Marsh all, 
Sons and Co., Limited, of Gainsborough, are submitting a 
four-cylinder, 60 brake horse-power, internal combustion 
engine - driven tractor; D. Stewart and Co., Limited, 
London-road Ironworks, Glasgow, a 40 brake horse-power 
compound steam tractor; John I. Thornycroft and Co., 
Limited, of Basingstoke, a 40 brake horse-power internal 
combustion engine-driven tractor; the Lowca Engineering 
Company, Limited, of Whitehaven, a 35 brake horse- 

















Fig. 3—DIFFERENT PARTS OF THE 


front of the cam bolt is marked a zero line, and on the shell 
there are divisions corresponding to thousandths of an inch. 
The adjustment is made by inserting a special key in the slot 
shown in Fig. 2 and turning the cam nut round, At the 
other end of the cam bolt there is a nut which, when 
tightened with a special box spanner, completely locks the 
cam bolt, and no further alterations can be made till this 
nut is again slackened. The arbor is then fixed to the shell 
in the usual way. It will thus be seen thatzall the adjusting 


REAMER READY FOR ASSEMBLING 


power compound steam tractor; Allen and Simmonds, of 
Thames Side Engineering Works, Reading, a steam tractor 
driven by a compound engine; Broom and Wade, Limited, of 
High Wycombe, a 25 brake horse-power internal combustion 
engine-driven tractor. All the internal combustion engines 
will use heavy oil. Two of the three steam-driven tractors 
are fitted with boilers fired with coal, whilst the Lowca 
Engineering Company has fitted a flash generator, and will 
use Rock Light petroleum oil. The dimensions of the 

















Fig. 4-TWO TYPES OF THE 


parts are housed within the shell, and are consequently pro- 
tected from dirt or injury. The blades have good long 
cutting edges and are ground with sufficient clearance for the 
best work. 

The reamers are made in sizes varying from jin. to 6in. 
diameter, the different sizes rising in ;4;ths, and we were told 
that reamers up to 12in. diameter can be supplied. The 
length of the cutting edges varies with the different size of 
reamers, and there are 88 blades which vary only in the depth. 
In length the blades vary between 1.9in. for the small sized 
reamers up to 4.79in. for the 6in. size. The depth ranges 
from }jin. to ljin. Im the larger sizes the blades can be 
ground away till they are useless for the size for which they 
were originally made, and can then be adapted for smaller 
sizes. 

The complete reamer and arbor are shown in Fig. 4, and 
there the top view illustrates another form of reamer which 
the firm is now making. This is a micrometer adjustable 
reamer specially designed for small work and accurate 
adjustments. The head and the stem are in one piece, the 
former having inclined radial slots to receive the blades. 
The stem is threaded to engage the adjusting sleeve. There 
is a graduated scale on the stem, each division representing 
one quarter thousandth of an inch in the adjustment of the 
cutters. The reading is taken on a micrometer by means of 
a zero mark on the adjusting sleeve. The blades are so 
arranged that when seated in the inclined slots they can be 
locked in any position desired. 

We are given to understand that Vickers, Sons and 

Maxim, Limited, are also paying attention to the manufac- 
ture of solid reamers for those who prefer them to the 
adjustable type. These are to be made in the usual standard 
sizes. 
It will be gathered from the foregoing description that these 
new reamers possess features of considerable value in this 
form of cutter, and that their design is in accordance with the 
best modern practice. The*fact that Vickers, Sons, and 
Maxim are manufacturing them will ensure that they will be 
turned out equally as well, if not better, than those we now 
obtain from abroad. 








COMPETITION FOR LIGHT TRACTORS. 


AN important competition for light tractors for military pur- 
poses is to commence on Monday. It has been organised by 
the War-office, and substantial prizes are being offered by the 
Government for the most satisfactory vehicles. The trials 
will extend over eight days, during which time the tractors 
will traverse different routes, the day’s run varying from 173 
miles to 374 miles. The nature of the roads will be different 
on each day’s run, and some stiff hills have to be negotiated. 
There will also be a speed test along the straight Government 
road over Harford Flats. The district in which the com- 





for causing the blades to expand. Round the circumference 
there are arranged two sets of cams, as shown in the engray- 


country trials will take place in Long Valley. 


petition will be held is round about Farnham, and the cross- | 


NEW ADJUSTABLE REAMER 


vehicles vary considerably, and a table giving all the leading 
particulars will be given in our next issue. 








PLATE-LIFTING CLAMP. 


AN ingenious contrivance named by its makers—the Mork 
Patent Pulley Block Company, of 42 and 44, Moor-lane, 
E.C.—the ‘‘ Cop’? plate-lifting clamp, has recently been put 
upon the market. It consists, as will be seen from the 
engraving, of a body, carried by a link for attaching toa 
crane or pulley block, with a tapering jaw in which a roller 
can move freely up and down, though it cannot escape 
because its diameter is too large to permit it to pass through 
the mouth of the jaw. Attached to the roller are a couple of 











PLATE LIFTING CLAMP 


side links, by means of which it can be moved about by hand 
in the jaw. When the appliance is slipped over the edge of 
a plate preparatory to lifting it, the roller is arranged so as to 
come between the plate and one side of the jaw, the shape 
of the jaw opening being such that on the clamp being lifted 
it takes the plate along with it as the latter is securely 
gripped between the roller and the other side of the jaw. To 
release the plate it is only necessary to withdraw the roller. 
The appliance is, we understand, made in six sizes, with 
various lifting capacities from 4 to 6 tons, and to deal with 
plates from fin. to 1gin. thick. 
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NAVAL EVENTS OF THE WEEK. 


ON Monday last the first-class battleship Vanguard was 
launched from the yard at Barrow of Vickers, Sons, and 
Maxim, the naming ceremony being performed by Mrs. 





Reginald McKenna, wife of the First Lord of the Admiralty. | 


The Vanguard may be called an improved Dreadnought, 
and her sister vessels are the St. Vincent, the Collingweod 
and the Foudroyant. She is 500ft. long, with a draught of 
Q7ft. and a beam of 84ft. Her displacement will be about 
19,250 tons. 


a speed of 21 knots. Her weight as she went down the ways 


approached 10,500 tons, which is said to be the heaviest | 


weight ever launched for this or any other navy. 


The Vanguard is an excellent example of the speed with | 


which battleships can now be built in this country. She 


was only laid down on April 2nd last, and before her launch | 


on the 22nd inst. the whole of her broadside armour was in 


position, and she was in many other respects in a particularly | 


forward state. We understand that it is hoped that her trials 
will be begun. before the end of this year, and that she will be 


in a condition to be handed over to the Admiralty before the | 


end of March next year. Her armament is to consist of ten 
12in. guns, a number, not at present specified, of 4in. guns, and 
torpedo tubes. Her armour amidships is, it is understood, 
llin. thick. She is to be fitted with four sets of turbine 
engines and four propellers. Views of the Vanguard are given 
below and on page 218. 


On Saturday last the battleship Superb, which has been 


built by Sir W. G. Armstrong, Whitworth and Co. at Elswick, 
was taken down the the Tyne to Bill Quay to undergo the 
final stages of her equipment. We gather that the operation 
of taking her down the river was carried out successfully, but 
that the limit of height of vessels which can be taken under 
the high level bridge at Newcastle has been reached in her, 
though, of course, her masts were not in position. This, and 
the fact that the opening of the swing bridge at the same 


place is only just sufficient to permit of the passage of present- | 


She is to be fitted with turbine engines of | 
24,500 horse-power, which, it is estimated, will give her | 


| have indications that science was not wholly divorced from ship 

designing and shipbuilding, for in that year Phineas Pett, a 
| master shipwright, and also a Master of Arts of Emmanuel 
| College, Cambridge, designed the Prince Royal, which proved a 
| great advance on types hitherto built ; whilst in 1637 his more 
| famous Sovereign of the Seas was launched. It is interesting to 
remember that most of the oak used for the last-named vessel was 
| grown in this district at Chopwell. Sir Anthony Deane, too, was 
| another noted designer of the seventeenth century, and the diarist 
Evelyn records, under date 1681-2, that ‘‘ Mr. Pepys, late Secre- 
tary to the Admiralty, showed me a large folio containing the 
| whole mechanic part and art of building royal sbips and men of 
warr made by Sir Anthony Deane, being so accurate a piece from 
the very Keele to ye lead block, rigging, gunns, victualling, man- 
ning, and even to every individual pin and naile in a method so 
astounding and curious with the draught both geometrical and in 
perspective, and several sections, that I do not think the world 
| can show the like. I esteem this booke as an extraordinary 
jewell.” Pepys, too, states that Sir Anthony ‘‘is the first that 
has come to any certainty beforehand of foretelling the draught 
of water of a ship before she be launched.” That is to say, he 
could make an estimate of launching weight for a new ship, and of 
the volume of displacement to a given waterline, this being the 
first recorded instance of the direct application of science to naval 
architecture. Some drawings by Vandevelde in the possession of 
Armstrong College—kindly presented by the Earl of Carlisle —well 
illustrate the care lavished upon the vessels of this period to make 
them externally things of artistic beauty. The fame, indeed, 
of British shipbuilding towards the end of the seventeenth 
century was such that Peter the Great, on his first continental 
visit, was attracted to Deptford Dockyard, and for a few months 
in 1798 he worked there as a shipwright. 

In the eighteenth century, however, the conditicn of. affairs 
was much less satisfactory, and whilst our neighbours across 
| the English Channel were calling to the aid of their shipbuilders 
some of the best-known mathematicians and scientists, there pre- 
vailed in this country almost complete apathy with reference to 
this important matter. It is not, ~ seca surprising that when, 
early in the nineteenth century, the Commissioners appointed 
‘for revising the Civil affairs of the Navy” came to issue 
their report, that portion of it—issued in 1808—which dealt with 
naval architecture revealed the very age re position of 
this country in this respect, as sudiciently indicated by the follow- 
ing extracts:—‘‘ We find that apprentices are admitted at the 

















THE BOW OF H.M.S. VANGUARD 


day warships, are attracting a good deal of attention, and we 
understand that steps to alter the state of affairs are under 
consideration. 

Another naval event of importance was the formal laying 
of the keel plate of the cruiser Indefatigable, which was 
carried out on Tuesday last by Mrs. Cross, the wife of the 
Admiral Superintendent of the dockyard. This vessel is to 
be 570ft. in length and 80ft. in beam, and to have a displace- 
ment of 18,000 tons. Her propelling machinery is to be of 
45,000 horse-power, which will give her an estimated speed of 
25 knots. The Indefatigable belongs to the Invincible class, 
and will be the heaviest armoured cruiser afloat. 








THE SCIENTIFIC EDUCATION OF NAVAL 
ARCHITECTS. * 
By Prof. J. J. WELCH, M.Se., Member of Council. 


In view of the important papers on the general subject of engi- 
neering training and education which have been read in recent 
years before this Institution, it is with some diffidence I venture 
to ask your attention to another paper of similar type, particularly 
as, since I promised our President a paper with this title, Sir 
W. H. White, in his capacity as Chairman of Council of the Royal 
Society of Arts, took the same subject for his address, However, 
it will be treated from a somewhat different point of view, and 
will, I trust, be found a not uninteresting story of progress. 

My purpose in this paper is to review what has been done in the 
past to ensure the thorough training of the British naval architect 
in the highest branches of his profession ; and as the Government 
were the pioneers in this matter, it is to the Admiralty systems 
that my remarks will be chiefly devoted. Whilst, however, the 
paper deals mainly with the history of the subject, I am not with- 


out hope that past experience will be found to suggest a wider | 


adoption of proved successful methods to meet present-day require- 
ments. 


There is a certain fitness in making a review at the present | 


time, since it is practically one hundred years ago that the 
subject indicated was taken up in real earnest in this country, 
and we are able, therefore, to gauge the progress made during 
the intervening century. 

At the outset, it may be remarked that so long ago as 1610 we 





_* North-East Coast Institution of Engineers and Shipbuilders, February 
19th, 1909, 








| superior excellence. 


age of fourteen ; that at their admission many of them cannot 
read or write; few have much education; they are examined 
previously to their being entered, but their examination seems 
principally confined to their being of the age mentioned, to 
their being 4ft. 10in. high, and found by the surgeon in good 
health. As apprentices they serve seven years; no care is taken 
to teach them anything during that time but their business 
as shipwrights. Some of them are, it is true, employed in the 
cabins and mould lofts, and of these a part is said to be chosen 
on account of merit, and a part from the favour or partiality 
of the officers. At the end of the apprenticeship they generally 
serve two or three years working as shipwrights, after which time 
those reckoned fit for it are commonly employed as overseers of 
ships building in the merchants’ yards; they are then appointed 
quartermen, having the superintendence of fifteen shipwrights and 
four or five apprentices, from which situation they are raised in 
succession to those of foreman, assistant to the master shipwright, 
and to that of master shipwright, from which employment the 
Surveyors of the Navy are chosen. In the whole course we have 
described, no opportunity will be found of acquiring even the 
common education given to men of their rank in life, and they rise 
to the complete direction of the construction of ships, on which 
the safety of the Empire depends, without any care or provision 
having been taken, on the part of the public, that they should have 
any instruction in mathematics, mechanics, or in the science or 
theory of marine architecture.” Further on they say: ‘We 
believe the representation we have given of the education of ship- 
wrights, as matters are at present carried on, to be correct ; it can 
scarcely be necessary to add that, unless this part of the present 
system shall be altered, even good working shipwrights will hardly 
be found in our dockyards ; and+it would be in vain to expect 
order or regularity in the conduct of the business, accuracy in 
the accounts, or professional skill in those who must, at no 
great distance of time, come, of course, to be entrusted 
| with the management of everything respecting the con- 
struction of the ships by which this country is to be 
defended.” They also say: ‘‘Whenever our builders have 
been so far misled by their little attainments in the science of 
| naval architecture t> depart from the model before them in any 
material degree, and attempt improvements, the true principles 
| on which ships ought to be constructed, being imperfectly known 
| to them, have been mistaken or counteracted, and the alterations, 
according to the information given us, have in many cases done 
harm. ... The alterations being founded on no certain prin- 
ciples, no similarity in the forms of ships could be expected, and 
they have the appearance of being constructed on the chance 
that, in the multitude of trials made, someone might be found of 
While, therefore, our rivals in naval power 





were employing men of the greatest talent and most extensive 
acquirements to call in the aid of science for improving the con. 
struction of ships, we have contented ourselves with groping in the 
dark in quest of such discoveries as chance might throw in our 
way. But where we have built exactly after the form of the best 
of the French ships that we have taken, thus adding our dexterity 
in building to their knowledge of theory, the ships, it is generally 
allowed, have been the best in the Navy.” It is well known, too, 
that our captures from the French immediately took their place in 
our Navy as the best in their respective classes, whilst those cap. 
tured from us by the French were, if utilised at all, relegated to 
an inferior class in their navy. 

To remedy this state of affairs the Commissioners recommended 
the entry at Portsmouth dockyard of a superior class of appren- 
tices, who should have the privilege of study at the Naval 
Academy—established in 1729 for young naval officers ; its name 
was subsequently altered to Royal Naval College and the present 
Royal Naval College at Greenwich is its direct descendant——as 
well as the advantage of instruction in the practical part of 
their profession. The principal recommendations of the Com- 
missioners are set out in the appendix (I.),* and it will be agreed, 
I think, that they laid broad and deep the foundations for an 
excellent scientific education. These recommendations were 
—— almost in their entirety ; the Rev. Professor Inman, a 
graduate of Cambridge University, was placed in charge of the 
new department, and the first examination for entry was con- 
ducted in 1810, and as a result twelve students of naval archi- 
tecture commenced their course at Portsmouth in January, 1s11, 
From the beginning, however, one of the recommendations was 
not acted upon, viz, that relating to the subdivision of the work 
in each day, but, instead, the first three days in each week 
throughout the apprenticeship were devoted to mathematics, 
drawing, and French — except that when efficiency was gained in 
French its place in the time table was taken by ship drawing — 
whilst the fast three were utilised for instruction in actual ship 
building. It was soon found, too, that the officers of the dock- 
yard could not give the necessary attention to these students, 
and a special officer, Mr. Fincham, was appointed as instructor 
in actual shipbuilding, drawing, laying-off, &c. Nor was any 
attempt made to carry out the recommendation of the Commis. 
sioners that these superior apprentices should be excused the 
heaviest kind of labour, as, to quote Dr. Inman, “It was 
thought best to make them perform every part of a shipwright’s 
duty well with their own hands” A further recommendation was 
not carried out in practice, as students were not sent to sea during 
their apprenticeship, but a few of these obtained sea experience 
after they had filled positions in the royal dockyards for some 
time. 

As to their general studies Dr. Inman reported that when the 
students had gone through a proper preparatory course of algebra, 
geometry, trigonometry, mechanics, hydrostatics, and the differ- 
ential and integral calculus, they then began a strictly professional 
course of reading in the theory of naval architecture, taking as 
text-books Chapman’s Swedish work, the English treatise on the 
stability of ships by Atwood, and, subsequently, treatises on build 
ing, mast-making, &c., by Fincham. 

After excellent work, this first school of naval architecture was 
abolished in 1852 by Sir James Graham, the then First Lord of the 
Admiralty, from motives of economy. About forty students had 
graduated, and the total cost to the country had been £50,000, of 
which nearly one-half was for buildings and furniture. Amongst 
the graduates of this school may be mentioned Mr, G. Moorson, of 
tonnage fame ; Isaac Watts, who finally became Chief Constructor 
of the Navy ; Messrs. Read, Chatfield, and Creuze, of whom the 
last-named eventually became Chief Surveyor to Lloyd’s Register ; 
and Thomas Lloyd, who became Engineer-in-Chief to the Navy. 

No school of naval architecture existed for sixteen years, but in 
1848 the Central School of Mathematics and Naval Construction 
vas established at Portsmouth, with Dr. Woolley, a graduate of 
Cambridge University, as Principal. 

This second school obtained its supply of students from th: 
several dockyard schools ; these had been introduced in 1843, and 
all the apprentices were required to attend them for a portion of 
the time Senter the first three years. At the end of this time 
some of the apprentices were selected by examination for two 
years’ further instruction in more advanced subjects, and then the 
best of these at the end of this additional course were selected by 
examination and sent for further training to the Central School of 
Mathematics and Naval Construction. This school existed for 
tive years only, being abolished by Sir James Graham, who had 
again come into power and presumably had a poor opinion of the 
value of a scientific training. In that short time, however, good 
work was done, and several of the students of this school sub 
sequently became famous, amongst whom may be mentioned Sir 
E. J. Reed, Sir Nathaniel Barnaby, and Mr. F. K. Barnes, 

The several dockyard schools have had a continuous history 
from 1843 to the present time, and have done exceptionally good 
work, For an account of the subjects now taught see Mr. B. C 
Law’s paper on “‘ Technical Education,” in Vol. XX. of our‘ Trans- 
actions,” 

It may be mentioned here that the merit of the scientifically 
trained man did not meet with immediate recognition by their 
a officers in the dockyards, who had had a practical training 
only, and many years elapsed before the graduates had an 
opportunity of showing their quality in responsible positions. 
The highest position, indeed, to which these men had been en 
couraged to aspire—the Surveyorship of the Navy, corresponding 
to that of the present Director of Naval Construction—was held 
for many years by a naval officer who had had no scientific training 
as a naval architect. When, however, large departures from 
existing practice had to be made, and precedents were no longer 
available, it was felt to be imperative that the highly-trained men 
should occupy the responsible positions, and thus, during the 
changes from sail to steam power and the changes necessitated by 
the adoption of armour and substitution of iron for wood as a 
shipbuilding material, men like Isaac Watts, Thomas Lloyd, E. J. 
Reed and Nathaniel Barnaby came into their own, and brilliantly 
vindicated the system under which they had been trained. 

For several years following 1853 no school of naval architecture 
existed, and Scott Russell drew attention to this fact in a forceful 

aper read in 1863 before the then newly-formed Institution of 
Naval Architects. After pointing out that ‘‘ in England we have 
at the present moment professional science and education expelled 
from the Navy and” (referring to a collection of models) ‘‘ pro 
fessional precedents and principles locked up in a cellar of 
Somerset House,” he proceeded to contrast the condition of affairs 
in France, which possessed an excellent school of naval architec- 
ture in Paris. He pointed out that ‘‘so great is the demand for 
these trained naval architects and so highly are they valued that 
they can hardly be permitted to complete their third year of 
instruction, so great is the demand for their practical services in 
the dockyards ; and not merely in the dockyards but their best 
pupils are to be found managing the largest and most prosperous 
engineering and shipbuilding establishments of France.” Scott 
Russell further mentioned that in consequence of the absence of 
any English school he and Mr. Laird, of Birkenhead, had been 
reluctantly compelled to send their sons to France in order that 
they might receive adequate training in the science of naval 
architecture. He advocated the establishment, under the 
auspices of the Institution, of a school to which he hoped the 
Admiralty would send pupils, whilst private shipbuilders and 
marine engineers would, it was believed, send for training selected 
men from their own yards and works. 

This paper, backed up as it was by the Institution asa whole, 
led to immediate action, and in 1864 the Royal School of Naval 
Architecture and Marine Engineering was founded at South 
Kensington under the joint responsibility of the Admiralty and 
Education departments, and was accessible to private students. 


“Not reprinted. SS 
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It will be noticed that the idew underlying the working of the 
first school was to provide from the beginning apprentices drawn 
from a superior class to that from which the ordinary apprentice 
was taken, and to train them for the higher professional offices, 
leaving the subordinate offices to be filled by men from the 
ordinary apprentice class. On the other hand, the second school 
gave all equal chance to all its apprentices to reach the highest 
jositions, and this method was followed in the third school, so far 
as Admiralty students were concerned, The best of the dockyard 
apprentices who had during four—or sometimes five—years been 
employed in actual shipbuilding, and had also been instructed at 
the dockyard schools on stated afternoons and evenings of each 
week in mathematics, chemistry, physics, &c., were selected by 
examination and sent to South Kensington. The course there 
continued over four sessions of seven months each, and comprised 
instruction in higher mathematics, practical chemistry, physics, 
applied mechanics, metallurgy, as well as special instruction in 
ship calculation and design. The remaining five months in each 
year were spent by these students in the dockyards, noting details 
and methods of work in diaries which were afterwards transmitted 
to the Admiralty for examination. 

The third school of naval architecture remained at South 
Kensington for nine years, and those trained during that time 
include the late Dr. F. E'gar, Sir W. H. White, Sir P. Watts, Mr. 
J. R. Perrett, of Messrs, Armstrong, Whitworth and Co., and 
Mr. S. J. P. Thearle, whose promotion to the Chief Shipwright 
Surveyorship of Lloyd’s Register in succession to Mr. Cornish has 
been recently announced. In 1873 the Admiralty transferred 
their own students to the Royal Naval College, then established at 
Greenwich, and this continnes to be the final training college for 
Admiralty naval architects and marine engineers. The South 
Kensington school bad not been taken adequate advantage of by 
private students, and was therefore closed when the Government 
removed their own students to Greenwich. The course at the 
last-named place consists of three sessions of nine months each ; 
two vacations of three months each being spent at the dockyards, 
noting particulars as already mentioned. The teaching at 
Greenwich followed, in the main, on the lines inaugurated at 
South Kensington and gave excellent results; nearly all the 
members of the Royal Corps of Naval Constructors are past 
students of the Royal Naval College, whilst others who left the 
Admiralty service are occupying good positions outside, 

In recent years a change was made in the method of selecting 
Admiralty naval architecture students for the Reyal Naval Col- 
lege, two sources of supply being then depended upon, one of 
these being the Royal Naval Engineering College at Keyham. 
Certain of the engineering cadets who at the end of their second 
year showed special ability were allowed to transfer to naval con- 
struction cadets, and to receive during the remainder of their 
time at Keyham instruction in the practical part of their profes- 
sion in addition to their general scientific training. After five 
years these cadets, on passing a satisfactory examination, went to 
the Royal Naval College as probationary assistant constructors. 
The dockyard apprentices still constituted, however, a possible 
further source of supply, and those who at the end of their fourth 
year were adjudged to have done sufficiently well were given cadét- 
ships in naval construction and proceeded to Keyham for a year’s 
further instruction ; at the end of which time they also went to 
Greenwich as probationary assistant constructors if they passed 
the prescribed examination, A way was thus kept open by which 
apprentices of exceptional ability might reach the highest profes- 
sional posts in the Admiralty service. In consequence of the new 
system of training for naval officers, Keyham is no longer avail- 
able as a source of supply, and thus at the present time the 
required Admiralty students of Naval Construction are drawn 
entirely from the dockyard apprentices. 

Reviewing therefore the Government policy for the last hundred 
years, it is seen that, with the exceptiou of the lapses named, they 
have given their naval architects the highest available profes 
sional training ; and the present position of British warship build- 
ing and design is surely eloquent testimony to the wisdom of the 
course pursued, 

Turning now to schools of naval architecture unconnected with 
the Admiralty service, a Chair of Naval Architecture was founded 
at Glasgow University in 1883, the late Dr. Elgar being appointed 
first Professor. He was succeeded by Mr. Philip Jenkins, and 
after the death of the last named, Professor Biles was appointed 
to the vacant post; all these gentlemen were graduates of the 
South Kensington or Greenwich schools, and the good work done 
by them at Glasgow is well known. 

In 1906 a similar Chair was founded in our own city at Arm- 
strong College, in connection with Durham University; and 
perhaps | may be permitted to give a slight sketch of the course 
of study pursued at this centre by naval] architects proceeding to 
the B.Sc. degree. All such students must, asa preliminary, have 
passed the Durham Matriculation Examination, or one equivalent 
thereto with certain special requirements in mathematics ; and 
their subsequent course at the college may be completed in three 
sessions, each consisting of three terms of about three months each. 
During the first year they receive a training common to all science 
students, and subsequently obtain special instruction in their own 
and related subjects. In the first year they take mathematics, 
also physics and chemistry—with laboratory work in each subject 
—and mechanical drawing. During the second year attention is 
devoted to higher mathematics, to lectures on naval architecture, 
and to ship drawing and calculation; to lectures on applied 
mechanics and engineering laboratory work, and to mechanical 
drawing. The third year curriculum includes more advanced 

instruction in naval architecture, and further work in the drawing- 
office connected with ship drawing, calculation, and design ; 
additional mathematics ; further physics lectures and physical 
laboratory work ; and lectures on engineering subjects with prac- 
tical work in the laboratory. The teaching under each of these 
heads is very thorough, and the scope, as regards naval architec- 
ture, is indicated in the Appendix (II.),* which closely approxi- 
mates in general outline to the course of instruction given by me 
as Instructor at the Royal Naval College, amplified as required to 
deal with later developments. 

A B.Sc. of not less than two years’ standing as such can make 
application to be examined for the M.Sc. degree, and a Master of 
Science of not less than seven years’ standing from admission to 
the B.Sc. degree is allowed to become a candidate for the degree 
of Doctor of Science ; this degree is given for special distinction 
in original work or learning. 

Many of our students have a considerable knowledge of the 
practical side of their profession before joining, and return to ship- 
yard work during the summer vacations, thus carrying out the 
“‘sandwich ” system of training which has been characteristic of 
Admiralty methods for many years. Others, mainly foreign 
students, join without previous experience in a shipyard, and 
commence their apprenticeship either during, or subsequent to, 
their period of college training. 

In addition to the complete scheme of study above outlined, 
provision is made at the College for Diploma courses extending 
over two or three years. These are intended for those students 
who feel that their mathematical and other attainments preclude 
their taking the more advanced work. 

The special scholarships associated with this department are the 
three given by Lloyd’s Register of Shipping and that provided by 
the Worshipful Company of Shipwrights. The former are entrance 
Scholarships, each of the value of £50 per year, and tenable for 
three years ; two of these have already been awarded, whilst the 
third falls to be competed for at the beginning of next session, 
and one will, of course, be available for competition each year. 
lhe Shipwrights’ Company mentioned gave last year a scholarship 
of £25 to be competed for by students of naval architecture taking 
the complete College course ; this year, I am glad to say, its value 
has been increased to £50, an amount which is in addition to the 


* Not repriated, 





£25 generously given from the same source for prizes to the most 
deserving students in the evening classes. 

From the foregoing it will be seen that there is in operation in 
this district a scheme of education for naval architects similar to 
that which has proved eminently successful in the case of Govern- 
ment students, and I hope this paper will be instrumental in 
drawing the attention of shipbuilders, parents and others interested 
to the facilities here provided. 

I note, from the public press that £12,500 has recently been 
presented to Liverpool University to assist in founding a Professor- 
ship of Naval Architecture; so it is possible that in the near 
future there may be three schools of naval architecture in this 
country outside the Government establishment. 

The number of students receiving the highest professional 
training in this country is small compared with the number 
receiving similar instruction abroad, a fact viewed with some con- 
cern by those anxious for the continued pre-eminence of this 
country as a shipbuilding centre. I had the opportunity a few 
months ago of seeing what was done at Charlottenburg ; and also 
had the pleasure of meeting Professor Lorenz of Danzig, who told 
me of the progress made in their naval architecture classes since 
their establishment in October, 1904. In these two German 
schools there were during the session 1907-8 no less than 280 
students taking naval architecture courses, viz., 200 at Charlotten- 
burg and 80 at Danzig. In the United States, too, there were at 
the same period a total of 92 students in the Massachusetts I nsti- 
wute of Technology, the University of Michigan, and Cornell 
University, the three establishments for which I have details ; 
whilst smaller classes of similar type were in existence at other 
centres, When we remember that the total number of students 
attending British schools, including the Government establishment, 
was less than that given for the United States and less than one- 
half the number in Charlottenburg, we are forced to conclude that 
in this country less importance is attached to a sound scientific 
education than in the other countries mentioned ; and this in spite 
of the fact that the call for such men should be greater here, where 
the amount of shipbuilding is from two to three times the total for 
the other two countries named. 

In these days of constant change, not to advance is to fall 
behind, and there is a distinct risk lest in this matter we allow 
others to gain upon us to the endangering of our present 
supremacy, From the point of view of the employer it seems 
most desirable to widen the area of education as much as possible 
so as to discover the very best brains to carry on the work in the 
more important positions ; whilst raising the standard of those 
occupying the less responsible posts will also result in muchgain to 
the employer, since work will be done more intelligently and with 
better appreciation of what is required. It cannot be gainsaid 
that the shipbuilding industry demands the best science ic is 
possible to get, and the necessary additional cost of the more 
highly trained man is money well expended. 

I have been constrained to ask myself whether an extension to 
mercantile practice, on a larger scale than hitherto attempted, of 
the Admiralty methods of assisting deserving apprentices would 
not be followed by like beneficial results. We have in this country 
evening classes connected with the Board of Education, in which 
most excellent work is being done, as | had exceptional oppor- 
tunities of judging when for some years I held the post of an 
examiner to that Department. These classes perform a somewhat 
similar function, as regards the training of apprentices, to that of 
the dockyard schools, and should serve to discover promising 
pupils. Mr. Spence, in the excellent paper read last year, said 
that the ‘‘ chief business of evening classes should not be the pro- 
duction of a light crop over alarge area, but rather the giving of 
assistance, enabling a few to raise themselves above the average 
and to pass on to further advancement.” My belief is that when 
exceptional students have been thus discovered, it wou'd be a 
wise policy on the part of their employers to afford them such 
financial and other facilities as would enable them to attend the 
day classes at the nearest technical college, following, if need be, 
the Admiralty practice of requiring such apprentices to serve the 
firm for a stated number of years after the completion of their 
apprenticeship. As an Ins itution, you have already done some- 
thing in this direction by providing a scholarship to be held by 
engineering and naval architecture students alternately, and I 
believe that the originators are hopeful that the number of 
scholarships will be gradual'y increased. This, if found possible, 
will be of distinct service to the district. 

In the main, however, we must, [ am convinced, look increas- 
ingly for the supply of principal officers for the great mercantile 
establishments to the men who, after a good public school train- 
ing, have received further education at one of the University 
Colleges, and I am glad to say that some shipbuilders in this 
district have notified me of their intention to avail themselves, as 
far as possible, of the services of those who have passed through 
the complete course at Armstrong College. In this connection, 
indeed, nothing further is wanted than the adoption by ship- 
builders in general of the excellent pupilage scheme formulated 
by the Education Committee of this Institution, and their 
encouragement of those who take the university training after 
their term of apprenticeship. By the alternative systems of train- 
ing recommended by the Committee, the theoretical and practical 
portions may be judiciously blended, and the young men thus 
equipped will be able to take fullest advantage of their oppor- 
tunities to the benefit of employer and employed. 

I have dealt with this large subject in a very inadequate and 
fragmentary manner, but this review will serve a useful purpose 
if it directs renewed attention to the important question of the 
adequate training of naval architects for mercantile purposes, 
for only by taking the utmost advantage of our opportuuities 
will it be possible, in these days of keen competition amongs: 
nations, for British shipbuilding to retain the proud position it 
has so long occupied. 








THE FLIGHT OF BIRDS." 
By F. W. LANCHESTER. 
(Concluded from page 199.) 

So far as the author is aware, it was Pettigrew who first 
pointed out the analogy between the action of a bird’s wing and 
that of the blade of a screw propeller, but he apparently made but 
little real use of the idea. It appears to the author that a very 
great deal of that which is essential.in the active mode of 
flight may be learned by the study and development of the screw 
propeller analogy. 

When one watches a moor hen swimming by means of its wings 
under water the wi are seen to behave as elastic flaps 
attached to rigid pillars by their anterior margins, so that as the 
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Fig. 20 











said pillars move up and down about their articulations as pivots, 
the elastic flaps act alternately as right and left-handed screw 
blades, and so propel the bird ina forward direction. Itis evident 
that the wings act equally on both up and down strokes, for the 
moor hen is of approximately the same specific gravity as water, 
so that the wings have no weight to sustain, and their action is 
thus strictly that of propeller blades. 





* Birmingham Natural History and Philosophical Society, January 19th, 





When the bird is employiog its wings for flight the conditions 
are different, for they then serve to sustain as well as to propel. 
Now, when a screw propeller is mounted on a shaft inclined to the 
direction of motion, as frequently is the case—Fig. 20 -it is easy 
to show that it also gives a sustaining as well as a propelling 
reaction, so that the analogy may still hold. ; ; 

Thus, in Fig. 21, we may suppose in the various diag ans 
(a), (4), (c), &c., two positions of the propeller blade are given, 








Fig. 21a 


corresponding to the beginning and end of a short interval of time. 
In the upper diagram the blade is supposed to be ascending, and 
in the lower figures descending. Then, the distance o p being the 
motion of translation during the said interval of time, it is evident 
thatin diagram 21 (/)) the whole of the propulsion will be done by the 
descending blade, which will experience an upward reaction, 
whilst the upward-moving blade will be idle. In diagram 21 (a), both 





Fig. 2ib 


ascending and descending blades experience an upward reaction. 
In diagram 21 (c), both blades are assisting in the propulsion, but most 
work is done by the descending blade, and although the reaction 
on the ascending blade is downwards, it is less than the upward 
reaction on the descending blade. These three diagrams represent 
three points, chosen at different distances radially along the blade 
of a propeller. 

If the incline of the shaft be correctly adjusted for the purpose 





Fig. 2ic 


of our analogy, some point along the blade of the propeller will, as 
in diagram (0), do the whole of its work on the down stroke. At 
points nearer the blade extremities there will be a propulsive com- 
nent on both up and down strokes ; at points further from tke 
lade extremities there will be a continuous but fluctuating sus- 
taining reaction. In all probability the bird’s wing is far from 
being an exact helical form, as assumed in the propeller analogy, 
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Nevertheless, the main facts, without doubt, apply— i.e, the wings | of the terminal part of the wing the resistance is, as it were, saved | mode. It must also be remembered that the power varies ag lL 
behave as blades of a screw propeller, mounted on an inclined | to the last, and so is used to arrest the wing motion as above | law applies very closely to animal life as well as to machines, ang 
described. that a direct consequence of this law is that the rate at which an 


axis, 

When one of the smaller birds rises from the ground, and until 
it has reached its normal velocity of flight, the axis of the 
equivalent screw must be regarded as inclined at a greater angle 
than is ordinarily the case, in fact for the first instant the axis is 
approximately vertical—Fig. 22. In the case of a pigeon it is often 
noticed that the wings each swing through a full 180 deg. so that 
they may sometimes be heard to smite each other with consider- 
able noise. Under these conditions we may closely imitate the 
motion by means of two single-bladed propellers of opposite hand 
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Fig. 22 


and rotation—Fig. 23; the blades changing places at the points 
where the direction of motion and pitch change in the real bird. 

We may similarly represent the wings of a bird in full flight by 
two propellers of say three blades—Fig. 24—in which the blades are 
supposed to vanish and come into existence again as they pass into 
and out of the shaded areas. : 

In reality wing motion is far more complex than might be 
gathered from these diagrams, and it is difficult even with the 
beautiful chronographic records of Prof. Marey to make out the 
complete details. The main observable departure from the simple 
serew-like motion appears to be that the wing is partially folded 
or flexed on each upstroke. This action is in all probability one of 





Fig. 23 


purely dynamic import ; the upward motion of the wing being 
roughly as represented in Fig. 26, it is evident that the reversal 
of the wing motion when it reaches the top causes a certain stress 
on the pectoral muscle, and this is diminished owing to the fact 
that the inertia is taken up in giving a final flick to the terminal 
portion of the wing, which expends the energy so received in pro- 
pulsion, for we have seen that the terminal portion of the wing is 
propelling on both up and down strokes. On the up stroke of the 
wing the part close to the fulcrum is still acting to sustain the 





Fig. 24 


load, so that it is actually receiving energy from the aérodynamic 
reaction. This during the early part of the up stroke is advan- 
tageous, as it supplies the necessary upward acceleration, and so 
relieves the second pectoral muscle.* By the delay in the return 


The reality of the screw-propeller theory of wing motion receives 
very substantial support in the fact that the general run of the 
motion, relatively to the bird, Fig. 25, is in a direction that corre- 
sponds with the plane of rotation of the hypothetical propeller by 
which the action of the wing is represented. 

The question of the efficiency of wing propulsion is one that has 
never been adequately dealt with. There is an idea lurking in 
the mind of many workers that wing propulsion is far more 
efficient than the best result obtainable with the screw propeller ; 
it is a question whether this view can be substantiated. On the 
face of it wing action is not liable to the loss of kinetic energy 
imparted to the fluid by a screw propeller at right angles to the 
line of flight, since this motion can be imparted in a downward 








| Figs. 25 and 26 


direction, and so serves the purpose of sustentation. We will 
examine this question more closely. 

Let us suppose, Fig. 27, that the mass of the bird or aérodone be 
suspended from an aérofoil by means of a rope, and as the airo- 
foil descends in its gliding path, let us suppose that the bird climbs 
up the rope to maintain its level constant by mechanism of perfect 
efficiency ; we may take it also that the rope and airofoil are with- 
out weight. Then so long as the process can continue the expendi- 
ture of energy will be just that done by gravity in ordinary gliding 
descent ; the efficiency is, therefore, 100 per cent. In order to 
suppose the process continuous we will take it that when the rope 
is all absorbed we abandon the aérofoil and create a new one 
at aconvenient altitude with a new rope to climb ; it is evident that 
since neither aérofoil nor rope possess weight no energy will have 
been expended in the transformation, and the efficiency will be as 
before—100 per cent. Now, since we cannot really create a new 
aérofoil at intervals it is necessary that we should lift the old one 
up to its initia] position after each climb, and the system with a 
little modification of mechanical detail becomes a system of flying 
with an aérofoil worked with a parallel motion, instead of an angu- 
lar movement, as in the flight of birds. We will assume, in order 
to simulate bird flight as closely as possible, that the lifting and 
descent of the aérofoil occupy two equal periods, and that during 


its lift the aérofoil slides through the air edgewise with no resist- 
ance other than skin friction. Then this skin friction on the ai'ro- 
foil represents the energy lost. 

In Fig. 28 the weight is shown sustained during the up-stroke 
of one aérofoil by the simultaneous down-stroke of another, the 
supposition being that the mechanism is duplicated so as to give 
uniform sustentation. This arrangement would be analogous to 
that of a bird fitted with two pairs of wings after the manner of a 
dragon-fiy, the motion of the two pairs being presumed to be in 
opposite phase. The action is not materially affected if only 
one aérofoil be employed, but in this case the flight path—Fig. 28— 
will be an undulating curve instead of a straight line ; during the 
periods of sustentation the mass centre will be in the hollow of an 
undulation, with intervals of projectile flight, between the said 
periods asin the leaping or bounding variety of flight.* 

It is evident, therefore, that the necessity for returning the airo- 
foil to its initial position after each working stroke involves a loss 
of energy equivalent to doubling the coefficient of skin friction. 





Fig. 28 


If the aérofoil were in the first instance designed for least resist- 
ance, the author has shown that the skin-frictional resistance will 
be just half the total resistance ; hence unless we readjust the 
design to suit the new conditions the return stroke uses half as 
much energy as the working stroke, and the efficiency will be 
66.6 per cent. It is evident, however, that for best efficiency the 
wing area must bealtered to continue to comply with the conditions 
of least resistance, and the new design will be given by employ- 
ing a coefficient of skin friction double of its actual value. Theory 
shows that this will give a resistance 4 2 times greater than 
previously, approximately in the relation 10 : 7 ; thus the efficiency 
will be about 70 per cent. 

Now, in the case of wing motion the angular character of the 
movement renders the problem more complicated, but the author 
will venture the suggestion that whatever in actual wing motion 
does not partake of the action of a screw propeller is accounted for 
as above, and that which does partake of the screw propeller is 
subject to the loss of efficiency inherent to the screw propeller in 
its simplicity; hence the efficiency of wing propulsion will lie 
between the value above obtained and that proper to a well 
formed screw propeller. 

Now, it is a fact that serves our present purpose exceedingly 
well that, so far as we have knowledge, the best efficiency obtain- 
able with the screw propeller is approximately the same as 
obtained above for the reciprocating aérofoil; hence there is 
every reason to believe that wing propulsion has an efficiency of 
approximately 70 per cent., and thus possesses no advantage on 
the score of efficiency over a well designed screw. 

The possibility or otherwise from a physiological point of view of 
a bird being able to generate sufficient power for flight is a 
round on which estimates of power expenditure have sometimes 

en challenged. It must ke remembered that birds of over 
about 11]b. weight have, generally speaking, a very limited 
capacity for active flight ; they principally employ the soaring 


animal can increase its altitude is—other things being 
inversely proportional to the cube root of its weight. 

Let us take the homing pigeon and the horse for purposes of 
comparison ; although the two, considered as machines, arg of 
widely different type, both have been bred carefully as power Pro. 
ducers, and the comparison should yield results of the right order. 

Assume, as indicated in the present paper, a gliding angle = } 
in 6 and a flight velocity of 54ft. per sec.—that is to say, the rate 
of gliding descent will be 54/6 — 9ft. per sec., or, taking the 
efficiency of wing propulsion as estimated at 70 per ceunt., this 
corresponds to an increase of 13ft. per sec. altitude as representing 
the work done in flight. Taking the horse as weighing eyual to 
1300 pigeons, say (11%) pigeons, we have the rate at which a horse 
should be able to increase its altitude 13/11, or 1.18ft. 

There seems nothing improbable in the above result, for a horse 
of 12001lb. weight it is equivalent to slightly over 2} h.p., an out. 
put of wh‘ch such a horse should be pr for quite a consider. 
able time daily. It would thus appear that the limiting size of 
birds of active habit may be approximately predicted by modern 
flight theory from the known working capacity of a horse. 

Ther is a variety of active flight practised more particularly by 
some of the smaller species which the author has termed ‘“leaping” 
or “‘bounding” flight. In this mode the bird may be seen to pro. 
gress through the air by a series of bounds; close observation 
shows that the ‘‘ take-off” consists of a period of active flight, and 
the leap is a simple parabolic trajectory performed like a projectile 
with the wings closed. The author has discussed this mode of 
flight in his ‘‘ Aérodynamics ;"* it may be accounted for on the 
grounds that the bird when exceeding its normal velocity of flight 

that for which it is designed—endeavours to approximate to the 
conditions of least resistance by closing its wings intermittently to 
obviate skin friction. The faster the bird flies the shorter 
relatively becomes the active period ; this is as theory requires |t 
is worthy of note that apart from body resistance the energy 
expended for a given distance will be approximately the same, 
whether the bird is flying steadily at its normal velocity, or 
whether it be flying at an accelerated velocity by the leaping 
method. 

It is only the smaller birds that indulge in the leaping mode of 
flight ; it is a very common mode of progression amongst the 
wagtail group ; the largest exponent of the leaping mode observed 
by the author is the green woodpecker. The reason for this 
limitation is the question of size as affecting power development, 
with which we are already familiar. Thus let us suppose that a 
given bird be correctly proportioned for flight at, say, 40 miles per 
hour, and that its maximum sustained power output is just 
sufficient for flight at this velocity; then in the case of a 
geometrically similar bird, the law of corresponding speed will give 
the velocity for which it is correctly proportioned, and this velocity 
for a bird of half the linear size will be 40 divided by ,/2, or 
approximately 29 miles per hour, But such a bird will, at this 
speed, have an enormous surplus of power at command, for it 
chenda be capable of lifting itself at twice the rate of the larger 
bird, and thus of flying at a far greater velocity ; hence, although 
adapted by design for a velocity of only 29 miles per hour, it can, 
by adopting the leaping mode, attain a much higher speed ; in 
fact, on elementary theoretical grounds at least, it should be thus 
capable of a speed higher than that of the larger bird. The body 
resistance probably becomes formidable when the smaller bird ties 
as fast as the larger, and puts a limit on this conclusion. 

Another field in which the H.P. weight factor is of moment is in 
the capacity of a bird for stationary flight, and hand in hand with 
this the capacity to rise from the ground without a preliminary 
run ; again the advantage obviously rests with the smaller bird, a 
conclusion that is fully borne out by observation. 

There is one kind of flight that must be admitted to be a vexed 
question. According to observers having a reputation for accu- 
racy, the migrations of birds are carried out at almost incredible 
velocities, ranning sometimes into hundreds of miles per hour. It 
is quite possible that flights of this kind sometimes occur, but it 
would be absurd to suppose that the said velocity is that of flight ; 
it rather represents the velocity of some great airial current on 
which the bird is borne, and of which the flight velocity of the 
bird constitutes but a small and unimportant part. If this con- 
clusion is at fault, the phenomenon of migratory flight must be 
something quite apart from that of flight under normal conditions. 
The rarefaction of the air at high altitudes may account for soms 
increase in the flight velocity under the conditions of migration, 
but theory gives the increase on this score as inversely propor 
tional to the square root of the density, an amount which is quite 
inadequate as an explanation. 
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AMERICAN NOTES, 
(Fiom our own Correspondent.) 
New York, February 10th. 


THE demand for heavy machinery has been at a low ebb for 
many months because of the enforcement of questionable 
economies. During the week a number of inquiries have been 
received, one from the Delaware, Lackawanna and Western 
Railroad for 90 large machine shop tools, which will cost over 
100,000 dols. The master mechanics of several systems have had 
their estimates of requirements filed for months, but scarcely any 
action has been taken. It is certain that there will be sooner or 
later a heavy demand for machine tools, and the makers are quot- 
ing new business their very lowest terms. The Internationul 
Steam Pump Company has outlined extensive improvements which 
will involve an outlay of some 5,000,000 dols. The Westinghouse 
Company is receiving increased orders for boiler plant equipment. 
All the car building plants are booking big orders for steel cars, 
and this demand is stimulating the steel plate business, The rail 
mills are badly in need of orders. 

The recent scaling down of prices has not had the anticipated 
effect in increasing the demand for copper. Electrolytic is 
13—13}. Exports are light. Lower prices are probable. The 
tin market advanced 15 points yesterday. Total arrivals since 
February Ist, 880tons. No increase in amount afloat for domestic 
ports. The output of coke is in excess of market demand and 
prices are weak. Deliveries for the last half of the year are being 
sought at 2.25 dols., 2.50 dols. for foundry, and 1.60 for furnace 
coke. Exports of lead to Liverpool and Antwerp yesterday were 
360 tons. Price 4.10. Exports of spelter last month from 
Newport News, 250 tons, and 101 tons of zine dross, 








GREENOCK SHIPBUILDING.— With the launch on the 20th inst. of 
the P. and O. liner Mantua, of 11,500 tons, from the yard of Messrs. 
Caird and Co., Greenock, the stocks of this usually busy firm are 
left empty. Availing themselves of this circumstance, the firm, it 
is believed, is about practically to close its yard for two months 
or so, and to carry out alterations and improvements in certain 
sections of its establishment the better to equip it for dealing 
with the very largest class of modern liners. The Mantua and her 
sister ship Malwa, completed for the P. and 0. fleet recently, are 
the largest steamers yet constructed in Greenock, the dimensions 
being 560ft. by 61ft. by 38ft. 3in. to spar deck. Each of them, 
like the third vessel of the class—the Morea—built last year by 
Messrs. Barclay, Curle and Co., Whiteinch, has fine accommoda- 
tion for 600 first and second-class passengers, 
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* This is the muscle by which the wing is elevated. 


* “ Aérial Flight,” Vol. 1., Aérodynamics ; Appendix IV. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Steady. 

THERE is a steady tone in the pig iron trade this week, 
and indications are not wanting of a more favourable state of 
affairs setting in in the near future. South Staffordshire forge 
iron is quoted at 46s ; part-mine, 48s. to 49s. 6d.; best all-mine, 
0s. to 8ls.; and cold-blast, 110s. per ton. North Staffordshire 
forge iron is 49s. to 50s. Northamptonshire firms, which have their 

full of work, are quoting up to 48s, for forge iron, but these 


books u fc 
a the exception. Derbyshire forge iron remains at 48s. 6d. to 
19s. 6d., delivered here. One firm is quoting as high as 50s. 6d. 


to dls, 6d., but the quotation is regarded as prohibitive. Several 
of the blast furnaces in the Midlands are ked forward ina 
satisfactory manner, in some cases to the end of April, and one 
firm in Derbyshire is blowing in an additional furnace, Lincoln- 
shire foundry iron is nominally 54s, 6d. to 55s. 6d. per ton, or 
Js, to 1s. 6d. more than Derbyshire ; but in actual transactions 
business is going through at about the same price as Derbyshire, 
since sellers cannot obtain more. Lincolnshire No. 4 grey forge 
iron is quoted at 54s. 1d. delivered to Midland stations, or 
his, 7d. to 54s, 10d., delivered to consumers’ works. Foundry 
pig iron prospects are somewhat unsettled by the Midland wages 
dispute in the ergineering trade. 
Manufactured Iron. 

in the manufactured iron trade there appears to be some 
easing off in the quotations for common bars. The marked bar 
firms have not much to complain of, and have no difficulty in 
securing £8 per ton ; but common bars show an increasing range 
between top and bottom prices. Better qualities show less fluctua- 
tion. A few makers ask £6, but it is possible to buy some quali- 
ties at £5 17s. 6d., and even a little less, Earl Dudley’s L.W.R.O. 
brand of bars continues £8 12s, 6d. A slight improvement is 
observable in the galvanised iron trade. Prices of galvanised 
corrugated sheets continue at £12 1Cs. f.o.b. Liverpool for 24 wire 
gauge in bundles. Foreign competition is keen, particularly in 
the thinner gauges, such as 27 and 28, in the Eastern markets. 
Black sheet iron makers are sharing in the improvement in galvan- 
ised iron, and some of the mills are asking an advance of 2s, 6d. 
per ton, doubles being £7 7s. 6d. to £7 10s. per ton, while lattens 
are £7 17s, 6d. to £8 per ton. Hoop iron is quoted £2 7s. 6d. per 
ton, With referenc? to gas strip, the Association figures do not 
seem to be very closely adhered to, although they remain nomi- 
nally £6 up to £6 5s. and £6 7s, 6d., according to quantity. Under- 
selling is, however, going on. 


Increased Steel Production. 

The make of semi-finished steel, which has recently, as 
already stated, been considerably enlarged in the Midlands, will, it 
is hoped, have a gradually increasing effect in keeping down the 
importations from Germany, and also from South Wales. The fact 
that Midland users of the new supplies will have no freightage or 
railway charges to pay should act as a considerable inducement to 
give preference to the locally made material. 


Engineering Steel. 

There is an improved demand this week for some descrip- 
tions of engineering steel, including plates and angles for wagon- 
building purposes, some of the railway carriage and wagon 
companies having recently booked good orders. The unsettled 
state of the engineering industry as regards wages tells, however, 
against the free giving out of Midland orders of a general charac- 
ter. Mild engineering bars are quoted £6 7s, 6d. to £6 17s. 6d., 
and other quotations are as follows:—Bessemer sheet bars, 
£4 12s. 6d.; Siemens sheet bars, £4 15s.; angles, £5 15s. to 
£5 17s, 6d.; girder plates, £6 to £6 2s, 6d.; boiler plates, £7 ; and 
joists, £5 10s. to £6 5s, 


Railway Improvements, 

Lord Churchill, presiding receatly at the half-yearly 
meeting cf the Great Western Railway Company, stated that the 
new station at Moor-street, Birmingham, was expected to be 
ready for use during the present summer, and the shareholders 
sanctioned the expenditure of £50,000. The site now being 
cleared for the new passenger station adjoins the old police-court 
buildings in Moor-street. A new line is in course of construction 
from Park-street to Meriden-strect. It is part of the larger 
scheme which involved the making of the North Warwickshire 
Railway and the rebuilding of Snow Hill Station. The object of 
the small piece of line now being constructed is to relieve the con- 
gestion of the traffic, particularly suburban, at Snow Hill. It will 
also afford greater facilities to the company’s traffic 7/4 Worcester, 
and a goods depét, which is to be constructed beneath the line, 
will become an important centre for the delivery of fruit and 
market produce. Good progress has been made since the 
beginning of operations in September last. The new steel bridge 
in Park-street, which will carry the line to the main line just 
below Meriden-street, is practically completed. For the same 
purpose, a series of arches are to be constructed from Park-street 
to — and a portion of six of those has been almost 
finished, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
A Poor Month in Pig Iron. 

It is some time since such a consistent, but gradual, 
decline has taken place in pig iron since February opened. All 
along there has been considerable competition for orders, but 
buyers were unwilling to commit themselves very far forward. 
Lincolnshire showed little change until towards the close of the 
month, when a drop of Is, to 1s. 6d. per ton was registered. At 
the opening of the month it stood at 53s., but closes at 51s. 6d. to 
52s. With firm orders forward, even these prices would be 
“‘shaded.”” Derbyshire has shown a better feeling than most other 
sorts of foundry iron, and closes about 6d. per ton lower. 
Middlesbrough open brands have varied considerably owing to the 
movement in the warrant market. For a fortnight or so the 
figure for makers’ iron remained at 57s. 7d., declining afterwards 
to 56s, 7d. to 57s. 1d., and closing at 55s. 9d. to 56s, 3d. Hema- 
tite has been weak throughout, and is 6d. to 1s. lower on the 
month, All classes of Scotch iron were also lower, and merchants 
report a very quiet inquiry. Staffordshire has not shown any 
very decided change, but prices rule in buyers’ favour. 


Finished Iron and Steel. 
There has been little or no change to note, and prices 
have been well maintained throughout. 


Copper, Brass, Sheet Lead, and Tin. 

Speculative influences, which have been at work during 
the month, have caused a drop of £3 to £4 per ton in sheets and 
tough ingot copper. Tubes of all sorts rule }d. to 4d. per lb. 
lower, There is a feeling of unrest, and buyers are naturally 
averse to covering anything but very pressing wants, Sheet lead 
opened quiet, but has steadied up considerably, and is about 10s. 
per ton dearer at the close. ‘Tin: English ingots have advanced 
during the month, and close about £4 to £5 per ton higher. 


Quotations. 
. __ Lincolnshire No. 3 foundry, 51s, 6d. to 52s.; Stafford- 
shire, 51s, 6d, to 52s,; Derbyshire, Bos, to 52s, 6d.; Middlesbrough 


open brands, 55s. 9d. to 56s. 8d. Scotch: Gartsherrie, 58s. to 
58s. 6d.; Glengarnock, 58s, 3d. to 58s. 6d.; Eglinton, 56s. 3d. 
to 56s. 6d.; Dalmellington, 57s., delivered Manchester. West 
Coast hematite, 55s. 6d. to 57s.; East Coast ditto, 55s. 6d., both 
f.o.t. Scotch, delivered Heysham: Gartsherrie, 56s. to 56s. 6d. ; 
Glengarnock, 56s. 3d. to 56s. 6d.; Eglinton, 54s. 3d. to 54s. 6d.; 
Dalmellington, 55s. Delivered Preston: Gartsherrie, 57s. to 
57s, 6d.; Glengarnock, 57s. 3d. to 57s, 6d.; Eglinton, 55s. 3d. to 
55s. 6d.; Dalmellington, 56s. Finishediron: Bars, £6 10s.; hoops, 
£7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. to 
£6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. 
to £7; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d. ; 
slates for tank, girder, and bridge work, £6 5s. to £6 7s, 6d.; 
nglish billets, £4 15s, to £5; foreign ditto, £4 5s. to £4 7s. 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £70; tough 
ingot, £61 ; best selected, £61 per ton ; copper tubes, 9d.; brass 
tubes, 7}d.; condenser, 8}d.; rolled brass, 6d.; brass wire, 64d. ; 
brass turning rods, 6d.; yellow metal, 6d. per lb. Sheet lead, 
£16 to £16 10s, per ton; English tin ingots, £130 to £131 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal E :change was good, and the 
feeling so far as Lancashire coal was concerned was steady. 
House coal was in fair inquiry, but slack was somewhat quiet and 
influenced adversely by offerings from Yorkshire, and Derbyshire 
was offering in some cases at low figures comparatively to clear. 
Steam and manufacturing coal was steady at latest rates. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The fluctuations in prices last week have not resulted in 
any improvement in the demand for hematite iron. Business 
remains very slow, and the orders which are being given out are 
only for small parcels of metal, while those already held by 
smelters are of meagre dimensions as compared with the condition 
of things which obtain when the demand is good and business 
plentiful. There are 23 furnaces in blast, and practically the 
whole of the output is going into consumption. Stocks remain at 
11,000 tons in warrant stores, and it is estimated makers hold in 
their yards somewhere about 45,000 tons. Prices are a shade 
lower on the week, makers quoting nominally 58s. per ton net 
f.o.b. for mixed Bessemer numbers, while warrant iron is at 56s. 6d. 
net cash sellers, and settlement price is 56s. There is only a 
moderate trade in special hematite, ferro-manganese, spiegel and 
charcoal iron, and the sales of scrap iron have been few lately. 
For some time past the business done in chilled castings has been 
more than usually quiet, but one or two orders have lately been 
secured. A very weak trade is being done in hematite ores raised 
from the native mines. The commoner grades are not in demand 
at all, and average sorts find a moderate market at 10s. per ton 
net at mines. A better price is given for the higher grades of ores 
raised at some of the best mines in the district. Foreign ores are 
rae ~—s largely used in the district, but a few cargoes are coming 
to hand. 


Steel. 

The orders which have lately been given out in this dis- 
trict have not been sufficient to keep even the mills in the 
northern part of the West Coast fully employed. Apart from rails 
the trade in shipbuilding material is exceedingly slow, and the 
anticipation of orders from this source are not of a promising 
nature. Merchant classes of steel are not required in any bulk, 
and heavy steel castings are evidently not much in demand at 
present. The outlook in the steel trade is in no sense satisfac- 
tory at present. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week puimagiinl tp 12,070 tons—iron 3340 tons, and steel 8730 
tons—as against 16,273 tons in the corresponding week of last 
year, a decrease of 4203 tons. The shipments i> ae aggregate 
at 78,117 tons, against 82,612 tons in the corresponding period 
of last year, a decrease of 4495 tons. The coal and coke trades 
remain very quiet. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Trade Outlook. 

THE business situation is somewhat difficult to analyse. 
The hopeful feeling, based on expectations of better trade ruling 
ere long, is not quite so pronounced as it was. In some quarters 
employment is more general, and in others it has decreased. On 
the whole, very little change is perceptible, and anticipations of 
decided improvement are not so freely expressed as likely to 
come about at an early date. The coal trade, in its leading depart- 
ments, is quiet. The pig iron market is weaker, and quotations 
of Lincolnshire and Derbyshire irons are lower this week. A 
slight stiffening in West Coast hematites is reported. In the 
general range of heavy and light industries the condition of affairs 
remain unaltered. 


Steam Ccal. 

Business is quiet, with no likelihood of any change until the 
opening of the Baltic navigation. The expectation that values will be 
firmer then causes the South Yorkshire coalowners to hold off afford- 
ing supplies below the shipment and railway contract price of 8s, 6d. 
per ton, A little business in ‘‘spot lots” is occasionally done at 
lower rates. More is being forwarded for the use of the steam 
trawler fleets at Hull and Grimsby than was the case twelve 


months ago. Some of the railway companies are also receiving 
heavier deliveries. The pits are working from three to five days a 
week. 

House Coal. 


A fairly steady demand is maintained for household coal, 
especially in the better qualities. The business with the metro- 
politan and Southern markets is scarcely up to the average, and 
the exceptionally bright weather experienced during the last few 
days is not likely to help consumption in any of the principal 
centres. A feature of the local house coal trade is the favour 
shown for coal in bags, and merchants and dealers who make a 
speciality of the bagging system are doing larger business. Best 
Barnsley ‘‘ softs” are still quoted at 11s. 6d. to 12s. 6d. per ton; 
secondary sorts, 10s. to 1ls. per ton. Supplies of the latter can 
occasionally be obtained on easier terms, but the bulk of the busi- 
ness is done about the figures given. 


Hematite Irons. 

The pig iron market has shown weakening tendencies 
of late, and lower quotations are current for both Lincolnshire 
and Derbyshire irons used in this district. On the other hand, 
West Coast hematites, we are informed, are somewhat stiffening, 
owing to expectations of increased demand before long. West 
Coast are this week quoted at 67s. 9d. to 68s, 3d. per ton ; East 
Coast unaltered at 63s, 6d. to 64s. 6d. per ton, both less 24 per 
cent., delivered at Sheffield and Rotherham. 


Lincolnshire and Derbyshire Irons Reduced. 
The Lincolnshire Ironmasters’ Association held a meeting 

last Friday, at which quotations were reduced to the following 
res :— No. 3 foundry, 49s. per ton; No. 4 foundry, 48s. per 
ton; No. 4 forge, 48s. per ton; No. 5 forge, mottled and white, 
48s. per ton; basic, 49s. 6d. per ton. These figures show a 


The last alteration was made on the 3lst of July. A 
r ton was added in September, when business 
was brisker. e official quotations given above are those at 
which transactions are now done. Derbyshire are also reduced 
this week: No. 3 foundry, 50s. per ton ; and No, 4 forge, 49s. per 
ton—a reduction of 1s, per ton in each instance. The quotations 
for Lincolnshire and Derbyshire irons are net, delivered in 
Sheffield and Rotherham. 


on basic. 
premium of 2s, 


Bars and Sheets. 

We do not hear of any change for the better in the bar 
iron trade. Orders continue to be placed — to meet current 
requirements, and values are as formerly quoted—bar iron, £6 10s. 
per ton ; sheets, £8 to £8 10s. per ton. 


The Heavy Industries. 

It was anticipated that signs of improvement would have 
been more generally evident as the second month of the year drew 
near a close, but in some departments the position has scarcely 
been maintained. In railway material, for example, a fairly good 
business was maintained during last year—it was, indeed, the 
best employed of all the heavy departments in 1908. Instead of 
getting increasingly active, however, the manufacture of this 
important class of material is at present scarcely up to the average 
of last year. It is known that much is wanted in railway 
specialities by the South American and Indian and Colonial rail- 
ways, but orders do not come forward in any volume, 
while the home companies restrict their requirements to 
what is needed for the time. Probably the next quarter 
may bring the larger orders from a distance, but - they 
are not expected before then. The revival in marine material 
manufacture has not yet set in. A little later, however, it is felt 
there must be an improvement. In both the heavy and light 
steel trades work comes in slowly and in amounts inadequate to 
keep the men on anything like full time. In the engineering 
departments inquiries are plentiful, but they are not followed by 
the placing of orders to any great extent. No doubt there will be 
more activity shown in the military material branches later in the 
season, and it may be that there will be further movement: in 
other directions. But the situation in the general run of the 
heavy industries is largely dependent on the shipbuilding yards, 
which afford in good times employment in so many quarters, 


Colliery Rescue Work. 

The Notts and Derbyshire coalowners are combining for 
the purpose of building a rescue station, which is to be erected 
close to the Sherwood Colliery, on the Woodhouse road, Mans- 
field. The Duke of Portland has given a site, and the estimated 
cost of the building is upwards of £1500. The collieries which 
produce over a certain tonnage "pre annum have agreed to find 
the money needed for the capital outlay and pay for the upkeep 
of the station in proportion to their tonnage. It is intended 
that men from the contributing collieries will be sent, a few at 
a time, for training purposes, and there will be a colliery 
manager appointed to take charge, with one or two assistants. 
The men will be trained in the use of rescue apparatus. They 
will be taught to work in atmospheres similar to those which 
they would be called upon to enter in the case of explosions or 
fires in the mines. 








NORTH OF ENGLAND. 
(From ovr own Correspondent.) 


Cleveland Pig Iron. 

DISAPPOINTMENT is manifested on every hand, for the 
promise last month was of so much better things. Last year 
47s. 44d. cash buyers was the lowest rate for Cleveland warrants, 
and that was on January 30th ; this year already a lower rate 
has been recorded, for 46s. 103d. cash was reported on Monday. 
Few will buy under such circumstances as the present, and one 
can scarcely expect, people to buy in a falling market, and when 
traders cannot very well gauge to what extent American advices 
are likely to affect Cleveland’s trade detrimentally. In the usual 
course prices should be moving up now, for consumers abroad 
should be buying for spring delivery, but the prospects of 
advancing quotations are not good, and the tendency of buyers 
is to wait. Any sales that have been effected this week have 
been for immediate execution. No. 3 Cleveland G.M.B. pig iron 
for prompt f.o.b. delivery has fallen to 47s. 3d. per ton; No. 1 
to 49s. 9d.; No. 4 foundry to 46s, 6d.; No. 4 forge to 45s. 9d.; 
and mottled and white to 45s. 3d., all for early delivery. The 
prices for forward delivery are practically nominal, as for the present 
buying for delivery ahead is suspended, the prospects being tco 
uncertain, and the market too much disorganised. 


Hematite Pig Iron. 

Very little that is satisfactory can be reported in the 
East Coast hematite pig iron trade, notwithstanding that there is 
some improvement in the steel industry. Demand is slow, and 
prices have been further reduced, though it was already the 
complaint that they were below cost of production, a fact which 
could hardly be disputed, when.so much was being charged for 
materials, Thus the figure for Rubio ore is now 16s. 6d. per ton 
c.i.f. Tees, and merchants affirm that they cannot afford to sell it 
at less, for they must give 12s. 6d. per ton f.o.b. Bilbao, which 
with 3s. 9d. to 4s, for freight, and something for insurance, leaves 
little out of 16s. 6d. for the middleman. It is equally certain, 
however, that the consumer cannot maxe his mixed numbers at a 
profit when 33s. per ton of pig iron produced has to be paid out 
for ore alone. The main reason for the low price of hematite iron 
in this district is the competition of second hands, who‘undersell 
the producers. The merchants seem to have a good deal of 
hematite iron which they are anxious to sell without delay, as it 
would appear as if the longer they hold it the less they will get for 
it. There is thus a keenness to sell, which is weakening prices. 
Makers themselves are reported to have considerable stocks of 
hematite iron, while they also hold fair stocks which are the 
property of the merchants, who have paid for the iron, but have 
not been able to find a market for it. Most of the producers are 
asking 55s, 6d. per ton for mixed numbers, but some of the second 
hands have done business as low as 55s., which is less than any 
figure that has ruled since the middle of 1905. It is not an 
encouraging state of things to find prices realised for hematite 
pig iron falling, while those of the chief materials are going up. 


Pig Iron Shipments. 

The expectation that there would be a large increase in 
the export of pig iron from the Cleveland district this month has 
unfortunately not been realised ; consumers on the Continent have 
been very slow about buying, and the quantity which they have 
purchased for spring delivery is comparatively small. Failing 
prices keep them out of the market, and it seems to be believed 
that the iron will be bought at lower prices when it is wanted for 
shipment. Usually iron for spring delivery to the Continent is 
bought about this period of the year, as the price rises in March 
and April. It is not improbable this year that the prices will be 
lower next month than they are this. No shipper expects to have 
any trouble in satisfying his requirements in the spring, as stocks 
are considerable at most of the works, and very quick delivery can 
now be given. Up to 24th the exports of pig iron from this dis- 
trict reached 55,370 tons, as against 53,518 tons last month ; 
101,567 tons in February, 1908; and 83,430 tons in February, 
1907, also to 24th. 


Manufactured Iron and Steel. 
The finished iron manufacturers cannot report any im- 








reduction of 2s. per ton on Nos. 3 and 4 foundry, of ls. per ton on 
No. 4 forge, Nos. 5 forge, mottled and white, and of 6d. per ton 


provement in trade and speak gloomily about their position and 
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prospects. The business is now confined to very few firms in 
this district. But though business is of exceedingly small ex- 
tent, the producers cannot see their way to reduce quotations, for 
they hardly allow of cost of production being covered even now. 
For galvamsed sheets the demand has increased, and producers 
hold firmly to £12 10s. per ton for 24 gauge in bundles and 
delivered f.o.b. less 4 per cent. Where the delivery is to be local 
the discount is only 2) per cent. Steel joists are more wanted, 
and the sales have lately been larger than for a considerable 
yeriod. The prices vary from £5 15s. to £6 5s., less 24 per cent., 
according to quantity. Steel ship plates are at £6; iron ship 
plates, £6 7s. 6d.; steel boiler plates, £7; steel ship angles, 
£5 15s.; iron ship angles, £7; steel bars, £6 5s ; iron bars, £7 ; 
steel hoops, £6 103; steel nail strip, £6 7s. 6d.; all less 24 per 
cent. f.o.t. Heavy steel rails are quoted at £5 5s. net.at works. 


Coal and Coke: 

Busines in the steam coal trade isslow, and the price of best 
has dropped to 9s %d. per ton f.o.b., but the gas coal business has 
shown some improvement lately, Coking coal and bunkers aredown 
to 8s. 6d. per ton, and demand has not been so quiet for years as it 
is at present. The ironmasters have one thing in their favour, and 
that is that coke has become cheaper. ‘There is too much made, 
and rather large stocks are held at some of the collieries ; this the 
coke manufacturers are very anxious to dispose of, as it will not 
improve with keeping. Furnace coke can be got readily at 15s. 
per ton delivered at Middlesbrough works, though lds. 3d. is 
usually quoted, and sales below lis. are reported. Foundry coke 
is down to 16s. per ton f.o.b. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Depression in the Iron Market, 

THERE has been a continuance of weakness in the pig 
iron market since last week, with a further decline in prices. 
Reports of an unfavourable nature from abroad, and especially 
from the United States, had a depressing effect, and the market 
has also felt the influence of reduced shipments and increasing 
stocks at home. Some little relief has come from the assurance 
that the larger steel makers in America have declared that it is 
not their intention to cut rail prices ; but there is, nevertheless, a 
feeling that for most articles of manufacture, both in the States 
and on the Continent, manufacturers will have to face a freer 
market with a corresponding increase of competition, and pro- 
bably a still lower range of prices. Home makers are not attain- 
ing much if any advantage from co-operation in the matter of 
values. It appears that a large part of the orders lately available 
for steel and iron manufactured goods have been carried off by 
merchants who have been bargaining at rates very materially 
below those quoted by makers. 


Improvement in Shipbuilding. 

At last there are signs that a better state of matters is 
likely soon to characterise the shipbuilding industry. Firms which 
have had orders in abeyance for some time from a variety of 
circumstances are now beginning to re-engage numbers of work- 
men who have for months swelled the ranks of the unemployed. 
A very considerable amount of fresh work has recently been 
secured by builders and engineers on the lower reaches of the 
Clyde, where there is the prospect of a marked improvement 
being experienced without much further delay. 


Pig [ron Warrants, 

The Glasgow pig iron warrant market has been depressed 
since last report, prices showing a further decline both for cash 
and future delivery. Public and private advices from abroad have 
been unfavourable regarding the immediate prospects of the trade. 
Business has been done in Cleveland warrants at 47s. 9d. to 
its, 1ld. cash, 48s. to 47s. 3d. one month, and 48s. 6d. to 47s. 9d. 
three months. Transactions are also noted at 47s. O}d., for 
delivery in seventeen days, and 47s, id. for 10th May. : 


Scotch Makers’ Iron. 

The further decline in warrants, and the want of 
immed ‘ate encouragement in the shape of orders, have led toa 
general reduction in the prices of Scotch makers’ pig iron. The 
fall is not, however, very considerable, so far amounting, in 
general, to not more than 6d. per ton. Monkland, No. 1, is 
quoted at Glasgow, 543. 6d; No. 3, 52s. 6d.; Carnbroe, No. 1, 
56s.; No. 3, 53s.; Clyde, No. 1, 59s. ; No. 3, 53s.; Gartsherrie, 
No. 1, 5s. 6d.; No. 3, 55s. 6d.; Calder, No. 1, 60s.; No. 3, 55s.; Sum- 
merlee, No. 1, 60s. 6d.; No. 3, 56s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 90s.; No. 3, 57s. 6d.; Glengarnock, at 
Ardrossan, No, 1, 61s.; No. 3, £53.; Eglinton, at Ardrossan or 
Troon, No. 1, 543. 6d.; No. 3, 52s. 6d.; Dalmellington, at Ayr, 
No. 1, 57s. 6d.; No. 3, 52s. 6d.; Shotts, at Leith, No. 1, 603; 
No. 3, 55s.; Carron, at Grangemouth, No. 1, 62s. 6d.; No. 3, f6z. 6d. 
An additional furnace has been placed on basic iron at Glen- 
garnock Ironworks, and there are now 83 furnaces in operation 
in Scotiand, compared with 82 last week, and 73 at this time 
last year. Of the total, 4 are producing hematite, 38 ordinary, 
and 5 basic pig iron. 

Pig Iron Shipments. 

The total shipments of Scotch pig iron since the 
beginning of the year amount to 40,736 tons, compared with 
49,309 in the corresponding period of last year. The United 
States has taken a little more iron, and there has been a consider- 
able increase to South America, but the shipments to Italy have 
declined very considerably, and there has been a falling away in 
most other directions. The past week’s pig iron shipments at 
Scottish ports were 5031 tons, of which there went to the United 
States 50 tons, Canada 50, South America 521, India 165, 
Australia 35, France 55, Italy 395, Germany 21, Holland 132, 
Belgium 10, Spain and Portugal 20,, China and Japan 100, other 
countries 159, the coastwise shipments being 3318 tons. The 
arrivals at Grangemouth of pig iron from Cleveland and district 
have been 6437 tons — a decrease of 2194 tons, and there is a total 
decrease in these imports since the beginning of the year amount- 
ing to 12,627 tons. 


The Hematite Trade. 

The extent of the imports of iron ore from abroad would 
seem to indicate thatanimprovementisexpected in the hematite pig 
iron trade. Since the beginning of the year fully 120,000 tons of ore 
have arrived in the Clyde, for the most part from abroad, and this 
import exceeds that of the corresponding period of last year by 
nearly 40,000 tons. Ore freights are on the basis of 4s. 1}d. per 
ton from Bilbao to the Clyde. The current output of hematite 
pig iron is now about the highest ever known, and there is besides 
the production of the five basic furnaces now in operation at Glen- 
garnock, which is employed fur making steel in the Bessemer 
furnace. Hematite iron has been tending lower, in sympathy with 
the genera! condition of the market. Cumberland warrants have 
been offered in Glasgow market 56s. 3d. f.o.b. Cumberland ports, 
while merchants quote Scotch hematite 57s. to 57s. 6d. for 
delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

There has been a quiet business in manufactured iron and 
steel, and the competition for several orders is keen, works being 
still partially idle. 

The Coal Trade 
The past week’s coal shipments were 47,000 tons less than 


hampered by the uncertainty that attaches to the transit from the 
collieries to the ports, as a result of the demurrage arrangements, 
Coastwise and Irish shipments are for the most part proceeding as 
usual, but the foreign business has been difficult to negotiate. 
The markets have generally been depressed, with an easier ten- 
dency in prices. Lord Ardwall has decided, as arbitrator in the 
miners’ wages question, that wages shall be reduced 6} per cent. 
from Ist March. The decision was based on the prices obtained 
at the pits during December and January. The reduction of wages 
is equal to 3d. per day, and brings down the rate to 6s. per day, 
below which the miners’ agents argue it should not be allowed to 
fall. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

ONE word accurately described the condition of things 
last week--easiness. There was little difficulty—such was the 
statement on ‘Change, Cardiff—in getting a reduction of 14d. to 
3d. per ton on best steam. No. 3 Rhondda were lower by 3d.; 
No. 2 Rhondda kept fairly to quotation; dry coals were quiet ; 
Monmouthshire coals suffered ; very best smalls have not recovered 
their pronounced drop, but house coals remain tolerably firm, the 
cold weather having given them strength. A fair amount of coal 
was shipped at the leading ports last week. Newport sent away 
over 90,000 tons, Swansea over 60000, Port Talbot an increase 
From Cardiff on one day, last Friday, over 60,000 tons were 
despatched ; on Monday the week opened fairly well with about 
51,000 tons, and on Tuesday 35,000 tons, but at the eve of 
despatch the report on ‘Change was ‘‘demand confined within 
narrow limits ; market lifeless and prices unimproved.” 


Latest Prices, Cardiff. 


Best large steam, 13s, 6d. to 14s.; seconds, 13s. to 13s, 3d. ; 
ordinary seconds, 12s, 6d. to 123. 9d.; best drys, 13s. 9d. to 
lds. 3d.; ordinary drys, 12s. 6d. to 12s. 9d.; best washed nuts, 
12s. 6d. to 13s.; seconds, 10s. 3d. to 10s. 9d.; best washed peas, 
10s. to 11s.; seconds, 9s. to 9s. 6d.; very best smalls, 8s. Jd. to 
8s. 6d.; best ordinaries, 7s. 6d. to 8s.; inferior sorts, 63. tid. to 7s.; 
very best Monmouthshire black vein, 13s. to 13s, 3d.; ordinary 
Western Valleys, 12s. 3d. to 12s. 9d.; best Eastern Valleys, 
lls. 9d. to 12s.; seconds, lls. 3d. to 1ls. 6d. Bituminous coal: 
Best households, 17s. 6d. to 18s.; best ordinaries, 14s. tid. to 
lés. 6d.; No. 3, 17s. 3d. to 17s. 6d.; brush, 13s. 6d. to 13s. 9d.; 
smalls, 93. 6d. to 9s. 9d.; No. 2 Rhondda, lls. 6d. to 
lls. 9d.; through, 9s. to 9s. 6d.; smalls, 7s. to 7s. 3d, Patent 
fuel, 13s. 9d. to 14s. Coke, furnace, 15s. 6d. to 16s. td.; 
foundry, 17s. td. to 203.; special, 24s. to 263. Pitwood, 18s, 9d. 
to 19s. French wood coming in freely. 


Newport Coal. 


Like at its sister port the sluggishness of traie is felt 
rather severely, and in despite of strenuous effort the quotations 
are barely maintained. Latest: - Best black vein, 12s. %d. to 
13s.; Western Valleys, 12s. to 12s. 6d.; Eastern Valleys, 11s. 6d. 
to lls. 9d.; other sorts, lls. to lls. 3d.; best smalls, 6s. 9d. to 
7s, 3d.; seconds, 6s. 3d. to 6s. 6d.; inferiors, 5s. %d. to 6s. 3d.; 
best house coal, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d, 
Patent fuel, 13s, 6d. to 13s. 9d. Pitwood ex ship, 18s, 6d. to 
18s, 9d. 


Swanse i Trade. 


It is pointed out, and certainly deserving of notice, that 
in a period of marked trade depression Swansea has not only held 
its own, but has shown an increase over the preceding year. The 
total trade, imports and exports, amounted to 5,839,534 tons, an 
increase over 1907 of 114,432 tons, There is another fact to be 
associated with this, that both were record entries. Authorities 
at Swansea comment upon the circumstance that sailing vessels 
continue to decline. This is not specia) to the port. Smaller 
vessels generally decline in number, and it is observable in the 
colliery districts that small collieries are giving way to bigger, and 
amalgamations for linking the larger ones are increasing. 


The Wages Agreement with Colliers. 


The question of the existing wages agreement with the 


but about six months to run, it promises to be brought forward 
prominently up to the time the agreement mitures. It has all 
along been felt by students of the situation that the effect of the 
Eight Hours Act will be momentous, and a section of the critics 
think that there may yet arise necessity fora repeal. It is easy 
enough to find colliers themselves who regard it, some with in 
difference, others as ‘‘cutting both ways.” Numbers of small 
collieries are being carried on with difficulty. Ihe latest state- 
ment given by coalowners regarding the situation at the present 
time is that special coalowners who have been moving in the 
matter are advised by counsel that the Eight Hours Act invali- 
dates the wages agreement. 


Iron and Steel. 


Newport was exceptionally busy with miscellaneous iron 
and steel cargoes this week. From New York 1595 tons came, to 
the order of Mordey Jones, 869 tons from Antwerp, scrap from 
Falmouth, Southampton, and Bridgwater, 660 tons pig iron from 


Bilbao, and a quantity from Caen toSwansea. Small consignments 
of rails continue from Newport to Highbridge, and of iron to 
Bristol, but little ore is coming in from Spain, and the state of 
trade remains much about the same. Dowlais busy. Latest 
quotations from Metal Exchange, Swansea, are as follows: 
Pig iron: Hematite, mixed numbers, 56s. cash and month; 
Middlesbrough, 47s. cash, 47s. 3d. month; Scotch, 53s. 14d. cash 
and month; Welsh hematite, 6ls. to 61s. 6d., delivered. Steel 
bars: Siemens, £4 &s. 6d.; Bessemer, £4 7s. 6d. Rubio ore, 
lds. 6d. to 16s., Newport or Cardiff. No rails quoted. 
movement expected, 


Tin-plate. 


Trade remains n a satisfactory state. Quotations much 
about the same. Ordinary tin-plate, Bessemer and Siemens, 
lls. 9d. to 11s. 104d.; ternes, 21s. 3d.; C.A. roofing sheets, £8 5s, 
r ton; big sheets for galvanising, £8 5s. to £8 7s. 6d.; finished 
lack plates, £9 5s.; galvanised sheets, 24 g., £12 103.; block tin, 
£130 5s. cash and £131 12s, 6d. three months. Other quotations : 
—Copper, £56 7s. 6d. cash and £57 5s. three months; lead, 
£13 17s. 6d.; spelter, £21 15s.; silver, 23d. per oz. 


Swansea Valley. 


Associated industries are all working well. Copper works 
are all busy, also spelter factories, and Mond’s nickel works are 
busy. Mannesmann active, also the engineering shops. [It was 
remarked in the Swansea Valley district this week that while most 
industries were showing a flagging state tin-plate remains busy, 
and in the Swansea, Llanelly, and other districts a healthy con- 
dition was well maintained. Shipments are much improved. 
Last week’s make and shipment were much the same. From the 
works 83,356 boxes were brought, and from the port 80,892 boxes 
were shipped, leaving in stock 256,189 boxes. 











in the preceding week, and the shipping trade continues to be 


colliers is now taking a very important position, and, as this has | 


Grimsby, ore from Bilbao, steel and oil from New York, ore from | 
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NAVAL ENGINEER APPOINTMENTS, 

THE following appointments have been made by tho Aq. 
miralty : - 

Engineer Commanders :—G. W.|Noll, to the President, addi. 
tional, for service as engineer overseer, Messrs. Harland and 
Wolff, Belfast, and J. S Gibson-Sugars, to the President, addi. 
tional, as engineer overseer in the Liverpool district; (;, } 
Morris, to the King Alfred ; F. W. Wells has been placed on tho 
Retired List with the rank of Engineer Captain. 

Engineer Lieutenants:—-H. A. Brown, to the Victory, addj 
tional, for the Bellerophon, and to the Bellerophon, on commision. 
ing; J. C. T. Butland, to the Seagull, on completing ; H. }), (;, 
Apps, to the Hecla, additional, for the Cygnet; A. W. Coleman 
to be Second Assistant to Manager of Engineering Depart) ent, 
Portsmouth Yard; J. L. Kimber, to the Indus, additional, for 
repair duties and examination of E.R.A.’s ; A. E. KE Rayner, to 
the Sapphire, additional, for the Blackwater ; 8. T. Stidston, to 
the Sentinel. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 
Mr. ERNEST WILSON has been appointed to the High «peed 
Steel Department of Sir W G. Armstrong, Whitworth and ('o, 
Limited, in place of Mr. W. Carter. . 
SIEMENS BroTHERS DyNAMo Works, Limited, inform us that 
their address is now Caxton House, Westminster, London, s.\V,. 
and their telephone number Gerrard 860. 

THE Weardale Steel, Coal, and Coke Company, Limited, and 
the Tees Side Bridge and Engineering Works, Limited, ask us to 
| announce that their London offices are now situated at 36, Lime- 
street, London, E.C, 
| THe Cambridge Scientific Instrument Company, Limited, of 
| Cambridge, has taken over the sole rights of sale and manufac 
ture, outside the American Continent and Germany, of the 
thermometers, gauges, Xc., of the Hohmann and Maurer Manu 
facturing Company, of London and Rochester, N.Y., and the 
regulators of the H. and M. Automatic Regulator Company, of 
Rochester. Mr. Coppard, who represented the Hohmann ind 
Maurer Company in the past, has entered the service of the Cam 
bridge Company, to which all communications with reference to 
these goods which were formerly sent to 98, Clerkenwell-roud, 
London, E.C., should now be sent, 





ConTRACTS.— Wellman, Seaver and Head, Limited, of 47, Vic- 
toria-street, London, 5.W., have recently been awarded contracts 
by Messrs. Le Gallais-Metz et Cie., Dommeldange, near Luxemburg, 
for one 20-ton Wellman rolling furnace for use as a primary 
reducing furnace working in conjunction with an electrical finishing 
process for the production of high-class steels, and also the 
necessary gas producers for firing the furnace ; and by the Usines 
Metallurgique de la Basse-Loire, at Trignac, France, for one 2) 
ton metal mixer of the Wellman concentric rolling type.—Among 
orders recently obtained by the Mirrlees Watson Company, 
Limited, for condensing plants of various kinds are those from 
Bolckow, Vaughan and Co., Limited ; the Powell Daffryn Steam 
Coal Company, Aberaman ; the Lothian Coal Company, Limited, 
Midlothian ; the Carrongrove Paper Works, Limited, Denny, N.b.; 
and the Bolsover Colliery Company.—Much satisfaction is felt in 
Wednesbury at the fact that the Patent Shaft and Axletree 
Company (which is affiliated to the Metropolitan Amalgamated 
Railway Carriage and Wagon Company, of Birmingham) will in « 
short time begin to be busy upon a large new order for railway 
wagons for an Indian line. It is said that this contract runs into 
as many as a thousand wagons, and it will afford employment at 
the works at Wednesbury for a considerable time. 


CLYDE SHIPBUILDING REVIVAL. —An improved condition of 
affairs now obtains in the Clyde shipbuilding industry. The 
contracts placed since the year began are now materially in 
evidence, and stocks long vacant are being filled. The shortened 
winter working hours have in most cases been departed from, and 
full working time resumed. In not a few yards additional 
workmen are being taken on. Eight vessels are under construc 
tion at Fairfield, and the workmen are now employed for 54 hours 
per week instead of 40 hours, as has been the case for some months 
past. Of the eight vessels three are Channel steamers for the 
Zeeland Company, three are torpedo destroyers for the British 
Navy, one a first-class cruiser and one a mail steamer for the 
Union-Castle Line. Amongst the important orders for fresh 
tonnage received by Clyde builders since the full resumption of 
work after the New Year holidays are:—Two steamers, each of 
8000 tons, for Maclay and McIntyre, Glasgow, by Alex. Stephen 
and Sons, Linthouse; two steamers of 7000 tons for Glasgow 
owners, by A. McMillan and Sons, Dumbarton; a steamer of 
7000 tons for a Cardiff firm, by the Greenock and Grangemouth 
Dockyard Company ; a steamer of 8000 tons, by William Hamilton 
and Co., Port Glasgow; two steamers of 400ft. keel, for Nelson 
srothers, Liverpool, and one of 8000 tons for Glasgow owners, by 
Russell and Co., Port Glasgow, and three powerful dredgers—two 
for the Mersey, and one for the Government, by Ferguson 
Brothers, Port Glasgow. While Port Glasgow yards have thus 
been briskly booking orders, others yards in Greenock are poorls 
off for fresh work. 


THe Royat Sanitary InstituTe,--The Henry Saxon Snel! 
Prize was founded to encourage improvements in the construction 
or adaptation of sanitary appliances, and is to be awarded by the 
Council of the Royal Sanitary Institute at intervals of three years, 
the funds being provided by the legacy left by the late Henry 
Saxon Snell, F.R.I.B.A. The Prize will consist of £50 and a medal 
| of the Institute, and is offered in the year 1909 for an essay on 
| ‘The Principles of Heating and Ventilating Public Buildings, 

with descriptive details and illustrations of the best systems.” 
| General conditions:—({1) The essay to consist of not more than 
5000 words, to be typewritten on foolscap, one side only, and to be 
illustrated by drawings or sketches. (2) Two competitors of 
different professions or crafts may join in sending in an essay and 
plans. (5) Essays must be delivered before 4 p.m. on or before 
| August 31st, 1909, addressed to the Secretary of the Royal Sani 
tary Institute, 90, Buckingham Palace-road, London, S.W. (4) The 
essays are to be submitted without the name of the competitor, 
but with a motto legibly marked on the right-hand lower angle of 
the first sheet ; and to be accompanied by a letter containing the 
competitor's name and address, which is to be enclosed in an 
envelope sealed with a blank seal, and having on the outside ‘‘The 
Henry Saxon Snell Prize” and the same motto as that attached to 
the work submitted. The essay and sealed envelope must be 
enclosed in another envelope, bearing the words ‘‘ Henry Saxon 
Snell Prize” and the competitor's motto at the right-hand lower 
angle, and must be directed to the Secretary of the Royal Sani‘ 
tary Institute. (5) Should none of the essays be vonsidered of 
sufficient merit or importance to deserve the prize offered, the 
Council reserve the right of withholding the award. (6) In the 
event of two essays being of equal merit, the prize may be divided. 
(7) The essay or essays to which the prize is awarded are to become 
the property of the Institute. (8) The carriage of the essays to 
and from the office of the Institute, and all expenses incidental 
thereto, must be paid by the competitor. Unsuccessful essays will 
be returned on application, on the production of a formal demand 
within a period to be specified after the close of the competition. 
(9) Due care will be taken of all essays, but the Institute wil] not 
be responsible for any loss of, or damage to them while they 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

HE iron market generally continues depressed, owing to 
insufficient employment in most depirtments. Instead of the rise 
in quotations that had been expected, for some articles at least, 
there has been a_ further downward movement ; hematite, for 
instance, sank to M. 60 | row and in other sorts of foundry pig a 

ral downward tendency could be noticed, Prospects as 
is the forming of the Pig Iron Convention are worse than 
ever. Some orders in spiegeleisen are reportei to have been 
secured at fair quotations recently, In the bridge-building depart- 
ment a lively activity continues, and the Rheinische M »tallwaren 
und Maschinenfabrik in Diisseldorf has secured contracts in army 
requirements for more than seven million marks, At a recent 
meeting of the Wire Rod Convention it has been resolved to main- 
tain the present prices during the second quarter; emp!oy 
ment was stated to have remained pretty lively. 


gene 
regare 


Steel Convention. 

In January of present year deliveries of the Steel Con- 
vention were 409,191 t., as against 358 491 t. in December, and 
as compared with 383,056 t. in January, 1908, Deliveries, accord- 
ingly, were 50,700 t. higher than in December, and 26,135 t. 
higher than in January, 1908, Of the quantity above mentioned 
1]8,745t. were semi-finished steel, as compared with 105,753 t. in 
December, and as against 101,460 t. in January, 1908; in railway 
materia! 159.266 t., as against 183,479 t. in December, and compared 
with 214,577 t. in January, 1908 ; and in sectional iron 131,180t., 
as against 66,259 t. in December and 67,039 +t. in January, 1908. 
De iveries in railway material were 24,215 t. lower, in semi-finished 
stee] 9072 t. higher, and in sectional iron 64,921 t. higher than in 
the previous month. 


List Quotations. 
The following are the present list prices per ton, at works: 

Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; Nassau red 
iron ore, M. 11.50; all per ton at mines. Spiegeleisen, 10 to 12 
per cent. grade, M. 64 to M. 67; white forge pig, Siegerland and 
Rhenish- Westphalian quality, M. 56 to M.59; iron for steel mak 
ing, M. 58 to M.61; German Bessemer, M. 62 to M. 63: basic, 
free place of consumption, M. 4%; Luxemburg forge pig, free 
Lusemburg, M. 45 to M. 46 ; Luxemburg foundry pig, No. 3, M. 50; 
German foundry pig. No. 1, M. 59to M. 60; No. 3, M. 58 to M. 59; 
German hematite, M. 60 to M. 62; good merchant bars in steel, 
M, 100 to M. 105 ; the same in iron, M. 122.50 ; steel plates, M. 106 
to M. 112; boiler plates, M. 116 to M. 122; sheets, M. 117.50 to 
M. 122 50; drawn wire in steel, M. 127.50, 


The German Coal Market. 

House coal was in strong request on the Silesian market, 
and for engine fuel a moderately good demand is reported, 
especially from Austria-Hungary. The Upper Silesian coalowners 
have, at a recent meeting, resolved upon a 10 per cent. reduction 
inoutput. Deli-eries in coal during the last two weeks in January 
were 8352 wagons, compared with 8962 wagons in the same 
period the year before, 


Austria-Hungary. 

The limited consumption in pig iron shows the poor em- 
ployment of the inland manufactured iron trades. Very little 
foreign pig iron is imported now ; on the Bohemian market only 
has English crude iron been rather freely bought. The Pipe Con- 
vention reduced the prices for iron pipes 30 per cent. There is 
much underquoting going on in the wire and wire nail department. 
Pit coal is in moderate request ; the brown coal trade of the North- 
Western district shows a decreasing tendency. 


More Confidence in France. 

Latest accounts state the business in iron and steel to 
have been a little more healthy, and there was much firmness felt 
in some branches. At recent Convention meetings in Paris in- 
creasing confidence was reported to be noticeable all round. The 
Comptoir de Longwy, which is influencing the condition of the 
prices for pig iron in France very considerably, has recently been 
prolonged for a further twenty years. The Comptoir comprises 
the majority of the French blast-furnace works ; there are 337 in the 
Longwy district, 26 being in blow; in the Nancy district and in 
the East there are 46 blast furnaces, and 39 are in blow at 
present. It has been stated at the same time that the French 
import duty on foreign pig iron will continue. In the Nord and 
las de Calais districts the business in engine fuel continues quiet, 
while a satisfactory trade is done in house coal. Foreign com- 
petition is very keen in the East of France, and deliveries to these 
parts have been limited in consequence. 


Improving Tendency in Belgiu:n. 


Though buying is limited to the most urgent requirements 
only, prices have been well maintained during the week. 
(Juotations for pig iron show a slightly downward inclination, 
HOF. p.t. being quoted for forge pig, 65f. p.t. for basic, and 
68.50f. p.t. for foundry pig. Semi-finished steel has not met with 
change. Some rail orders of fair weight were secured from 
vbroad, export quotations varying between £5 5s. and £5 10s.; 
girders are sold at 15 4s. p.t., but concessions are rather less 
frequent than before, Light plates show a little more life, while 
heavy plites remain neglected ; the few contracts that are being 
offered are strongly competed for by foreign firms. Bars are dull, 
and a decrease in orders can be stated since the beginning of 
February, The languid tendency of former weeks continues on 
the Belgian coal market, and there is but little doubt that the 
next tenderings for the State Railways will bring a further 
reduction in prices. Even house coal has been touched by the 
generally decreasing tone. The total output of coal in Belgium 
during the past year has been 23,679,000 t., against 23,825,000 t. 
in the previous year. Stocks show a strong increase compared 
with 1907; at the end of that year stocks in pit coal were only 
141,618 t., while at the end of 1908 they amounted to 917,730 t. 
Briquettes sell pretty freely, still producers find it exceedingly 
difficult to maintain the former quotations, because competition is 
very keen. 








A GLASGOW PROFESSOR’S RETIREMENT.-—Professor A. Humboldt 
Sexton, F.1.C., F.C.S., chief of the department of metallurgy in 
the Glasgow and West of Scotland Technical College, retires at 
the end of the current session after a distinguished service of 
twenty-five years. He is a native of London, and completed his 
training at the Royal School of Mines, from which he passed as a 
Royal Exhibitioner to the Dublin College of Science in 1872. In 
1883 Mr. Sexton was appointed lecturer in chemistry, physics, and 
metallurgy in the Manchester Technical School, from which post 
he was shortly thereafter promoted to the Chair of Chemistry in 
the Glasgow College of Science and Arts, and piloted that depart- 
ment, together with that of metallurgy, through their initial stages, 
and when the division of the work followed Prof. Sexton was 
installed at the head of the metallurgy department. He has 
taken a keen interest in the local industries associated with his 
branch of learning, and was for some time president of the West 
of Scotland Iron and Steel Institute. He has contributed largely 
to technical literature, and is also the author of several standard 
works on the metallurgy of iron and steel, assaying, corrosion, and 
drotection of metals, &c, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, 


Any perscn may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


STEAM GENERATORS. 


2324. Fetruary Ist, 1908.—IMPROVEMENTS RELATING TO STEAM 
GENERATORS, by John Thomas Nicolson, of Nantyglyn, 
Marple, Cheshire. 

This invention comprises the arrangement in the one boiler of 
three sets of tubular elements, adapted respectively for economiser 
or feed-heating purposes and for evaporation of steam raising by 
(u) radiation from the furnace, and (b) by convective heating due 
to the high-speed flow of the hot gases. In one application of the 
invention in the construction of a marine boiler, the economiser or 
feed-heating set of elements are comprised of small-bore tubes 
horizontally or nearly horizontally disposed on both sides of the 
exterior of the furnace, and preferably in tiers, the feed-water 
being pumped through the tiers either in parallel or in series 
At the exit end of the economiser elements, and also in an inter- 
mediate or other position if required, a settling chamber is pro- 
vided, and a filtering screen is disposed in it for the purification of 
the feed-water before it enters the convection evaporative set of 
elements. The products of combustion are drawn through the 
tiers—but in the spaces surrounding the tubes—either in parallel 
or in series, as with the feed-water, but in the opposite direction | 
thereto, the countercurrent principle being invariably made use of | 
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in the economiser set of elements. The convective evaporator, as 
it may be conveniently termed, comprises groups or nests of 
horizontally disposed tubes arranged at the upper end of the 
boiler casing. The feed from the economiser passes through the 
convective evaporator within the tubes, and being wholly or 
partially evaporated therein, is discharged into a header connected 
directly to a steam drum. The hot unevaporated feed is returned 
from the drum by a pump to the inlet end of both the convective 
and the radiative evaporators, and may flow through the evapora 
tors in parallel ; there may be one outlet header common to both 
evaporators. ‘The radiative evaporator has tubes similar to those 
previously referred to in connection with the convective evapo- 
rator, but not so closely pitched. The inlet ends of both 
evaporators are fitted with domed covers permitting of inde- 
pendent expansion of the respective sections. The flame and hot 
gases from the rear end of the furnace have access to the rear end 
of the radiative evaporator tubes, and pass over the tubes towards 
the front and thence to the rear end of the boiler and through the 
convective evaporative tubes to the front end again, whence they 
pass down to the economiser tubes at the sides of the furnace 
exterior. From the latter tubes the gases pass to the suction of 
the fan exhauster, which maintains the relatively high vacuum 
necessary to ensure the high speed of the gases required.— 
Felyuary 3rd, 1909. 


DYNAMOS AND MOTORS. | 


2244 January 3lst, 1908.—IMPROVEMENTS IN DyNAMO-ELECTRIE 
Macuines, The British Thoms.n-Houston Company, Limited, 

of 83, Cannon-street, E.C. 
This invention relates to a dynamo-electric machine of the 
rotary-converter or double-current generator type having poles 
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divided into two unequal portions displaced circumferentially 
round the armature, the larger portion carrying a main field 
winding and the smaller a regulating winding, whereby the 
ratio of alternating current voltage to continuous current 
voltage and vice versd may be varied. The direct-current volt- 
age induced between the direct-current brushes is determined 
by the sum of the fluxes in the two portions of each pole. That 


voltage between the direct-current brushes wil! be determined by 
the flux in the pole portions due to the main field winding, and if 
current passes through the regulating winding the voltage at the 
brushes will be increased or diminished according as the current 
in the series or regulating winding is in such direction as to 
produce a flux in the auxiliary pole A, assisting or opposing the 
flux in the main portions. Variations of flux in the pole portions 
A, however, hate a much smaller effect upon the alternating 
current voltage at the collector rings. The reason for this is that 
the effective induced alternating voltage depends on the wave- 
shape, and that a given amount of flux at the pole tips has less 
effect than the same amount of flux at the centre of the pole, while 
for the direct-current voltage the distribution of the flux is wholly 
immaterial ; so that the current in the series winding may be 
varied to change the direct-current voltage without producing a 
proportional effect on the alternating current voltage. 
February 3rd, 1909. 


MEASURING AND TESTING INSTRUMENTS. 


22,105. October 19th, 1908.—IMPROVEMENTS IN SreED INpI- 
cators, Hartmann and Braun Aktiengesellschaft, of 97, Kinig 
strasse, Frankfort-on-the-Main, Germany. 

This invention relates to a speed-measuring device which com 
bines the advantages of the ‘‘ pointer” with those of the resonance 
instrument, and consists in combining a visible scale of pointer 
deflections and of vibration indications in such a manner that the 
pointer indicates either the whole scale, starting from zero, and, 
if necessary, extending beyond the resonance scale, or only those 
sections which are not represented or only partly represented by 
the row of vibrating reeds. Apart from this completion of the 
scale range, this renders possible the direct comparison of both 
indications. The upper engraving shows a particularly advan- 
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tageous manner of carrying out the present invention. The 
pointer — for example, that of a hot wire instrument volt- 
meter—indicates all values between 0 and 150 with sufficient 
accuracy. From 90 upwards the resonance scale commences, and 
at this portion of the scale the deflection of the pointer, which in 
hot wire instruments is generally operated by mechanical means, 
will coincide approximately with the reed-comb indications of the 
speeds. Sometimes, particularly in longer resonance scales, a 
circular shape is more convenient than the straight reed comb 
shown in the diagram. The arrangement of curved reed combs, 
however, requires special methods. In the lower engraving is 
shown in what manner circularly arranged reed combs can be 
excited by the Hartmann-Kempf method. The electro-magnets 
I., I., and IIL. are arranged in a semi-circle ; the magnets J. and 
III. being on the one side and the magnet II. on the opposite side 
of the reed combs. Each magnet is composed of a number of 
stamped sheets of the ordinary kind, but arranged in an arc 
instead of rectangularly.—/ebruary 3rd, 1909. 


TRAMWAYS AND RAILWAYS. 


2379. February 3rd, 1908.—IMPROVEMENTS IN OR CONNECTED 
WITH AXLE TRUCKS OR UNDER-CARRIAGES FOR TRAMCARS AND 
OTHER VEHICLES, by Walter Rhodes, of Scholes Hall, Scholes, 
near Leeds. 
The object of this invention is tu construct an axle-box which 
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enables the wheel axles to be carried in a more efficient manner, 
and at the same time allow the points of suspension to be 
increased on the truck upon which the vehicle is mounted. The 
idea is clearly shown in the engraving. The axle truck constructed 
according to this invention consists of a rectangular frame, com- 
posed of lengths of steel girder of H or other sec:ion, stayed at 
the corners by angle pieces. To each of the two side girders of 








is, if the regulating or series winding is carrying no current, the 


the frame, at a suitable distance from each end, is attached a 





230 


ENGINEER 


Fes. 1909 


26, 





THE 





ep 





depending bracket. To each of the brackets is pivoted a double- 
ended lever, which levers are arranged approximately horizontal 
beneath and parallel with the side girders of the frame. The free 
end of the inner arm of each pivoted lever is formed with a bear- 
ing, while the outer arm is elastically connected to the frame by 
means of one or more springs. In this way the two pairs of 
oppositely situated levers are each formed with a pair of bearings 
into which the wheel axles are passed.— February 3rd, 1909. 


LIGHTING AND HEATING. 


14,982. January 15th, 1908.—AN IMPROVED CONSTRUCTION OF 
ELectric ARC LAMPS HAVING INCLINED CARBONS, Veritys 
Limited, of King-street, Covent Garden, London, and Frederick 
Stanhope Worsley, of ‘‘ Windermere,” Orchard-road, Erding- 
ton, Birmingham. 

The object of this invention is to cheapen the construction and 
to facilitate the arrangement of the wiring. In addition to the 
usual rod supports such as D and E placed rigidly between the crown 
and bed plates, there is provided a number of fairly thin metal rods, 
such as R, which at their respective ends have adjustable screw 
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connections, either directly or indirectly connected with the crown 
and bed plates in a manner permitting of the rods being adjusted 
to be used either in tension or compression as additional stays, the 
rods also being used as electrical conductors to which can be con- 
nected wires for the carbons and, in some cases, other electrical 
devices. The rods RR are connected at their lower ends toa 
cross bar, such as N, which is rigidly placed at the upper ends of 
the pole pieces of the blow-down magnetic devices, the crossbar 
also forming a lower support for the central tube M. One of the 
rods R is formed in three pieces insulated from each other, sub- 
stantially as and for the purposes mentioned.—F’bruary 3rd, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5001. March 5th, 1908.—IMPROVEMENTS IN THE MANUFACTURE OF 
MILLING CUTTERS, by James Francis Dowding, of Briarwood, 
Levenshulme, Lancashire. 

This invention relates to milling cutters of cylindrical contour. 
Such cutters are at present made by forging rough blanks, which 
are bored and turned in a lathe, the cutting edges being sub- 
sequently cut out on a milling machine, and finally hardened and 
ground to finished sizes. Milling cutters, it is claimed, can be 
produced much more expeditiously by the following method :— 
A rough forging or bloom of suitable tool steel—such as high-speed 
steel—is brought up to forging heat, and is then forced or com- 
pressed under high pressure into a matrix or die with internal 
contour corresponding to the shape of the cutting edges or teeth 
of the tools. The power employed may be hydraulic, steam, or 
mechanical. The cutting edges of the tool are trued up in a 
milling machine, and the tool thus formed is subsequently 
hardened. Those portions of the cutter requiring a high finish 
are ground in the usual manner after hardening.— February 3rd, 

909, 


6628. March 25th, i908.—IMPROVEMENTS IN OR RELATING TO 
CLUTCHES, by Alfred Herbert, of Southfield, Kenilworth, and 
Percy Venables Vernon, of Penvorn, Manor-road, Coventry. 

This invention has for its object to provide an improved con- 
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struction of compound-positive and friction clutch, with the object 
of avoiding shock when engaging the positive clutch, and in which 
it is possible to use the friction clutch alone, or the positive clutch 
alone, or the positive clutch after the friction clutch has brought 
the speed of the shafts the same. A further object is to provide 
operating mechanism enabling this to be obtained, and also ensur- 
ing that when the positive clutch and friction clutch are used 
together the friction clutch is first engaged for a sufficiently long 
period to ensure the shafts running at the same speed before the 
positive clutch is engaged. According to this invention, the 
positive clutch is actuated by a further movement of the friction 
clutch actuating device, but the actuating device is under the 





control of mechanism which requires setting after the friction 
clutch has been engaged, before the positive clutch can be engaged, 
or vice versa. A single control lever mechanism can be employed 
either to engage the friction clutch alone, or to engage the positive 
clutch after the engagement of the friction clutch, or by releasing 
the adjustment of the friction clutch to engage the positive clutch 
alone, but, owing to the necessity for setting the mechanism, it 
follows that when the friction clutch is being used in conjunction 
with the positive clutch a sufficient interval after its engagement 
must ensue to enable the driving clutch member to bring the 
driven clutch member up to the same speed by the time the 
positive clutch can be engaged. Referring to the engraving, it is 
required to engage the gear wheel A to the shaft B. The gear 
wheel is formed with a lateral recess C, in which expand clutch 
segments D of any suitable type by means of any simple toggle or 
similar mechanism. This is actuated by the sliding of a sleeve E, 
which is mounted to slide on a key-way F on a sleeve G fixed to | 
the shaft.— February 3rd, 1909. 





MISCELLANEOUS. 

4612. February 29th, 1908.—IMPROVEMENTS IN THE METHOD OF 
WELDING THE JOINTS OF PLATES AND IN TOOLS AND APPLIANCES 
CONNECTED THEREWITH, by Edgar Jackson Jenkins, of | 
Kimberworth, Rotherham. 

The object of this invention is to improve the method of welding 
plates together by the employment of specially formed tools. The 
engravings show the form and position of the tools with the plates | 
in position for welding. When two plates have to be welded 
together at right angles, the temperature of the edges is raised to 
a proper heat and the plates are laid in line with each other on a | 
bottom tool in the form of a triangle, square or parallelogram, the | 
apex or corner of which is uppermost. A top tool in corresponding 
shape is employed so that when they are brought together 
pressure is brought to bear on both sides the joints both inwards 
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and outwards and the weld can be thus quickly effected. In the 
case of hydraulic or other form of press being employed, one com- 
= might suffice, in case of a steam or pneumatic hammer 
eing employed two or three blows would suffice. When hand 
tools are employed the bottom too] would be fixed in an anvil or | 
in a swage stand or other appliance. If a lap weld is required | 
the bottom tool is fixed with its faces in horizontal and in vertical | 
lines approximately at right angles to each other, and the top tool | 
is made partly flat horizontally and partly curved in a vertical | 
direction, so that if the edges of two plates are laid together at the | 
proper heat with one edge standing higher than the other, this | 
form of tool would cause the projecting edge to bend over hori- | 
zontally until both edges were parallel with each other ; welding 
would then be accomplished by pressing or hammering the flange | 
into the other plate, the flanging and welding being accomplished 
in one heat and practically in one operation. When a rounded | 
lap weld is required one edge of one plate is first turned toa right 
angle, and when both edges have been heated they are laid one | 
over the other, so that the top tool, which is curved to correspond | 
to the shape of the finished weld, bears on both sides of the joint | 
which it closes and welds as already described.—-February 3rd, 1909, | 
4582. February 29th, 1908.—IMPROVEMENTS IN OR RELATING TO 
EXPANSION GLANDS, by Donald Barns Morison, of Hartlepool 
Engine Works, Hartlepool. } 
The present invention relates to expansion glands for pipes con- 
taining steam or other fluid constantly or intermittently under a | 
pressure less than atmospheric: and the invention consists in so | 
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arranging the glands that the atmospheric pressure, assisted, it 
may be, by mechanical means, tends to force a packing ring into | 
a converging annular space adapted to contain or be covered by | 
water to obviate any risk of leakage of air past the packing ring 


into the steam or other pipes. The accompanying engravings 
illustrate convenient methods of carrying this invention into 
effect, Figs. 1 and 2 referring to vertical, and Figs. 3 and 4 to 
horizontal exhaust pipes. In Fig. 1, a and 4 represent two pipes 
between which movement is required, the former being provided 
with a flaring or divergent end c into which the adjacent end of | 
the other pipe passes. In the converging annular space d a pack- 
ing ring ¢ of any suitable material is placed, and this converging | 
space is filled with water. Water may be continually supplied | 
by the pipe f, if desired, and this water can be carried away by | 
an overflow pipe, such as a, so that there is no danger of the gland 
becoming unsealed through evaporation or leakage of the water in 
the annular trough. When the pressure in the pipe is below atmo- | 
spheric, the atmospheric pressure on the surface of the sealing water 


— 


tends to wedge the packing ring down into the converging space 
so forming a tight gland, which, however, is of such a nature Pd 
to allow of any desired amount of relative axial movement and 
also a certain relative lateral movement, between the pipes ., and 
4. Weight or springs to press on the packing ring may be used 
as shown in Fig, 2, if required.— February 3rd, 1909, * : 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


909,136. DyNAMo-ELEcTRIC MACHINE, B. A. Behrend, Noyiuood 
Ola, assiynor to Allis-Chalmers Company, « Corporation oj 
New Jersey, and the Bullock Electric Manufacturing Compu 
a Corpwation of Ohio. —Filed November 27th, 1907. 

This invention refers to details. The specification describes an 


ty 


| enclosed dynamo fitted with fan blades to secure ventilation, 











There are nine claims, ‘The third runs as follows :—In a dynam: 
electric machine, a rotary field structure having projecting field 
poles, and fan segments secured to said field structure, each 
segment comprising an outer plate and inwardly projecting blad« 
which engage the sides of the field structure, said plates being 
arranged end-to-end so as to form continuous rings or bands which 
conceal the blades and guide the air outward. 


C. L. Heiser, St. Mury's, Ohio. —Fi 


909,183. Vacuum Pump, 
A pril 23rd, 1907. 


{ 305, 183.] 


This is a pump of the well-known Edward's type. The drawing 
sufficiently explains its construction. There are five claims. 


ConpDENSER, (, M. Newhall, Philadelphia. Pa.—Filed 
January 2nd, 1907. 
This patent is for one of that type of jet condenser in which 
the water is made to travel over surfaces inside the condenser. 
In this case a series of horizontally arranged trapped partitions 
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extends alternately from the ends of the condenser so as to form 4 
circuitous passage there-through each consisting of a plurality 
of closely adjacent sections one above the other. A vapour inlet 
communtcates with the lower portion of the condenser, an outlet 
communicating with the upper end, so that all the vapour will pass 
under and over the partitions, and a water supply situated above 
the partitions, the water passing through the several partitions. 
There are seven rather long claims. 
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Fresrvary saw the publication of the long-looked-for 
Report on the Poor Laws. It isa Blue-book of foolscap 
size and 2in. thick, and it may be said of it, as it used to 
be said of Milton’s epics, that no one man will ever read 
the whole of it. It deal: of necessity with a great num- 
per of subjects, some of which are of no interest to the 
engineer till he gets home, leaves his business behind 
him, and becomes the man of large heart and open 

cket. Other parts, however, touch his work, and 
though he may neglect the former he cannot afford to 
take no notice of the latter. Such subjects as unemploy- 
ment and its causes, labour exchanges, trades unions and 
industrial combinations, the effect of machinery and the 
displacement of labour brought about by it, with a score 
of other things, are all matters in which the engineer is com- 
pelled by the force of circumstances to take an interest. 
It has been said with a good deal of truth that every change 
costs money, and as this Report is to be the basis of 
a change in our Poor Laws it behoves the employer, 
who is already the victim of a good many direct and 
indirect industrial taxes, to look into it himself and 
take what steps he can to ensure that if more money 
must be spent it be well spent. We would particu- 
larly direct his attention to Part VI., entitled “ Distress 
due to Unemployment,” and Part IX., where the pro- 
posed changes are discussed. It is a pity, in view of 
the great size of the book, that the parts are not pub- 
lished separately. If that were possible, each section 
would stand a far better chance of being widely read. 


Tue award in the first railway dispute to reach an 
arbitrator was given in the early part of the month, and 
it has settled, as far as the Iondon and North-Western 
Railway, at least, is concerned, the “all grades ” agitation 
for nearly four years. The men asked for an increase of 
wages of two shillings a week all rcund, and the company 
was able to prove to Sir Edward Fry—the arbitrator— 
that such a wholesale augmentation of pay would mean 
an expenditure of nearly three-quarters of a million pounds 
sterling more than at present. The claim was there- 
fore rejected, and much less sweeping changes were con- 
sidered separately and on their merits, with the result 
that, taken on the whole, many men will experience an 
improvement in their conditions. The railway has not 
expressed openly any dissatisfaction with the award, and 
Mr. Bell has asserted that, so far, it is satisfactory. The 
only people who have taken no part in the conflict are 
those most likely to suffer—we mean the public. Our 
railways are not those fabulously rich bodies that 
socialist demagogues believe them to be, and they cannot 
advance wages and improve conditions without realising 
economies in other directions. Those economies will, 
no doubt, be made at the expense of the trader and the 
passenger, who are not provided with conciliation boards 
and other devices for squeezing the railways, though the 
latter are forming a traders’ protection association, and 
they can, of course, appeal to the Board of Trade. 


ALTHOUGH everybody concerned is aware that the 
capacity of the Berlin City Railway is inadequate for 
the requirements of the German capital, and that an 
increase must be brought about by some means or 
other, the remarks of the Minister of Public Works in the 
Prussian Chamber of Deputies, on the 26th of the month, 
made it quite clear that as yet no particular scheme for 
the reconstruction and clectrification of the rail- 
way has been decided upon. According to the Minister's 
statements the remodelling of the system would inevit- 
ably entail an increase in the price of fares, and whilst 
the maximum increase of capacity would be 50 per cent., 
the total cost would be about £10,000,000. Some time 
ago the Minister felt compelled to refrain for the time being 
from presenting a Bill for an outlay of such magnitude, 
and decided to divide the entire project into sections in 
order to render it possible for the Chamber of Deputies 
to make grants for one section at atime. The special 
department which was formed for the purpose of study- 
ing all the questions in connection with the remodelling 
of the city and suburban railway systems was, therefore, 
charged with the task of ascertaining the costs for the 
electrification of the city railways with and without the 
broadening of the present track and the costs involved in 
electrifying the suburban lines alone. The estimated cost 


of the various projects varied between four and eleven 
million pounds. 


A spectaL department has been directed to ascertain 
the extent to which the present fares on the Berlin City 
Railways could be raised without diminishing the 
number of passengers. That, with the fares that have 
existed so far, the returns are insufficient to pay an 
adequate interest, even on the capital spent on the con- 





struction of the present steam system, is well known. 
This is ascribed not only to the tariff having been fixed 
too low at the outset, but also to the general rise in prices 
in recent years. It appears that so far nobody feels 
justified in grumbling at a proposed increase of fares 
when the lines are electrified, but much consideration 
has been given to the question whether the in- 
crease shall be effected by allowing passengers to 
travel only to the fourth instead of the fifth sta- 
tion from the point of departure, or by raising 
the minimum fare, for which a passenger may travel to 
the fifth station, from 10 to 15 pfennigs. No authori- 
tative opinion appears to have yet been expressed as to 
which of these systems is likely to be the more suc- 
cessful. It is expected that a further increase in the 
takings will be effected by making the present third-class 
20 pfennig tickets available, not as at present, for the 
entire circle, comprising thirty-eight stations, but only 
for a certain number of stations. The monthly ticket 
tariff will also need reforming, for at present the majority 
of possessors of monthly tickets travel for less than cost 
price, the deficit being borne by many taxpayers who do 
not use the railway. This state of things is said to be 
due to the fact that, contrary to the expectations of the 
railway administrators who fixed the present tariff, most 
possessors of monthly tickets used the City Railway four 
times a day instead of two. The interest which will be 
required by the railway administration on the capital 
outlay for remodelling of the railway will be only 3 per 
cent. 


THE new tariff proposals in France are giving rise to 
more complications than those who are responsible for 
them could have anticipated. Ostensibly, the Parliamen- 
tary Commission have undertaken to revise the tarifis 
imposed in 1892 because they are no longer suited to the 
altered conditions of trade, but, as a matter of fact, the 
change is but another manifestation of the socialist 
leanings of the Chamber which, having sought to benefit 
the working classes by all corts of restrictive legislation, is 
now endeavouring to offer more protection to the manu- 
facturing and producing industries. During the past few 
years there has been a steady increase in wages due to 
the action of unions and of other influences, notably the 
increasing cost of living caused by the higher cost of pro- 
duction, and as employers find that, with an increase in 
their wages bill, there is also an augmentation in rates 
and taxes and other charges, they are less able to obtain 
profitable work, and cannot, therefore, give so much em- 
ployment. It is obviously in the hope of providing this 
work that the Parliamentary Commission have revised the 
tariffs in such a way that, while there are a few reduc- 
tions, the majority of the rates have been considerably 
increased, and in many cases are absolutely prohibitive. 
The tariffs are really more detrimental to foreign trade 
than they seem. When drawing them up the Commission 
evidently adopted the narrow view that if France pro- 
duced all she needs the different industries would be kept 
active, but they overlooked the peculiar economic condi- 
tions of France which render her susceptible to reprisals 
from other countries. The Commission, however, under 
pressure from the Government, has already modified 
some of its proposals, and has stated that, so far as 
England is concerned, the tariffs have been so arranged 
as distinctly to favour the goods imported from this 
country ; but an examination of the report does not appear 
altogether to bear out this assertion, and the only hope 
for British firms is to continue the agitation which has 
already exercised a good deal of influence upon the French 
Government, as weil as upon many of the French pro- 
ducing industries. 


THE new extension of the London and North-Western 
Railway Company’s docks at Garston was formally opened 
by the chairman of the company, Lord Stalbridge, on Febru- 
ary 24th. Powers were obtained for the construction of the 
works in 1902, when it became apparent that the capa- 
city of the then existing docks was insuflicient to 
meet the growing trade of the district, and especially 
of the South Lancashire coalfield. The old docks—two 
in number — have a combined water area of about 144 acres, 
the maximum depth of water at the entrance at high water 
of spring tides being 25}ft., and the width of entrance 
55ft. The new work, which will be known as the Stal- 
bridge Dock, is approached through a passage cut in the 
red sandstone rock from Garston Deeps. This cut is 
1000 yards long by 100 yards in width, and involved the 
removal of over 153,000 cubic yards of rock, in addition to 
soft material. The new entrance lock measures 276ft. long 
by 65ft. wide, and has a depth over sill of 33ft. at high 
water of spring tides. The dock measures 1130ft. by 600ft., 
and has an area of 14} acres; a communication passage 
connects it with the old docks. The lock will enable 
vessels of moderate length and draught to enter the dock 
at times other than at high water, while ships too 
long to pass the lock can enter at and near the 
time of high water, when the lock is completely open. 





The Garston Docks were first opened in 1853, and came 
into possession of the railway company in 1866, when the 
coal traffic was under half a million tons annually. This 
traffic, which forms the staple trade of the docks, now 
represents an export tonnage of nearly three millions per 
annum. 


Tae contract for the construction of the new naval 
base at Rosyth has been let by the Admiralty to Easton, 
Gibb and Son, Limited, of Westminster. The first 
section of the work, which includes the submarine depot, 
boat slip, pumping station, and power-house, is to be 
completed in four and a-half years, and the second section, 
comprising the major part of the work, including a basin 
of over 50 acres in extent, the entrance lock, and graving 
dock, in seven years. A substantial bonus for earlier 
completion of the works is offered by the Admiralty. 
The entrance lock—which can also be utilised as a graving 
dock if required—will be 850ft. long, 110ft. wide at 
entrance, and 36ft. deep over the sill at low water of 
spring tides. The graving dock proper is to be 750ft. 
long, 100ft. wide at entrance, and 36ft. deep over the sill. 
Provision is made for lengthening the dock when required 
to 1000ft. Both the lock and graving dock are the largest 
yet sanctioned in connection with any of H.M. dockyards. 
In addition to the lock entrance, an emergency entrance 
available at high water is also to be provided, and space 
is reserved for large extensions of basins and docks in 
the future. The present contract does not include the 
sliding caissons for closing the several entrances. The 
expenditure entailed by the construction of this first 
instalment of the new naval base will exceed three 
millions sterling. The Government, by the way, is getting 
into trouble because it has accepted Norwegian granite, 
which is cheaper than British stone, but no better for the 
work. It appears that the foreign stone is only cheaper 
because the fair wages clause is rot enforced in the con- 
tract, and British quarry owners are very naturally 
indignant. 


THE report of the Canadian Government Survey Com- 
mission on the proposed Georgian Bay Ship Canal has 
been issued, and is of particular interest in view of the 
declared intention of the new Ministry to proceed with 
the construction of the work as soon as the new Trans- 
continental Railway is completed. The scheme, as 
described in the latest proposals of the Government 
engineers, provides for a waterway 22ft. in depth, capable 
of passing the larg»st class of lake steamers, measuring 
600ft. in length, 60ft. beam, and 20ft.draught. The cost is 
estimated at twenty millions sterling. Twenty-seven locks, 
each 650ft. in length, will be required, as well as eighteen 
dams. It is proposed to form the summit section at a 
higher level than that of Lake Nipissing, thus effecting a 
saving of £2,000,000 on the cost of the earlier scheme. 
The total length of the navigation between Montreal and 
Georgian Bay will be 440 miles, of which 28 miles will be 
artificial canal, and 66 miles deepened channels. The 
navigation season, from May to November, will average 
210 days, and the time to be occupied in the passage 
between the St. Lawrence and Georgian Bay is estimated 
at 70 hours, the maximum speed being 12 miles per hour. 


Some interesting figures have just been published 
regarding the development of railways in Bosnia and 
Herzegovina since the Austrian occupation. The total 
length of the present lines is 1072 kiloms., of which only 
107 kiloms. were in existence when Austria-Hungary 
occupied the provinces. This old railway, built by the 
Turks, is operated by the military authorities. It has 
the normal gauge, whereas the other 965 kiloms., which 
are managed by the Bosnian Herzegovinian State Rail- 
ways, have a gauge of .76m. only. Under improved 
economic conditions the traffic has greatly increased. 
Trains are run at a speed of from 40 to 50 kiloms. an 
hour, which compares very favourably with the speed 
of ordinary trains in Austria. On such a narrow gauge 
it is impossible, of course, to run express trains. In 
1905 the narrow gauge lines earned a profit of three 
million eight hundred thousand crowns, or nearly 
£160,000. This was sufficient to pay interest at the rate 
of 3.6 per cent. against 3.5 per cent. paid by the 
Austrian railways in the same year. This excellent 
result is largely explained by the relatively cheaper cost 
of building narrow gauge railways. 


THERE has just been launched at the Pola dockyards 
Submarine I., the first of two vessels of the Lake type in 
course of construction there. The most interesting details 
in connection with the new submarine are the special 
appliances with which it is equipped for use in case of 
accidents. Among these is a buoy with telephone appa- 
ratus, which can be sent to the surface if the submarine 
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is sunk, and by means of which the commander can 
communicate with the warship which always accom- 
panies submarines. The outside of the vessel is fitted 
with large rings, through which chains or cables can be 
passed for raising it when disabled. There is also an 
arrangement for attaching air pipes to bring fresh air 
from the surface. What is believed to be a very important 
new feature is a kind of sluice chamber, by which the 
crew can escape from the vessel provided it is not sunk 
in too deep water. The crew enter this chamber singly, 
the inner door being closed after each man. The first 
man opens an outer door and swims to the surface of the 
water. When the outer door is closed the next man 


enters the chamber, and in turn all the crew are able to 
leave the vessel. 







PropaB.y no reform has met with such general and 
world-wide opposition as the reform of German tele- 


phone tariffs. All manners of arguments have 
been advanced by the German daily Press against 
the acceptance by the Reichstag of the Bill which will 
soon be submitted in favour of abolishing all fiat rates for 
telephonic service and of the general adoption of the 
message rate system of charging. No great public 
utility appears to be less understood by the general 
public than a telephone system. Nowhere have telephone 
men quite succeeded in inducing their subscribers to 
accept the explanation that the rule that a large volume 
of business enables a cheapening of the individual com- 
modity to be effected does not apply to a telephone 
plant. Although experts have explained that the number 
of operators and the size of the switchboards in a tele- 
phone exchange are directly proportional to the number 
of calls made by the subscribers, just as the number and 
size of trains on a railway are directly proportional to the 
volume of traffic, and that flat rates for telephonic ser- 
vice are, from a telephone manager's point of view, as 
great a mistake as flat rates for transportation on railways 
would be, the introduction of message rates is com- 


mented upon in the German daily Press as a retrograde 


step in the march of civilisation, as an act inimical to 
the development of traffic and industry, as the outcome 
of a foolish and shortsighted policy, and so on. Some 
newspapers hold that flat rates for telephones are 
quite as justified as monthly tickets on a city railway or 
on tramways, apparently forgetting the fact that railway 
and tramway managers know very well that the great 
majority of possessors of monthly or season tickets only 
use them a small, practically definite, number of times a 
day, whereas a flat-rate telephone subscriber, who has 
only to lift up his receiver in order to make a call, is 
naturally aptto use his instrument an indefinite and pro- 
hibitive number of times. The controversy which 
is raging in Germany at present will, if possible, 
strengthen the conviction of telephone administrators 
that, no matter how just and how correct from a com- 
mercial standpoint the message rate tariff may be, there 
are very few, if any, subscribers in any country who do 
not deliberately refuse to listen to the simple arguments 
that show that the flat-rate system of charging for tele- 
phonic service is unsound. 


Tue task of reorganising and practically reconstructing 
the French marine is not without considerable difficul- 
ties. For some months past M. Picard has been making 
a complete inventory of the navy down to the smallest 
details, and it is stated that valuable stores and material 
were discovered of which even the existence was entirely 
unsuspected. The Minister has also curried out many 
useful reforms in the management of the arsenals, as well 
as in the conditions under which contracts are given out 
and executed by private firms. Ordnance and ammuni- 
tion have been subjected to severe tests, sometimes with 
disquieting results, and only a few days ago some guns 
made at the Government factory at Reuil burst on the 
testing ground. This was attributed to the defective 
quality of the material supplied by private firms, where- 
fore additional importance is given to the more rigid 
system of inspec’ion enforced for all material :supplied for 
the services of the marine. Meanwhile, the inventory 
prepared by M. Picard has been completed, and would no 
doubt already have been distributed among the deputies 
had it not been for the deadlock which occurred between 
the Minister of Marine and the Minister of Finance. M. 
Picard concluded that the navy required an expendi- 
ture of something like 225,000,000f. to put it in order. 
Unfortunately, the Minister of Finance, M. Caillaux, has 
had considerable difficulties in making ends meet in 
this year’s budget, and, having exhausted every possible 
source of revenue, he finds himself faced with the alterna- 
tive of either refusing the credits asked for by M. Picard 
or of sacrificing some of his pet schemes, such as old-age 

nsions, which occupy a large place in his budget 
proposals. With M. Picard it was a question of obtaining 
the money or of resigning, and for the time being it 


a@ compromise between the two Ministers whereby M 
Picard undertook to reduce his 


urgent. 


of the navy being put upon a satisfactory basis. 


battleships and the reorganisation of the navy generally. 


Tut month has been more than usually eventful in 
Naval matters. The Superb left Elswick and was taken 
down the Tyne to be completed. The keel plate of the 
Indefatigable was laid at Devonport, and the Vanguard 
was launched successfully at Barrow. The latter event 
is noteworthy both on account of the rapidity with which 
the vessel has been constructed and the great amount of 
material worked into her whilst still on the slips. She 
was only laid down on April 2nd last, and her launching 
weight was well-nigh 10,500 tons, the greatest, it is said, 
that has ever been attained in a warship. A great deal of 
interest has also centred round the trials of the torpedo- 
boat destroyer Swift, which have been taking place on 
the Skelmorlie mile at intervals for several weeks. As 
with practically-everything nowadays which has reference 
to the Admiralty, it is impossible to get any authentic 
information regarding the speed she has actually attained 
on these trials, but we gather that it is pretty certain 
she has exceeded the 36 knots for which she was de- 
signed. This. of course, is a fine performance, but it falls 
a good deal short of the speed attributed by report to the 


being adopted ; but the Cabinet, knowing that M. Picard | 
had the whole country at his back, succeeded in effecting 


demands by about 
30,000,000f. for work that did not appear to be absolutely 
Thus, there is every prospect of the Minister of 
Marine presenting his report almost immediately, and of 
Parliament being asked to vote suflicient funds to allow 
It is 
significant that both in and out of Parliament there has 
been a good deal of impatience over the delay caused by 
the conflict between M. Picard and M. Caillaux, and 
thus it may be taken for granted that funds will be 
voted without difficulty for the construction of new 


Tartar. This vessel, it will be remembered, is one of the 
33 knot class. On her trials she steamed at over 37 knots, 
and has since, it is averred, actually reached 40 knots 
during a run in the North Sea. 


Among the matters concerning which the engineer has 
to exercise the greatest amount of foresight is that of 
water supply. The populations of our large towns are 
continually growing, and it requires no inconsiderable 
amount of perspicacity, amounting almost to prophecy, 
to foretell exactly how much water per day will be required 
by any one town or city in a given number of years. As 
long ago as 1885, when Glasgow was obtaining its powers 
to raise the waters of Loch Katrine and to lay a second 
aqueduct, it was anticipated that in time to come it 
would be necessary in addition to raise the level of Loch 
Arklet. Sixteen years later, when the second Loch 
Katrine aqueduct was actually put into service, it was 
realised that the amount of water which it had been 
originally intended to derive from Loch Arklet would be 
far from sufficient to meet requirements, so that in 1902 
fresh powers had to be sought. One thing and another— 
principally, no doubt, the settling of compensation claims, 
&e.—has delayed the starting of the work, but in the 
early part of the month the contract to carry it out was 
let for over £100,000. The original scheme of 1885 con- 
templated a water area of 207 acres, but there is 
eventually to be a water surface of some 550 acres, and 
the net result will be that 10,000,000 gallons of water per 
day will be added to the Loch Katrine supply, which at 
present reaches 60,000,000 gallons in the twenty-four 
hours. 


Tue Dover Harbour Board have placed a contract for 
the reclamation of a site adjoining the east side of the 
Admiralty Pier at Dover, upon which a new marine 
station for continental traffic will subsequently be con- 
structed, with S. Pearson and Sons, Limited, who have 
recently carried out the construction of the naval 
harbour works, now approaching completion. A new 
deep-water landing-stage, and covered railway plat- 
forms are to be completed within nine months, while a 
period of three years is allowed for the execution of the 
reclaimed area portion of the work. The works are 
being carried out by the Harbour Board in conjunction 
with the South-Eastern and Chatham Railway Company, 
by whom the interest on the outlay is guaranteed under 
an Act of Parliament of 1906. The provision of adequate 
anding and station accommodation at Dover for cross- 
Channel and ocean passenger traffic has been long 
delayed, largely owing to the varied plans previously 
under consideration for the construction of the new naval 
harbour, and the consequent uncertainty as to the accom- 
modation available. An arrangement has at length been 
made with the Admiralty by which the Prince of Wales 
Pier will be handed over for the exclusive use of the 





appeared as if there were a risk of the latter alternative 





— 


latter at the seaward end reserved for the War-offig, 
devoted to commercial traffic, including the acconimoda, 
tion of ocean liners, hitherto berthed on the eastern side 
of the Prince of Wales Pier. The new passenger station 
will be constructed by the railway company on the site 
thus reclaimed from the harbour on the east side of the 
Admiralty Pier, having an area of 11} acres. The first 
work, to be completed within nine months, includes 
new landing-stage with covered platforms on the 
Admiralty Pier extension, which must be finished before 
the larger work at the inshore end can be fully entered 
upon. The engineer for the works is Mr. A. T. Waliuisley, 
engineer to the Dover Harbour Board, with Mr. A, ¢, 
Hurtzig, of Westminster, as consulting engineer. 


Tue firing-up of the first furnaces in the Aluminiym 
Works at Kinlochleven, about eight miles from Jala. 
chulish, took place on Saturday, February 27th. This 
marks the practical completion of the great Kinlochleven 
water power and electric works—the joint undertaking 
of the Lochleven Water Power and Electric Company 
and the British Aluminium Company—which have been 
in course of construction during the last five years. This 
gigantic enterprise—of which some description and i)lus. 
trations were given in THE ENGINEER of October 4th, 
1907—is the first great development of water power in 
this country, and has involved the construction of a 
large dam—the largest in the kingdom—built 54 mils 
from the head of Loch Leven at an altitude of 1028ft, 
above sea level, the connecting conduit and pipe track, 
and other hydraulic works, the erection of turbine-houses, 
power-houses, and factories, wharves, and other acces- 
sories necessary for so large a concern, besides the building 
and equipment cf a small town for the accommodation of 
the workmen. Before any headway could be made with 
the works, Lochleven had to be widened and dredged to 
allow of large steamers going up with material. Wharves 
had to be constructed, and an elevated rope railway on 
trestles erected for the conveyance, over the intervening 
54 miles of hill and glen, of the material used in the con- 
struction of the dam. It is expected that the works will 
give employment to some 1500 men, who, with their 
dependents, will furnish a population of 4000 or 5000 in 
the little newly built town. The company has been manu- 
facturing aluminium for about fourteen months past in a 
temporary factory. During the progress of construction 
from 2000 to 2500 men have been regularly employed on 
the works by the various contractors, and the cost of the 
undertaking has been nearly £1,750,000. 


One of the most disastrous mine explosions which has 
taken place in the North of England for some years 
occurred on the 16th of the month. The scene of the 
disaster was the West Stanley Pit, Durham, and no 
fewer than 166 miners perished. Out of this num- 
ber 121 died from carbon monoxide poisoning. twenty- 
five by direct violence, and the remainder froim 
other causes. The district is purely a mining one, and 
the pit affected is one of the largest in the area, standing 
on the top of along and steep hill. The pit contains 
four seams, and runs to a depth of 120 fathoms. At 
about 3.30 a loud explosion was heard, followed almost 
immediately by a second explosion. Between the two 
reports a long tongue of flame leapt up the shafting, 
with the result that several men standing at the pit head 
were badly burned. All means of communicating with 
the entombed miners were cut off, and not for many 
days could their dead bodies be brought up from the mine. 
Twenty-seven years ago, at the same colliery,a somewhat 
similar accident happened, involving the loas of thirteen 
lives. Unfortunately the present catastrophe has proved 
to be much more serious, and the distress has been ac- 
centuated by the fact that a notice has since been posted 
to the effect that the proprietors do not intend to reopen 
the mine. 


PosstBy the biggest single contract that has ever been 
drawn up was awarded to a group of three British firms 
early in the month. It is for the construction of a new 
Spanish navy with dockyards and workshops, and was 
secured by Vickers, Sons and Maxim, Armstrong Whit- 
worth, and John Browns. The value is put down at 
between seven and eight million pounds, and there is every 
probability that supplementary contracts will bring the 
total sum to a good deal more. It is estimated that the 
contract will take seven or eight years to complete. 
It includes three 15,000-ton battleships, three large 
destroyers, and a number of torpedo boats; whilst at 
Ferrol, Cadiz, and Cartagena works will be carried out 
to the value of about £600,000 sterling. Part of the con 
ditions of the contract is that all work that can possibly be 
executed in Spain and with Spanish labour shall be so 
done; but nevertheless, even when workshops have been 





Navy, and the whole of the new Admiralty Pier and its 
extension, with the exception of a small portion of the 


erected and all possible provision made, much of the 
work must be carried out in this country. 
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TIDAL POWER. 
by W. C. HORSNAILL, A.M.I, Mech, E., A.M.1.E.E. 
No. II.* 


Tux following conditions have hitherto been considered 
necessary if a tide mill is to be laid down with any 

aa uccess :— 
pe 1. a gaat must naturally exist in the form of a 
tidal estuary or creek which will only require a short dam 
to close the opening towards the sea. — 

», The proposed pound must not be in use for purposes 
of navigation. : : ; 

3 A rise and fall of the tide of at least 12ft. is essential. 

1. The mill must be situated near to an existing road, 
for the cost of constructing of a private road would 

» prohibitive. 
wf ae" local market must exist for the products. ; 

The number of situations which meet these require- 
ments is exceedingly limited, and the most favourable 
positions are already occupied. A low-lying shore with 
moderate range of tide, such as may be met with along 
the Essex coast, appears to offer the necessary condi- 
tions more often than they are found where the shores are 
higher. Then again, in the Bristol Channel and the 
estuary of the Severn, where the tide range is the largest 
in the country, the natural features do not permit of 
the use of tidal power without costly works for controlling 

1e flow. 
. Tide mills have been exclusively used hitherto for the 
grinding of corn, and although flour was at one time pro- 
duced, their operations have been mainly confined, in 
recent years, to the grinding of oats, barley, &c., for the 
neighbouring farmers. 

'"he development of the water turbine, together with 
the electrical transmission of power and the practicability 
of storing the latter, have considerably altered the econo 
mical aspect of this subject ; but it will be demonstrated 
below that the reduction in the cost of other sources of 
power has more than kept pace with these developments, 
and tidal power cannot now successfully compete with 
gas or steam. 

We will first consider the cost of providing electric 
current for a constant supply by means of tide-driven 
generators in conjunction with a storage battery. 

‘ The best way of attacking this problem will be to work 
out the cost of production 

at one of the tide mills 

described last week. For this 

purpose the mill at Walton- I 

on-the- Naze offers the advan- 





each, with such gearing arrangements as will permit of 


running either machine from each turbine separately or 
from both at once. 

In view of the employment of metallic filament lamps and 
the nearness of the town, the centre of which is only 
1500ft. distant from the mill, we shall be fully justified in 
adopting a voltage of only 100, the cost of the battery 
being thereby greatly reduced. Even with this low 
pressure fifty-five cells are required, and they must be 
capable of being charged at the full output of the dynamo, 
or at a rate of nearly 500 ampéres. 

A continuance of the charge for more than five hours 
cannot be depended upon, as tides are very uncertain 
in their behaviour, and with a strong wind from the 
north-west the rise would be greatly lessened. It will, 
however, be advantageous to have a battery of ample 
capacity, say 2500 ampére-hours, out of which 2000 
ampére-hours will be forthcoming under the most un- 
favourable conditions as regards power for charging. To 
complete the equipment a suitable switchboard and con- 
necting cables will be necessary, the existing mill being 
capable of housing the whole apparatus without much 
alteration. 

The above particulars will enable a comparison to be 
made, as regards cost, with the same results derived 
from a generating plant operated by a gas engine and 
producer, which represents the cheapest possible alterna- 
tive method of providing the current. 

As we have assumed a lighting load only, no very pro- 
nounced peak can be expected, the maximum demand 
being continued for two to three hours in the darkest 
season. In view of this feature we shall not be wrong in 
settling upon a dynamo having the same output as for. 
the turbine, thus entailing a gas engine of 85 B.H.P.; 
but to ensure the same freedom from risk of breakdown 
as with the turbine plant the gas engines, producers, and 
generators must be in duplicate. The capacity of the 
battery need be little more than sufficient to carry the 
heaviest load for a few hours with the assistance of one 
engine and dynamo, as the latter could be kept running 
long enough partly to re-charge the battery for the night 
load if one plant were under repair. In the ordinary 
course the heavy winter evening loads would be carried by 
both plants, the battery being held in reserve for the 
night. 

The heaviest load would occur on Saturday nights, when 


Time 
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tage of a market for lighting ~ 


in the immediate vicinity ; 
moreover, the undertaking 
has now nearly ceased to 
exercise its original vocation 
of grinding. 

The area of the pound 
measures 1,110,000 square 
feet, and although the rise 
and fall at the tail race is not 
the full 12ft., it may be taken 
at this figure, as the cutting 
off of the last 2ft. of fall has 
noeffect. This will be under- 
stood on reference to Fig. 3, 
the lowest level at the back 
of the mill being represented 
by the black line. 

In view of the cross sec- 
tion of the pound an average 
depth of 3ft. will represent the largest volume of water 
available for producing power at neap tides. As regards 
the fall, Fig. 8 shows us that the head varies between 
4ft. and 8ft., the average being 64ft., but allowing for 
neap tides, we must not reckon on more than 5ft. fall for 
a period of five hours. 

These figures give us 108 H.P., which would be reduced 
to 85 H.P. by losses in the turbine. Naturally, more 
power could be developed at spring tides, but we have 
to allow for the worst conditions. 

This 85 H.P. for five hours has to be distributed 
over the full tidal period, which, for the sake of sim- 
plicity, may be taken at twelve hours, and the battery 
must be capable of storing a proportion of the output, 
dependent upon the load factor. At first sight a storage 
of two-thirds of the power might appear sufficient, but 
allowance has to be made for the moving forward of the 
tidal periods from day to day. In December, with a 
purely lighting load and high water at, say, 4 p.m., a 
considerable proportion of the power might be used 
whilst current was being generated; on the other hand, 
when work began at 11 a.m. almost the entire load for 
the tidal period would come upon the battery. If the 
demand for power were large the conditions would be 
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more favourable as regards storage, but this udvantage | 
| of attendance to be the same in either case. 


would be balanced by the lower price obtainable. More- 
over, with the large storage capacity needed to carry out 
our scheme the “peaked” loads involved by a lighting 
supply have little effect, and it is doubtful whether any 
demand for power exists near the mill. Further, if the 
tidal power is successful for a purely lighting load, the 
results could only be improved by.the inclusion of motors, 
hence lighting only will be considered. 

For various reasons it is better to instal two turbines 
of 42} H.P. in place of a single wheel capable of dealing 
with the entire flow. The speed with the low fall avail- 
able will only be about 75 revolutions per minute, hence | 
gearing must be resorted to for the first reduction 
followed by a belt or ropes to the dynamo. Allowing for 
a loss of 10 per cent. in the gear and 8 per cent. in the | 
— 52 kilowatts will be developed for charging the | 

attery, 

To guard against any possible chance of breakdown | 
two dynamos should be allowed for of, say, 80 kilowatts | 





* No. I, appeared February 26th, 





Fig. 3 


many of the shops remain open until 10 or 11 p.m., giving 
a period of about six hours at the darkest time of the year. 
The turbine battery is capable of giving out 2000 ampére- 
hours, and has to take charge of the load for seven hours 
without assistance from the dynamos. Half this capacity, 
or 1000 ampére-hours, should be an ample allowance for 
the gas-driven plant. 

The chief remaining charge, against the running of the 
water or gas plant, is attendance. One man would be 
sufficient for the gas installation under any circumstances, 
and, although a certain amount of overtime would be 
entailed during the darkest period of the year, we may 
set these extra hours against the greatly reduced 
attention required in the summer, an allowance being 
made for full time throughout the year. 

The conditions under which the turbines would be 
worked in the winter time are more severe, but it is simply 
a question of being “on watch” with little to do, and 
during the summer months one short spell of charging a 
day would keep up the supply. It is probable, therefore, 
that one man would be willing to undertake the work. 
Then again, assuming the attendant to be responsible for 
keeping the plant in order, the extra work entailed by the 
gas engines would balance the longer hours pertaining to 
the running of the turbines, and we may assume the cost 


Repairs and depreciation would be much heavier for 
the gas plant than for the turbines, and allowance has 
been made for this featwre in the cost figures given below. 

The rent of the mill has been assumed at £100 per 
annum, whilst ground rent is allowed for in the gas 
installation. 

We now have all the particulars to enable a comparison 
to be made between the cost of producing current by 


| tidal power and gas plant respectively, but to arrive at 
| the running costs the capital expenditure must be set out, 


the figures being approximately as follows :— 


Tidal Power. 
£ ad 
Two turbines, with bevel gear, &c. soe. ace. GO 
OME 8 2 Fees ese c ace eae ties ness OOO 
BONEN 6 OL aes sho aes: oe OO 
MUMES ros. Tis es etl iP SN BE OO 
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Gas Power. 

8. d. 

Two gas engines and prodiicers , #00 0 0 
Two dynamos Krad pay aes 200 0 0 
Switchboard ap, sia NEE 1 Prins ita chs 100 0 9 
Battery ... i iat 5 450 0 0 
Buildings... Sas ae . 200 0 0 
£1850 6 0 


Norr.—Foundations and erection are included. 


These figures enable us to introduce the correct capital 
charges into the running costs, which will come out 
approximately as given below :— 


Tidal Power. 


IS os haa, cans, pada jpes ads gave: ee ee 
Stores plan cede teas Wleaaa: | eery lt ate ite dura Stay ae 
Battery upkeep and depreciation at 10 percent. 80 0 0 
Depreciation and repairs on.other plant at 7 


DU COI os ac sen a 63 0 0 
Interest at 5 per cent. .. an OG 
iy Se arena oe ... 100 0 0 

£413 0 0 


For the purpose of comparing the running cost of the 
gas installation we must decide upon a definite number of 
units per annum. The hours of darkness between half an 
hour after sunset and 11.80 total up to about 1800, and 
the turbine plant would certainly carry an average load 
of 200 ampéres for each seven hours between tides, thus 
giving out 20 kilowatts an hour, or 36,000 B.T.U. during 
the year. Some allowance must also be made for a 
few lights during the night and early morning, also in 
cellars and other dark places in the daytime, hence we 
may reasonably increase the annual load to40,000 B.T.U. 

Allowing for losses of 10 per cent. in the battery, and 
5 per cent. in the belt drive, and 7 per cent. in the 
generators, this figure represents about 67,000 horse 
power hours, which may be produced from, say, 
75,000 lb. of anthracite, in view of the fact that the gas 
engines will always be run fully loaded. 75,000 lb. = 334 
tons, costing at least 30s. a ton,or a total of £50. 





Gas Power. 
fe a 
Attendance ... seas meee aan nsec een) ee 
ne tare mee = os heen Nas wie 15 0 0 
Battery upkeep and depreciation at 10 per 
WMS tia aaa) trexatnrsoe cle. dae icig Sing yarn ee 
Repairs and depreciation on other plant at 
10 percent... wes iste ce ee 
Interest at 5 per cent. sores 9210 0 
Ground rent ... ; 25 0 0 
BMOWR ee) isos scree: “has cae ese 50 0 0 
, i re fod Rew, calles 5 0 0 
£452 10 0 


Total cost for unit generated, 2.16d. 


These comparative figures show us that under certain 
conditions tidal power for the production of electric 
current can be commercially successful, at any rate so far 
as the cost of generation is concerned. When distribu- 
tion is included, it will be found that unless a market 
exists in close proximity to the power, the tides could 
not be used for a constant supply, as the cost of trans- 
mission to any considerable distance would more than 
counterbalance the saving of fuel for gas power. 

For industries such as corn grinding and flour milling, 
which can be carried on where the power is developed, 
tide mills should prove successful, especially in view of 
the almost trebled output which may be expected from 
the modern turbine. Also for pumping, power could be 
profitably transmitted over a considerable distance, as 
the storage reservoir would do away with the need for the 
battery, which accounts for the largest item in the 
running costs. 

Beyond these purposes it is difficult to see how tidal 
power, as at present used, can possibly prove successful 
in competition with gas. The suggestion is sometimes 
made that large areas of water such as Langston Harbour 
might be enclosed and the tidal power utilised, pre- 
sumably for electrical distribution. There is no denying 
that a large amount of power would be available, and with 
a fairly steady demand extending over ten hours a day, 
tide wheels might prove successful. 

For large powers a battery would be prohibitive, on 
account of the enormous capacity required, hence the 
alternative standby gas engine must be resorted to. 

Before considering larger powers for ten hours a day 
with auxiliary gas engines, we will apply these corditions 
to the example worked out above in connection with a 
purely lighting load. Whether a power installation of 
this nature will prove successful, depends upon the rela- 
tion between the fuel saved by the tide wheels and the 
capital charges entailed by their use. } 

Assuming the working day to last eleven hours (6 a.m. 
to 5 p.m.), and the periods when no tidal power is available 
to extend for seven hours, we shall never have less than 
four hours or more than five hours a day, when the gas en- 
gines can be shut down. It must be remembered, however, 
that five hours’ running was taken as the neap tide condi- 
tion. This spell would certainly be increased to six hours 
at spring tides, also at each end of the curve K—Fig. 3— 


| the turbines would assist the gas engines for half an hour 


to some extent. On the other hand, meal times have to 
be considered in some industries, and these intervals for 
breakfast and dinner would tend to diminish the available 
tidal power, also the short day on Saturday would have a 
similar effect. Allowing for these factors, five hours a day 
of tidal power is the highest figure which can be reckoned 
on, or, say, twenty-five hours a week out of fifty-four, the 
year being taken at fifty weeks. 

These figures give us a total of 1250 hours when the 
gas engines can be shut down, and assuming an average 
load of 60 horse-power, 1250 x 60 = 75,000 horse-power 
hours per annum will be saved. Allowing 11b. of 
anthracite at 30s. a ton for each H.P. hour, the value 
of this power works out at £50, which is insufficient to 





cover the interest and depreciation on the capital cost of 
the turbines only, a furtherloss being entailed by rent for 
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the water power or capital charges on the necessary dam 


work. 


Turning our attention to larger powers, there is little 
reason to hope that the conditions would be more favour- 
Colne, 
between Wivenhoe and Colchester, an estimate for a bar- 


able. Take, for example, the estuary of the 


rage having already been obtained by the Colchester Corpo- 


ration. This estuary, which would form the pound, covers 


an area, including small creeks, of about 3,000,000 square 
feet, which would provide 230 H.P. if worked out on the 
same basis as our previous example. Here, in addition to 
the tidal water, there is a considerable fiow of fresh water, 
probably equivalent to another 50 H.P., making a total 
of 280 H.P. Assuming an average load of 210 H.P. for 
1250 hours, a saving of 262,000 H.P. hours would be 
effected, the value in coal as before being nearly £180. 
The estimated cost of the barrage alone is £5000, which 
for interest only would entail a greater annual charge 
than the value of the coal saved. 

With very large powers, such as could be developed at 
Langston Harbour, the tides would have to compete with 
bituminous gas planis in which the by-products could be 
recovered, also coal could be shipped into the district in the 
large quantities required at a very low figure, hence the 
saving by using tidal power would be much reduced, and 
it is impossible that such a scheme could be commercially 
successful. 

In whatever way this question is approached, there ap- 
pears to be no field for tidal power so long as coal remains 
at its present value, and we are more likely to see the 
closing down of the few tide mills still in operation than 
any extension of this form of power to other industries. 








LONGITUDINALLY FRAMED SHIPS. 





THE system of ship construction prominently brought 
before the shipbuilding world in April of last year through 
the paper read by Mr. J. W. Isherwood, Middlesbrough, 
before the Institution of Naval Architects, and then sub- 
jected to keen discussion, has since been taken clean out 
of the domain of theory and experiment and set firmly in 
place in the realm of practice. Although one vessel — the 
Paul Paix, an oil carrier—at that time being built at 
Middlesbrough has been afloat and in service for a con- 
siderable period, and two others—for general cargo pur- 
poses— have been launched, and four more are under 
construction or on order, enterprising builders on the 
Clyde, as well as on the North-East Coast districts, are 
now earning a vhare of the credit attaching to sample 
ships built on the “ Isherwood” system, and the imme- 
diate occasion of the present article is the launch, 
recently, of the Craster Hall, built on this system, but 
with modifications in detail, by Messrs. Wm. Hamilton 
and Co., Port Glasgow, who have taken up the system 
under licence of the inventor. Mr. Isherwood himself, 
judging from his attitude and words in replying to 
the criticism on his Institution paper, does not 
claim to be in any absolute way a pioneer in the 
matter of the longitudinal principle of arranging 
the framework of ships. At the outset of his paper 
he refers to the fact of several vessels having been 
built by Scott Kussell in the sixties, in which longitudinal 
framing was the outs.andiog feature, the Great Eastern, 
built on the “ box unit system,” being the most notable 
exauple. If, as was alleg-d, he dismissed rather sum- 
inarily what nad been accomplished before in the direc- 
tion of longitudinal construction, this was amply rectified 
in the written contribution to the discussion by Dr. J. H. 
Bruhr, who describea and illustrated not only the Baron 
Osy, and others of Scott Russell’s productions, but gave 
particulars regarding vessels subsequently built by others 
—including J. E. Scott in 1876 and in 1877—and called 
attention to methods of longitudinal framing he himself 
had proposed in papers read in 1897 before the Graduate 
Section of the Institution of Engineers and Shipbuilders 
in Sevtland, and on February Ist, 1906, before the Glasgow 
University Evgineering Society, while, as Dr. Bruhn 
declared, he was still unaware that Mr. Isherwood was 
working in this fie'd. The latter, in the course of his 
reply, stated that there was no novelty in recent years 
simply in the fitting of longitudinal frames, or longi- 
tuuinal beams, in vessels. Several had been built with 
longitudinal frames, and two or three with lougitudinal 
beams also, but the reasons why the system had not been 
comwonly adopted were that in these designs clear pro- 
vision had not been made for the requisite transverse 
strength in vessels of whatever dimensions, nor for the 
recognised difficulties in the erection of such structures. 

It may here be stated, as affording additional evidence 
that the subject has at intervals received attention from 
designers, though little definite adoption in practice, and 
that methods of longitudinally framing vessels have been 
submitted to other institutions than the Naval Architects. 
One of these was dealt with in a paper by Mr. James 
Hamilton, M.1.N.A., entitled “A System of Shipbuilding 
combining Transverse and Longitudinal Framing,’ read 
before the Institution of Engineers and Shipbuilders in 
Scotland on January 26th, 1875. ‘The proposal described 
and illustrated by Mr. Hamiiton involved the retention 
of the usual transverse system of framing on the bottom 
of vessels, with longitudinal framing arranged on the 
sides, but with transverse frames fitted inside the longi- 
tudinal framing, close enough to carry all the beams, and 
resembled generally the proposal by Mr. J. E. Scott in 
his paper read in 1871-2 session of the same institution. 
Another proposal submitted was that by Mr. Johan 
Johnson to the North-East Coast Institution of Engineers 
and Shipbuilders on November 28rd, 1888. The title of 
this paper was “A New System of shipbuilding to 
Facilitate the Application of Machine Riveting to Shell 
Plating,” and it was distinguished by much interesting 
and sensible comment on the “longitudinal rystem of 
shipbuilding,” and of Mr. Scott Russell’s advocacy and 


Johnson had features not unlike the other proposals already 
referred to. It was put forward less on account ot the 
need for additional longitudinal strength than to provide 
a system which would readily lend itself to the enlisting 


riveting, «ec. 
of a longitudinal method of framing vessels, devised by 
the author, in collaboration with Mr. Nicol 8S. Arthur, 
the iaventor of the well-known frame-bevelling machine, 
were shown in the paper. This was the outcome of an 
idea which originated with them some years before 
while engaged in shipbuilding in Scotland. 1n the course 
of the discussion on this paper, quite a number of the 
principal shipbuilding firms on the North-Kast Coast 
spoke with warm approval of the proposed system, and 
in the case of one speaker—Mr. Robert Thompson, of J. 
L. Thompson and Sons—the only reason for not at once 
adopting the proposal in practice was the attitude of 
Lloyd’s Classification Society, before which designs and 
calculations had been laid. Further, in this connection 
mention may be made of the ideas on longitudinal 
framing couveyed in the course of an article on “ Ship- 
building on the Longitudinal Flanged Girder System,” 
as carried out in practice by Messrs. Croom and Arthur, 
Leith, as published in THE ENGIngxER of April 27th, 
1894. 

The designation “ longitudinal,” however, is deprecated 
by Mr. Isherwood as regards the system associated with 
his name. It is more correct, he says, to look upon 
it as “a system of framing which readily admits of longi- 
tudinal frames and beams advantageously forming part 
of the hull structure,” and by means of which, as is now 
amply proved, “the difficulties have been overcome of 
building vessels with eflicient and direct longitudinal 
stiffening as readily and economically as vessels built on 
tke transverse system.” 

The adoption in actual practice of a general mode of 
construction based upon a system of longitudinal framing 
—even had such been adequately wedded to an efficient 


of mechanical aids in the way of laying-oft, erecting, | 
The side elevation and transverse section | 


————___, 
—$—_ 


Into the question of the superior strength claimed 
for vessels built on the Isherwood system, and the 
reductions in weight of material which it justifies, jt 
is not necessary at this time to go minutely. The 
evidence and arguments on this aspect of the subject 
are sufficiently dealt with in Mr. Isherwood’s Instity. 
tion paper of last year, as found, with the discussion on 
it, in the volume of‘ Transactions,” or in the abbreviated 
account of the proceedings published in our issue for 
April 17th, 1908. 

Briefly stated, the salient features of the Isherwood 
system consist in associating with wide spaced transverse 
plate frames, which form continuous transverse girders 
round the whole circumference of the vessel, longi- 
tudinal framing on bottom and sides, and longitu. 
dinal beams under deck; the frames and beams 
being carried continuously from transverse bulkhead 
to transverse bulkhead. The transverse girders are, 
of course, notched on their outer edges to permit 
of this longitudinal continuity, a feature well brought 
out by the illustrations on our two-page Supplement, 
Each transverse girder embodies the function of a very 
strong frame, beam, and floor, and—important to note— 
is directly attached to the shell plating and deck. This 
is a vital feature in the Isherwood system, and is most 
important, as it enables the shell plating to be considered 
as part of the transverse girder and a factor in the inertia 
of the frame girder. The same thing is true of the longi- 
tudinals,which are also directly attached tothe shell plating. 
Where the longitudinal frames abut against the transverse 
bulkheads they meet the bulkhead stiffening bars, which 
are arranged at corresponding heights, and are bracketed 
thereto, thus forming an unbroken framework bounded 
in the athwartsbip direction by the bulkheads, and longi 
tudinally by the ship’s shell plating. In the pioneer 
vessel of this system—the Paul Paix—the exigencies of 
oil-carrying arrangements in the way of more frequent 
bulkhead divisions especially, longitudinal as well as 
transverse, lent themselves to safer and easier transition 











system of transverse strengthening—has been retarded 
by a variety of causes. Regard for the conventional 
and well-understood, and the general reluctance to adopt 
radical change in structural methods, as well as the fear 
of increased cost entailed by suspected difficulties and 
lessened celerity of construction, have all been retarding 
influences. Without doubt, these have been added to, 


classification societies in the face of proposed radical 
change, resulting in discouragement and difficulty for 
both the shipowner and the shipbuilder. 

But for the obstacles referred to, structural arrange- 


long ago have been better known in shipbuilding practice. 


brought into play—by Lloyd’s and other classification 
bodies to consider and countenance changes of a radical 
nature. Hard times and economical conditions have in- 
fluenced shipowners and shipbuilders alike to devise new 
types and modify old methods, with the result that 
“turret,” “trunk,” and self-trimming steamers, and 


classification credentials. It is not without its signifi- 


in some respects the greatest, departure from conven- 


member of the surveying staff of Lloyd’s Register. It 
may well be supposed that his experience and intimate 
knowledge of the points of view from which classification 
bodies regard innovations have helped him, if not to 
devise the system bearing his name, at least to pilot it 
safely into the haven of official recognition and accept- 
ance. But beyond, and probably of more consequence 
than this, vessels built on the system have been shown to 
possess features and qualities appealing to shipowners 
even more strongly than to shipbuilders, and this has 
smoothed the way for readier and more general accept- 





Jabours on its behalf. The system proposed by Mr. 


ance. 


recently and for a number of years been a prominent | 


and aggravated by, the conservative attitude of the ship | 


Of late years, however, more readiness has been evinced | 
—because more suasion of a potent character has been | 





ments, in which longitudinal framing was a feature, would | 
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Fig. i—LAUNCH OF THE CRASTER HALL 


from the ordinary to the new system of construction. 
For example, each of the numerous transverse bulkheads 
required, naturally lent itself as a transverse girder. 

In the case of the Craster Hall, to which our references 
will now more particularly be made, such incidental aid 
to facility of transition has not been so much a factor. 
Her holds, intended for general cargo carrying, are much 
larger—72ft. long in one case—and the question of 
adequate transverse and longitudinal strength entailed 
greater consideration and care in arranging, if not in actual 
construction. Again, the Craster Hall is the first vessel of 
this type tobe built for general cargo purposes to Lloyd's 
classification, and under their special survey, and it is only 


| stating a fact to remark that this of itself entailed the pro- 


vision of extra structural details, and to some extent of 
heavier scantling, than other classification societies have 


| accepted in almost similar cases. 


cantiiever-framed, C-framed, and longitudinally framed | 
vessels are now much in evidence, having the desired | 


cance that the gentlemen responsible for the latest, and | 


tional lines in ship construction is one who has until | 


| 





The Craster Hall, which has been built on the Isher- 
wood system, by William Hamilton and Co., Limited, Port 
Glasgow, to the order of Charles G. Dunn and Co., Liver- 
pool, after a close study on the part of the latter and their 
advisers, is a screw steamer having two decks and a poop 
bridge and forecastle, her tonnage gross register being 
4319 tons, and net register 2759 tons. Her principal 
dimensions are :—Length, 892ft. 6in. ; breadth, 50ft.; and 
depth, 29ft. She has a dead weight capacity of 
7300 tons, of which, it may at once be stated, as 
much as 250 tons are due to the system of construction. 
All the latest arrangements for the rapid handling of 
heavy cargoes have been introduced, and the vessel is 
throughout lighted with electricity. Triple-expansion 
engines and other propulsive machinery have been fitted 
by David Rowan and Co., Glasgow. 

Fig. 1 is reproduced from a photograph of the vessel 
taken when leaving the ways on February 4th. From 
the midship section herewith—Fig. 2—and from several 
engravings given on page 242, and in our two-page 
Supplement, it will be seen that the Craster Hall has a 
structural cellular double bottom. This is 3ft. 9in. deep at 
the centre, and extends throughout the vessel. The trans- 
verse girder frames are spaced 12ft. apart. and the longi- 
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apart. 


t. : : 
centre plate girder there are three sister keelson longi- 


tudinals on each side of the ship, the full depth of the double | seen that sheer is given to the vessel as is usual in most 
bottom, which are intercostal with regard to the floor- | ordinary modern ships, and that the longitudinal frames 
plates coincident with the transverse girders, and to the | follow lines parallel throughout to the deck sheer and 
intermediate floor-plates which divide the 12ft. spacing of | shell landings. In this respect the structure of the 
the latter. Throughout the engine and boiler space, and | vessel is different from that of the first of the Isherwood 
in No. 1 hold, forward of the midship three-fifths length, vessels built at Middlesbrough, in which the longitudinals 


the floors in double bottom are spaced only 4ft. apart. 
Elsewhere throughout the double bottom, and in 
various structural details—such as vertical stiffening 
angle bars on all floor-plates connecting longitudinal 
frames and inner bottom—liberal provision has 


been made for local strength with the view of | neighbourhood of the bilges the fining-off of the ends com- 


meeting the owners’ ideas as to what is — in 
docking or in the event of grounding, and generally for the 
particular trade the vessel is to be engaged in. This, 
for the most part, is in excess of the requirements of Lloyd’s 
classification authorities. Forward of the three- 
fifths length the spacing of the longitudinal frames 
is gradually reduced from 80in. to 20in. apart. The main 
object in view is to provide fully for the severe ordeal 
which cargo vessels are often subjected to in crossing the 
North Atlantic. The longitudinal frames are carried 
right to the back of the stem, and are there connected 
together by breast-hook plates. Other features intro- 
duced to contribute to the strength of the vessel about 
the bow and forefoot will be gathered from our illustra- 
tions. Attention may here be drawn to the effective 
way in which the longitudinal framing contributes to 
strength in the event of bow-on collision, and to minimis- 
ing the effect of broadside impact from the stem of 
another vessel. No such severe rupture can follow in the 
longitudinally framed ship as in the case of a ship with 
ordinary transverse framing, where the impact probably 
would take place between frames. The damage requir- 


The longitudinal deck beams are 39in. apart through- | binding. 
It will be seen that in addition to the continuous 


| 
tudinal bulb frames 30in. apart, converging forward to 20in. | as erected, thus providing convenient means of fairing and 


Referring to the longitudinal section and the shell- 
_ expansion plan on our two-page Supplement, it will be 


were fitted horizontally and parallel to the base line over 
| the greater part of the vessel’s length. Again, in the Mid- 
| dlesbrough steamer, immediately under the deck at the 
| ends, where the sheer rises more rapidly, additional longi- 
| tudinals had to be introduced ; while lower down, in the 


| pelled the longitudinals to converge, and, consequently, it 
was necessary to terminate some of these, where found 
to be most expedient, before reaching the vessel’s 
extremities. In the case of the Craster Hull, with the 
longitudinals running parallel to the sheer landings, extra 
longitudinals at the extremities were only required in the 
| region of the bilges, outside the double bottom. With 
the longitudinals running parallel to the shell landings the 
awkwardness in good fitting which might obviously be 
entailed by the line of direction of the longitudinals cross- 
ing the line of the shell landing was entirely obviated. 
By this arrangement, the longitudinals were found to take 
the natural set—normal to the inside surface of the shell— 
with ease, and without any machine bevelling whatever, 
while inno case did a longitudinal frame cross a shell land- 
ing. Here it may be stated that practically the only filling 
slips required in the Craster Hall were those at the shell 
laps. Not only were all frame and beam slips dispensed 
with, but the system of joggling was followed wherever 
possible, thus bringing the surfaces together without the 
intervention of filling pieces. 
Com‘ng to speak of the order and work of actual erec- 
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Fig. 2—MIDSHIP SECTION 


ing repair in the longitudinally framed ship is likely to be 
inuch less, and the ease of repair greater. 
The transverse girders, with their combined edge 
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| such frames in place, and in fairing up, militated greatly 


stiffening of single bulb angle, are continuous downsides | 


and across decks, but they are intercostal with regard to 
the wing-plate of the double bottom, which in the case of 
the Craster Hall is continuous. The corresponding floor 
plates in the double bottom, which is 3ft. 9in. deep, are, of 
course, intercostal with regard to the continuous central 
a= girder, to which they are connected by double Sin. 

y 5in. by , angles. The reverse frames on top of the 
floors have a connecting piece carried through the central 
girder—the notching for which may be seen in Fig. 3, page 
242—thus affording additional and effective binding of the 
two sides of the ship. The transverse girders are stiffened 
on their inner edge by a single bulb angle Yin. by 3}in. by 
}$in., and are connected to the shell plating and to 
the deck plating by a single angle, 5in. by Sin. by 
25in., double riveted, the latter, of course, being inter- 
costal with regard to the longitudinal frames. Where 
the latter pass through the notches in the girders they 
are attached to the girders by angle lugs riveted to both 
members, every alternate lug below the main deck, and 
throughout the holds, being the full width of the transverse 
girder frames, thus stiffening the latter and obviating any 
chance of their tripping. The necessity of having these 
direct attachments of the longitudinal frames to the trans- 
verse girders has been questioned. The direct attach- 
ment of both systems of framing to the shell plating, as 
has already been pointed out, is one of the most vital 
features in the Isherwood system, and it is urged, not 
without reason, that the shell plating itself provides a 
gusset, binding the two parts of the structure efficiently 
together, when the riveting itself is thoroughly done. In 
the case of the Craster Hall it was found that in addition 
to the strength afforded, the fitting of the lugs to girdrse 
considerably facilitated the construction. The lugs, which 





were attached to the girders before being brought to the 
berth, were used to secure the longitudinal frames as soon 








OF THE CRASTER HALL 


tion, it may be stated that in past systems, having longi- 
tudinal framing as a feature, the difficulty of securing 


against their adoption. In the system under notice, as 
may already have been gathered, these difficulties are 
obviated or in many ways overcome. The widely spaced 
transverse girders, which are prepared for erection on the 
scrive board as in the case of transverse bulkheads, are 
readily set up at their stations, and greatly simplify and 
facilitate the fitting of the longitudinals, the latter simply 
being lifted into the slots in the transverses. The contour 
of the hull framing is thus as naturally evolved as in the 
case of wood boat building, where the planking is fitted 
close up to transverse moulds at wide intervals. The pro- 
vision of the transverse girders in the Isherwood system 
enables the structure to be as economically erected 
as in ships built on the ordinary transverse system, 
and surmounts the difficulties that have prevented 
longitudinal framing from sooner coming into vogue. 
A clear grasp of the combined framework, as re- 
gards both sides and decks, and of the manner of 
erection, can be got from the sectional view on our two- 
page Supplement. From the longitudinal elevation on 
the same plate it will be seen that the longitudinal framing 
terminates at the aft peak bulkhead, the sharp and complex 
curvature of the “run” and “counter” at that part making 
the adoption of the ordinary transverse system more 
convenient. At the bow of the vessel the comparatively 
plain bevel of the sides or “entrance” permits the con- 
tinuation of the longitudinal framing right to the back of 
the stem, and, as has already been pointed out, this fact 
of longitudinal framing forward of the peak bulkhead 
renders the vessel greatly more impervious to the shock 
and damage usually resulting from stem-on collision. As 
before stated, also, the longitudinals, although curved to 
the “line of entrance,” did not require any bevelling as 
regards their vertical or horizontal flanges. 





as before stated, being treated as involving the function 
of a transverse girder for erection purposes, and by the 
time one-third of the vessel’s length had been fitted with 
the transverse frames, the fitting in of the longitudinal 
frames and deck beams was already under way. Erection, 
in their case also, meant only a straightrun of work. The 
brackets for attachment of the longitudinal frames to the 
transverse bulkheads were hydraulically riveted to the 
longitudinals before these were lifted into place, and the 
lugs upon the transverse girders were also hydraulically 
riveted before being taken to the building berth. It will 
thus be seen that as erection advanced the work was 
ready for riveting up, all the framing being in position. 
The way in which the lugs on the girders contributed to 
ready fastening of the longitudinal frames, and to fairing 
of the structure; has already been referred to. All that 
was necessary in the matter of ribands for general fairing 
was one stout riband at the gunwale for securing the 
transverse girders. Practically no fairing was required 
other than that which the longitudinals themselves afforded, 
in conjunction with the girder lugs, as already explained. 

Nearly the whole of the ing of the Craster Hall 
was made to templates, and no trouble was in any way 
experienced either through misfit of the structural parts or 
through prejudice on the part of the workman to neces- 
sary modifications in methods of work entailed by the new 
system. The system lends itself—at least in Messrs. 
Hamilton and Co.’s experience —to a larger number of 
workmen being employed in the earlier stages of progress, 
and to a better division of labour than obtains in ordinary 
practice. For example, instead of the frame setting being 
deputed and restricted to the members of one squad of 
regular frame-setters, the work was spread amongst four 
or five squads of workmen, mostly belonging to the branch 
known as “ keelson fitters.” In this way, and on account 
of the fact that no bevelling whatever of the longitudinal 
framing was required, the rate of progress in the earlier 
stages of construction was not measured by the capacity 
of the frame-heating furnaces, or the productiveness of 
one squad of frame-setters. The transverse girders were 
dealt with by the bulkhead squad, all these, as well as the 
wing plates of the transverse bulkheads, being prepared 
from moulds or templates, taken from the loft floor, thus 
greatly facilitating progress in erection. 

Advantages, incidental as well as inherent in character, 
can be pointed to as pertaining to the Isherwood 
system, not alone as regards the preliminary stages of 
design, but in respect of a ship’s after-life in service. It 
affords, for example, more elasticity than in the ordinary 
system of construction in the matter of fixing the position 
of the hold bulkheads, cargo hatches, and other structural 
features and working arrangements, according to the 
exigencies of particular services or kinds of cargo to be 
carried. Thus, instead of being a multiple of the frame 
spacing, as in transverse framed vessels, the bulkheads 
can be fixed the precise distance apart to suit circum- 
stances, and precisely in the most suitable position 
relative to other features. This enables the transverse 
girders to be spaced equi-distantly between the two 
bulkheads, on the principle, if thought advisable, of 
providing for the compact stowage of measurement goods. 
Thus, for example, case oil, cotton bales, quarters of dead 
meat, and such other common items of measurement 
cargoes, can be better provided for. In passing, it may 
here be pointed out that a gain in measurement capacity 
is secured by the system under notice. There is more 
stowage space on the hold floor at the round of the bilge, 
owing to the absence of bracket plates there, and under the 
deck at the side, owing to the absence of the beam knees 
obtaining in the case of ordinary transverse framed 
vessels. Messrs. Hamilton and Co. estimate the total 
increase in cubic capacity for bale or case goods in the 
holds of the Craster Hall at nearly 2 per cent. 

In many directions the system under notice, and in the 
experience of Messrs. Hamilton and Co., lends itself 
incidentally to improved workmanship. Not the least 
important of these directions is concerned with the 
preparation of the rivet holes and the riveting. The 
extent to which the templating system can be followed, 
and the more accurate fitting this admits of, has already 
been referred to. This, of course, results in more 
accurate punching of holes in items to be assembled— 
one item relatively to the other. But another factor 
contributing to this result, in Messrs. Hamilton’s experi- 
ence, consists in the fact that, most of the hole punching 
being in the direction of the length of structural items, 
there is astraighter run and easier manipulation of the item 
through the punching machine. There is more continuity 
in the run of operations than in much of the punch- 
ing required under the ordinary system of construction 
—for example, the punching in the shell plating for every 
transverse frame. This is, of course, across the plate, 
and is done by short out-and-in movement of the plate, 
relatively to the machine, a cross operation in which 
the men handling the plate are apt to -be at “cross 
purposes,” 

As some evidence of the accuracy characterising the 
work of punching and fitting in this ship, it was men- 
tioned to our representative that in the wages paid to 
hole-borers alone there was a very substantial saving, as 
compared with the corresponding item of labour in a 
ship of the same size built in the ordinary way. Some 
proportion of this saving would be due to fewer holes 
having been left for the hole-borers to accomplish, which 
in itself speaks well for the system of templating and 
punching followed, and for the accessibility of structural 
features. One or two odd facts as to the advantages 
incidental to the longitudinal system may, in a word, 
be referred to. During construction the longitudinal 
framing naturally lent itself as a sort of ladder 
or staging in the work of construction. Thus rivets 
were thrown by the rivet boy on to the longitudinals, 
which acted as shelves and dispensed with the necessity 
for a “catch-boy.” In the painting of the interior the 
longitudinals were of service as natural scaffolding. The 





The erection of the transverse girders involved only a 
straight run of work from stern to stem, the bylkheads, 


inside wood sparring in the Craster Hall, as will be seen 
from one of the engravings in the Supplement, was fitted 
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vertically in removable sections, which in itself is a 
matter of great convenience in the after-life of a vessel, 
in connection with the facility of overhaul, «c. 

Throughout this article it has not been convenient to 
group the manifold advantages in any systematic way, 
but a summary of the outstanding advantages from a 
shipowning point of view may be given in closing. 

While affording at least equal transverse strength to 
that obtained in ordinary practice, the Isherwood system 
yields practically 20 per cent. increase in longitudinal 
strength, and permits of the work being produced with- 
out any increase in cost. The redistribution of the 
materials used in giving effect to the principle has 
enabled Messrs. Hamilton and Co. to reduce the weight 
of steel in the structure, and also to dispense with 
the cement chocks usually fitted at the top of the 
close ceiling and the at sides of ‘tween decks, with the 
result that in the case of the Craster Hall the dead- 
weight carrying capability is increased by at least 3} per 
cent. as compared with a vessel of the same model, 
draught, and coefficient built on the ordinary system. 
The ratio of deadweight capability in the Craster Hall to 
the net registered tonnage is 2.64, as against 2.55 in the 
vessel of ordinary construction. When it is recognised 
that this extra earning power is obtained without addi- 
tional first cost, and without interfering in any way with 
the steaming qualities of vessels, shipowners are perforce 
led to a serious consideration of the Isherwood longi- 
tudinal system of construction. 








BODMER’S BALANCED LOCOMOTIVES. 
By HERBERT T. WALKER. 

SOME years ago, when it became apparent that the 
balanced locomotive was coming into general use, 
I was cnrious to know when and where this form of 
the locomotive engine had its origin. Text-books and 
periodical literature were examined, but they gave little 
information on the subject, and, as far as is known, no 
delineations of the original balanced locomotives have 
ever been published. 

Having occasion to look over the Minutes of Evidence 
taken before the Commissioners appointed to inquire 
into the Gauge of Railways, I noticed that in October, 
1845, the late Mr. J. G. Bodmer appeared before that 
body, and stated that he was an engine-builder, having 
shops at Manchester, and that he had built some loco- 
motives in which the reciprocating parts were balanced. 


With the assistance of Sir Lloyd Wise, M.I. Mech. E., a | 
correspondence was opened with members of the Bodmer | 


family, who now reside in Switzerland, and by their 
courtesy Bodmer’s original working drawings, together 
with his diaries and papers, have been placed at 
my disposal. The diaries may be published at some 
future time, but for the present it will suftice to say that 
John George Bodmer was born at Ziirich in 1786. He 
was of German ancestry, mechanical ability, and inven- 
tive powers. At that period Switzerland gave no protec- 
tion to inventors, and Bodmer spent much of his life in 
England. In 1834 he settled at Bolton and hired a shop- 
room in the works of Rothwell and Co., where he built a 
double-piston stationary engine, which was probably the 
first balanced steam engine in the world. 

In the present article some of Bodmer’s locomotives 
will be briefly described and illustrated by reproductions 
of a few of his original drawings. They are crowded 
with dimensions on the metric system, which have been 
omitted here for the sake of clearness, and a scale of 
inches and feet has been substituted. 

Some of Bodmer’s engines were built by Sharp, 
Roberts and Co., and others by Bodmer himself. They 
ran on the Sheffield and Manchester, the London and 
Brighton, and the South-Eastern Railways. Drawings 
of the engines built by Sharp, Roberts and Co. were 
probably destroyed in the fire which occurred at their 
Manchester works many years ago. 


Fig. 1, dated Bolton, 1834, shows a side elevation of a | 


locomotive according to Bodmer’s original design. Bod- 
mer has omitted the near wheels in order to show the 
mechanism more clearly. Fig. 2, dated August 30th, 
1834, is an enlarged section of one of the cylinders with 
its valve chest, kc. The driving wheels of this engine 
were 4ft. in diameter, and the diameter of the cylinders 
was 12}in., with a total piston stroke of 16in., each piston 
having a stroke of 8in. The fire-box was similar to 
Stephenson’s “ Rocket” of 1829; it was bolted to the 
boiler as an indeperdent structure, and had inside and 
outside cireulating pipes. There were nine transverse 
water tubes, their screw caps being visible in the 
drawing. The rear piston-rods actuated the cranks in 
the usual manner, but the front pistons had their rods 
connected to crossheads which were coupled by rear- 
wardly extending transmission rods to vibrating arms 
rocking on a fixed cross shaft. These arms in turn had 
connecting-rods working cranks which were oppositely 
disposed to the cranks worked by the rear pistons. As 
the pistons and their connections always moved in 
contrary directions, their stresses were equal and 
opposite, and the engine was thus balanced. Each 
cylinder had three ports, and in the position of the parts, 
as shown in Fig. 2, steam entered the middle port and 
drove the pistons apart. 

The slide valves were also balanced—see Fig. 2. They 
were linked to pistons working in short cylinders placed 
on the tops of the valve chests. The steam pressure on 
these pistons counteracted that on the slide valve. This 
design was re-introduced by subsequent inventors. 
Bodiner used metallic. packing in all his engines. The 
front crossheads worked the pumps, which forced water 
into the boiler through a series of transverse pipes in the 
smoke-box, shown by dotted lines in Fig.1. The valve 
gear was a single excentric gab motion, the principle of 
which can be understood from the engraving. The 
reversing levers were rocked by the engineman in a 
plane transverse to the centre line of the engine, thereby 





bringing their pins into or out of gear with the respective 
gabs. The frames were double, and the driving axles had 
double axle-boxes and double springs—see the separate 
detail view in Fig. 1, which shows that the springs were 
connected by transverse equalising levers. This device 
was used twenty years later by Pearson in his 9ft. driving 
wheel tank engines for the Bristol and Exeter Railway. 
Bodmer did not believe in grease for axle-boxes, but lubri- 
cated with oil supplied to the journals by small rollers 
mounted in spring arms shown by dotted lines in Fig. 1. 
The hornplates had curved guides for the axle-boxes, so 
that “the same distance will at all times be preserved 
between the ends of the piston-rods and the centre of the 
crank shaft.” The crank pins were concave and the 
brasses on the big ends convex, to equalise lateral stresses. 

Steam was conveyed to the valve chests by outside 





less imitated by rival engineers, from whom Bodmer 
collected substantial damages. As he was “a foreigner” 


‘he met with great opposition from his British com. 


petitors, and his diariesdescribe in forcible language his 
disheartening difficulties with his British workmen, who 
were at that time coming under the influence of Chartism 
and trade unions; and who were, moreover, dissolute and 
unruly to an extent which astonished and grieved Bodner, 
although he loved the English people. He said that 
they would make the finest workmen in the world if they 
were better educated, less prejudiced, and more tem- 
perate. The amount of work Bodimer accomplished at 
Manchester was marvellous. His diaries show him to 
have been in a state of stormy activity in the face of 
most adverse conditiors. He was frequently on duty for 
eighteen hours a day, taking his meals in the countin, 











Fig. 1-LOCOMOTIVE OF BODMERS ORIGINAL DESIGN 


pipes which communicated with both boiler and fire-box. A 
rotating regulator valve was fitted in a chest at the front 
of the steam dome, with a rod running inside the pipe to 
a F handle within reach of the engine-driver. This rod 
had a square portion running loosely through the regulator 
valve and terminating in a small mitre valve forward of 
the regulator valve; and if the engineman wished to urge 
the fire when the engine was standing, he moved this rod 
longitudinally by means of the pendulous lever shown, 
thus opening the mitre valve without disturbing the regu- 
lator valve. This is an early example of the steam blower. 
The exhaust steam passed upward through a pipe outside 
of the steam pipe and thence into the chimney. The 
blast nozzle could be raised or lowered by a rack and 
pinion, the shaft of the pinion wheel being shown broken 


























Fig. 2—CYLINDER AND VALVE CHEST, 1834 


off just outside the chimney. As the blast nozzle was 
but little smaller than the diameter of the contracted 
part of the chimney, the draught could be regulated or 
stopped completely without impeding the passage of the 
exhaust steam. The main features of this engine were 
patented by Bodmer on May 24th, 1834. It is doubtful 
if the engine was ever built, for the drawings have but 
few dituensions written on them, and although made 
seventy-four years ago they are in a good state of pre- 
servation, showing no signs of having been in the shops, 
as do the drawings of later engines presently to be 
described. 

Towards the close of the year 1837 Bodmer became 
acquainted with the Messrs. Birley, of the Chorlton Mills, 
near Manchester, where he subsequently entered into 
partnership with them, and a foundry and machine shop 
were built close to the mills.. It was here that Bodmer 
developed and built his patented cotton spinning 
machinery, machine tools, and balanced engines, both 
locomotive, and stationary, all of which were more or 
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house, and getting home about midnight. His son, 


Rudolph Bodmer, was with him, and Henry Barlow was 
his chief draughtsman. - It was here that he became 
acquainted with Nasmyth, Fairbairn, Whitworth, George 
Stephenson, the Sharp brothers, Richard Roberts, and 
other noted engineers, who were impressed by his origi- 
nality, fertility of invention, and soundness of design. 
The late Mr. Peter R. Jackson, of the Salford Rolling 
Mills, Manchester, was an intimate friend of Bodmer’s, 
and worked his rolling mill patent for rolling railway 
wheel tires in the circle. Peter R. Jackson’s son, Mr. 
R. Newton Jackson, recently informed me that his firm 
has made many mills under Bodmer’s patents, the most 
recent being a mill and engines for the Standard Steel 
Company of the United States, and a complete plant for 
tire making for the Japanese Government. 

After the 1834 engine, the earliest locomotive drawing 
in my possession is dated Manchester, May 31st, 
1842, and the latest pertaining to the same engine bears 
the date November 20th, 1843. Many drawings are 
missing. This engine is shown in Fig. 3. The cylinders 
were 12in. diameter, with a total piston stroke of 24in. 
Driving wheels, 5ft. diameter. This engine had cylindrical 
valves. Their diameter was large, which necessitated 
dropping the cylinder centre below the centre line of the 
driving axle. Instead of the double piston-rods extend- 
ing through opposite ends of the cylinder as in Fig. 1, the 
rod of the front piston slid within the hollow rod of the 
rear piston, as indicated by dotted lines. This design was 
also protected by the 1834 patent, and was used in all of 
Bodmer’s subsequent engines. The feed pumps were 
cast in one piece with the guide bars, and the plungers 
were fixed to the front piston-rod crossheads. The valve 
motion does not appear in the drawings, but it was pro- 
bably the same as in Bodmer’s 1841 patent. The patent 
drawings indicate an improved Stephenson fork motion 
for reversing purposes which actuated D slide valves 
with a fixed cut-off. Separate excentrics moved the 
cylindrical expansion valves, which were made in two 
parts, and mounted on a valve stem having right and 
left-hand screw threads. This stem was rotated by gear 
wheels through a rack and pinion arrangement connected 
to the upright lever on the foot-plate, and the other lever, 
shown in the forward notch of the quadrant, was for 
reversing. The effect of varying the distance between 
the two parts of the expansion valve was to change the 
lap and thus the ratio of expansion. This system was 
adopted by Bodmer in all of the locomotives he built, and 
will presently be illustrated in detail. Bodmer had origi- 
nal ideas about framing. His plan was to build up a frame 
of wooden planks laid flat-wise with iron plates at the top and 
bottom, the whole being bolted firmly together, “ thus form- 
ing a bridge or arch.” The axle-boxes and the brasses for 
the connecting-rods were convex, being an improvement 
on those shown in the 1834 engine. They gave a swivel- 
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ling motion at right angles to the length of the engine, 
thus equalising lateral stresses. No direct evidence can 
be found that this engine was ever built, but the drawings 





were made for the shops, and tracings were mounted on | by excentrics. 


cardboard and varnished. There is every indication that 
these have been handled by mechanics with oily fingers, 
and several changes have been made in construction and 





Fig. 3-BODMER’S LOCOMOTIVE, 


dimensions. Bodmer states that in 1841 he began the 
drawings of a locomotive engine, and started to build 
the engine in 1842. He does not state when the engine 
was finished or where it worked, but his diaries are 
desultory at this period. Fig. 3 probably shows this 
engine. 

Referring to Bodmer'’s working drawings of his loco- 
motives “No.1,” “No. 2,” and “No. 3,” these were | 
built by Bodmer himself, and they ran on the London and | 
Brighton, and the South-Eastern Railways. The earliest | 
drawing is dated February 14th, 1844, and the latest | 
bears date May 7th, 1845. They were made at Manches- | 
ter, and, as in the previous case, many drawings are | 
missing. No general view of engine No. 1 is obtainable, 
but the detail drawings show that the cylinders were 
l6in. diameter with a total piston stroke of 24in. The | 
engine was originally designed with D slide valves, but | 
a later drawing, dated December 9th, 1844, shows 
cylindrical valves, and is reproduced in Fig. 4. The 
stem of the cut-off valve passed through that of the 
main valve, the expansion being varied by rotating the | 











1844 


Fig. 4--CYLINDRICAL VALVES, 


former, which was provided with right and left-hand screw 
threads. The cylinders and valve chests had automatic | 
relief valves. 

Fortunately, nearly all of the drawings of engines | 
No. 2 and No. 8, which were duplicates, including the 
tenders, have been preserved, and elevations and details 
are shown in Figs. 5, 6, 7, 8, and 9. The cylinders were 
16in. diameter, with a total piston stroke of 30in.; driving | 
wheels, 5ft. 6in. diameter; heating surface of fire-box, | 
73 square feet; tubes, 769 square feet; total heating sur- | 
face, 842 square feet. The frames and convex axle-boxes | 
were substantially the same design as in the engine | 
shown in Fig. 3. 


Reversing was effected by the Stephen- | 
son link motion, shown in Fig. 7; but the valve rod, | 
instead of working in guides, was suspended by a link | 
mounted loosely on the reversing shaft. This shaft had | 
a short arm and link which raised or lowered the radial | 
link, the arm being either vertically up for fore gear as | 
shown, or vertically down when the motion was in the 

back gear, thus holding the radial link firmly in either | 
position. It was never held in an intermediate station, 
as it was not used for expansion purposes. The rod of 
the expansion lever—the longer one, see Fig. 5—was | 
provided with teeth, which meshed with a wheel operat- | 
ing a series of spiral gear wheels—Bodmer is said 





1841-3 


| to have invented the spiral gear wheel in 1803—shown 
}in Fig. 7, thereby rotating the expansion valve 
| spindles, which were worked at a constant stroke 
The two parts of the expansion valve 
| travelled on the back of the main valve—see Fig. 8—the 
cut-off being varied by changing the lap. The crown 
sheet of the inside fire-box was deeply corrugated, and 


| 


| 











When, by means of rods and levers, the skids were 
lowered to the rails as illustrated, they immediately—if 
the tender was in motion—dragged along on the rails and 
blocked the wheels. The action of these brakes was 
violent, and occasionally the wheels were lifted from the 
rails, causing accidents. These tenders were disastrous 
to Bodmer, not only because of their inherent badness, 











the grates were divided longitudinally by a mid-feather, 
which received a perforated feed-pipe. This pipe, having 
two check valves, terminated in a hemispherical socket— 
lig. 6—enclosing a ball cast in one piece with a pipe 
provided with a swivel joint. This joint is not shown, 
but it is illustrated in sheet 2 of Bodmer’s 1844 patent. 
The tender was provided with a similar pipe—Fig. 9—so 





Fig. 5-BODMER’S LOCOMOTIVES, Nos. 1 and 2, 1844-5 


but from the fact that an accident to the tender was often 
reported as a failure of the engine, and “the foreigner’s 
complicated locomotives” were condemned accordingly. 
One of these engines was received by the South-Eastern 
Railway Company in July, 1845, and it was numbered 
123 on their books. It did good service until May 23rd, 
1846, when it ran off the line near Pluckley whilst hauling 
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Fig. 6—PLAN OF LOCOMOTIVES Nos. 1 and 2 


that when fastened together they formed both a feed-water 


connection and a draught coupling between the engine | 
Spur and pinion gearing, worked from the | 


and tender. 
middle axle of the tender, operated a crank and connect- 


| ing-rod which drove the feed pumps, as shown by dotted 


lines in the drawing. The hornplates were of cast iron, 


| with housings for the helical springs. The peculiar feature 
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an express train from Dover. The engine-driver was 
killed. Signs of a crushed flint stone were found on the 
rail, which was supposed to have caused the derailment, 
but stories were circulated that “the compensated 
mechanism ” threw the engine off. This, of course, was 
not true, for the locomotive superintendent, the late Mr. 


' Cudworth, and also the fireman of the engine, testified 
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Fig. 7—VALVE GEAR OF LOCOMOTIVES Nos. 1 and 2 


of these tenders was the brakes, the brake blocks being 


wooden skids, having iron shoes at the bottom and | 
| after the accident, but it was not broken up until about 


A-shaped castings at the top. These castings were 
guided in angular mortices produced in the hornplate 
brace-rods, so that when the skids were raised from the 
rails they hung between the wheels and clear of them. 


that it was the steadiest running locomotive in their 
experience. The engine appears to have been laid aside 


1880. It ran a total of 16,500 miles. 
The other of these two engines was received by the 
London and Brighton Railway Company in December, 
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1845, and it was numbered 7 on the company’s books. 
It was entirely rebuilt in 1849 as an ordinary two-crank 
locomotive, and was broken up in March, 1876, with a 
credit of 491,825 miles. 

Bodmer states that the locomotive No. 1—Fig. 5—was 
a partial failure, and was returned to his Manchester 




















| had a series of transverse water bridges, and the grates 
| were divided transversely by another water bridge. 


| which was a sleeve closely fitting the inside of the 
| chimney like a telescope. 
| a hood surrounding the blast nozzle, the draught would 








coupling pin in the centre of the foot-plate, and the engine 
had thus virtually leading and trailing bogies. All of the 
wheels had helical springs except the drivers. The 
frames were of the “bar” type, the upper and lower 
members carrying heavy V-shaped cast iron guide bars 
for the equally massive crossheads, which were of brass. 
The driving axle was also of brass, being cast in one 
piece with the wheel bosses. All brass parts in sight 
were polished, and, with the brass bogie axle-boxes, 
must have given the engine a handsome appearance. 
The main and expansion slide valves were cylindrical 
and concentric, the stem of the former sliding within that 
of the latter. The rate of expansion was regulated by 
spiral gear wheels, which need no detailed description. 
The expansion excentrics worked the feed pumps direct, 
and their plungers had arms fixed to the expansion-valve 
spindles. This engine had the Stephenson link motion, 
but the radius link was carried by and oscillated in a 
circular frame having an arm jointed to the weigh shaft 
arm, instead of being moved by the usual lifting link and 
arm from the weigh shaft. The cylinder cocks had 
springs and were automatic. The fire-box crown sheet 


The 
grate bars were supported by trunnions at their ends, and 
could be rocked by a rod and lever on the fireman’s side. 
The fireman also controlled the draught by a damper, 


If this sleeve was lowered to 


be stopped without obstructing the exhaust steam. The 


rough handling. Nevertheless, the design should be 
placed on record as the production of a masterful and 
far-seeing mind of sixty years ago. 

Bodmer left England in 1848, and after living in the 
suburbs of Vienna he removed to Ziirich, where he resided 
with his son-in-law, Frederick Reishauer, who was the 
owner of a machine tool factory there. Bodmer designed 
some new tools for these works, which went far to make 
Reishauer a prosperous man. 

Bodmer died at Ziirich, May 29th, 1864. He was a 
M. Inst. C.E., belonged to other scientific bodies, and was 
one of the most prolific inventors of the nineteenth 
century. 

The Actiengesellschaft fiir Fabrikation Reishauer 'scher 
Werkzeuge is now doing an extensive business at Ziiric|,, 
some of the machinery there being practically the sanic 
as that designed by Bodmer, as above stated. These 
works are now under the management of Professor |, 
Aeppli, who is a member of the Bodmer family, and to 
whose courtesy I am indebted for the use of Bodmer's 
papers, as alluded to at the beginning of this article. 








THE CHARTERED INSTITUTE OF PATENT 
AGENTS. 


ON Saturday evening last the Chartered Institute of Patent 
Agents gave a dinner in honour of Sir Cornelius N. Dalton, 
K.C.M.G., the retiring Comptroller of Patents, Designs, and 
Trade Marks. Members and guests to the number of near! 
150 sat down to dinner under the chairmanship of Mr 


William Clark, the President of the Institute, in the White 
hall Rooms of the Hotel Métropole, and amongst those 
present, in addition to the guests of the evening, were Mr. 
R. E. Cunliffe, the Solicitor to the Board of Trade; Mr. W 


| front tube plate was about even with the centre line of 
| the leading wheel, and the smoke-box extended backward, 
| surrounding the front part of the boiler and steam pipes, 
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Fig. 8-CYLINDER OF LOCOMOTIVES 1 and 2 


| 
shops, where it remained until the works were sold in | 
1846, at which time the engine was cleaned and repaired | 
and sent on a trial trip to Bolton. It was soon afterwards | 
sold for £1600, but to whom it is not known. 
At the close of the year 1845, after the death of Mr. | 
H. H. Birley, the Manchester shops were given up, and | 
Bodmer moved to London, where he prepared a set of 


with an extension enveloping the steam dome; thus, by 
deflecting plates the gases of combustion were made to 
circulate around these parts before finding an exit at the 
chimney. This was a type of superheater. The dome 
was a box-like structure with a semi-circular top, and 
the boiler-plate beneath it was perforated with small 
holes. The steam passed out of the dome through a pipe 
having a narrow slit along its top. This slit was flared 

















The Engineer” 


Fig. 9—-TENDER OF LOCOMOTIVES 1 and 2 


working drawings of his most remarkable locomotive. 
Only fourteen of these drawings have survived, but the 
general views are complete, and an elevation and plan 
have been selected as shown in Figs. 10. These 
drawings are dated “ London, February 17th, 1846.” The 
leading dimensions of the engine were :—Cylinders, 22in. | 
diameter, with a total piston stroke of 24in.; driving | 


outwardly to deflect particles of water away from the 
opening. 

Bodmer intended this engine to work at a steam 
pressure of 1001b., and he estimated that it would take 
an express train of twelve coaches. Assuming that the 
effective pressure on the pistons was 85 per cent. of the 
boiler pressure, the tractive effort of the engine would be 

















Fig. 1O—DESIGN OF BODMER LOCOMOTIVE, 


wheels, 7ft. diameter; total length over the buffers, | 
38ft. Tin. It was a combined engine and tender, the | 
tender leading wheels supporting the rear end of the | 
engine by means of two capstan screws in the engine | 
foot-plate resting on their axle-boxes, lateral motion being | 
taken up by two helical springs bearing against the inner 
sides of the boxes, so that the tender could swing on the | 


1846 


22? x 24 x 85 
84 
surface—not known—was large enough to supply the 

cylinders with steam. 

No evidence can be found that this engine was built, 
although the drawings show every indication of having 
been in the shops, for they have been ruined by oil and 


= 11,754 1b. approximately, if the heating 





Temple Franks, the newly elected Comptroller ; Mr. H. Hat 
field, the Chief Examiner at the Patent-office; Mr. E. W 
Hulme, the Librarian at the Patent-office ; Sir H. Llewelly: 
Smith, K.C.B., the Permanent Secretary of the Board of 
Trade; Mr. H. G. Tennant, the Parliamentary Secretary of 
the Board of Trade, and numerous representatives of the Bar. 

After the toast of ‘‘The King ’’ had been duly honoured, 
the President rose to propose the health of Sir Cornelius 
Dalton. It was, he said, a great satisfaction to the Institute 
to have him there as their guest. Yet there was an element 
of sadness in the occasion, as it was in order to bid farewell 
to him that he had been invited, and there was always sad- 
ness in parting from a personal friend such as Sir Cornelius 
had been to all of them. Many changes in the law and 
practice had taken place since he first became Comptroller. He 
had had the carrying out of these changes, and work had 
been arduous, particularly so as regarded the Acts of 1902 and 
1907. It was a matter for wonder that the transitions had 
been carried out so smoothly, and that they had been so was 
largely due to the tact and business ability of Sir Cornelius. 
The President then read letters from the President of the 
Board of Trade, Sir John Fletcher Moulton, the Chancellor 
of the Exchequer, the Attorney-General, and Sir Francis 
Hopwood, in which, while explaining their inability to be 
present, they all expressed regret in being unable personally 
to join in doing honour to Sir Cornelius. 

Sir Cornelius Dalton in his reply said that he felt like one 
who after twelve years’ supervision—not by the police—but 
by the Chartered Institute and the Patent Bar, suddenly and 
unexpectedly found that he had received a verdict in his 
favour, and that he left the court without a stain on his 
character. He must say, unhesitatingly, and at once, that 
such a verdict would have been impossible without the help 
of the staff at the Patent-office. Even as it was he was 
afraid that some of his decisions had not always given satis- 
faction to both sides, but he shuddered to think what those 
decisions might have been had not the Patent-office staff been 
behind him. He was grateful tothem. Fortunately for his 
successor they remained behind, and many of them possessed 
the great advantage of being young. Good as they were. 
they would improve as they got older. The head of a public 
department must have a good staff. The 1902 Act had been 
very troublesome to administer, and the work could never 
have been carried out without the whole-hearted assistance 
given by the Chartered Institute, the Patent Bar, and the 
Board of Trade. The latter had recognised the necessity of 
having a good staff at the Patent-office, and had seen that 
one had been provided. 

Mr, Edward Curpmael then proposed the toast of the 
‘* Bench and theBar.’’ He first of all read a telegram from the 
Lord Chief Justice expressing his regret that he was unable 
to attend owing to his having to conduct the Manchester 
Assizes. The toast, said Mr. Carpmael, was, he thought, 
most appropriate, when it came to be considered that the 
great aim and object of the members of the Institute was to 
deprive the Bar of work and reduce the Bench to a life of ease 
and leisure. He thought they might congratulate themselves 
on the result. During the last three years only twenty-cne 
patents, the specifications of which had been drawn up by 
members of the Institute, had been found to be bad. It was 
the business of counsel to talk and of the patent agent to hold 
his tongue, and it would accordingly be most improper of 
him to make a long speech; he therefore asked that his 
hearers might drink to the Bench and the Bar, and ‘‘ long 
may they live to upset patents not taken out by members of 
the Chartered Patent Agents.’’ 

Mr. W.R. Bousfield, K.C., and Mr. T. Terrell, K.C., both 
responded, and both bore testimony to the good opinion 
which the Bar, one and all, had of the retiring Comptroller. 

The toast of ‘‘ Our Guests ’’ was then given by Mr. Oliver 
Imray, who confined his remarks largely to the 1907 Act. 
Mr. W. W. Beaumont and Mr, Temple Franks repli.d; the 
latter in an excellent speech declared that it was his inten- 
tion to carry out his new work without fear or favour, and to 
do his best, in interpreting the new Act, to bear in mind the 
general principles on which it was framed—namely, to assist 
the poor inventor and to foster British trade. 

Mr. A. J. Walter, in a laudatory speech, proposed the toast 
of the ‘ Chartered Institute,’’ which was replied to with com- 
mendable brevity by the Chairman, this bringing the evening 
to a close. 








\enu Exutprtion,—The first International Aero and Motor 
Boat Exhibition will be opened at Olympia, Kensington, on 
Friday, the 19th inst., and will continue open till the 27th inst. 
It will be held by the Society of Motor Manufacturers and Traders 
in conjunction with the Aéro Club of Great Britain, 
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THE NORTH LONDON RAILWAY. 





WHEN announcing the terms of the provisional agreement 
entered into between the North London and London and North- 
\estern Railway Companies, and which came into operation on 
iebruary Ist, the chairman of each briefly alluded to the ori- 
«in of the smaller line, and to their identity of interests. The 
cireumstances that led up to this fusion are well known, while 
ile consequent changes now contemplated in the management 
and staff of the smalier railway are equally familiar. How- 
ever, With the extinction of the North London Railway 
Company as a separate entity a sketch of its career may be 
furnished. This small system, the pioneer of all purely 
urban railways, was authorised in 1846 under the title of the 
Kast and West India Dock and Birmingham Junction 

Railway, its object being the carriage of goods and minerals 
between the London and Birmingham Railway at Camden 
Coods Station and the West India Docks at Poplar. In 
1850 an Act was obtained for effecting junctions with the 
Blackwall and Eastern Counties Railways at Bow, and by 
means of the former the North London obtained access to 
Fenchurch-street Station, and its trains commenced to run 
toand from that terminus in 1851. This facility laid the 
foundation stone of the exceptional prosperity that it enjoyed 
for so considerable a period, as well as the rapid develop- 
ment of short distance passenger traffic to districts through 
which the line runs. For some years, however, the western 
terminus of North London trains was Hampstead-road, a 
name subsequently changed to Chalk Farm, where passengers 
from the ‘‘ Dock Lines’’ who wished to join the very few 
North-Western trains calling at Camden ticket platform had 
to walk over a long footbridge. 

The first through service further west was started for the 
Exhibition of 1862, the North London Company advertising 
that it ran trains vid Camden to the Exhibition. This, 
however, really meant running vid Willesden and the West 
London line to a primitive temporary station on the site of 
Addison-road, Kensington, whither the journey was com- 
pleted by means of Messrs. Chaplin and Horne’s omnibuses. 
The extension to the City from Kingsland to Broad-street was 
opened on 31st October, 1865, and three years later the Fen- 
church-street service was withdrawn. 

The North London Railway proper comprises only twelve 
route miles, extending from Broad-street terminus—one. half 
of which is the property of the North-Western Company—to 
Chalk Farm in the west and to Poplar in the east. It also 
partly owns another five miles, viz., the North and South- 
West Junction line, from Acton to Kew Bridge, Richmond, 
and Hammersmith. However, the company possesses 124 
locomotives and 1303 vehicles, including 622 passenger 
coaches, the need for which is due to the fact that it works 
trains over 100 miles of other companies’ lines. These run- 
ning rights cover the Great Northern main line as far north 
as Potter’s Bar, and the same company’s High Barnet, 
Alexandra Park, and Enfield branches; the North-Western’s 
alternative routes between Camden Town and Willesden 
Junction ; and the London, Tilbury, and Southend system as 
between Bromley Junction and Plaistow. Other trunk rail- 
ways linked up with the North London are the Midland at St. 
Pancras (Goods) ; the Great Eastern at Victoria Park, Bow, 
and Poplar; and the Great Western and London and South- 
Western by means of the North and South-West Junction 
line. The Poplar Docks are the property of the North London 
Railway, which provides facilities there for the traffic of the 
North-Western, Great Northern, and Great Western Com- 
anies. 

. North London passenger trains run nearly two million 
miles per year, and make 7000 stops per day, while they have 
carried as many as fifty million fares, exclusive of season 
ticket holders, in a year. The mineral and merchandise 
traffic, which, unlike the passenger, is not a diminishing factor, 
now amounts to three and a-half million tons per year. In 
view of these facts it isnot surprising that the North London 
Railway should possess plant works of its own. The Bow 
Works, which hitherto turned out all the locomotives, carriages, 
wagons, signals, sleepers, chairs, telegraphic apparatus, &c., 
required by the company, were founded in 1853, though loco- 
motive building did not begin there till ten years later. The 
factories and offices now cover thirty-one acres, extend for 
three-quarters of a mile, and find employment for 800 men. 
It is understood that the working agreement will lead to the 
closing of these works, and that repairs will be carried out in 
the North-Western shops at Willesden. 

The standard types of passenger and goods engines were 
introduced by the late Mr. William Adams when chief of the 
locomotive department, more than thirty years ago. His 
designs have been adhered to, though all the details have 
undergone strengthening. Each type has outside cylinders 
and tanks. The passenger class has four coupled driving 
wheels of 5ft. 5in. diameter, four bogie wheels of 2ft. 10in. 
diameter, and the remaining leading dimensions are as 
follows :—Cylinders, 174in. by 24in.; working pressure of 
boiler, 1601b.; heating surface of tubes, 860 square feet ; 
heating surface of fire-box, 91 square feet; total, 951 square 
feet; grate area, 16.62 square feet; inside diameter of 
boiler, 4ft. 94in. ; length of barrel, 9ft. 94in.; capacity of 
tanks, 850 gallons; total weight in working order, 49 tons 
13cwt. 3qr. The goods engines have six coupled wheels 
of 4ft. 4in. diameter; cylinders, i7in. by 24in.; working 
pressure, 1601b.; total heating surface of boiler tubes and 

fire-box, 957 square feet; grate area, 16.33 square feet ; and 
weight, 43 tons 9 cwt. 

The North London’s passenger rolling stock has under- 
gone but little modification in pattern. Most of the 
carriages are still mounted on but four wheels, and retain 
the original panelling andval medallions on the doors, on 
which are placed the company’s monogram and the number 
of the classes. Up to November, 1875, the North London 
Railway only carried first and second class passengers, while 
to this day little or no upholstery is vouchsafed the third- 
class, and it has been suggested that the inferior quality of 
this accommodation has contributed somewhat to the 
declining popularity of the line. Interesting features of 
these trains are the retention of the raised guard’s look- 
outs and the bright scarlet colouring of the rear of the vans, 
which are reminiscent of the olden days when the guard had 
to be on the watch for signals from the engine-driver, and 
the latter could not implicitly rely upon the semaphore 
signals to tell him whether there was a train ahead or not. 

The annals of the North London Railway furnish one 
memorably sensational occurrence. On the 9th July, 1864, 
an elderly bank clerk, named Briggs, was murdered in a 
Ncrth London train by an alien called Miiller. The crime 


was perpetrated between Victoria Park and Hackney Wick 
stations at 10 p.m., the victim’s body, with the head greatly 
disfigured by blows, being discovered on the line near the 
Milford Arms Tavern. The only clue was the finding of a 
hat, which had never been in Mr. Briggs’ possession, in the 
blood-saturated compartment. This hat was eventually 
identified by a cabman as one he had bought for an acquaint- 
ance, Franz Miiller, and the latter, when captured on land- 
ing in America, was found to be wearing Mr. Briggs’ hat 
slightly cut down. The crime itself was of an entirely 
unimaginative character, and prompted simply by robbery ; 
but as the first instance of murder committed in a train, it 
aroused intense, unparalleled interest in the public mind, and 
fixed attention on the insecurity of the conditions of railway 
travelling, similar anxiety being created in France and 
Germany. A great public agitation for establishing some 
means of communication between the passenger and either 
guard or driver was started. However, the Board of Trade 
was lukewarm, while the railway companies unanimously 
and strenuously resisted the proposal on the grounds that the 
facility would be abused, and that as the signal of distress 
could only convey one meaning, “‘stop,’’ such emergency 
halts between stations would be very dangerous, which was 
true enough under the system of signalling then in vogue, 
that impcsed an interval of time in lieu of space between 
trains. At last the Board of Trade was ccmpelled to move 
in the matter, and announced its intention of introducing a 
Bill to compel the provision of such communication upon 
trains running for a greater distance than 20 miles without 
stopping, whereupon many experiments with electrical and 
other devices were made by the principal railway companies. 

One of the leading electricians of the day invented an 
electrical apparatus, with which he demonstrated before a 
large gathering of railway representatives at Westminster. 
After explaining the system, the inventor turned to a model 
and pressed a button, which he said would cause a bell to ring 
alike in the guard’s van and engine footplate. But nothing 
happened. This fiasco killed all chances of the general adop- 
tion of any uniform electrical alarm signal, and as a result of 
trials held on the North-Eastern Railway at York soon after- 
wards, Harrison’s cord system was recommended for adoption. 
Notwithstanding its constant failures, the awkward, clumsy, 
and inefficient communication cord continued for a long 
while to be the standard system, though some lines, notably 
the London, Brighton, and South Coast, had electrical devices. 
At the present time a simple, reliable, and accessible contri- 
vance has now been almost universally adopted. With it, in 
order to give an alarm, either of two chains inside the carriage 
is pulled, and the resulting action is an application of the 
brake and the sounding of a whistle. The North London 
Railway incurred such odium on account of the murder of 
Mr. Briggs that it adopted the expedient of making a small 
opening closed by glass between every compartment, so that 
anything wrong in one compartment could be witnessed in 
another. However, these windows, which were nicknamed 
**Miiller’s Lights,’’ did not last long, as it was found that 
they gave rise to blackmailing charges. 

The North London claims to have been one of the 
first railways to instal an interlocking apparatus approved 
by the Board of Trade. It was invented by a man named 
Chambers, and manufactured at Bow Works, the date of the 
specification being 5th January, 1860. It was first installed 
at Kentish Town Junction, but not before a terrible accident 
had occurred there in September, 1861, when a collision 
between a North London excursion train and a North-Western 
ballast train resulted in sixteen persons being killed and 320 
injured. For many years the codes of signals transmitted by 
means of block telegraphic instruments on different lines 
were separate and distinct, and at junctions there was the 
difficulty and danger of one signalman having to work two or 
more different codes. This was the cause of the serious acci- 
dent at Canonbury tunnel on the 10th December, 1881. A 
North London signalman, confusing the Great Northern bell- 
signal for ‘‘line blocked,’’ which corresponded to his own 
company’s signal for ‘‘Jine clear,’’ sent three trains in suc- 
cession to destruction in the tunnel. This disaster led to the 
companies adopting a more uniform system, which came into 
force in October, 1884. 

Adverting to the former prosperity of the North London Rail- 
way, during some twenty-five years the company was able to 
pay dividends averaging 6? to 74 percent., and its stock stood 
in the market the highest of any railway stock in the kingdom. 
On the basis of its last annual dividend of 5 per cent., the 
North London is still the best dividend payer of any in the 
London group. The electrification of the system has been put 
forward as a means of stemming the flow of passengers to 
competitive routes, but as the cost is estimated at a million 
sterling, the idea is not considered feasible at the moment. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—In view of the interesting discussion which is going on in 

the columns of your excellent journal as a result of my first letter, 
I feel induced to add a little more to what I have already said on 
this subject. I read ‘‘Argus’s” last letter with interest, and not 
a little amusement. His enthusiasm for the compound locomotive 
has caused him to make some palpable mistakes. However, as he 
first of all deals with ‘‘speed,” I will do likewise. I regret that 
the question of speed has entered into this discussion at all, and 
my sole object in quoting the record speeds made on English rail- 
ways was to convince ‘“‘ Argus” that his statement that ‘“‘it isa 
fact that compounds are faster than single-expansion locomotives ” 
is entirely erroneous. I am fully aware that some very high 
speeds have recently been recorded on the Baden State and other 
continental raiways, but the best of these is not in it compared 
with the Great Western Railway’s record run between Bristol and 
Paddington, which is, I believe, still a world’s record. Some 
of your readers will remember that on May the 9th, 1904, this 
train sustained an average speed of 71.5 miles an hour from start 
to stop, covered 774 miles in the final hour,.and during the run 
maintained a speed of 80 miles an hour for 73 miles on end. It 
is interesting to note that no record maximum speed was reached 
during this run, much higher speeds having been observed on 
other occasions, 
But enough. This is not a discussion on ‘ speed,” but loco- 
motive practice. Locomotive engineers will tell you that so far as 
speed only is concerned, no advantage whatever can be gained by 
compounding. 

The leading article on ‘‘Compound Locomotives,” published in 
your issue for January 29th, fairly sums up the position of affairs 








with regard to British locomotive practice at the present time. 


Your remarks respecting the Midland compounds are deserving of 
careful consideration. I am with you entirely when you say that 
the success of these engines is due more to their proportions in all 
probability than it is to compounding. This view is evidently 
shared by Mr. J. G. Robinson, the able chief mechanical engineer 
of the Great Central Railway, with respect to his three-cylinder 
compounds on that railway, which engines have the same cylinder 
dimensions as the Midland compounds, but are, however, of the 
4-4-2 type. Mr. Robinson has designed a new type of express 
engine with three simple cylinders, which is to run in competition 
with the compounds. The newcomer represents a most note- 
worthy departure from standard practice, and her performances 
will be watched with great interest. The cranks are placed 
120 deg. apart from each other, an arrangement resulting in a 
very good balance, and an almost ideal turning moment—superior, 
in fact, to any other arrangement of cylinders. A very even 
draught on the fire is also secured, there being six exhausts or 
‘beats ” for each revolution of the driving wheels. It remains 
to be seen whether the use of three-cylinder simple locomotives will 
become popular in this country ; but it is not unlikely, for I hear 
that Mr. Wilson Worsdell has designed, and will shortly build, some 
three-cylindersimple 4-8-0 tank engines for the North-Eastern Rail- 
way. ‘Argus,” in his last letter, says that we are now using axle 
loads of 18 tons, for which 14 tons to 16 tons is sufficient 
with compounds of the most modern design. He also says that 
528 tons — engine and tender included, I take it—is hauled on acon- 
tinental railway at 60 miles an hour, with an adhesion load of only 
30 tons total ; and invites me to inquire of locomotive engineers 
what load they could haul with simple locomotives limited to the 
same adhesion weight. Being myself a mechanical engineer, I 
have no need to go to such trouble, being fully competent to 
answer the question myself. I beg leave respectfully to inform 
‘* Argus” that the draw-bar pull of any locomotive bears a distinct’ 
relation to the adhesion weight. The greatest pull that a loco- 
motive can possibly exert is limited to the amount of power that 
the driving wheels can resist without slipping. It matters not one 
iota whether that power be derived from compound or from simple 
cylinders, the effect is the same in either case ; co that what com- 
pounds can do with 30 tons of adhesion, simple engines can do 
equally well, 1 would point out to ‘‘ Argus” that agiven amount 
of adhesion weight is worth more in a three or four-cylinder 
balanced engine than is the case in a two-cylinder engine, due to 
the fact that the pressure on the rails is more constant. This, 
however, applies to compounds and non-compounds alike. I do 
not quite see why ‘“‘ Argus” should advise me to read carefully 
your leading article on “‘ The limitation of weight in locomotives.” 
I can fully endorse all that is said in that able article, for it applies 
to any and every type of locomotive. Inhisletter ‘‘ Argus” says 
that the responsibility is there placed upon the large boilers with 
high pressures which are necessary for single-expansive working. 
‘* Argus”’ seems to have overlooked the fact that compounds 
usually work at higher pressures than do simple engines. It is 
also a fact that the boilers ot compound engines are as large, 
and in many cases, larger than those used on simple engines. 
With regard to the ‘‘ideal” compound locomotive that is sug- 
gested by Mr. John Riekie as being specially suited for the heavy 
express work of our British isilways, viz., one having two 19in. 
high-pressure cylinders and two 30in. low-pressure cylinders, will 
Mr. Riekie be kind enovgh to inform us as to where he would 
place them on a British locomotive? The British loading gauge 
does not admit of cylinders larger than 23in. diameter being placed 
outside the frames, and there is only room for one 30in. cylinder 
inside. However, perhaps Mr. Riekie has arranged for this in 
some way, and I shall be glad if he will show us how it can be 
done. Cuas. W. DAUNCEY, 
Birmingham, February 22nd. 


LOCOMOTIVE SUPERHEATING. 


Srr,— Your correspondent ‘‘ Argus,” p. 187, ingenuously assumes 
that I must be ignorant of a thing merely because I did not specifi- 
cally mention it in a necessarily short letter. I simp'y selected 
the Lancashire and Yorkshire Railway as an example of what can 
be done, and if I omitted any reference to the Great Western, so 
also did J omit any allusion to certain other British lines on which 
superheating is being tried to-day. 

I would remind ‘‘ Argus” that a foreign invention is none the 
worse for being foreign. The one in question belongs toan English 
company, and as the railway companies make their own apparatus 
there cannot be any legitimate objection to the adoption of a 
superheating system which has now stood the test of many years, 
and which has undoubtedly given good results. To resist its 
application on the ground that it did not have its genesis in this 
country does not seem either reasonable or scientific. We might 
as well refuse to have anything to do with radium for no better 
reason than that it was first discovered in France. 

Personally, I have always been in favour of compounding for 
heavy trains, and to that extent I am in agreement with ‘‘Argus.” 
But there is no need to have recourse to compounding in order to 
keep the axle load down. The weight can be kept within practic- 
able limits by means of four-cylinder simple engines using highly 
superheated steam, and as superheating is the equivalent of even 
a larger boiler than that rendered tantamount to by compounding, 
and as, moreover, the fuel economy is greater for the same draw- 
bar pull, there cannot, to my mind, be any question in this con- 
nection as to which is the superior method. Of course, I am not 
saying that compounding cannot be, or ought not to be, used in 
conjunction with superheating. I am not now discussing that 

int. 

Pot is very curious that as soon as successful superheating comes 
along, the compound locomotive—at any rate, abroad—suddenly 
becomes a marvellous coal saver, although there are still many 
engineers who do not think that compounding is worth the candle. 
The high-pressure question helps us not atall, considering that a 
large number of simples now work at from 2001Ib. to 225]b. per 
uare inch. These are in every way expensive pressures, of 
doubtful ultimate advantage, the economical alternative to which 
is the employment of superheating and normal pressures in com- 
bination. F. W. BREWER. 
London, February 27th. 


INVENTION AND OUR PATENT LAWS. 


Str,—I have read your article on ‘‘ The Fitness of Invention” 
with great interest. I venture to suggest that what is really 
wanted is some encouragement to inventors, and I think that 
attention might well be directed to certain aspects of the Patent 
Laws which seem to me to require consideration. 

At the present time every patentee has to pay to the State, in 
addition to the £5 preliminary fee to cover the first four years of 
a patent, a renewal fee for each subsequent year during the cur- 
rency of the patent, the total fees amounting in all to £100. If 
the renewal fees are not paid the patent lapses. ; 

These renewal fees bear no relation to the profits derived by a 
patentee from the patent—a fact which frequently operates very 
unfairly in cases where a patentee who, making no profit from his 
patent during the first four years, and despairing of doing so, 
neglects to renew the patent, only to find that the invention is a 
commercial success long before the expiration of the fourteen 
years for which the patent would last if renewed ; but the patentee, 
owing to his not having renewed, possibly for want of means, is 
left entirely out in the cold. 

I venture to suggest thata much fairer way of raising money 
for the expenses of the Patent-office would be to charge an annual 
fee in the form of a — on the profits derived from the 
working of the patent, whether by the patentee himself or his 








nominees, and that if no = have been made on the expiration 
of the four years no fee should be charged for the renewal of the 
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patent ; indeed, with a view to stimulate invention, the prelimi- 
nary fee might be considerably reduced or even dispensed with. 

I venture to think that if some alteration in the law such as I 
have suggested were to be adopted, namely, the payment by 
patentees to the State on the profits which by the favour of the 
State monopoly they are enabled to make, a very considerable 
encouragement would be given to the inventor, especially the 
practica! man of smal] means. 

I have not touched on the question of patent agents, but | have 
ne doubt they would greatly benefit by such an alteration of the 
law, as there would be certainly a much greater number of appli- 
cations. 

Even if no immediate alteration be possible, I suggest the Chan- 
cellor of the Exchequer might with justice look to the enormous 
profits made out of some successful inventions as a proper source 
to increase the revenue. R. R. O. 

March 2nd. 


ABOLITION OF PATENTS. 

Str,—Probably only some of your correspondents and few of 
the general public realise the immensity of labour inventors are 
put to and the beneficial effect their multitude of attempts and 
failures alone have on advancement. Abolition of letters patent 
would be sound reasoning enough if the gift of ingenuity—the 
very highest gift Nature bestows—could otherwise be fostered. 

Ingenuity, to be nourished, must be rewarded by the community 
in some way or other, and a form of monopoly for a limited period 
appears to be the very least the State can offer as a stimulus to 
progress. ‘‘A course, to me, which might tend to our good as a 
nation,” would be to recognise unreservedly the value of system- 
atically directing originality. Mere knowledge, that is, the 
classification of facts that appear to be true to date, is a com- 
paratively easy acquisition by the ordinary mind. It is even over- 
provided for to the detriment of physical progress. Knowledge, 
of course, is quite useful as food, but by itself it is simply a direct 
prejudice against progress. It is the ingenious or innate treatment 
of knowledge, evenin small quantities, that a certain world-wide 
circulated text-book—seldom, if ever, seriously considered — states 
to be wisdom, and to be found congenital. 

To me, at least, initiative minds are not the insane, impulsive, 
superfiludus activities they are generally supposed to be. They 
are the most valuable pyschological asset the universe produces ; 
they are the makers of nations, the creators of commerce, and the 
prophets of international intercourse. A child showing an original 
turn of mind should be able to have that mind educated—in the 
literal sense of the word—the educators should become the 
students of that mind, and not its crammers and aborters. When 
that mind has ripened after a strenuous life of mental labour—not 
easily reckoned by the ordinary man’s mental standard—its 
faculty of invention is an almost priceless asset to the State that 
bred it, and any stimulus the State can offer for this consumma- 
tion cannot be too high so long as the benefits it offers can be 
regulated to the national law of supply and demand governing 
national and international communities. 

Anyway, I cannot see how the lethargy or rapacity of one 
insignificant State can be held up as an object lesson to stifle the 
prospects of the most useful class on earth, which, admittedly, up 
to the present time, is deficient in reward. 

CHas. HYDE BEADLE. 
March Ist. 


Srr,—Doubtless you have records of a section of Carlyle’s 
majority which fireworked and fizzled out on the abolition of 
patents about thirty years ago. 

If such records are now available, I commend to Mr. J. Suther- 
land Warner's serious consideration while there’s time to save his 
face, INDUSTRIAL UNIT. 


WAVES AND THE CONSERVATION OF ENERGY. 

Srr,—I should be greatly obliged if any of your readers could 
inform me whether there exists any record of experimental 
researches into the problem of the wave motions set up by the fall 
of a body into a pool of water. 

I believe that some such experiments were carried out by 
Rankine some thirty years ago on one of the Scotch lochs, and 
that he was able to detect the undulations set up by the fall of one 
hundredweight from a height of 90ft., at a distance of seven miles 
from the point of impact, but so far I have been unable to find any 
report of the results, 

What I am desirous to apprehend is the relation between the 
work communicated to the water by the impact of the falling 
weight and the amount of water set in motion during the whole 
period from the impact up to the complete expiration of all the 
undulations to which this impact gave rise, and also the law 
governing the variations in height of the waves as they recede from 
the focus of disturbance. 

Accepting the existing theories of wave motion, the facts remain 
that any floating body in the path of such waves is raised and 
lowered by their passage, and that more floating bodies will lie on 
the circumference of a circle, say, two miles in radius, than on one 
of only one mile. 

In other words, if suitable arrangements of pulleys could be 
practically installed to take up the work done in raising and lower- 
ing these floats, more could be collected from the greater circum- 
ference than from the lesser, unless it can be shown that the 
height of these waves varies directly with their distance from the 
centre. 

Even if this can be shown, and in face of one’s own observation, 
it is difficult to believe that any such relation holds good ; the 
difficulty still remains that whilst the work done remains constant, 
the force to which this work is due varies inversely as the square 
of the distance from the point of impact. 

I should be sincerely grateful to any one who could throw light 
on this seeming departure from the accepted principles of the 
conservation of energy. 

F, N. MAUDE, Col. C.B. (late R E.) 


TRANSMISSION OF HEAT BETWEEN FLUIDS. 

Str,—In reply to Mr. W. Vincent Treeby’s letter in the current 
issue of THE ENGINEER, I would say that the numerical examples 
on page 158 of my article mentioned by him do not refer to steam 
engine condensers, but to a case in which the fluids are homogene- 
ous, The fluid to be heated was water, and the heating fluid was 
expressly stated to be homogeneous. Under these conditions the 
mean temperature difference between the two fluids can be found 
by a well-known rule given, for example, in Hausbrand’s 
‘*Evaporating, Condensing, and Cooling Apparatus,” Scott, 
Greenwood and Co. Under the conditions usually prevalent in 
steam engine condensers, airis present in varying richnessin different 
parts of the condenser, so that the heating fluid is not homo- 
geneous, and no general rule can be given for the mean tempera- 
ture difference between the steam and the condensing water. In 
the condenser example, which I worked out on page 157 of my 
article, I assumed a uniform rise of temperature for the water 
along the tube. R. M. NEILSON, 

Glasgow, February 27th. 


FLIGHT, 


Sir,—In regard to the above, and adding to your correspondent 
Mr. Blaxton’s remarks in reference to the suction which takes 
place presumably alternately both top and underside of birds 
wings, there is another point which appears to have been over- 
looked—that is, all birds have the power to readjust their position 





when required for resistance purposes, so far as the two relative 
positions of the breast or body of the bird and the pivotal or axial 
motion of the wing is concerned. This motion is nearly equivalent 
to any ordinary rocking motion. ; : 

This function has passed almost unnoticed, and I think if this 
motion could be included in the present-day atroplanes it would 
undoubtedly help to solve the difficulty of stability. This might 
be done more or less* automatically hy means of tension springs 
and a rocker, adjusted to suit the particular conditions. 

I hope I have made the above quite clear, but in short it means 
that the tractive or propulsive power, i.e., the screw, must change 
its position automatically to work with best efficiency in relation 
to the angle of the planes, when travelling at varying speeds, as of 
a necessity it must, when starting or stopping. 

Brighton, February 28th. L. H. NICHOLSON. 


LATENT AND SENSIBLE HEAT, 


Sir,—The difficulty in which your correspondent ‘‘G. B. D.” 
finds himself is doubtless due to the fact that the term “latent 
heat ” really includes two distinct phenomena, It includes, in the 
first place, the amount of heat necessary for the change of 
physical condition of water to steam—this being known as the 
internal work ; and secondly, it includes the external work done by 
the steam in pushing things away to make room for itself. The 
internal work plus the external work is known as latent heat, and 
the reason why ‘‘G. B. D.” gets a better result at the higher 
temperature is simply because he does not have to waste so 
much heat in doing this internal work at the higher temperature 
owing to the water being more ready to change its state. 

Were ‘‘ G. B. D.” able to carry out his experiment at a tempera- 
ture of about 1000 deg. Fah., he would find, as he appears to 
suggest, that he would have to spend practically no heat at all in 
merely changing the state of the water. After putting in about 
1000 B.Th.U. as sensible heat, any further supply of heat would be 
directly converted into the work of lifting the piston, since latent 
heat does not exist at these temperatures. 

There are several obvious slips in your correspondent’s letter, 
where he calls thermal units ‘‘ deg. Fah.’ 

Highgate, February 27th. C. C. WALKER. 


TIDAL POWER. 


Simr,— With regard to the utilisation of the tides for power pur- 
poses, might I put before your readers the following :- 

Would it not be possible to cause the incoming tide to raice a 
weight, and from the underside of this weight a ram to be fixed 
working in a cylinder, forming, in fact, the ordinary hydraulic 
accumulator? After the tide had receded the weight and ram 
would be allowed to descend and made to drive machinery either 
by hydraulic power or compressed air. In this case we should 
simply have a hydraulic accumulator whose weight was raised 
practically without cost. There would be no limit to the weight 
or load, and therefore no limit to the power obtained ; in fact, the 
load might be in the form of a landing-stage, and even utilised for 
this purpose. 

If this idea is feasible, then it appears to me that we should 
have unlimited power in our islands for nothing. 

Northwich, Cheshire. GEORGE HOLLAND. 


Sir,—With reference to Mr. Horsnaill’s article on ‘Tidal 
Power,” in THE ENGINEER of last week, I should like to call atten- 
tion to a class of tidal flour mill in use in the Marismas of Anda- 
lusia, which is a rude species of wooden turbine, probably originally 
invented by the Moors. A dascription of it will be found in a 
paper of mine published in the ‘“‘ Proceedings” of the Inst. C.E., 
Vol. Ixxxi., p. 315. 


March 2nd. A. FAIRLIE Bruce, M. Inst. C.E. 


Sir,—Referring to your article on tide mills, I have been told 
that there is in the Ionian Islands a tide mill worked by the sea 
flowing in and out of a subterranean cavern, and that a mill is 
stated to have beer used by the ancient Greeks at that place. I 
shall be glad if you or any of your correspondents can substan- 
tiate this statement. JoHN HENRY KNIGHT. 

Farnham, March Ist. 


WATER HAMMER. 


Sir,—From the correspondence which has lately been published 
by you. widely divergent views seem to be held on this subject. 
In order to test some of the theories advanced, we have fitted up 
a range of steam pipes, and are at present carrying out tests on it. 
We shall be glad to show these to anyone interested, and would 
welcome any suggestions as to special points which require 
investigating. 

AITON AND Co, 

Derby, February 23rd. 








YORKSHIRE MINERS’ ASSOCIATION. 


THE general secretary of the Yorkshire Miners’ Association, 
Mr. John Wadsworth, has issued the report for the year. The 
document, as usual, is most exhaustive. Mr. Wadsworth 
states that 1908 has not been as good a year for the men as 1906 
and 1907. Trade fell off to a very considerable extent during the 
latter part of 1908, and he has no doubt that that was to some 
degree due to the financial crisis which took place in America. 
Prices have gone down very considerably, he adds, on account of 
the foolish competition of the coalowners. The reduction in their 
contract price of 3s. per ton on the rates of last year was a strange 
commentary upon all that was said in the House of Commons and 
elsewhere ahout the Miners’ Eight Hours Bill, &c. He trusted 
that even 1909 might not be as bad as some people imagined. 
There seemed to be a brighter outlook in some parts of the world 
just now than there had been since the American crisis came upon 
us. Atthe same time the outlook was not encouraging. They 
had to suffer a reduction of 5 per cent. in September, 1908. Since 
then, he was sorry to say, they had been asked for a further 
reduction of 5 per cent, and met at the Westminster Palace 
Hotel, London, on Wednesday, December 30th, 1908, and were 
able to get this second proposed reduction of 5 per cent. adjourned 
until Wednesday, 24th February, 1909. He thought the owners 
had made a serious mistake in reducing prices in the way they 
have. ‘‘I know,” Mr. Wadsworth continues, ‘‘that we have an 
agreement that runs until December 3lst, 1909, and until six 
months’ notice has been given by either party to terminate it by 
which our wages are regulated as follows, namely, that 374 per 
cent. above the 1888 basis is the minimum wage under the agree- 
ment, and 60 per cent. over and above the 1888 rate is the 
maximum. I am not saying anything with the object of 
encouraging our members to do anything contrary to the present 
agreement. In fact, we must carry our bargain out faith- 
fully, and the owners the same. At the same time, there 
was no necessity for these reductions. Indeed, I know 
collieries in Yorkshire at which last year coal was put 
into the wagons at the pit-top at 6s. per ton, and some 
under. Of course I don’t mean to say that they can all 
do this, because in some Yorkshire pits the tonnage rate is 
very much higher than at others, but I maintain that an average 
selling price of 8s. per ton is amply sufficient to pay the maximum 
rate of wages under the agreement. The general trade of the 
country is ample proof of my assertion. In fact, the year 1902, 
which Mr. Chamberlain described as one of the best years that 





British trade had known, had been left a long way behind. ‘jy 
reduce wages unnecessarily to secure trade is a wrong principle 

and it is a principle that we don’t believe in, and our men are wise 
enough to believe it is better for their health and strength, and 
for their improved physical condition, to work three days a week 
at 7s. per day rather than work six days a week for 3s. 6d. per day, 
To wie man that it is better for him to work six days for 60s, than 
it is for him to work three days for 60s. is trying to carry the thing 
a trifle too far. We are striving for better conditions and better 
wages, and we are striving now to try and induce owners to pay the 
60 per cent. upon the standard rate of 1888, and to make that 
figure the present and future standard rate of wages. However, 
I trust that our miners in Yorkshire, and, in fact, all other miners, 
will keep thoroughly organised, as we have many difficulties jy, 
front of us that can only be met by a strong and powerf)| 
organisation.” Mr. Wadsworth criticises the action of Cham 

bers of Commerce regarding the Eight Hours Bill, observing, as 
referred to Hull, that, ‘‘ After all the work that was done, and 
the money expended by the Yorkshire Miners’ Association 
in demonstrating and petitioning for the building of the Hull and 
Barnsley line and docks, which have resulted so beneficially in 
favour of the Hull coal trade and Hull generally, that we have had 
even the Hull Chamber of Commerce opposing our Eight Hours 
Mines Bill. It appears that they have taken their cue to a very 
considerable extent from the shipowners, colliery owners, th, 

Mining Association of Great Britain, and other large corpora 

tions.” Later in the report. Mr. Wadsworth states: ‘It js 
evident these Chambers of Commerce are strongly opposed tv 
all social reforms that are calculated to give relief to our 
men. ‘hey seem to me to be very much interested in free labour, 
Of course, free labour will mean to these gentlemen, and the 
trades they represent, lower wages.” Mr. Wadsworth gives 
figures showing that the number of machines and the quantity of 
machine-got coal are steadily increasing. At the end of 1906 the 
total number of collieries using coal-cutting machines was 33:}, 
compared with 390 at the end of 1907, an increase of 57 collieries 

whilst the number of machines in use had increased in the same 
period from 1136 to 1493, an increase of 357, of which 192 were 
driven by electricity, and the remaining 165 by compressed air. 
The output of machine-got coal has risen from 10,202,560 tons in 
1906 to 12,931,256 tons in 1907, an increase of 2,728,750 tons, being 
now equal to 4.82 per cent. of the whole output for the United 
Kingdom. The number of machines in use in the Yorkshire and 
Lincolnshire district has increased by 30, of which 20 are electrica! 
and 10 compressed air, and the tonnage from 2,849,134 to 3,060,519 
tons, being an increase of 211,385 tons. M »chanical conveyors are 
coming into use. There were, in 1907, 100 conveyors in the variou: 
collieries conveying coal on the face, and 14 of these were employed 
in Yorkshire. With regard to the Eight Hours Bill, Mr. Wads 
worth, in the course of his remarks, says :—‘‘ This is not the bi! 

that the miners of this country have been agitating for so long. 
At all events, itis not the Bill that Yorkshire hasadvocated. The 
Bill is a Bill of eight hours’ winding. In this Bill there is power 
to extend the hours of work on a limited number of daysin the year, 
by not more than one hour a day. Then there is power to suspend 
the Act by an Order in Council, in event of emergency, and this 
is either as respects all coal mines or any class of coal mines. 
What we have to do now is to meet the Act and make it as 
workable as possible in its present shape.” ‘The report states that 
the amount paid in strike and lock-out pay during the year was 
£13,607 5s. 6d., a decrease of £4528 13s. 2d. compared with 1907. 
£3777 9s. 9d. was paid in grants. The membership at the close of 
the year was 78,835. During the year 1085 members or members 
wives died, and the amount paid from the funds was £6543. A 
table is appended showing the Yorkshire output of coal from 187+ 
to 1907 inclusive. During 1907 the output was 35,171.941 tons, 
and the number of persons employed in and about Yorkshire 
mines 123,938. 








THE INSTITUTION OF CIVIL ENGINEERS: LEEDS SECTION.—The 
Eighth Ordinary Meeting of the Session will be held in the Lecture 
Room at No. 10, Park-street (opposite Central Fire Brigade Station), 
Leeds, this evening, at 7.30 p.m., when Dr. Unwin, LL D., F.R.S., 
M. Inst. O.E., Hon. M. Inst. M.E., will give the first of two lectures 
arranged by the President and Council of the Institution of Civil 
Engineers, entitled ‘‘ Standardisation in Engineering Practice.” 


AERO CLUB FLyryc GRouND.—The committee of the Aéro Club 
have acquired a flying ground at Shellbeach, in the Island of 
Sheppey. The ground gives an uninterrupted flight of over ten 
miles in a straight line, with a considerable expanse of country for 
circling. Itis in the vicinity of the sea, and at low water there is 
a large extent of hard sand available. Steps are being taken to 
erect sheds, and workshops are now being constructed. Members 
will be permitted to erect their own sheds by arrangement with 
the club. 

Royat InstituT1on.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
Ist instant, Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, in the chair. The Right Hon. Sir George 
Wyatt Truscott, Lord Mayor, Mr. A. E. Garrett, Mr. D. Jones, 
Mr. E. Lunge, Dr. J. H. Openshaw, and Miss Power were elected 
members. The special thanks of the members were returned to 
Mrs. Wigan for her donation of ten guineas to the fund for the 
Promotion of Experimental Research at Low Temperatures The 
honorary secretary reported the death of Professor Julius Thom- 
sen, the distinguished Danish chemist, and an honorary member of 
the Institution, and a resolution of condolence with the family was 
passed. 

ELECTRICITY IN MODERN INDUSTRY.—This was the subject of an 
address given last week by Mr. J. A. Robertson, M.I.E.E., burgh 
electrical engineer, Greenock, in tha Watt Memorial School of 
Engineering and Navigation, under the auspices of the Association 
of Engineers and Shipbuilders in Greenock. Mr. Robertson urged 
that shipbuilders, engineers and others were best advised in 
obtaining a supply of electricity from a central station rather than 
from a private installation, as thereby the capital cost per kilowatt 
would be very much reduced. Speaking of the advantages of 
motor-driven machine tools and pumps, he advanced the opinion 
that the efficiency and adaptability of the alternating current motor 
and the advantage of alternating current supply promised a success- 
ful future for this system. Figures were given in support of this 
as compared with other systems of driving, and lantern slides, 
from photographs of motor driving in local works, illustrated the 
address. 

ROYAL Society OF EDINBURGH.—The first meeting of the Royal 
Society of Edinburgh in their new premises at Nos. 22 and 24, 
George-street, was held on Ist inst., Dr. Traquair in the chair, when 
Prof. Dyson read a second paper on ‘‘The Systematic Motion of 
the Stars.” The meeting was held in the lecture hall—one of the 
few rooms as yet completed. This room is seated to accommodate 
150 persons, and is fitted with demonstration table, electric power, 
&c., for experimental purposes, fume chamber with electric power 
extract, or movable diagram boards, lantern screens, &c. The new 

remises in George-street were formerly occupied by the Edin- 
Cet Life Assurance Company, and they have been reconstructed 
from plans prepared by Mr. W. T’. Oldrieve, principal architect to 
the Board of Works in Scotland. The first floor contains, besides 
the lecture hall, a large and handsome reception room of 798 sq. ft. 
area, with an ante-room to the west side and a servery to the east 
side. The ground floor contains a large public room of about 960 
superficial feet to the front, the Council room to the rear, librarian’s 
room, and back saloon of about 1225 superficial feet. The public 
room and back saloon have been fitted with single and double 
metal tier bookcases, The top floor contains several large rooms, 
which will be used for reference purposes, and on this floor the 
caretaker will be accommodated. 














= 
2 
* 
Et 
ie 











Marcu 5, 1909 


THE ENGINEER 














RAILWAY MATTERS. 


; Court of Appeal has upheld the decision of the 
Lr Justices tbat the Blackpool and Fleetwood Tramroad 
ly be liable to pay rates on the basis of a rail- 
fourth the rateable value, their line being on 





Lancashire 
Company shall on 
way, Viz, on one- 
private land, 

On May 1st the Canadian Northern Railway expects 
commence running trains between Quebec and Montreal. The 
new line passes through Limoilou, the newly-annexed suburb of 
(nebec, Which is to be the headquarters of the machine shops of 
the railway in the province. 


Ir is reported that King Leopold has secured from the 
\rgentine Government for one of the companies in which he is 
vreatly interested a concession for the building of an important 
riilway in the Western Provinces of the South American Republic, 
several Belgian officers were sent to Buenos Ayres some months 
ago to arrange the matter, which, it is said, is now settled. 


to 


Tax Canadian Pacific Railway has just announced 
its intention to enlarge its Windsor Station in Montreal. This 
station contains the executive offices of the company, and although 
it has been materially increased from time to time, every depart- 
ment is now severely handicapped for room. It is estimated that 
about 1,500,000 dollars will be spent on the proposed extensions, 
‘he main building, which is now situated on the corner of W indsor 
and Osborn-streets, will be extended southward to St. Antoine- 
street. his will necessitate the closing of a small blind-end 
street adjacent to the present building, and will give the station 
the four fronts of a very valuable and centrally situated block. 


Ix a report upon the working of the experimental 
electric trains on the Swedish State Railways, Mr. Dahlander 
concludes by unhesitatingly stating that the problem of electric 
traction on the Swedish State Railways has been technically 
solved. Although minor improvements, of course, will continue 
to be made, it seems hardly feasible that a simpler, better or 
cheaper system than that of single-phase alternate current, used 
at the trials in question, can be brought forward within the more 
immediate future. ‘Therefore there appears to be no ground for 
postponing the introduction of electric traction on the Swedish 
sitate Railways for this reason. As a result of the satisfactory 
neture of these trials, the electrification of a substantial section 
of the Swedish State Railways is likely to be promptly decided 
upon. 


Tur directors of the Great Western Railway Company, 
in their report for the past six months, state that a special meeting 
will be held to consider ‘‘a Bill to authorise the Great Western 
Railway Company to own and use vessels for the conveyance of 
traffic between the ports of Weymouth, Plymouth, and Fishguard, 
the rorts in the Channel Islands, and certain French ports, and to 
subscribe to the funds of steamship companies and for other pur- 
poses.” The company, it is added, already has these powers 
between Weymouth or Portland and the Channel Islands and the 
ports of Cherbourg and St. Malo. The object of the Bill is to 
enable the company, if it thought fit, to provide and work steamers 
also from the ports of Plymouth and Fishguard, and to extend its 
steam vessel powers to the ports on the French coast between 
St. Malo and Nantes inclusive. 


REPLYING to questions turning on the alleged preference 
given by the railway companies to importers in the matter of the 
charges for the conveyance of goods coming from abroad and to 
the recent combinations amongst railway companies, Mr. Winston 
Churchill, the President of the Board of Trade, on February 24th, 
said that during the last year certain matters relating to the treat- 
ment of traders by railway companies had been considered by the 
Railway Conference which had met at the Board of Trade, and 
that body was now preparing its report. As regarded proposals 
for combinations among railway companies, Mr. Churchill said 
that the Government would at all times be prepared to take any 
action in their power to safeguard the interests of traders in this 
country, and should necessity arise they would not hesitate to 
seek further powers from Parliament. 


AccorDING to a contemporary, the trials now being 
carried out by the Italian State Railways with a new system of 
‘‘ repulse” automatic couplings, in which constant compression is 
induced, have so far given satisfactory results. They appear to be 
well adapted for use as automatic couplers. This plan of repulsive 
action has the property of effecting compression almost equally 
well whether the trucks or coaches are run together at a low speed 
or if the speed of approach is relatively great. Moreover, as this 
system is endued with a great power of absorbing shocks, a meet- 
ing between two trucks, even at a high rate of speed, does not 
communicate the shock to the vehicle so as to cause injury to the 
rolling stock or discomfort to passengers. Hitherto, the chief 
difficulty encountered has almost invariably been that of obtain- 
ing a regular and successful action, whether the wagons to be 
coupled are caused to come together at a moderate speed or at 
the highest velocity permissible in making up a train, 


THE cost of operating an electricaily driven Thew auto- 
matic shovel and disposing of the spoil on the Brantford and 
Hamilton Electric Railway is reported to have averaged 10 cents 
per cubic yard. The shovel is mounted on one truck, weighs 
25 tons, has a 24ft. cutting radius at a height of 9ft., and is 
equipped with a 1} cubic yard dipper. The hoisting, swinging, 
and crowding motions are operated by one 35 horse-power con- 
stant-speed d:rect-current motor, and are all controlled by one 
operator. The best records were made with the shovel in a gravel 
pit. The gravel was loaded on to flat cars of 14 cubic yard capa- 
city, and 100 cars could be loaded in a 10-hour day, making a total 
of 1400 cubic yards loose measurement, or 1050 cubic yards in 
place. The labour cost per day was 29.50 dollars. This figure 
gives an average labour cost for 1050 cubic yards, exclusive of 
interest, depreciation, and repairs, of 2.8lcents per yard The 
power for operating the shovel is secured at the price which it 
has cost to produce it from the company’s lines, 


ALTHOUGH the Paris tramways are not flourishing, yet 
the Metropolitan, so far, gives results which are as satisfactory 
from the financial as from the technical point of view. The 
28 miles open at the end of 1907 have during the year yielded the 
city a return of £448,000 for the £5,920,000 it spent on the con- 
struction of tunnels and bridges, and the company one of £340,000 
for the £4,560,000 of capital it expended on the lines, on appliances, 
and on works, It is doubtful if these good results will be obtained 
in the future, considering the excessive extensions of the next few 
years. ‘The whole first system for which a concession was granted, 
including several additions made, extended to 50 miles, and 
involved a total expenditure of £20,000,000, the city contributing 
about £14,400,000. The company received in 1907 concessions for 
another 27 miles, involving an expenditure of £10,400,000, towards 
which the city contributes £7,600,000, not counting eventual conces- 
sions for another 74 miles. The special company which has obtained 
the concession for the Nord-Sud line, from Montmartre to Mont- 
parnasse, with extensions, is at present engaged in building a 
system about nine miles in length, which will cost nearly 
£3,600,000. Thus, definite concessions have already been granted 
by the city for 87 miles of line, involving a total expenditure of 
£34,000,000. It would have been more prudent, instead of 
beginning so many lines in such a short time and of blocking so 
many streets of the capital simultaneously, to construct the 
different lines in succession, until the former systems were nearly 
completed, and to proceed gradually with the work so as not to 
collect too many workmen, for whom it will be difficult to find 
anything to doonce the Metropolitan is completed. 








NOTES AND MEMORANDA. 


Sir Wixi1am Ramsay is profoundly sceptical concerning 
the reported discovery in America of a substance known as radio- 
thor or thor-rad-X, It is claimed by its discoverer, Dr. Bailey, 
that it resembles radium, but is less harmful and expensive, 
while possessing the same remarkable curative properties. Hence 
it.is declared a serious rival to radium. 


THE principal producing countries of lignite are Ger- 
many, Austria, and Hungary, which, in 1906, produced 55,513,000 
tons, 23,779,000 tons, and 6,263,000 tons respectively, whilst the 
provisional figures available for Germany in 1907 show a produc- 
tion of 61,542,000 tons, and in Austria 25,840,000 tons. In the 
United Kingdom the production has for some years been nil. 


In a report on the progress of the mineral industry of 
Tasmania, it is stated that during the quarter ending September 
30th, 1908, 5899 oz. of gold were obtained from quartz, 158 oz. from 
alluvial, 1773 oz. by means of the cyanide and cholorination 
processes, 4735 oz. from blister copper from the Mt. Lyell! Mining 
and Railway Company, Limited, and 928 oz. from the silver lead 
bullion from the Tasmanian Smelting Company’s works, Veehan, 
making a total of 13,493 oz., valued at £56,904. 


THE total production of combustible minerals in France 
in 1907 was 36,930,000 tons, of which amount 36,160,000 tons were 
bituminous and anthracite coal and 760,000 tons lignite. The 
total is 2,734,000 in excess of the 1906 figures. During 1907 
3,606,288 tons of pig iron were produced, or 292,126 tons 
more than in 1906. An increase also took place in the output of 
steel ingots, the figures being 2,653,523 tons in 1907 and 2,436,323 
tons in 1906, Of the total 77,953 tons were of acid Bessemer steel, 
1,611,593 of Bessemer basic steel, and 963,977 tons Martin steel. 


Tar Canadian Government have appropriated £3000 
for the erection in Ottawa of a fuel-testing plant. It will deal 
chiefly with peat, with the object of solving the problem of 
utilising the peat-bogs by converting peat into producer gas from 
which electricity can in turn be generated. A peat-bog will also 
be secured and a plant laid down to demonstrate the best methods 
of converting the raw material into fuel. As peat occurs in 
immense quantities in Ontario and Quebec, where coal has now to 
be imported, the question is one of much commercial importance. 


THERE is in British Guiana the Kaieteur Fall, a water- 
fall five times as high as Niagara, and almost twice as high as the 
Victoria Falls of the Zambesi. It has been estimated that the 
main fall alone can supply enough energy for many industrial 
undertakings ; in fact, the power at present running to waste is 
not far short of 24 million horse-power, which is considerably 
more than the horse-power yielded by Niagara. There are also 
cataracts extending for many miles along other rivers which could 
be harnessed, not only for developing energy in the mines and 
crushing mills, but for utilising the vast timber resources of the 
forests, 


Statistics prove conclusively that the output of 
American cement works has more than doubled within the past 
five years, the actual figures for 1907 being 51 million barrels, as 
against 25 million barrels for the year 1902. One reason for the 
extended manufacture of cement in the United States is the 
abundance of suitable raw materials in almost every part of the 
country, and another is the increasing liking among architects 
and engineers for reinforced concrete and concrete block con- 
struction. Similar conditions prevail in this country, but we 
imagine it will be a long time before any serious headway will be 
made against the general employment of timber in building work. 
Even for purposes to which wood is applied to the public danger, 
people still go on using it in preference to substances of less 
destructible character. 


Last Monday the first of a series of four lectures was 
given by Mr. Leon Gaster at the Royal Society of Arts, on 
** Modern Methods of Artificial Illumination.” He regards the 
ultra-violet rays emitted from indoor electric lamps as injurious 
to health, and advocates the use of bulbs constructed of a kind of 
glass which will not permit the passage of these rays. When com- 
paring electric lamps it is not sufficient to know the price, the 
candle-power and the consumption of current. It is necessary tu 
take into consideration the life of the lamp, for with different 
descriptions of gos the period of useful life differs largely. The 
consumer should be told, said Mr. Gaster, what the life, the 
candle-power, and the current consumption will be. The life 
period should be marked on every lamp, and the manufacturer 
should be held responsible if any lamp fails to remain efficient for 
the stated period. 


CALIFORNIA is now producing about 45,000,000 barrels 
of oil per year, that being the estimated output for 1908. In 
1907 the yield was 40,085,000 barrels, at a cost of about 1s 73d. 
per barrel. In 1906 the average price was ls, 24d. per barrel. In 
1908 the average price at the wells to the producers was 
abont 2s, ld. per barrel, and at the end of the year it was 
perhaps higher than 2s. 6d. per barrel. All the old contracts have 
been worked up, and the new contracts being made vary from 2s. 1d. 
to 2s. 74d. per barrel. The increase in consumption of California 
fuel oil in 1908 was general, and was from 20 to 25 per cent. over 
the amount in 1907, both for industrial and railroad uses, and the 
output is expected to keep pace with this. The Japanese are 
large consumers of California fuel oil, and have extensive contracts 
maialy with companies owning wells in the Santa Maria fields. It 
is understood that they would take 10,000,000 barrels yearly if 
that quantity could be guaranteed for delivery at satisfactory 
prices, 


Ir has been estimated that the coal consumption of 
Great Britain is about 170 million tons per annum. Of this quan- 
tity 71 million tons are used in factories and mines, 13 million on 
the railway systems, and 28 million tons in the iron and steel 
industries. Take the consumption in factories and mines as 
60 million tons for power purposes only ; it has further been cal- 
culated that if instead of using the coal in boilers for driving steam 
engines the power required was taken in the form of electricity, 
and coal used for driving steam turbines and gas engines coupled 
to generators, this consumption could be reduced by at least 50 
percent. Estimating the price of the 30 million tons saved per 
annum at 7s. 6d. per ton, this represents an annual saving of over 
£11,000,000. In addition to this the life of the British coalfield 
would be considerably prolonged. There are also large savings 
that will be possible as the electrification of railway systems is 
proceeded with, and electricity is further used for domestic, heat- 
ing, and cooking purposes. 


For bus bars and back connections in switchboards, 
aluminium is finding an increasing use, the saving in weight allow- 
ing of lighter supports and framework, which means additional 
economy over and ahove the saving in cost of the conductor. 
For the front of switchboards aluminium is also eminently suit- 
able for such fittings as bolts, lamp-holders, instrument cases, 
&c., the effect against a dark marble board being very pleasing. 
There are several satisfactory methods of jointing aluminium 
conductors, according to the conditions under which [it is called 
upon to work. For small-diameter wires, as used for making up 
into cable, the usual butt-welded joint is made either in the 
flame of a blow lamp or by means of the electric welders as used 
for copper. For bare stranded cables the usual method is to 
weld the two ends together by pouring molten aluminium into 
a cigar-sbaped mould previously clamped round the joint, but 
where high tensile strength is required a mechanical joint may 
be used, so designed as to give a wedging action when pulling 
tight in order to ensure good electrical contact. 








MISCELLANEA. 


In the report to the Chicago Harbour Commission on 
obstacles to Chicago’s water shipping development it is stated that 
‘‘the Canadian Government are planning deeper water routes to 
the seaboard, which may prove of great importance to all western 
lake ports.” 


Tue Secretary of the Admiralty announces that 
courses of instruction for naval officers will be held as follows :— 
Short courses in gunnery, torpedo, electricity, and telegraphy at 
Portsmouth, commencing 26th April, for officers of the Royal 
Naval Volunteer Reserve. 


A smart naval coaling feat, which, it is understood, 
establishes a world’s record, was accomplished at Portsmouth 
on Tuesday. By means of electrically-driven Temperley trans- 
porters, the battleship King Edward Seventh, the flagship of the 
Channel Fleet, took on board from a floating dept 1451 tons in a 
little over three and a half hours, or an average of about 414 tons 
an hour. 


Entries for the new Bennett aviation trophy, which 
was recently offered in France, closed on Monday. The course 
which has been decided upon for the first contest is around a cir- 
cuit having a perimeter of from three to six miles, the tota! dis- 
tance to be accomplished being not less than 12 miles from start to 
finish. The machines will be allowed to alight and start again 
while making a circuit of the course. 


THE Japanese mission of architects, which is visiting 
Europe to obtain ideas for the new Houses of Parliament in Japan, 
are going to study the earthquake effects in Italy, and try to 
evolve laws from which they will be enabled to build Legislative 
Houses in stone, in spite of the pre-disposition of their country to 
earthquakes. Their new buildings are to cost about £5,000,000, 
so they say they must not allow themselves to be surprised by 
geological cataclysms. 


TuE Belgian State Railways Department has placed an 
order for two new turbine steamers for the Dover-Ostend line. The 
vessels are to have a minimum speed of 24 knots, and wil! be built on 
lines similar to the Belgian boat Princesse Elisabeth, with a total 
length of 357ft., 40ft. beam, and a draught of 9ft. 7in. They will 
be fitted with three turbines driving three screws. The cabins will 
be luxuriously appointed, with every up-to-date convenience, and 
there will also be a Marconi wireless telegraphy installation on 
board. 


AVIATION appears to be regarded in Germany as a fact 
accomplished. A company is,said to have been formed at Diissel- 
dorf for atrial traffic, support being promised by prominent 
manufacturers of the Rhenish Provinces. The purpose is the 
establishment of a regular service of airships betwzen Diisseldorf 
and Berlin. A German aéro stations company has, it is stated, 
been founded by financiers in Berlin, Frankfort and Cassel, and 
has worked out designs for airship stations in 29 German towns, 
and believes that the service between them is now certain. 


Tue Cunard liner Mauretania arrived from New York 
off Daunt’s Rock lightship at 9.47 on Tuesday morning, accom- 
plishing the passage in the fast time of 4 days 20 hours 2 min., with 
an average of 25 28 miles per hour, after covering 2933 miles, and 
thus breaking all eastern records. The Mauretania now holds 
the record for al! eastward and westward passages, for highest 
daily runs, fastest passage, and highest speed, her best day’s run 
from New York to Queenstown being 607 knots, whilst her 
longest day’s run from Queenstown to New York stands at 671 
knots. 


In pursuance of the wishes of her late husband, 
who was a member of the Royal Commission appointed in 1879 
to inquire into the causes of explosions in coal mines, and who 
took a deep interest in problems concerning the safety of miners, 
Mrs. Tyndall proposes to found a gold medal to be awarded 
annually for inventions tending to diminish danger and preserve 
life among those engaged in mining operations. The adjudication 
of this ‘‘Tyndall Medal” is to be placed in the hands of the 
managers of the Royal Institution, where Professor Tyndall 
occupied the chair of Natural Philosophy from 1853 to 1887. 


Previous to the Japanese occupation in 1894, the sugar 
mills in South Formosa were all stone milis driven by buffaloes and 
gave a juice extraction on the cane of under 45 per cent., while the 
sugar yield on the weight of the cane was about 6 to 8 per cent, 
and depended on the quality of the cane, whether red or Tekchia. 
Great difficulty was experienced in getting the inhabitants to erect 
modern mills, but now conditions are more satisfactory. Under 
the regulations of 1905, a large number of modern mills have 
sprung up during the past two years, until at the present time 
there are nine companies with a total paid-up capital of over 
£1,750,000. 


By the will of the late Dr. Francis Elgar, F.R.S., the 
sum of £1600 is left to the Institution of Naval Architects for the 
endowment of a scholarship to be awarded as the Council may 
decide, but the hope is expressed that the scholarship will be 
similar to that given by him during his life. After making other 
bequests, one-half of the residue—which will appareitly amount 
to between £32,000 and £34,000—is eventually to be divided 
equally between the Institution of Naval Architects for the en- 
couragement of the science and art of naval architecture and the 
University of Glasgow, to be held upon trust for the furtherance 
of the objects of the John Elder Chair of Naval Architecture in 
that University. 

PeruHaps the most important and far-reaching experi- 
ments so far undertaken by the United States Government in 
their investig tion as to the best means of preventing accidents in 
mines are those in which it has been definitely shown that coal 
dust is an explosive equally as dangerous as the deadly fire-damp. 
This has been a moot question among mining engineers and 
miners alike, both insisting that it is impossible to explode coal 
dust unless there is gas present. That the coal dust will explode 
in a mine where there is no gas had been repeatedly shown to 
several hundred operators and miners at the testing station. The 
experts at the station are now exerting their energies to discover 
some method by which this dust can be prevented from being a 
serious menace to the miners. Experiments in wetting it have 
been going on for some time, but nothing of a very definite nature 
has yet been learned, unless it is the fact that the coal dust does 
not ignite when there is a large amount of moisture in it. 


THE army aéroplane continued its trials last Monday on 
Laffan’s Plain, Aldershot. A very successful flight of 300 yards 
was accomplished, the longest and steadiest yet recorded. Mr. 
S. F. Cody was in charge. The machine was first sent across the 
Plain with the wind behind it, and after running along the ground 
for a quarter of a mile it rose a few feet and flew for about a 
100 yards. It was then brought down, stopped, and turned 
against the wind. It rose at once, hovered ata height of about 
8ft. for a distance of 322 yards, and maintained a very steady 
balance and an even flight. On being brought to earth again, 
and just as the engines were stopped, the front plane was 
elevated, and the machine shot up about at right angles to 
the ground, hovered momentarily in the air at a height of 
10ft. or 12ft., and then fell beavily on its under carriage, finally 
pitching forward. No damage, however, was done beyond the 
snapping of a bamboo backstay, and a wire or two. Mr. Cody 
expressed pleasure with the vessel’s steadiness in the air. He said 
he purposely elevated the front plane when coming to earth to 
check the headway the machine had on, and that was what caused 
' it to start up as it did. 
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Ali letters intended for insertion in Tuk ENGINEER, or containing 
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g@- We cannot undertake to return drawings or manuscripts ; we must, 
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REPLIES. 
F, F. B.—We are afraid you will find it difficult to get people to invest 
money in your inventions. 
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The Tool Steel Sensation. 


WHEN a few weeks ago Professor Arnold startled 
an audience by announcing the advent within a year 
of a tool steel that would do from three to four 
times as much work as even the best of its pre- 
decessors, he told either too much or too little. 
The wiser course would have been to have said 
nothing at all, but if Professor Arnold was unwilling 
or unable to adopt a course for which every steel 
maker in Sheffield would have praised him, he 
should have gone further and laid the whole facts 
of the case before his hearers. Professor Arnold 
no doubt did not grasp, at the moment his dis- 
turbing statement was made, that there were 
stocks of tool steel worth something like one 
quarter of a million pounds sterling waiting to be 
sold, and that the premature description of a 
metal that would render them obsolete would have 
a very serious effect on Sheffield trade. Neither did 
he remember that the American and French tariffs 
were under revision, and that his announcement 
might jeopardise the successful issue of delicate 
negotiations then in progress. Had he borne these 
facts in mind he no doubt would have decided to 
leave the matter in the hands of the tool steel makers 
themselves, who might be trusted to make the 
announcement at the appropriate time, if, indeed, 
any announcement were desirable. 

The first effect of Professor Arnold’s prophecy 
was to give the impression that one firm only out 
of all those in Sheffield made the new steel, and 
that its invention was in the nature of a discovery. 
We do not say that Professor Arnold is responsible 
for this view, but that that was the outcome of his 
statement. Now, as a matter of fact, nothing 
could be further from the truth. Experiments are 
continually in progress in all the best works, and we 
can assert with confidence that some half dozen 
other firms or more have known for many months 
that they could, when the time came, produce a 
steel many times more durable than the best now 
in general use. We may go even further, and say 
that we have convinced ourselves that there are 
now on the market many steels!which are quite 
capable of doing from three to four times as much 
as is generally expected of them, and we have one 
particular brand in mind which has been sold for 
the last two years or so, and although of compara- 





tively low price, can beat, and has beaten, in our 
own tests tools made by the latest method. 
There is then absolutely nothing in the nature of a 
revolution in the production of these high duty 
steels. They are produced by a natural process of 
development from what has gone before, and though 
vanadium enters into their composition, we need 
not tell our readers that that element is no new 
ingredient in tool steels. An eminent steel maker 
has put the matter very effectively by saying that 
the claim for the new steel reminds him of the man 
who discovered a new drink. It turned out to he 
whisky and soda, but with twice the usual amount 
of whisky. So it is with the new steels; they are 
simply a development of what had preceded them. 
The best makers, it must be remembered, never cease 
experimenting, and they keep on continually improv- 
ing the steel they send out. But they do not con- 
tinually change the brand orthe name of the steel any 
more than a maker of a lathe or a dynamo gives a 
new name to it every time he effects an improvement 
in the design. Many of the steels now on the 
market are called by the same names that they 
have been called by since they were made; but, as 
a matter of fact, month by month improvement has 
been made in them, and many of them are far 
more durable than their prototypes. We have 
before us records of tests made with a variety 
of steels months ago which are as good as any 
prophesied by Professor Arnold, and we have also 
results that dwarf his into insignificance. The 
fact is that the maker knows enough now of the 
mystery of high-speed steels to give the purchaser 
anything he cares to pay for. It is no secret that 
the special steels sell for about half-a-crown a pound 
—many bars have been sold at that price—whereas 
the ordinary high-speed steels can be purchased for 
about eighteenpence. For very special steels even 
3s. 6d. per pound or more may be asked. There 
are, of course, jobs where too high a price could not 
be paid for the tool, where any tool that would cut 
would be worth its money, but, taken on the whole, 
the average manufacturer is not prepared to pay half- 
a-crown a pound for his steel, simply because it is 
not worth his while, and we may take it that for 
years to come the ordinary high-speed steels, with 
such improvements as the makers are always 
effecting without augmentation of the price, will 
hold the field for general work against very expensive 
special brands. But any one who needs special 
steels can have them by paying for them. 


We have spoken so far rather of the commercial 
than of the technjcal aspects of the “ new ” steel, be- 
cause, for the moment at any rate, it is the commer- 
cial aspect that is of greatest importance. Purchasers 
have been unsettled by the sensational statements, 
and makers have seen old customers wavering in 
their allegiance, or withholding orders whilst they 
awaited developments. Our object has been to show 
that there is nothing sensational or exceptional in 
recent developments, but that ali the great makers 
can make special steels for anyone who wants them, 
and that many of the ordinary brands are capable 
of performing astonishing things. But whilst the 
commercial aspect is, for the moment, the more 
important, the technical points are extraordinarily 
fascinating. Take, for example, the question of 
water hardening. That these special steels can be 
hardened in water no one will deny, and that very 
extraordinary results are obtainable thereby is 
certainly true. But it is as certainly true that 
exceptional precautions must be observed, and 
that even then the metal is far more 
likely to split than if oil or air hardened. 
Moreover, as we shall show on another occasion, 
the safer course provides a steel that will do all 
that most users require. Some makers, indeed, 
say that water hardening as a general thing will 
never be used. That, of course, remains to be seen. 
Another fascinating question is the possible future 
of tool steels. Every maker now and then pro- 
duces a tool which is far and away in advance of 
any other he himself has made. As far as he 
knows, its composition is precisely the same as 
that of a score of others, and the analysis shows 
no difference. It is therefore believed to be due to 
the treatment in hardening. There is no doubt a 
best temperature at which to plunge, and since the 
heat is in any case excessively high—as near as 
possible to the melting point—slight differences are 
only secured by chance—at present. A forcible 
example may be given. On thesame bar of hard cast 
iron we tested recently a number of brands of steel. 
One of the best of the latest inventions ran with 
a % reduction by 7s feed at 60ft. per minute for 
two minutes. Another brand—which, by the way 
has been on the market for many months—ran for 
no less than 3+ minutes. This same tool on a previc u3 
occasion stood on independent official tests for 
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7 min. 21 sec. On a .75 carbon bar at dOft. 
with the same feed and speed on which a five 
minutes test would be deemed very good, a special 
steel lasted eleven minutes and twenty seconds, 
and an extra special for no less than twenty-six 
minutes and twenty-four seconds. One more 
test may be quoted. A tool of the latest kind, 
produced by a well-known maker, was put in the 
front rest of a lathe, whilst a standard H.S. tool 
was put in the back rest. The feed for both was 
s, and each tool made a cut 4 deep, the latest 
tool breaking the scale for the old tool. The speed 
was between 45ft. and 50ft. per minute. The old 
steel ran for 1lin. and failed, the new for 14ft. 6in. 
before giving out. We quote these results to show 
what possibilities lie in tool steels. These figures, and 
others, we shall deal with in more detail later, but 
for the moment they are given to show that the 
tool steel maker has plenty of scope for advance- 
ment. The steel is capable of wonderful things, 
and we do not doubt that the manufacturers will go 
on quietly improving it and giving the users the 
benefit of their knowledge with every bar they send 
out. Only they pray to be delivered from rumours 
of revolutions and sensations which disturb the 
market and work them ill rather than good. 


Railway Combinations and Manufacturers, 


THE precise attitude which the Government may 
assume in regard to the railway working agreements 
or amalgamations has yet to be disclosed in the 
House of Commons. When asked recently what 
action was in contemplation in this direction the 
President of the Board of Trade declined to give 
a definite reply, merely contenting himself with the 
observation that any statement respecting specific 
proposals would be more conveniently made when 
the Bills came before Parliament. On a_ later 
occasion the President remarked that the Govern- 
ment would at all times be prepared to take any 
action in their power to safeguard the interests of 
traders, and if the necessity should arise they would 
not hesitate to seek further powers from Parlia- 
ment. The inference suggested by the latter state- 
ment is that it is intended, if thought necessary, to 
deal both with working agreements which form the 
subject of Bills to be considered in the present 
session and with those arrangements which are based 
upon a friendly understanding between different 
railway companies. It has to be remembered in this 
connection that a Departmental Committee of the 
Board of Trade has been engaged during the past 
year on the consideration of railway accounts, 
including, as it would appear, certain matters 
relating to the treatment of traders by the railways, 
and the report of the Committee is now in course 
of preparation. The working agreement between 
the three principal lines in Scotland recently led to 
a serious dispute on the subject of demurrage 
charges and other matters, and this has now been 
followed by the decision of an Edinburgh meeting 
of representative Scotch firms to form a Railway 
Traders’ Association as a limited company for the 
purpose of mutual protection. In the case of the 
working union or amalgamation of the Great 
Northern, Great Central, and Great Eastern Rail- 
ways, the London Chamber of Commerce is seeking 
a locus standi in the event of the Bill passing 
second reading, with the object of obtaining 
amendments for the protection of traders. The 
Bill will also be opposed by the North-Eastern and 
the Midland Railways, although the latter is pre- 
pared to withdraw provided that amendments are 
made which would safeguard the interests of the 
Midland line. 

It is possible to conceive circumstances under 
which arrangements for the obviation of competi- 
tion between different railways might be detrimental 
both to passenger and goods traffic. But according 
to the recent statement of the chairman of the 
Midland Railway the agreement existing between 
that company and the London and North-Western 
Railway has enabled both lines to effect economies, 
and at the same time to give increased facilities to 
the public. Onthe other hand, the chairman of the 
London and North-Western Railway, in referring to 
a large reduction in traffic expenses during the past 
half-year, remarked that a good deal of the saving 
arose from the working arrangement with the 
Midland Company, and this advantage has been 
gained without the withdrawal of any facilities 
hitherto enjoyed by the travelling public, whilst at 
the same time a substantial decrease in the cost of 
working the goods and mineral traffic has also 
resulted from the operation of the agreement. 
There is indeed little fear of the companies incurring 
unnecessary risks of loss of traffic,and they arealways 
anxious to meet their clients’ wishes. ‘'he number 





of complaints made annually by manufacturers and 
traders under the Railway and Canal Traffic Acts of 
1888 and 1894 is never very extensive, having regard 
to the large amount of traffic passing over the lines 
throughout the country. According to the last, or 
tenth, report by the Board of Trade, relating 
to the years 1906 and 1907, there were 243 
complaints, as compared with 146 in the two 
preceding years, and 180 in 1902 and 1903. The 


edition, a long chapter on air pumps, which 
begins :—‘* Air pump.-—The function of this pump 
in all condensers is to abstract the water condensed 
and the air which was originally contained jn the 
water when it entered the boiler, and in jet eon. 
densers it pumps out in addition the water of cop. 
densation and the air which it contained.” |, 





dealing with the efficiency of the surface condenser 
neither Seaton nor any other writer of ten or g 


proceedings taken by the Board resulted in the | dozen years ago had a syllable to say about the part 


settlement of 84 cases out of the total in 1906 and! really played by air in a condenser. 


1907 ; in 58 cases no further communication was 
received from the complainants after the explana- 
tions furnished by the companies had been for- 
warded to them; in 96 cases the complainants 
were not satisfied, owing to failure of the parties to 
agree, to an adverse decision of the Board, or to 
other causes; and the remaining five cases were 
still under consideration when the report was 
issued. It is possible that the procedure before the 
Board of Trade with reference to the Railway and 
Canal Commissioners in certain points of dispute 
may have a tendency to check the submission of 
complaints on the ground of alleged unreasonable 
or excessive rates, undue preference, increased rates, 
delay in transport, ‘c., but no proof exists to 
support this assumption. 

It is admitted that the three Scotch railways 
now working in combination and the London and 
North-Western and the Midland Railways have 
effected considerable economies by co-operation, 
and it is tolerably certain that the arrangements 
already made by the Great Central, Great Northern, 
and the Great Eastern Railways, in anticipation of 
the proposed amalgamation, must have resulted in 
a large decrease in current expenses. These facts 
afford the proof of how wasteful competition has 
been in the past where rivalry has been in evidence. 
It is, however, safe to conclude that there can be 
no reversion to the former state of affairs in the 


event of the Amalgamation Bill not receiving the | 


sanction of Parliament. The advantages of co- 
operation among the railways instead of competition 
are so obvious, both in Scotland and England, that 
there should be no inducement again to throw money 
away in quite an unnecessary manner. But the 
interests of manufacturers and traders and of 
passengers must not be prejudicially affected by 
any arrangements made, or allowed to be made, 
between the railway companies. In these days of 
cheap fares, passengers are disposed to resent very 
forcibly the introduction of higher charges ; whilst 
manufacturers and traders have no desire further to 
increase the number of complaints made to the 
Board of Trade under the Railway and Canal 
Traftic Acts. There are, of course, other directions 
in which economies may be effected, as, for example, 
by the reduction of sleeping car trains and by see- 
ing that a less number of coaches and wagons run 
only partly filled. If the interests of the public, 
however, are safeguarded in the respects we have 
indicated, and the railways consider that their 
prosperity is dependent upon that of their clients, 
no apprehensions need be entertained in circles out- 
side the railways as to the ultimate results of the 
operation of co-operation in some form or other. 


Air in Marine Condensers. 


FROM the days of James Watt onwards it has 
been known that air gets into condensers and 
vitiates the vacuum. Hence the name “air 
pump.” But until Mr. Parsons discovered that an 
extremely high vacuum must be maintained in his 
condensers if the efficiency of his turbines was to 
be pronounced, no one attached very much import- 
ance to the part played by air. So long as the 
injection or jet condenser was used no steps could 
be taken to keep air out. It got in dissolved in the 
condensing water. Yet even in this case it was 
recognised that air in a cylinder did harm, and 
Cornish engines had their main stuffing-boxes fitted 
with lantern brasses, supplied with water, to pre- 
vent the influx of air when the engine was “ going 
out of doors.’”’ In 1862 the surface condenser began 
its life. We do not forget Hall, or Cradock, or, indeed, 
several other inventors; but the surface condenser 
as an adjunct to the marine engine dates no further 
back than 1862, and its invariable use goes no 
further back than the introduction of the compound 
marine engine. From that time onward—unutil, in 
fact, three or four years ago—interest centred in 
constructive details, the means of avoiding corro- 
sion, preventing the slipping of tubes, the best 
method of packing tubes, and so on. [MIf, for 
instance, we turn to any standard book on the 
marine engine, we see that little account is taken of 
the influence of air in a condenser. 





in Seaton’s “ Treatise on the Marine Engine,” 1895 





The idea was 
that it did mischief because it could not be cop. 
densed, and so kept up the pressuie. 6 hag re. 
mained for Mr. D. B. Morrison and a few other 
engineers to set forth the true function of air jy 
the surface condenser. It does harm not so much 
because it cannot be condensed as because jt 
impairs the efficiency of the tubes by preventing 
the transfer of heat from the steam to them. 

The process of condensation, simple as it appears, 
is really very obscure, and is not fully understood. 
In a steam engine cylinder, oxe-fourth of all the 
steam entering will be initially condensed by a few 
square feet of fairly hot surface. To condense the 
remaining three-fourths in a surface condenser wil] 
require half as many square feet as there are of 
heating surface in the boiler, and a very large 
quantity of cold water. If it is argued that the 
steam is delivered intermittently to the cylinder, it 
may be answered that it is also delivered inter- 
mittently to the condenser. It has at all events 
been ascertained that if water is allowed to accumu- 
late on the surface of the condenser tubes at the 


| steam side much mischief is done and the efficiency 


of the condenser is reduced. But besides this, air 
plays its mischievous part, and precisely how isa 
matter still undergoing investigation. In the old 
anti-turbine days marine engineers were quite con- 
tent with a 26in. vacuum. Indeed, more was 
scarcely regarded as desirable. “It is the last 
straw that breaks the camel’s back ’’—the last inch 
or so of vacuum is terribly hard to get. It means 
more, much more, condensing water ; an extra stress 
on the pumps, and cooler feed-water. But the 
demands of the turbine are imperative ; the last inch 
is as important as the first 27in.,and it must be had 

On the 17th February Mr. Morrison read a paper 
before the Liverpool Engineering Society on “ The 
Presence of Air in Condensers,”’ which may he 
regarded as the latest word on the subject. He 
illustrated a very simple apparatus for ascertaining 
the amount of air in any sample of water; and he 
showed that air will not leave the water until it is 
close to the boiling point. In modern steamships 
there is usually a float-controlled feed pump, and 
with this the amount of air finding its way in is 
negligible. “ Therefore practically all the air which 
passes through a condenser results from the leakage 
of joints and glands subjected to pressures below 
atmospheric. In marine practice, even when the 
condenser is connected to the main engines only, 
the amount of air passing the low-pressure piston- 
rod glands of a reciprocating engine may be very 
considerable, but when deck and other auxiliaries 
are discharged into the main condenser, the 
quantity is invariably so great that the condenser is 
always in a condition of having more or less of its 
condensing surface air-drowned and inefficient.”’ 

The words “ air-drowned ” require some explana- 
tion ; it can scarcely be said that it is furnished by 
the following passage:—‘ When exhaust steam 
enters a condenser, the percentage of air to steam 
is so small that the temperature of the mixture 
corresponds practically to that of saturated steam ; 
but in its downward flow steam is condensed and 
the air richness of the remainder increases until it 
reaches a maximum at the air pump suction. But 
the greater the air richness the less the tempera- 
ture, so unless the air pump is able to prevent an 
accumulation of highly aérated vapour in the lower 
part of the condenser, the tubes in that part become 
air-drowned and practically useless for condensation 
purposes, this action being intensified with increas- 
ing temperatures of circulating water. It follows 
that the nearer the temperature of the vapour at the 
air pump suction approaches that at the condenser 
top the more efficient will be the condensing sur- 
face, provided the design of condenser is such as 
will promote the gradual densification of the air by 
preventing short-circuiting of the steam.” 

No doubt Mr. Morrison had a very clear picture 
in his own mind of what takes place inside a con- 
denser. We find it difficult to understand how 
stratification can occur. It is true that air is 
heavier than steam. This appears to be the only 
reason why highly aérated vapour should accumu- 
late in the lower part of the condenser. So 





Thus we find | 


far as our own experience goes, there is 
never any difference between the pressures in one 
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part of condenser and another ; indeed, so rapid 
is the destruction of the steam, that with a good 
condenser the smallest flickering of the hand of the 
vacuum gauge when the exhaust valve opens is the 
most that can be detected even with large paddle 
engines running at 25 to 30 revolutions per minute 
only. For the rest, the hotter the air is the larger 
will be the space it occupies. It should therefore 
be kept at as low a temperature as possible, if not 
in the condenser then in the air pump ; and the 
latest refinement in condensation consists in cooling 
the air pump. A diaphragm or tray is fitted in the 
lower part of the condenser. This catches most of 
the condensed water, which is drawn off by a water 
pump. The air pump is placed in a tank of its own 
in which it is submerged. The water level is fixed 
by a float, and the arrangement is such that this 
water is circulated through the lower part of the 
condenser, and has atemperature not much abovethat 
of the condensing water. The air, of course, escapes 
from the surface of the water in the tank in the usual 
way. We quite agree with Mr. Morrison that the 
mere addition of tube surface will not improve a 
bad condenser, and that condenser is the worst in 
which most air can accumulate. In torpedo boats 
condensations at the rate of 30 lb. of steam per 
square foot per hour are reckoned upon, because 
care is taken that the air pump shall, to use Mr. 
Morrison’s words, “ dominate the condenser.” 

It is not necessary here to say anything about 
Mr, Parsons’ auxiliary air pump, or the various 
inventions now before the world for improving the 
efliciency of condensing surface. The phenomena 
of the transfer of heat from steam to water in a 
condenser deserves that thorough investigation 
which it has not yet received. Not only is the 
subject full of interest, but that interest is exceed- 
ingly practical. Results may be expected, indeed, of 
considerable commercial value. 


Engineers and Architects. 
THE President of the Local Government Board 


appointed in October, 1907, a small Departmental 
Committee to report upon the machinery and engi- 
neering staffs at Poor Law institutions, and their 
report and minutes of evidence have just been pub- 
lished. The matters dealt with are of great general 


interest,and amongst tnem is raised the wide question 
of the relative status of the consulting engineer and 
the architect. Evidence was taken from a consider- 
able number of persons, including Mr. Rivers, chief 
engineer of H.M. Office of Works; Mr. Clifford 
Smith, engineer to the Asylums Committee of the 
London County Council; Mr. Hatch, engineer-in- 
chief to the Metropolitan Asylums Board; and Mr. 
Edwin. T. Hall, architect. 

The Royal Institute of British Architects and the 
Institution of Civil Engineers were alsoinvited to sub- 
mit their views on the subject. The former wrote 
“that the Council of the Royal Institute consider 
it imperative in the interest of the employers that 
the architect of such public buildings should have 
the control, direction, and supervision of every- 
thing necessary to bring to completion the building 
which he has designed, and that they endorse the 
evidence given on this point by Mr. Hall, and, 
further, that in each separate case the plant to be 
installed should be determined by the employers in 
consultation with the architect.” In plain English 
this, of course, means “we have hitherto done 
this work and enjoyed the emoluments attach- 
ing, and we are not prepared to forego it now.” 
On the other hand, the Institution of Civil 
Engineers stated :—‘‘That in regard to plant 
installed at new institutions, a consulting engineer 
should in each case be employed to design and 
superintend the construction of the engineering 
work, comprising heating, lighting, ventilation, 
water supply, sewage work, the pumping, laundry 
and other machinery, with the engines and boilers, 
or other prime movers, and accessories necessary 
for their working; that the consulting engineer 
should be appointed, and his remuneration be pro- 
vided by the authority for whom the institution is 
being built ; and that he should work in conjunction 
with the architect for the building. That the 
engineer so appointed should be directly responsible 
to the authority for the design, satisfactory execu- 
tion, and working of the engineering plant.” This, 
it will be seen, is, as might be expected, diametri- 
cally opposed to the opinion of the architects. 
In paragraph 51 of the report the Committee give 
their own conclusions thus:—‘ When a new 
building is to be erected it appears to have been the 
general practice of guardians to place the engineer- 
Ing as well as the building work in the hands of the 
architect, leaving it to him to employ a consulting 
engineer if he thought it necessary. Evidence was 
received by the Committee in support of this prac- 





tice. It does not appear to the Committee, how- 
ever, that there is any essential reason why an 
architect should be solely engaged. On the whole 
it seems preferable that where the engineering work 
is of an important character a consulting engineer 
should be employed directly for the work. He 
should be engaged jointly with the architect from 
the inception of the scheme, and should work in 
conjunction with him.” 

We desire to lay stress upon the last sentence 
and congratulate the Committee upon this common- 
sense view, and we trust that in future the 
Local Government Board will see that the present 
procedure is abandoned. In the great majority of 
cases the method adopted by the architect has been 
to lend copies of the building plans to one or more 
firms of engineering contractors, and get these 
firms to prepare schemes for heating, laundry work, 
electric lighting, or whatever may be required, and 
furnish plans and estimates without charge. In 
the general specification for building work, 
which is usually prepared by a quantity surveyor 
and not by the architect, these estimates for engi- 
neering works are inserted as provisional sums. 
When the proper time arrives the architect 
tells the various firms that their estimates are 
accepted, and they may proceed with the works. 
The quantity surveyor charges his fees of, say, 
14 per cent., and the architect draws his fees of 
5 per cent. upon the provisional sums, which on a 
large institution may amount in the aggregate to 
£30,000 or £40,000. Neither quantity surveyor 
nor architect has done any work which should be 
remunerated at anything approaching the fees cited 
above. In some cases the Board or Committee for 
whom the work is being done decides that competitive 
tenders shall be obtained for the engineering works ; 
in that case the architect often has copies made of 
the schemes submitted to him by the engineering 
contractors referred to above, and asks several of 
their trade rivals to send in competitive tenders 
upon the schemes. In rare instances the architect 
thinks it best to have a consulting engineer, and 
endeavours to put several in competition as to terms, 
and ends by employing the man who will accept the 
lowest fees. In all probability the consulting 
engineer is engaged when the buildings are half 
completed, and far too late to enable him 
to make the best possible arrangements. Often he 
finds no subways or pipe channels provided, the 
boiler-house already built in the worst possible 
place, and his work hampered in all sorts of ways. 

We hope that the expression of opinion from the 
Local Government Board, coupled with the senti- 
ments so ably expressed by Mr. James Inglis in his 
presidential address at the Institution of Civil 
Engineers last November, will induce not only 
public authorities, but also private capitalists, to 
insist upon the appointment of an architect and a 
consulting engineer to act jointly in all important 
works. 








THE MAURETANIA. 
(By a Correspondent.) 

THE propeller doctor, called in for consultation on the 
Mauretania, has prescribed an extra blade for each of the 
four screws, to avoid cavitation and to utilise the turbine 
power to better advantage; and coming fresh and clean 
out of the dock hospital, the ship has been given a head 
to show her capability, with a result of which the Cunard 
Company is justly proud. As announced in the Company’s 
window she has made a westward passage of 4 days 17 
hours 6 minutes over the long winter course of 2890 miles, 
an average speed of 25.55 knots, including one day’s run 
of 671 miles, and two others of 647 and 648 miles. 

A first glance at the figures suggested that as the pas- 
sage was westward, the five hours for longitude differ- 
ence had as usual been deducted already, and this would 
reduce the actual speed through the water, as reckoned 
on an eastward passage, to 24.56 knots, a trifle over the 
contract 24.5 knots. ‘ But elsewhere the time of passage 
is given as 4 days 12 hours 6 minutes; and as it is not 
conceivable that the longitude difference has been de- 
ducted twice over, the speed given of 25.55 knots is the 
true speed through the water, the false speed obtained by 
deducting 5 hours for longitude from the true chronometer 
hours rising to 26.73 knots; and the average day’s run 
from noon to noon would be 24 x 26.73, say 642 miles, 
and the time by watch or clock from noon to noon would 
be 1 hour 6 minutes over 24 hours. 

On the eastward passage the same speed through the 
water would reduce the apparent day from noon by about 
one hour, and make the speed seem to fall off one knot, and 
to avoid this appearance the ship’s clock is set to English 
time on leaving New York, and no allowance added for 
longitude on the voyage. The three runs of 671, 647, 
643 miles amount to 1961, leaving 929 miles to be covered 
apparently in 41 hours 6 minutes, at the leisurely speed 
of 22.66 knots, But the day’s run of 671 miles at a 
speed of 25.5 knots would imply a day of 26 hours 12 
minutes, more than 2 hours over the 24, as shown on the 
passenger’s watch, or the inward monitor of his appetite 
for lunch; so it looks as if the ship’s time had not been 
altered on the day before, as arun of 25 hours would 
imply that the speed had been raised to nearly 27 knots. 





If the ship’s time may be altered in an arbitrary manner, 
it is not surprising that a day’s run is promised soon of 
700 miles, which at 26 knots through the water implies a 
day from noon to noon of 27 hours; and to distract atten- 
tion the chief steward would receive a hint to keep the 
grumbler quiet who wants his lunch to the second of 
time by his watch. 

When the day’s run, reckoned in this theatrical manner, 
is to be allowed to count for the blue ribbon of the 
Atlantic, the German captain from Bremen or Hamburg 
would find it pay to go north about of Scotland, and on 
the great circle up to latitude 60 deg., and so he could 
soon make a day of thirty-two hours and a run of 800 
miles. And when the aviator gets to work on Arctic 
exploration, his latitude north would enable him to keep 
up with the sun, and so go round the world in less than 
no time. 

Roger Bacon, in his Opus Majus, taught that the cir- 
cumference of the earth is 21,600 miles, as well as that 
the day is twenty-four hours long; meaning that the mile 
should be taken as the geographical mile of 60 to the 
degree. He did not anticipate the possibility of a day of 
twenty-five hours and more, from noon to noon, caused 
by travelling rapidly to the west before the sun; or that 
the earth had swelled so much that 69 land miles 
make the degree; and so he misled Newton in a first 
attempt at the theory of gravitation. The map maker to 
the Great Western Railway has gone to the trouble of 
converting sea miles over the Atlantic and other sea 
passages into shore miles of 69 to the degree, mili- 
tary land miles made by 1000 double paces of the soldier. 
What isthe object? Does the Great Western Railway 
contemplate a time-table where the speed is given in 
shore knots, of shore miles an hour, and so give a ficti- 
tious appearance to the speed of its fleet? The kilometre 
is bad enough for the sailor, prescribed officially in his Navy 
by the logical French pedant, but the sailor will not be 
worried with shore miles. We are confronted here with 
a good example of the tendency of a standard of measure- 
ment to deteriorate, unless hedged in by precise legisla- 
tion. Take the ton for instance; first reduced to the 
metric ton of 2205 lb., just tolerable for rough comparison ; 
but now worse still into the short American ton of 2000 lb. 

The present Act of Parliament requires revision 
by the light of recent development, not merely in elec- 
tricity, but also in navigation and record of time. When 
the Government advanced the capital for building the 
Lusitania and Mauretania, and promised the subsequent 
subsidy, it was on the understanding at first that a sus- 
tained sea speed of 25 knots should be guaranteed, 
reduced after reflection and persuasion to 24.5 knots. A 
doubtful moot point was left open for the lawyer to argue 
as to whether the guaranteed speed should be reckoned 
on the basis of speed through the water or from land to 
land, allowing for differences of longitude. The allowance 
cuts both ways, on the voyage out and home again, and 
it is open to make the claim on the favourable estimate. 

A similar case arises in the estimate of the speed of a 
torpedo boat through the water, determined from two 
runs on the measured mile, up and down, one with the 
tide and the other against. If the mean time is taken as 
the arithmetic means of the time, up and down, the mean 
speed will be the harmonic mean of the apparent speed, 
up and down. But if the arithmetic mean is taken for 
the speed, it works out higher, and so this method is 
always adopted, and it happens also to give the correct 
speed through the water. 

The Mauretania’s record shows that on an east- 
ward passage, and with an adverse time allowance of 
longitude, the apparent mean speed would work out at 
24.56 knots, 0.06 still of a knot above a guarantee of 24.5. 

The figures have just been posted in the window of the 
recent eastward passage; 4 days 20 hours 2 minutes, an 
average speed of 25.28 knots; best run 607 miles in one 
day of 23 hours, which equals 700 statute miles, «c. 

It is regrettable to observe that the reckoning in short 
measure of shore iniles has now crept in here, as on the 
G.W.R. map, with a view to making the recording num- 
bers run larger. 








LITERATURE. 


Alloys and their Industrial Applications. By E. F. Law, 
A.R.S.M. Griffin. 

A very large amount of scientific research has been 
carried out in recent years in connection with alloys, and 
one or two of the latest books on alloys have been more 
or less confined to a purely theoretical discussion of the 
subject. Mr. Law’s book, however, very successfully 
combines theory with practice, and is intended as much 
for the makers and users of alloys as for the student. 
All the alloys of industrial importance are dealt with in 
an admirable manner, and their constitution discussed in 
a way that should be of the greatest use to practical men. 
The description of the microscopic structure of the 
various alloys is a valuable feature of the book, and the 
photo-micrographs introduced are excellent and we.l 
reproduced. With one or two exceptions they are 
original, and are certainly the best that have yet been 
published in a book on this subject. Mention should 
also be made of the two very beautiful colour photo- 
graphs constituting the frontispiece; the colours of the: 
heat tinted specimens as seen under the microscope are 
very faithfully rendered. The book is also otherwise weil 
illustrated, and many valuable tables and bibliographies 
are given. The plotting of all “freezing point curves” 
to one uniform scale is a good idea, although in some 
cases it would have been more correct to have called 
them “equilibrium diagrams,’ while in other cases, 
notably the copper aluminium alloys, equilibrium dia- 
grams would be more useful than the simple freezing 
point curves given. Mr. Law’s book, which is one of 
Griffin’s Metallurgical Series, will undoubtedly become 
a standard text-book on the subject, and everyone, 
whether manufacturer or engineer, who has to deal with 
alloys should possess it both for study and reference. 
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THE WAR-OFFICE TRACTOR TRIALS. 





| special importance is being paid to the following points :— 
(a) Distance over and average speed at which a gross load 


| a 
'as shown in the illustration. The admission of 
| steam is regulated by tappet valves operated by Cams 


A.rHouG# the pleasure motor car, with its compara- | of 8 tons can be hauled on ordinary roads with the fuel | driven through bevel wheels from the crank shaft, the 


tively high power, low tare, and pneumatic tires, pays 
little heed to the condition of the roads now-a-days, the 
heavier types are less fortunate in this respect. Hence 
it was that what should have been an instructive day's 
trial on Monday last with the tractors entered for the 
War-office competition at Aldershot was reduced to some- 
thing approaching the nature of a farce. The snow which 
commenced to fall more or less in nearly every part of 
this country on Saturday recommenced on Sunday with 
renewed severity, and when we were called in the early 
hours of Monday morning, in order to attend the com- 


| and water that can be carried on the tractor without 
replenishment; (b) prime cost, having due regard to 
efficiency; (c) capability of ascending gradients and 
adhesion ; (d) traversing country off the road; (e) economy 
in working and maintenance; (/) simplicity and strength 
of design; (g) accessibility of parts; (/) readiness with 


(j ) nature of fuel used; (/) absence of noise, vibration, 
smoke or visible vapour; (/) ease of manipulation and the 




















Fig. 1—-STEWART’S STEAM TRACTOR 


mencement of the tests at the headquarters of the War- 
office Mechanical Transport Department at Aldershot, it 
was with deep misgivings regarding the prospects of the road 
programme which had been arranged by Captain Bagnall 
Wild, R.E. Our misgivings were accentuated on learn- 
ing that out of the eleven entries which had been received 
not more than three vehicles had put in an appearance. 
Five of the tractors had for some reason or other been 
withdrawn some time prior to the competition. These 
were entered by the Acer Company, Limited, Hanwell, 
W.; Marshall, Sons and Co., Limited, Gainsborough ; 
John Fowler and Co., Limited, Leeds (2); T. C. Aveling 
and Co., Limited, Birmingham; Allen and Simmonds, 
Reading; and H. P. Saunderson and Co., Bedford. 
Added to these, the vehicle entered by the Lowca 
Engineering Company, Limited, Whitehaven, of which 
there had been considerable expectations, could not be 
got ready in time. There thus remained five possible 
starters, but this number was eventually reduced to three, 
owing to the failure on the part of two others to reach 
their destination in time to compete, although we under- 
stand they were ctually on the road to Aldershot. 

It may be well here to repeat a few of the principal 
conditions for the competition laid down by the Secretary 
of State for War. The weight was not to exceed 7 tons gross 
when fully loaded with fuel, water, and stores necessary for 
a 100-mile road trial when hauling a gross load of 8 tons, 


and the registered weight was not to exceed 6 tons. 


The legal requirements stated that the vehicles had to 
comply with the conditions stipulated by the Heavy 
Motor Car Order, 1904, and especially Clause XVII., 
which refers to military tractors. The tractors were to 
be capable of hauling a gross load of 8 tons over average 
roads for a distance of 100 miles at an average speed of 
five miles per hour without filling up water tanks or 
replenishing fuel tanks or bunkers, the whole of the water 
and fuel being carried on the tractor itself. The 
competing vehicles were to be capable of hauling a gross 
load of 8 tons up a gradient not exceeding 1 in 10, and by 
means of a winding drum to haul this load up a gradient 
of 1 in 6. When hauling a gross load of 8 tons, the 
normal speed on the top gear was not to exceed 7 miles 
per hour and that on the lowest gear must not exceed 
13 miles per hour. The tractor had to be fitted with at 
least two speeds in the case of the steam engine and three 
speeds should an internal combustion engine be employed. 
No restrictions are placed on the nature of the fuel 
employed, or of the class of engine, except that 
liquid fuel having a flash point of less than 75 deg. Fah. 
(Abel’s close test) will not be allowed. Petroleum spirit 
may, however, be used for starting up, provided it is 
successfully demonstrated at least twice during the trials 
that the engine can be started from cold in less than 
20 minutes without its aid, a lamp for heating the 
vaporiser being permitted. Each vehicle has to be fitted 
with a winding drum carrying 100 yards of flexible steel 
wire rope, the winding gear being so arranged that the 
wire rope can be paid out from the drum whilst the 
tractor is moving ahead or astern. The road driving 
wheels, if of ordinary design, must not be less than 5ft., and 
preferably 5ft. 6in. diameter, nor less than 12in. wide at 
the periphery, and to be fitted with road strips not more 
than 3in. wide, nor less than #in. deep, fixed diagonally 
across the periphery. 
In considering the merits of the competing vehicles 





liness of the;vehicle in‘service; (p) finish and workmanship ; 
(q) material used in construction. 

From the condition stipulated with regard to distance 
to be travelled without replenishing water and fuel, the 
chances of success of the steam tractor were extremely 
slender. There were, however, no fewer than four entries 
of steamers, of which one only put in an appearance, and 
this we shall refer to directly. The road trials were set 
to commence on Monday last, and will occupy altogether 
about ten days. 

The three competing vehicles are entered by D. Stewart 
and Co., Limited, Glasgow ; John I. Thornycroft and Co., 
Limited, Basingstoke; and Broom and Wade, Limited, 
High Wycombe. Messrs. Stewart’s steamer, illustrated 
in Fig. 1, is described in the entry form as having a com- 
pound steam engine with two cylinders, capable of giving 
40 brake horse-power. It has two speed gears, the 


which repairs can be effected or worn parts replaced; | 


number of men reqaired to drive the tractor; (m) brakes, | 
design and efficiency ; (n) condition after trial; (0) clean- | 


| cam shaft being movable longitudinally on a now well 
known principle to vary the cut-off, and for reversing “si 
means of a quadrant lever placed close to the steerin. 
wheel. Another lever is provided to admit high-preggyre 
| steam to both cylinders when desired. The boiler jg fed 
by means of a pump driven by the engine, and also by 
means of an injector from large water tanks at the rear 
of the vehicle. Fuel tanks of correspondingly large gig 
for coal are carried at the front. The transmission 
system is interesting. The crank shaft is placed in line 
with the differential, and the power is transmitteq 
| through a two-speed epicycloidal gear. The fast ang 
| slow speeds and free engine are obtained by the moye. 
ment of a locking bolt in the epicyclic gear case, which js 
fairly accessible from the foot-plate. In the rear of this 
gearing is a universal joint which engages with a pro. 
ered shaft and transmits the motion through a cage. 
ardened steel worm to a large bronze worm whee] 
bolted to the differential gear on the back axle, the gears 
being enclosed in a large oil bath. The driving wheels 
are of the traction engine pattern, and are driven from 
the axle through plate springs in a well-known manner, 
The main frame is of steel channel section with crogg 
| stays. It is supported on the back axle by two lani. 
nated steel springs bolted to the axle-boxes. Between 
the frame and the front axle is a transverse laminated 
| spring. The rear axle is a solid steel forging, and 
the axle-boxes are held in place by radius rods 
attached to the frame. The differential and worm 
gear casing is situated on the near side of the axle. The 
winding drum is placed near the middle, while on the off 
side is a clutch for disengaging the off wheel when it is 
necessary to use the winding arrangement for hauling, 
There is also provided a device for locking the differentia] 
gear when necessary. The front axle is a steel forging 
guided in steel hornblocks, and the steering gear ig 
designed on the Ackermann principle. A tubular condenser 
is provided in front of the vehicle, and the water of con. 
densation passes through a filtering medium before being 
returned to the boiler. 

The firm of John I. Thornycroft, Limited, is represented 
by a tractor of imposing design and construction, the 
registered weight of which is 5 tons 19} cwt., and 6 tons 
17 cwt. when ready for the road. This weight is distri- 
buted as follows :—2 tons 3 cwt. on the front axle, and 
4 tons 14 cwt. on the rear axle. The internal combustion 
engine develops 40 horse power at 700 revolutions, and 
has four vertical cylinders, each 6in. diameter by Tin, 
stroke. The cylinders are cast in pairs, and all the 
valves are on one side, while the crank chamber has 
inspection doors large enough to withdraw any of pistons 
with their connecting-rods in case of necessity without 
disturbing other mechanism. The engine has dual sys- 
tems of fuel supply and ignition. The former comprises 
two float chambers, one for petrol for starting up 
the engine, and the other for paraffin. It is also 
possible to start up on paraffin by the aid of a lamp 
applied to the paraffin vaporiser. When running the 
vaporiser is maintained at the requisite heat by passing 
the exhaust gases round it. The vaporiser consists 
of a central tube through which the vapour and air 
pass to the engine. The lubrication of the engine bear- 
ings is effected by means of an oil pump driven from an 
extension of the governor shaft. The governor is of 
simple construction, consisting of two semi cylindrical 
portions pivoted at one end and free to open at the other. 

















Fig. 2—THORNYCROFT'S TRACTOR 


maximum speed being seven miles per hour, the gross 
weight 5 tons 19 cwt., the length over all 15ft., width over 
all 6ft. 6in., and the height 10ft. 6in. 


being of the locomotive pattern reversed. The tractor, it 


will be seen, embodies a somewhat original combination | 
of well-tried parts, an outstanding feature being the reversal | 
of the locomotive type boiler, the smoke-box and chim- | 


ney being placed at the rear. The boiler is fired from the 
top, has a coil tube superheater in the furnace, and is 
constructed for a pressure of 200 lb. per square inch, The 
engine is of the horizontal compound pattern, with 
cylinders 4}in. and Tin. diameter and Tin. stroke, and is 
designed to give 40 brake horse-power at 600 revo- 
lutions per minute. It is disposed transversely under 


It is wrongly de- | 
scribed as having a water-tube boiler, the steam generator | 





the main frame with the cylinders on the offside, | radiator tubes on the front of the vehicle, so that in case 


The outward movement of these by centrifugal force 


| causes the engine to be controlled by a lever and rod. 


The ignition apparatus is of two types, high and low 
tension, both of which are used simultaneously, the 
timing of the explosions being fixed. There are therefore 
only two engine control levers, one for actuating the 
throttle and the other for the fuel cock. There is, 
however, also provided a foot lever for diverting the 
exhaust gases from the vaporiser into the silencer 
direct, in case the gas becomes too highly heated. The 
engine is provided with a half compression tap to 
facilitate starting. The cooling water is carried in 4 
cylindrical tank placed horizontally over the engine and 
under the bonnet. From the jackets the water flows to 
the drum, and from this to two distinct series of gilled 
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MILITARY TRACTOR 


JOHN I, THORNYCROFT AND CO., LIMITED, BASINGSTOKE, ENGINEERS 
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“The Engineer 


of damage to any of these tubes the cooling of the engine 
can still be effected by the other tubes. 

From the engine motion is transmitted to the gearing 
by a multiple disc clutch. The gearing provides three 
road speeds, namely, 14, 4}, and 7 miles per hour. On the 
tail shaft are two 
means of a sliding clutch either of these can be locked and | 
engaged with a corresponding gear wheel, so that the | 
vehicle or the winding drum may be driven in either a 
forward or reverse direction. A separate lever is provided | 
to effect this operation. The sliding pinions for the | 
three road speeds are mounted on a short cross shaft | 
which is driven by one or other of the bevel pinions above 
mentioned. The changes are brought about by means of 
a selecting lever and gate. From the shaft on which 
are secured the sliding pinions motion is conveyed 
to a second cross shaft, which is connected by a universal 
joint and shaft with a pinion shaft carried into the casing 
of the final drive. This casing is secured in such a way | 
that notwithstanding the rise and fall of the axle, the 
pitch lines of the gears on the floating pinion shaft, and 
those on the axle, remain practically relatively undis- 
turbed. The differential gear is provided in the casing | 
referred to, and has a locking device operated from the | 
driver's seat. The rear axle longitudinal springs are | 
pivoted to the frame with their forward ends pivoted on 
the flat top faces of the axle boxes, while the rear ends 
are secured to brackets by adjustable bolts. The front 
Spring is arranged transversely across the axle, and the 
steering gear is of the traction engine type. The 
wheels too are of the traction engine pattern, the drivers 
being 5ft. 8in, diam. by 12in. wide, and the steering wheels 
3ft. 6in. diam. and 8in. wide. The main frame is made up 
of steel plates 12in. deep and }in. thick, riveted together 
and stiffened by both cross and diagonal members. There 
are two sets of brakes, one operating on a drum on the 
countershaft, and the other acting on the inside rims 
of the driving wheels. Our illustrations—Figs. 2 and 3 
—show that the general features of the tractor resemble 
closely those of proved traction engine practice combined 
with a powerful internal combustion engine. Two 
separate cylindrical fuel tanks are fitted and so arranged 
as to be easily removed when desired. Their total 
capacity is about 90 gallons, and a subsidiary two-gallon 
lank is provided for petrol for starting purposes. For | 
“riving other machinery, such as adynamo or pump, the 
crank shaft is extended to the rear end of the vehicle. 
The transmission shafts are of nickel chrome steel of 
50 tons ultimate strength per square inch, elastic limit 
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Fig. 3 


40 tons per square inch, and 20 per cent. elongation in 
2in. The axles are of Siemens-Martin steel, 36-42 tons 


ultimate strength per square inch, 20 tons elastic limit, | 


and 20 per cent. elongation in 2in. The gear wheels are 


of nickel steel, 30 tons ultimate strength per square inch, | 
inions mounted free to rotate. By | 18-20 tons elastic limit per square inch, and 20 per cent. | of the vehicle is 4 tons 12 ewt. 2 qr. 












































| three speeds and a hauling drum. The engine is of the 
| single-cylinder horizontal type, the diameter being 8}in. 
and the stroke 8in. The engine develops 26 horse power 
| ata speed of 700 revolutions. The three road speeds 
are 14, 4, and 6 miles an hour, and the unladen weight 
The drive is taken 
through a gear-box on similar lines to that 
described in THE ENGINEER of Jan. 22nd last. 
The chain- driven differential, however, instead 
of being on the main axle as in the lorry, is in a 
second countershaft vertically over the main 
axle of the tractor, and gear rings inside 
each driving wheel mesh with pinions on 
the ends of the differential shaft. The clutch 
is of the cone disc type; the gear-box has 
three gears of ratios 2, 3 and 7, in which the 
steel wheels and pinions are always in mesh, 
and operate through dog clutches. A heavy 
Renold pitch chain drives the differential 
centre, and the differential shafts, like the 
driving axle, are carried in Hyatt flexible 
roller bearings supported in ball-and-socket 
pillow blocks. The frame is built of steel 
channels, the engine and gear-box being 
carried underneath a single plate in the 
middle. The steering gear is of. the Acker- 
mann type, and identical with that used in 
the lorry. Underneath the driver’s seat are 
the tanks for 40 gallons of paraffin and petrol 
—for starting purposes—and in front of it 
are the steering wheel, clutch pedal, brake 
pedal, change speed and reverse levers, levers 
for adjusting the suction and spark, and 
screw adjustments for paraffin, petrol, and 
the water which is admitted with the air at 
the end of the stroke to prevent pre-ignition 
with the high compression that is used. The 
frame is carried on springs. To allow the 
front axle to tilt on rough ground, the rear 
ends of the front springs are not linked to 
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Fig. 4-THORNYCROFT TRACTOR—FRONT VIEW 


elongation in 2in. The frame steel is 27 tons ultimate 
strength per square inch, 17 tons elastic limit, and 15 per 
cent. in 8in. elongation. 

Broom and Wade, Limited, are represented by an 
enlarged vehicle of their well-known pattern fitted with 


the frame, but carry a transverse spring 
which supports the frame at its centre 
and is free to tilt with the axle. One 
of the attachments of the axle to the 
springs is a swivel joint to allow of this action. The 
method of transmitting the tractive force from the back 
axle differs from that used in the lorry, because the axle 
is required to move vertically, due to the spring, and not 
| round the centre of the chain pinion, as in the lorry, 
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Hence, instead of the usual adjustable radius link con- 
necting the frame and the axle bearing, there is a vertical 
bar sliding in each bearing and stayed longitudinally and 
transversely with the frame, restraining the axle from all 
motion except vertically, which the depth of teeth in the 
road wheel gears permit of. The road wheels are of steel 
and of the ordinary traction engine type. The rear 
wheels have diagonal strakes, and both are free on the 
axle, which revolves with them in the roller bearings. 
The gear ring of the left-hand wheel is not attached to 
the wheel boss, but to a loose distance piece on the hub, 
which drives the wheel through the usual locking pin. 
On this distance piece runs the winding drum, also 
driven from the gear ring by a removable locking 
pin, so that the rope can be paid out whether the 
tractor is moving or not. There are three inde- 
pendent brakes fitted. The first, for ordinary use, is a 
band brake on the chain pinion shaft, actuated by a 
foot pedal. The second, operated by a screw, is a band 
brake on the spider of the differential; the third is a 
block on the inside of the rim of the right-hand driving 
wheel, also operated by a screw from the driver's seat. 
To enable the differential to be locked so that one road 
wheel cannot slip without the other, one of the differential 
wheels carries three pawls which can drop into corre- 
sponding recesses in the spider. These oils are kept in 
the in or out position while revolving by a ring moved 
along the axis by a lever operated from the driver's seat. 
Reserve paratlin and water tanks are carried at the back 
of the frame. The exhaust from the engine first enters 
a large expansion chamber, and thence passes to a 
silencer bythe driver’s seat and escapes by a vertical pipe 
above the awning. The radiator is mounted on the dash- 
board, and thermal circulation of cooling water is em- 
ployed. 

The leading particulars of the tractor are as follows :— 
Length, 12ft. 2in.; axle centres, 8ft. 5in.; width, 7ft.; back 
wheels, 5ft. 6in. by 1ft.; front wheels, 4ft. by 8in.; H.P. of 
engine, 26; revolutions, 700; weight on back axle, 
3 tons 1 ewt.; weight on front axle. 1 ton 12 ewt. 

Owing to the snow-clad condition of the roads in and 
around Aldershot the first day’s run to Liphook and bazk 
had to be abandoned ; the day’s work was limited to a 
two hours’ run of each vehicle on a piece of land 
adjoining the Army Transport Department. Owing to 
the soft and sandy nature of the ground it was found 
impossible to haul the necessary loads, and the proceed- 
ings were therefore of little interest. Some little excite- 
ment was caused, however, when the water in the jackets 
of the Thornycroft machine began to boil very actively, 
but it was found that the cause was a radiator choked 
by ice, which prevented active circulation of the water. 
This was soon remedied, and the vehicle ran with great 
smoothness. Stewart's steamer had some little trouble 
with its pumps, and also broke a gauge glass, but other 
wise ran extremely quietly. The Broom and Wade wagon, 
if not so quiet and dignified as the Thornycroft, kept on 
running very well, but owing to the proximity of the 
magneto apparatus to one of the driving wheels, the 
services of a gang of men were required to prevent the 
apparatus from being carried away by the accumulation 
of snow and gravel on the tires. This vehicle would be 
improved by the removal of the magneto apparatus to a 
less exposed position. 

On Tuesday, the second day, it vas decided to make 
an attempt to complete the run to Staines and back. 
The frost during the night had, however, frozen the 
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It would seem that, however successful the vehicles may 
prove as military tractors under normal conditions, unless 
some other form of tires is available than those at present 
permissible by the Heavy Motor Car Order, 1904, given 
snow-clad roads, the vehicles are comparatively useless. 
When the snow is wet it “balls” on the straked tires, 
and when frozen the strakes are of little or no use. 

It should be stated that prize money to the amount of 
£750 is offered to the winner of the trials, and that the 
War-office have agreed to purchase the most successful 
tractor. 








NEW JOINT FOR COPPER PIPES. 


A SIMPLE and effective form of joint for copper and brass 



































Fig. 5-BROOM AND WADE’S MILITARY TRACTOR 


snow covering on the roads, and made them extremely 
slippery. Under the circumstances, it was not surprising 


tubing is being introduced by J. M. Leigh and Son, 67, 
Deansgate, Manchester. 


It is illustrated in the accompany- 





to find that the tractors could make but little progress. 
No seoner were they on the crown of the road than they 
proceeded to slide down into the gutters at the side. 
After some mildly exciting efforts to overcome the 
difficulties, it was again with reluctance that Captain 
Bagnall Wild had to abandon the road tests. The 
vehicles were taken back to the circular track used on 
the first day, and a 15-mile run was carried out with a 
view to ascertaining the consumption of fuel and water. 
The trailers were hauled back again by traction engines. 





ing engraving, and is known as the ‘‘compression’”’ joint, 
and is made between the ends of the two tubes themselves, 
one end being forced into the opposite expanded end of the 
other tube, the coupling being merely intended to keep the 
tubes together. Two small hand machines are used in the 
making of these joints. The screwed portion of the joint or 
union is slipped on the end of the tube, which is then put on 
the expanding machine and the end of the tube expanded 
until it fits tightly into the union piece, and forms a lining 
for it. The union nut and ring are next slipped on the other 
tube, which is then beaded as shown. The tubes are after- 





wards placed together, the beaded end inside the large end, 
and the joint is tightened up with a spanner, no jointing 
material being required. It will be seen that the connection 
is complete with only one joint. The amount of force re- 
quired on the union is small; in fact, a tight joint under 
pressure can almost be made without the use of a spanner. 
We are informed that a test of an arrangement of various 
sorts of fittings attached to a 1}in. diameter seamless copper 























JOINT FOR COPPER PIPES 


tube, 20 w.g., proved perfectly tight at a pressure of 700 |b. 
per square inch, a tensile stress of 84 tons being necessary to 
sever the joint. 














SHEFFIELD SocteTy OF ENGINEERS AND METALLURGISTs.—The 
biennial dinner of the Sheffield Society of Engineers and Metal 
lurgists, which was held in the Royal Victoria Hotel, Sheffield, on 
Friday last, was rather more numerously attended than usual, 
the company numbering something like 300, a fact which speaks 
eloquently of the steady progress of the Society. The chair was 
occupied by the President, Mr. Rossiter Hoyle, and the principal 
guests were Admiral Sir Archibald Douglas and Sir William White. 
The speeches as a whole were of a serious and weighty nature. 
The Navy and the Army were given the place of honour. ‘The 
toast was proposed by Sir W. Clegg, who supported the policy of 
the Government with respect to the Navy.* A notable feature 
of the speech was the fact that when the speaker mentioned a 
programme of four new battleships, from all parts of the room 
came cries of ‘‘ Six! Six!” and the visitor was left with no doubt 
in his mind that Sheffield is “solid” for a big navy. Sir Robert 
Hadfield subsequently in proposing ‘‘ Engineering and Metallurgical 
Science,” remarked, ‘‘ We, unfortunately, had had bad trade. But 
bad trade was not always a bad thing, for it enabled manufac- 
turers to attend to improvements, and to put their appliances in 
order. He was glad to say that there were already slight signs 
of improvement, and he hoped they would soon see their city as 
smoky as ever. Indirectly, they were, of course, looking to 
Lote for a little help at the present time. Whatever their 
politics, they must feel that the present Government had better 
err on the side of being a little too extravagant than in being 
parsimonious. Better, indeed, that they should be well armed 
than only half armed.” Sir William White, in the course of a 
speech in his familiar style, congratulated Sir Robert Hadfield on 
being elected a Fellow of the Royal Society. Other speakers 
were Mr. Beardshaw, who proposed Mr. Hoyle’s health; Dr. 
Hoyle, Professor Ripper, the Mayor of Dover, who is whole 
vacastin for Protection, and the Lord Mayer of Sheffield. 
site F rom rec recent reports it appears highly probable six ships will be built. 
pb. THE 
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Fig. 1 


A NEW ALL-GEAR LATHE HEAD. 


TO obtain the fullest advantage of the high-speed cutting 
steel now all but universally in use, it is requisite that strict 
attention should be given in designing lathe heads to a 
number of points, not all of which are obvious without care- 
ful consideration. These points may be thus enumerated :— 
(1) There should be as large a range of spindle speeds as pos- 
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Fig. 2 ALL-GEAR HEADSTOCK 


sible within the limits of the total ratio of the gearing of the 
head, and these speeds must be in geometrical progression ; 
(2) these speeds must be available instantly, and without 
trouble to the operator; (3) the maximum of cutting power 
must be obtained irrespective of the diameter of the work 
being operated upon ; (4) the head must be simple and such 
that a careless operator will not be apt to damage it when 
changing speeds ; (5) in all gear heads the handles for moving 
the gears should be so arranged that they will not only 
change the speed, but stop and start the lathe as well; (6) 


like efficiency in a cone-driven head, used in connection with 
high speed steel, ié has been found necessary in order to 
obtain a high belt velocity to use very large diameter cones. 
Hence it is now generally recognised that the most modern 
heads should be fitted with either a constant speed motor 
drive or a constant high speed belt. 

















Fig. 4—END VIEW OF HEADSTOCK 


The accompanying sectional drawing on page 248, and 
photographic reproductions, Figs. 1, 2, 3, and 4 show an all- 
gear head for a lathe applicable for feeds of all kinds designed 
and patented by H. Salmond and Co., of 25, Wellington- 
street, Glasgow, to which the makers have given the short trade 
name of ‘‘§. and R.’’ gear 
head. The speeds are ob- 
tained from any of the four 











handles shown on the illus- 
trations, and the movement 
of any of these will also stop 
and start the head without 
fear of breakage or damage 
in any way by an unskilled 
operator. These illustrations 
show an 8$in. hollow spindle 
head through which, with the 
use of 16 wheels only, 36 
speeds are obtained in 
strict geometrical progression. 
The drawing on page 248 
shows an arrangement de- 
signed for 16 speeds in strict 
geometrical progression, in 
which 12 wheels only are used 
in the following way:—The 
belt pulley P has a constant 
speed, and may be driven from 
a countershaft or main shaft. 
Keyed to the boss of this pulley 
P, but free to slide on it, is 
a gear wheel A, driving gear 
wheel F, on the back shaft 
sleeve K—this back shaft does 
not revolve—or it may slide 
out of mesh with F, allowing 
pulley P to revolve freely—that 
is, an ordinary loose pulley. 
Now, as there are clutch teeth 








Fig. 3—HEADSTOCK WITH COVERS REMOVED 


the maximum of possible power transmitted by the belt 
should be given off at the point of the tool when cutting. 
From a study of the most modern designs of lathe heads, 


both in Britain, America, and Germany, it is abundantly | 


evident that the tendency is to discard cone-drives of all 
kinds, and to adopt all-gear drives with a constant high belt 
speed or a constant speed motor drive. To obtain anything 


on gears Aand B, and B revolves 
freely on the spindle H, if the 
sliding of A be continued till it 
is clutched to gear B, gear A 
will drive gear B at the same speed as the pulley P, and con- 


| sequently gear E, on back shaft sleeve K, giving the sleeve 


K two speeds. First, one speed through A and F, and 
secondly, one speed when A is clutched to B, through Band E. 
As the gears F, E, D, on the sleeve K revolve as one gear, 
the gear D will drive gear C, and as gear C is keyed to the 
sleeve H, but free to slide on it—sleeve H revolves freely on 


the spindle—the sleeve H will have two speeds through gears 
DandC. Now, as there are clutch teeth on gears C and B, 
and gear B revolves free—as stated before—if we slide C out 
of mesh with D, tillit is clutched to B, we obtain two other 
speeds. Thirdly, through gears A, F, E, B, gear A driving gear 
F on sleeve K, and gear E on sleeve K driving B. Fourthly, 
gear A out of mesh with gear E and clutched to B, this 
being an cpen belt speed. We have, therefore, four speeds to 
sleeve H onspindle J. On the other end of the sleeve H is 
keyed another gear (1), but free to slide on it, either driving 
gear (6) on the back shaft sleeve M, at four speeds, or it may 
slide out of mesh with gear (6). Now, as there are clutch 
teeth on gears 1 and 2, and the sliding of gear 1 is continued 
till it is clutched to gear 2—as gear 2 revolves freely on the 
spindle J—driving gear 5 on the back shaft sleeve M at other 
four speeds. This gives the sleeve M eight speeds, four 
through gears 1 and 6, and four through gears 2 and 5. As 
the sleeve M on back shaft revolves as one gear, the gear 4 
will drive gear 3, keyed on the spindle J, but free to slide on 
it at the eight speeds. Now, as there are clutch teeth on 
gears 3 and 2, and gear 2 revolves free on the spindle J, if we 
slide gear 3 out of mesh with 4 tili it is clutched to gear 2, 
we have other eight speeds to the spindle J. First, through 
gears 1, 6, 5, 2, gear 1, driving gear 6 on the Sleeve M, and 
gear 5 driving gear 2. Second, gear 1 clutched to gear 2. 
All this may be put in tabuiar form thus :— 


16 speeds of spindle are as under :— 


1. Open belt speed—A and C clutched to B and 1 and 3 clutched to 2. 
2. B EDC—Aclutched to B and 1 and 3 clutched to 2. 
3. A F E B-C clutched to B and 1 and 3 clutched to 2. 
4. A F D C—1 and 3clutched to 2. 

5. 165 2—A and © clutched to B and 3 clutched to 2. 

6 BEDO,1 A clutched to B and 3 clutched to 2. 

7. AF E B, 165 2—C clutched to B and 3 clutched to 2. 

8 A FDO, 1652—3 clutched to 2. 

9. 2543~—A and C clutched to Band 1 clutched to 2. 
10. BEDC, 254 3—A clutehed to B and 1 clutched to 2. 
ll. AF EB, 25 4 3—C clutched to B and 1 clutched to 2. 
12.‘A' F DC, 253 3—1 clutched to 2. 

13. 16 43—A and C clutched to B. 

14. BE DC, 1643—A clutched to B. 

15. AF EB, 164 3—C clutched to B. 

16. AF DC, 16 4 3—Asshown on drawing. 


The S. and R. all-gear head has been fitted to lathes in a 
number of the largest engineering e3tablishments in the 
Glasgow district, and Fig. 1 is from a photograph of it as 
fitted to an 84in. centre 8ft. bed screw-cutting lathe of the 
Carron Company’s make. Messrs. H. Salmond and Co. have 
in hand at present, they inform us, a similar arrangement of 
an all-gear, but in which there are no clutches whatever, and 
of this modified form we hope to. give particulars later on. 








CONCRETE WATER PIPES IN SCOTLAND. 





IN connection with the new works at Burncrooks, Clydebank, 
it was decided by the Clydebank and District Water Trustees 
in the latter end of last year to adopt reinforced concrete 
pipes of the ‘‘ Bonna’’ type, such as have been employed in 
Norwich and Paris, after discussion of a report made upon 
the system by a deputation which had inspected the piping of 
this type in use at these cities. This system of piping is quite 
novel in connection with waterworks in Scotland, and the 
trustees and a large number of interested guests were present 
at the first official casting of the pipes near Duntocher on the 
éndinst. The water authorities at Clydebank are unanimous 
in the adoption of this type of pipe throughout the whole 
length of the conduit from the new reservoir at Burncrooks 
to Clydebank, a distance of fully 94 miles. Onecf the advan- 
tages claimed for the concrete over the cast iron pipe is said 
to be its freedom from corrosion, and as the new water 
supply at Clydebank is very soft, this consideration weighed a 
good deal with the trustees. As regards cost, the concrete 
pipe compares favourably with cast iron, as the 94 miles of 
piping 18in. diameter will, it is stated, be supplied and laid 
on the ‘‘ Bonna’’ system for something like £31,000, whereas 
with cast iron the cost would have been £36,000. 

The Columbian Company, which is exploiting the 
‘*Bonna’’ system in this country, and is the contractor in 
this case, has erected a depdt near Duntocher, and here the 
whole process of manufacturing the pipes is carried out ; local 
and comparatively unskilled labour being employed, which 
was another consideration not without influence on the 
trustees’ decision. As the work advances, two other depdéts 
will be erected on the line of the pipe track, and at each of 
these local labour will be trained in the manufacture. The 
pipes consist of first, an inner tube of steel, on which the 
water-tightness depends. These tubes arrive at the depot in 
sheet form, of which there are generally three to a pipe 
9ft. 9in. long, and are thereafter made into cylinder shape 
and completed on the spot. The joining of the tubes is 
effected by means of the oxyacetylene blow-pipe, an acetylene 
gas generator being laid down for use in this part of the pro- 
cess. Round the outside of the tube steel wire is wound 
spirally, the spiral being held in pitch by longitudinal wires 
tied to it at alternate intersections. On this wire cage depends 
the strength of the pipe. A similar cage of steel is inserted 
inside ‘the steel tube in order to support the inner cement 
coating. The tube, thus far completed, is now placed on end, 
and a collapsible core is put inside the pipe with a steel mould 
round the outside, leaving just sufficient space to be occupied 
by the concrete. Fine concrete is then run in between the 
core and the moulds from an elevated platform, and after 
allowing time for it to set, the core is withdrawn, the mould 
removed, and the pipe, thus completed, is allowed to dry for 
a considerable time before being laid in place. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS — 
Grapvuates’ SEcTION: LonpoN BrANcH.—The fifth ordinary 
general meeting of the session of the London branch of the 
Graduates’ Section of the Incorporated Institution of Automobile 
Engineers was held at 1, Albemarle-street, London, W., on Tues- 
day, 23rd February, 1909, at 8 p.m. The chair was taken by Mr. 
G. Douglas Leechman, Member of the Council. A paper by Mr. 
F. Thomas was read by the hon. secretary, in the absence of the 
author, on ‘“ Change-speed Gears: Reduction and Transmission 
of Speed.” The discussion was opened by Mr. C. E G. House 
and the following gentlemen took part :—Messrs. H. Burchall, 
L. H. Baskerville-Cosway, E. D. Suggate, L. H. Hounsfield. G. N. 
Higgs, and the chairman. Particulars of the Graduates’ Secticn 
and of the Institution, and forms of application for admission } 
may be obtained on application to the secretary, 1, Albemarle, 





street London, W. 
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CLUTCH AND DRUM COMPLETE 




















DRUM WITH END PLATE REMOVED 








SMOKE ABATEMENT EXHIBITION AT 
SHEFFIELD. 


ON Monday last Sir Oliver Lodge performed the opening 
ceremony of a Smoke Abatement Exhibition which is being 
held in the Corn Exchange at Sheffield. Sir Oliver, in his 
opening speech, explained that he stood there as a substitute 
for Sir William Richmond, who was unavoidably absent 
owing to illness. It was one of the objects of the Exhibition, 
he continued, to try and amend the conditions under which, 
to some extent, we were suffering from misapplied, ill applied, 
or, rather, half applied, scientific processes. It was customary 
to regard smoke as wasteful and as indicative of imperfect 
combustion. If this were entirely true, then, in self-interest, 
manufacturers would do their utmost to stop it. Unfortu- 
nately, smoke, in practice, was not wholly wasteful. Under 
certain circumstances it might be economical. He regretted 
to say this, but it was a fact. It was economical when fires 
had to be banked ; it was also economical when they had to 
heat cold surfaces by means of flame, for in such an operation 
a smoky flame was more efficient than a non-smoky flame. 
A luminous smoky flame was better than a non-luminous one 
for that purpose under present boiler conditions. It was im- 
possible to bring a flame into contact with a cold surface and 
to have perfect combustion. The heat had to pass through a 
film of unburnt gas by radiation. That was the real diffi- 
culty; but things might be improved. It was possible, for 
example, to have studs or projections on the boiler plates 
which would get red-hot in the flame and carry the heat in 
by conduction. It was important, however, that they should 
realise that they had to deal with radiation and should strive 
to obtain the best possible radiation. 

For lighting purposes there was a better way than burning 
coal gasasit was and trusting tothe incandescence of the carbon 
in the flame to give the amount of light required—for instance, 
the incandescent mantle. Something of the same kind might 
be applied to boiler heating, so as not to depend solely on the 
hot gases alone, but to have solid radiating surfaces to con- 
duct heat into the boiler. Radiating power increases enor- 
mously as the temperature rises. 

For domestic heating Sir Oliver said that hot air heating 
alone was not the best method to employ. A combination in 
which the passages were heated with pipes and the rooms 
with open fires was better arrangement. Ordinary coal fires 
were very imperfect things, indeed. They gave some radia- 
tion, but the combustion was extremely imperfect, and they 
were troublesome and dirty. A great deal of unburnt gas 
went up the chimney. Comparatively little heat came out 
into the room. It was a primitive and inefficient arrange- 
ment, unworthy of the twentieth century. A much better 
way was toseparate the gas from thecokeand to burn the former 
in the houses. He was convinced that, in the future, gas would 
be depended upon to a much greater extent than hitherto. He 
did not think that it would be with the present form of gas 
fire, however. Possibly a very much better kind might even 
be already on view in the Exhibition which he was opening. 
Gas fires had improved very greatly during the last ten years, 
but he did not suppose that they would be thought very per- | 
fect in another twenty years. If only purified gas were | 
burnt, the atmosphere of towns would be very different from 
what it was at present. 

He hoped that some day or other some enterprising town | 
would try the expzriment of making its gas at the colliery | 
where coal was cheap and had not to be carried far. The 
means of illuminating and heating might then be brought 
into such a town through pipes and the introduction 
of crude coal might be forbidden. If one town would carry 


| to comply with the requirements of the regulations—com- 
| pliance with them will become obligatory upon occupiers, 





out such an experiment, then, if successful, other towns | end. While the electrical and other inspectors of factories 
would follow the example. He hoped to live to see it| will be prepared to give all reasonable assistance in their 
accomplished. He believed that one or two towns had the | power, it should be clearly understood that the duty of seeing 
matter under contemplation. There were those who liked | the regulations are complied with in any works rests primarily 
fogs because they were profitable; but for the community it | upon the occupier himself, and that his responsibility for any 
was wasteful, and it was wasteful of human life and health. contraventions does not depend upon his having first received 
There were many things which could be done to improve | notice of them from the inspector. 

life, and the purification of the air was one of these. 














OLD STUDENTS OF THE RoyYAL ScHOOL OF MINES.—Arrange- 
ments have been made to hold the Thirty-sixth Annual Dinner at 
6.30 for 7 p.m. on Tuesday, the 30th inst., at the Hotel Cecil. 

| The chair will be taken by Mr. F. W. Rudler. Applications for 
tickets should be forwarded to Mr. George T. Holloway, 57,Chancery- 
lane, W.C., not later than March 30th. 


THE INSTITUTE OF CHEMISTRY.—The thirty-first annual general 
meeting of the Institute of Chemistry was held at 30, Bloomsbury- 


ELECTRICITY REGULATIONS. 


THE Secretary of State, after consideration of the report 
submitted by Mr. Swinburne, the Commissioner appointed 
to inquire into the draft regulations for the generation, trans- 
formation, distribution and use of electrical energy—which 
report, it will be remembered, was referred to in our issue of | square, London, W.C., on Monday, the Ist of March, at 
February 5th last—has now formally issued the regulations | 4.30 p.m., Professor Percy F. Frankland, the retiring presi- 
decided upon. These regulations follow those suggested by | dent, in the chair. After the transaction of some business, 
the Commissioner in his report, and for the most part embody Professor Frankland delivered his address, During his period 
the modifications in the original draft agreed upon at the | of office, he said, the roll of the Institute had increased 
conference held during the course of the inquiry between the 2S Peay a, wttheaendiog the aie ny l <p 
Home-office and the objectors. W herever these _—_ — z regulations, the number of candidates for tnatiinstion had 
tions have not been followed, reasons have been given by the | increased from ninety-four in 1906 to 150 in 1909. He believed 
Commissioner for the course adopted. In some instances | these figures indicated that a real advance was taking place in the 
the Commissioner’s amendment is merely explanatory, or | demand for highly trained chemists. He would emphasise the 
has been made to give further effect to the wishes of the | fact that whilst the well-being of the community,was greatly pro- 
objectors, or to indicate more clearly the nature of the pre- | moted by the services of competent chemists, the mischief which 
cautions required. The requirement of a no-volt release for Could be wrought by the ill-trained and incompetent was incal 
motors has been omitted for the reasons, pointed out by the culable. It was one of the chief duties of the Institute to maintain 
Commissioner, that the danger to be guarded against is not | * high level of training for professional chemists | demanding of 

: : oe h Scion ta candidates for its membership evidence of thoroug training, and 
directly due to electricity, and that where such a re by requiring them to pass searching examinations. The president 
required on account of mechanical dangers, it can be enforced | then referred to the criticism of the Institute by Professor Kip- 
apart from these regulations. In Regulation 28 a distinction | ping in his presidential address to the Chemical Section of the 
has been made between routine work and repairs, it being | British Association at their meeting last year, wherein he indicated 
left to the Secretary of State to specify as regards the former | that the Institute ignored the necessity of research work, and 
the cases in which he considers it necessary in the interests | S¥ggested that good research work should be insisted on in the 
of safety that persons should not be allowed to work alone. | {/0¢ a Seo cape pow rading = Seng era ae a 
Important modifications ate made in the exemption clauses. | “* Transactions ” or ‘‘ Proceedings” of the Royal Society or in the 
Thus, under Exemption 1, instead of the regulations applying | pages of any scientific journal; those were mostly for academic 
as a whole from 130 volts continuous and 665 volts alternating | researches. There was a vast amount of research, involving 
pressure upwards, a distinction has been made between those | originality and attainments of the highest order, which from its 
regulations in which the pressure is an important considera- | very nature could not be published at all. He would assure 
tion and those in which it is not. In the latter case no limit | Dr. Kipping that he had met chemists whose names were not asso 
is required or specified. In the former the limits have been | ciated with <— ae ctv neti nd “— 28 napa fully 
raised generally to 250 volts continuous and 125 volts alter- equipped and highly original investigators. Should these men not 
nating, and in the case of public supply generating stations 


crt Beg ~vonete wood = toe of the Institute’ The 
ap Pe ,, | President intimated that a ial Committee had been discussing 
to 250 volts above earth. The definitions of “‘pressure’’ | the arrangements to be mele in view of the approaching expiry of 
have also been modified so as to refer to the pressure where | the lease of the present premises of the Institute. The Committee 
the electrical energy is used. Consequently, ordinary con- | had come to the conclusion that between £10,000 and £15,000 
tinuous-current generating stations for public supply working | would have to be raised by voluntary contributions in order to 
on the three-wire system, and having the middle wire | provide even a modest but dignified home in which the Institute 
earthed, will be exempt from certain specified regulations. | — es ey pitino wr aae Ma opengl ao 

° . S. nstitute on e choice of 
hig og se Bogs _— a icy hye Dr. George Beilby, F.R.S., as the new president, Professor Frank 
1 u € gula “ | land then thanked the Fellows and Associates for their kindness 
suggested in the report, in order to avoid overlapping. his term of office, remarking that such 











he | and consideration duri 
regulations will come into force on the 1st July, 1909, except | service as he had been able to give to the Institute had been ren- 
as regards such parts of electrical stations as were constructed | dered a labour so grog as hardly to partake of the nature of 
before the 1st July, 1908, in respect of which they will come | toil. On behalf of the Fellows and Associates, he then presented 
into force on Ist January, 1910. After these dates—which | 8" ay ngage i, ce ee tary geal edlgae 

F . bos : services e Institute in various capacities—as member o 
have been fixed so as to give occupiers ample time in which Council, honorary treasurer (eighteen sansa, president, vice- 
president, and censor—extending altogether over thirty years, 
“ | at the game time congratulating him on the approach of his 
and the Secretary of State trusts that they will proceed | seventieth birthday, while yet retaining remarkably his health 
without delay to take such steps as may be necessary to that | and vigour. 
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COIL CLUTCHES. 


IN our issue of 18th December last we gave a description of 
a coal-shipping plant which had recently been made for 
Japan by Head, Wrightson and Co., Limited. In it we 
explained that the hoisting drums and shoots in that plant 
were provided with coil clutches. We are now able to give 








—— 











Fig. 1-CLUTCH COIL 


detailed particulars of these clutches, which were designed 
and supplied by the Coil Clutch Company, Limited, of John- 
stone, Scotland. 

Before referring to the actual clutches employed it will, 
perhaps, be of interest if we recall the principle on which 
This principle is, funda- 
If a 


these ingenious contrivances work. 
mentally, the same as that of the ordinary capstan. 


h 
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Tail Lever © 





“The Engineer” ——— 


“Striking Lever 


the coil is always fixed, being connected to the driving plate, 


while the other end is free to move. If, now, by a special 
device, the coil is wound up slightly further, its interior 
diameter tends to decrease. As soon as this happens, the coil 
begins to grip on the drum, and a little further winding up 
of the coil makes this gripping action so strong that for the 
time being the coil and drum become practically one, and 
power may be transmitted through them. 

The form of the coil used is shown in the engraving Fig. 1. 
The head, marked H, is fixed to the driving plate, and the 
tail, marked T, is the end which is free to move.. The head 
or driving end of the coil is proportionately stronger than the 
tail, the former being a forged projection of such a shape that 
it fits into a pocket or recess cast upon the face of the driving 
plate. The accompanying illustration—Fig. 2—will make 
the action perfectly clear. Here, a is the coil ; it is fixed to 
the driving plate c, which has a sleeve c’. The driving plate 
and its sleeve are, when the clutch is out of gear, free to 
revolve on the shaft ; b is the chilled cast iron drum, which 
is keyed to the shaft; d is a sliding collar, actuated by a 
striking lever; f is a bracket, which is fixed to the driving 
plate c, and in which is pinioned a levere. The latter is 
provided with an adjustable knob g at one end and a hook h 
at the other end. This hook h engages with a lug at the 
loose end of the coil. When the plate d is advanced towards 
the coil by the action of the striking lever, it engages with 
the knob g. This causes the lever e to be revolved on its 
fulcrum, and with it, of course, the hook h. The result is 
that the end of the coil a is drawn in such a way that the 
coil is tightened on the drum and the driving plate is 
made to revolve with the shaft. Of course, the sketch as 
shown is only diagrammatic. The driving plate c might 
consist of a pulley, driving drum, or toothed wheel, and 
instead of the shaft driving it, it might drive the shaft. 

With so much preliminary, we can proceed to describe the 
particular form of clutch which was supplied for the coal 
plant for Japan. It is shown in Fig. 3. It will be observed 
that in this case the clutch is contained in the barrel, and 
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Fig. 2—COIL CLUTCH 


sufficient number of turns of rope is taken round a capstan 
the friction becomes great enough for the rope to grip. In 


the coil clutch the place of the rope is taken by a coil of | 


special mild steel, the interior circumference of which is | 
| overload, this may be considered a wonderfully small space. 


turned smooth and is highly polished. This is fitted upon 
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that the overall length of this barrel on the shaft is only 38in. 


| Considering the fact that this clutch has to lift 20 tons or to 
transmit 48 horse-power at a speed of 3.9 revolutions per 


minute, and is capable, so we are informed, of a 50 per cent. 
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Fig. 3—COIL CLUTCH FITTED INSIDE HOISTING DRUM 


a chilled cast iron drum, the surface of which is also ground 
toa polish. When the clutch is not transmitting power the 
difference of the exterior diameter of the drum and of the 
interior diameter of the coil is only such that the former can 
revolve in the latter with practically no friction, lubricant 
being freely applied between the two surfaces. One end of 


The drawing, having regard to the description which has 
gone before, is self-explanatory. It should be stated, how- 
ever, that in order to save space, the head of the coil has in 
this case been turned over laterally instead of projecting 


radially, as in Fig. 1. 


The two engravings on page 250 show this clutch as 





fitted to the Japanese coal plant. One block shows the clutch 
and drum complete, the clutch being inside the drum, which 
has an outside diameter of 3ft. 2in. The other shows the drum 
with the end plate removed. In this the end of the clutch 
may be observed with its tail lug, tightening hook, and dis- 
engaging spring. 

We may add that the coil shown in Fig. 1 is actually the 
firm’s six horse-power standard clutch. It weighs 3}1b. and 
has a bore of 4in. Its internal circumference is turned and 
polished beautifully smooth. The skill which is required to 
produce such a surface in coils—such as those used for rolling 
mills—36in. and 42in. in bore, and weighing 38001b. and 
4200 lb. each respectively, can be well appreciated. The sec- 
tion of the head of such coils would be some Sin. to 54in. 
square. It is this smoothness, we understand, which is the 
keynote of success with thisclutch, and itismostimportant that 
the surfaces should not be allowed to get dry ; on the contrary, 
the clutch should be lubricated as though it were a bearing. In 
the smaller sizes the spring in the metal of the coil itself issuffi- 
cient to ensure the disengagement of the clutch when the 
sliding collar is withdrawn. In the larger sizes, however, a 
spring is fixed near the tail of the coil, which acts ina 
direction tending to unwind the coil. 

These coil clutches are now employed for a great many 
purposes, including the driving of rolling mills, and up to 
high powers. The latest development is, we understand, its 
use for reversing marine propellers. 








A HOLLOW SPINDLE CHASING LATHE. 


A NEW and improved chasing lathe has recently been intro- 
duced by Messrs. Holbrook and Sons, of 44, Martin-street, 
Stratford. - The general features of the machine will be 
gathered from the engraving which we give below. In 
general appearance the machine is similar to others of this 
class. There are, however, several refinements in the design 
which the makers claim are conducive to obtaining better 
work from the lathe. The fast headstock spindle is hollow, and 
will take a lin. bar through its interior. It runs in phosphor 
bronze bearings, the thrust being taken by a ball race directly 
at the head of the spindle. The tail stock is of the overhung 
type, and is provided with lever and screw feed. The pin 
which holds the lever is used automatically to lock the gear 




















CHASING LATHE 


quadrant when the screw is being used, and releases the gear 
quadrant when the lever is in use. 

As is usual, the chasing tool holder is counterbalanced by a 
weight, but instead of having the stop on the bed-plate, it is 
arranged on the right-hand side of the fast headstock. The 
chasing slide is fitted with a fine thread adjusting and stop 
screw for sizing the work. Another feature which is worthy 
of attention is that the capstan rest and hand rest can retain 
their position on the bed, as the chasing tool works clear of 
these, an advantage which it is not usual to find on the 
ordinarily designed chasing lathe. The other parts of the 
lathe follow the usual practice. A pan for collecting the 
cuttings, a tool holding tray, and a neat cabinet fitted with 
two shelves complete the equipment. The lathe will take 
work up to 5in. diameter. The distance between centres is 
23in. The net weight is about 660 lb. 








THE SEVENTH INTERNATIONAL CONGRESS OF 
APPLIED CHEMISTRY. 


THE official programme of this Congress, which is to meet in 
London from May 27th to June 2nd of the present year, has now 
been issued. The Congressis under the patronage of his Majesty 
the King, and it is hoped that his Royal Highness the 
Prince of Wales will attend the opening meeting and address the 
gathering. The honorary president of the Congress is Sir Henry 
Roscoe, but Sir William Ramsay will take the active duties 
of the presidency. 

The work of the Congress is now carried on in seventeen sec- 
tions and sub-sections, and the official languages of the Congress 
are four, namely, English, French, German, and Italian. 

The following are the officers of the sections in which readers of 
this paper are more especially interested :— 


— 





President. Vice-president. | Hon. Secretary. 














Analytical Dr. T. E. Thorpe ../Sir Wm. Crookes ../A. 0. Chapman, 
Chemistry | F.LO. 
Inorganic Dr. Ludwig Mond Sir James Dewar ../Dr. E. F. Arm- 
Chemistry | | strong 
Metallurgy (Sir Hugh Bell —..|Prof. Henry Louis ../D. A. Louis 
and Mining } 
Explosives ..|Sir A. Noble .. .. Capt. T. G. Tulloch)J. E. Petavel 
Law, Political/Lord Alverstone ..|Sir James Fletcher) Viscount Tiverton 
Economy, &} Moulton | 
Legislation | 


i 


The special lectures arranged for the London Congress are to be 
delivered by Professor Haller, of Paris ; Professor Otto de Witt, 
of Berlin ; Professor Paterno, of Rome; and Sir Boverton Red- 
wood, of London. 

The following are the titles and authors of those papers already 
promised which are likely to interest readers of this journal :— 
Henry Laud, ‘‘ A New Apparatus for the Electro-analytical Sepa- 
ration of Metals ;” Professor Constans, ‘‘ Analytical Methods of 
Fuel-testing ;’ M. Fery, ‘“‘The Caloritic Power of Gas and the 
Methods of Determining it ;” M. Verneuil, ‘‘The Production of 
Artificial Rubies ;” M. Coffinier, “The Production of Mineral 
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Colours ;” M. Cherpy, ‘‘The Recovery of Ferrous Sulphate and 
the Acid from lron Pickling Liquors ;” M. Lebeau, ‘‘ The Poison- 
ous Properties of Ferro-silicon ;’ M. Abraham, ‘‘' The Industrial 
Production of Ozone ;’ Professor Ferraris, ‘‘ The Use of the Con- 
verter for the Desulphurisation of Lead Ores ;” Dr. L. Guillet (a) 
‘* Elestro-metallurgy in France, (b) Treatment of Metallurgical 
Products, (¢) Special Steels,” and will join in the discussions on 
(a) Metallography, (5) Thermal Treatment, (c) Welding, (d) 
Eutectics ; Dr. R. Adam, ‘ The Utilisation of Bronze and Nickel as 
Anti-friction Metals ;” J. E. Stead ‘‘On Testing of Carbon in 
Steel ;” Dr. T. K. Rose, ‘‘ On the Electrolytic Refining of Gold ;” 
Dr. H. Goldschmidt, ‘‘On New Developments of the Thermit 
Trocess ;” Professor Galloway, (a) ‘‘ Changes in the Quality of Coal 
and (4) Coal Dust ;” Dr. C. H. Desch, ‘‘On Eutectic Alloys ;” 
Captain Desborough, ‘‘The Working of the Explosives Act ;” 
Dr. S_ Rideal, ‘‘ Standards for Sewage Effiuents ;’ W. D. Scott- 
Moncrieff, ‘*‘ High Nitrification in Sewage Effluents;” W. J. 
Dibdin, ‘‘The Aérobic Method of Sewage Treatment ;” 
F. W. Stoddart, ‘‘ Conditions Favourable to Nitrification ;” 
Professor Kleson, ‘‘Treatment of the Effuent Water from 
the Sulphite Cellulose Factories ;’ and M. Gin (1) ‘* Electro- 
metallurgical Treatment of the Minerals containing Tungsten, 
Molybdenum, and Vanadium ; (2) Electro-metallurgical Applica- 
tions of Silicon.” 

The address of the Hon. General Secretary is 10, Cromwell- 
crescent, South Kensington, S.W. 

The opening meetings of the Congress will be held in the Albert 
Hall on Thursday, May 27th, while the sectional and other meetings 
will be held in the University of London and Imperial Institute 
group of buildings at South Kensington—on the following days— 
up to Wednesday, June 2nd, when the Congress will close. 








CATALOGUES. 





THE BIRMINGHAM CARBON Works, Witton, near Birmingham. — 
This is a little pamphlet giving prices and other particulars 
relating to English arc lamp carbons for open type lamps, enclosed 
lamps, flame are lamps, searchlights, stage and cinematograph 
ares, Xe. 

G. N. Beck, 11, Queen Victoria-street, London, E.C.—‘‘ Pipe 
Flanging Up to Date ” is the title of a little vooklet sent to us by 
this firm. It has reference to a universal pipe-flanging expander. 
It is claimed that for flanging pipes of from Zin. to 16in. bore only 
two of these expanders are necessary. We are informed that 
pipes for the highest pressures may be flanged on the job by one 
man in from ten to twenty minutes with the use of these 
expanders. 

HASLER TELEGRAPH Works, 26, Victoria-street, Westminster, 
S.W.—This is a circular having reference to the Hasler loco- 
motive speed indicator and recorder. The needle cn the dial 
indicates every second the average speed for the two preceding 
seconds. A complete record is made of the time during which 
the locomotive is at work, the mileage covered in a journey, the 
different speeds of a train during all or any part of a trip, and it 
also records the duration of stops. 

Marptes, LEACH AND Co., Limited, Adnie-buildings, Artillery- 
lane, London, E.C.—A monthly motor and dynamo stock list is 
now being published by this company. The list for February, 
1909, which has reached us deals with small direct-current motors, 
direct-current motors of from 5 to 70 horse-power ; direct-current 
crane and lift equipments ; single, two, and three-phase induction 
motors ; single-phase self-starting motors, and single, two, and 
three-phase generators. Prices, voltages, speeds, Xc., are given 
in tabular form, and the list is well indexed. 

RoBERT Hupson, Gildersome Foundry, near Leeds — This firm's 
catalogue has reached us. Among other things it deals with light 
locomotives, light railway track, standard rail sections, portable 
railways, steel sleepers, a mono-railway, industrial railways for 
workshops, switches and crossings, portable switches and crossings, 
turntables, side-tip wagons for general use and also for mine use, 
coke oven hopper wagons, end tip wagons, platform wagons and 
bogies. Mining appliances, including cages, tubs, wheels and axles, 
steel wheelbarrows, are among the many other things with which the 
catalogue deals. 

HOLDEN AND Brooke, Limited, Sirius Works, West Gorton, 
Manchester.—A leafiet to hand from this company has reference 
to a new ‘‘Swivel” injector which has recently been put upon the 
market. This injector, which is self-acting, possesses the advan- 
tage that the overflow branch can be swivelled round to eny posi- 
tion, and consequently the two branches, water and overflow, may 
be set at any angle to one another and there locked. It is pointed 
out by the makers that this is frequently a great convenience and 
saving of time and expense in fitting up. Prices of various sizes 
of these injectors are given. 

WaLLacH Brotuers, Limited, Royal London House, Finsbury- 
square, E.C.—A new catalogue has been issued by this company. 
It illustrates and gives prices of pressure, vacuum, and compound 
gauges and recorders, draught gauges, thermometers and pyro- 
meters, tachometers, steam traps of various descriptions, boiler 
fittings, cocks and valves, fusible plugs, injectors, malleable iron 
steam fittings, patented steel tube scrapers, steel wire foundry 
brushes, hack saws, stocks and dies, vices, portable electric drills, 
and various other tools. Oil filters, oil cans, wire ropes, jacks, 
belting, spraying machines for white and lime washing, &c., are 
among the many other things with which the catalogue deals. 

RusTON, PROCTOR AND Co., Limited, Lincoln.—We have received 
a batch of ten tastefully produced catalogues from this firm. 
These deal with the following subjects:—Simple fixed steam 
engines, traction engines and road rollers, portable engines, steam 
boilers, light steam shovels, thrashing machines and clover hullers, 
centrifugal pumps, oil engines, suction gas engines and producers, 
and steam engines fitted with the Recke-Ruston positive valve 
gear. The last of these, No. 1351, besides containing large-sized 
coloured illustrations of horizontal compound drop valve engines, 
also contains a number of views of the firm’s huge workshops at 
Lincoln, 

THE Rotary ScREWING Dig SynpIcaTE, Limited, 4, Greenland- 
place, Camden Town, London, N.W.—This is a concise little 
pamphlet, which illustrates and describes the rotary screwing die. 
This is a new tool for manufacturing screw threads by the rolling 
or pressing process. The rotary die, it is claimed, is suitable for 
use On any screw-making machine from the capstan lathe to the 
full automatic, It is not suitable for jobbing work such as is 
usually carried out by hand with the work held in the vice. With 
the aid of the illustrations given in the pamphlet the action of this 
die can be seen at a glance, and the method of using it is also 

explained and illustrated. Prices, dimensions, &c., are given. 

ENGINEERING Supplies, Limited, 28, Victoria-street, West- 
minster, 5. W._-From this company we have received an interest- 
ing little pamphlet dealing with steel mercury thermometers and 
pyrometers. These instruments are fully described and illus- 
trated, and prices are also given. Various types for different 
forms of service are dealt with, such, for example, as thermometers 
with electric contacts for giving alarm when the maximum or 
minimum temperatures are reached. Recording thermometers 

suitable for use in central stations for giving a continuous record of 
the temperature of superheated steam, and long-distance pyro- 
meter for various purposes, are among the various other types with 


which the pamphlet deals, 

ALFRED HERBERT, Limited, Coventry.—The second edition of 
section C2 of this company’s catal 
edition having been withdrawn. 


ue has reached us, the first 
e chuck illustrated and 


ing to test prices. There was, howover, 
some steadiness in Scotch foundry iron, owing to the small quantity 
being offered on spot. In any case, the quantity inquired. for 
was of small dimensions, Middlesbrough Seunthe were a shade 
better, owing to speculative influences ; but buyers here did not 
respond, and few orders were booked even at old rates. |erby. 
shire remains fairly steady, but little was done in Lincolnshiry 
notwithstanding concessions by both merchants and makers to 
induce business. Hematite was weak, but unchanged. No doubt 
the uncertainty prevailing as to the future has much to do with 
the present position. The German Pig Iron Syndicate has been 
dissolved, and the news regarding iron and steel from the United 
States is very depressing. One authority said he was pretty well 
certain that before many months had elapsed we should see 
American pig iron ‘‘dumped ”—for no othe: word expresses jt 
satisfactorily - on the dock sides at Manchester. We are rather 
inclined to doubt this, but it becomes more certain every day that 
consumers are playing a ‘‘ waiting game ” before placing orders to 
any extent forward. Forge iron remains unchanged. 


Finished Iron and Steel. 

There is no great movement in any department. Billets, 
both English and foreign, are not a changed, and the high 
figures asked for German keep the market steady. Plates are, 
perhaps, a shade weaker. 


described in this publication is an entirely new departure in the | sufficient business 
design of self-centering chucks. It is claimed to do away entirely 
with the troubles experienced with the geared scroll chucks through 
weakness of bodies, the breaking of pinions and scrolls, and exces- 
sive wear. The chuck, we are informed, has been thoroughly 
tested in the company’s works before being put upon the market. 
On page 3 of the publication the principal features of this chuck 
are clearly set forth. The meena dh 2 of operation is also explained, 
and with the excellent illustrations the reader can scarcely fail to 
gather the general construction. Prices and dimensions are given 
at the end. 

Newtons, Limited, Taunton.—A new and concise catalogue has 
been issued by this vompany having reference to ‘‘ Zone” dynamos 
and motors. Owing to the design of the magnets and yoke of 
these machines it is claimed that magnetic leakage is avoided 
The field coils are of special shape, and being placed in the neutral 
zone, sparkless commutation with fixed brushes at all loads is said 
to be obtained. The special field windings, moreover, are said to 
be capable of far better ventilation than the usual type, as a circu 
lation of air can pass completely round the coils both inside and 
out, Illustrations are given of these machines, also a specification 
giving temperature rise, and so forth. Sectional drawings are also 
included which show the general construction ata glance. Another 
useful part of the catalogue is that which is devoted to hints on 
the management of the ‘‘Zone” dynamos and motors, wherein 
wiring diagrams are given, and many useful notes on the manage- 
ment of these machines. Prices and other particulars of value to 
buyers are given in tabular form. Prices of starters and field 
regulators are also given. 


Copper, Brass, Sheet Lead, and Tin. 
The ‘‘spurt” in raw copper has caused manufactured 
sheets to advance 20s. per ton, but tubes show little or no change, 
Sheet lead: Firm. Tin: English ingots very steady. 


Quotations. 

Lincolnshire No. 3 foundry, 51s. 6d. to 52s, ; Staffordshire, 
5ls. 6d. to 52s.; Derbyshire, 52s. to 52s. 6d.; Middlesbrough, open 
brands, 55s. 7d. to 56s. 1d. Scotch :—Gartsherrie, 58s. to 58s, 6d.; 
Glengarnock, 58s, to 58s. 3d.; Eglinton, 56s. 3d. to 56s, 6d.; lal- 
mellington, 57s., delivered Manchester. West (Coast hematite, 
55s. 6d. to 56s,; East Coast ditto, 55s. 6d., both f.o.t. Scotch, 
delivered Heysham : Gartsherrie, 56s. to 56s. 6d.; Glengarnock, 
56s, to 56s. 3d.; Eglinton, 54s. 3d. to 54s. 6d.; Dalmellington, 55s, 
Delivered Preston; Gartsherrie, 57s. to 57s. 6d.; Glengarnock, 
57s. to 57s. 3d.; Eglinton, 55s. 3d. to 55s. 6d.; Dalmellington, ‘6s, 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 lis. 
to £8. Steel: Bars, £6 2s, 6d. to £6 bs.; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s. 6d. to £7; sheets, £7 17s. tid. 
to £8 ; boiler plates, £7 7s. 6d.; plates for tank, girder, and bridge 
work, £6 5s. to £6 7s. 6d.; English billets, £4 15s. to £5; foreign 
ditto, £4 5s. to £4 7s. 6d.; cold drawn steel, £9 5s. to £0 10s, 
Copper: Sheets, £71; tough ingot, £61; best selected, £61 per 
ton ; copper tubes, 9d.; brass tubes, 7}d.; condenser, 8{d.; 
rolled brass, 6{d.; brass wire, 64d.; brass turning rods, tid.; 
yellow metal, 6d. per lb. Sheet lead, £16 to £16 10s. per ton, 
English tin ingots, £132 to £132 10s, per ton. 








TRADES 
AND 


THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Trades. 

THE stagnation in the pig iron secti-n continues unre- 
lieved. Makers who are well sold over March claimed to be able 
to place forward business at a premium of 6d, per ton, To-day’s 
quotations were :—NSouth Staffordshire cinder forge, 46s.; part 
mine, 48s, to 49s. 6d.; best all-mine, 80s. to 81s.; cold blast, 110s. ; 
Northamptonshire, 46s, to 47s.; Derbyshire, 48s, 6d. to 49s, 6d.; 
and North Staffordshire, 49s, to 5Cs. 





Reduction in Raw Steel Prices. 

The main point of interest in the steel trade at date is a 
reduction in the price of sheet half-product bars. German and 
Belgian competitors have cut into this trade very considerably. 
A leading steelmaking house in South Staifordshire is now credited 
with the determination to recapture the market, as was recently 
hinted in this report, and as a first step it lowered its quotations | 
to £4 10s. for Bessemer steel bars. Supplies are being regularly | 
brought to the district from the Continent, but foreigners 
are not active in pushing their production here. Siemens sheet 
bars realise £4 12s. 6d. Steel sections remain unaffected. 


The Lancashire Coal Trade. 
There was only a moderate attendance on the Manchester 
Coal Exchange, and, with the exception of house coal, most sorts 
of fuel were in poor demand. Slack was in buyers’ favour, and 
both steam and manufacturing coal, owing to the quietude in the 


Manufactured Iron. cotton manufacturing districts, is clearing slowly. Shipping 
The manufactured iron trade shows no appreciable | also showed little movement. Quotations remain nomina!ly 
alteration on a week ago, and prices remain as then quoted. The | unchanged. 
April quarterly meetings of the trade, which are fixed this year for 
the first instead of the second Thursday in next month at Birming- BARROW-IN-FURNESS, Thursday. 
ham, because of the interference of the Easter holidays, are being Hematites. 


There is a weaker tone in the hematite iron trade this 
week, and the business which is being transacted shows a falling 
off in volume. The shrinkage is not, however, considerable, but 
when trade is so depressed as at present, even a small decline is a 

Iron and Steel Wages Board. | matter of anxiety to smelters, as it may involve the blowing out 

The annual meoting of the Midland Iron and Steel Wages | of furnaces. Smelters are all agreed it is unwise under present 
Board was held in Birmingham on Monday. Mr. George Mac- | conditions to increase stocks, but during the week the stocks in 
pherson, chairman, in moving the report, said the price of iron | warrant store have been increased by 5U0 tons, and now stand at 
during the whole year had been on the down grade, and the rate | 11,500 tons, They have been increased this year by three parcels 
of puddling had been reduced from 9s. 6d. to 8s, 6d. The past | of 500 tons each. Makers’ stocks have also been increased, but 
had been a most trying and unsatisfactory one. The margin of | only to a comparatively small extent. There is no improvement 
profit, even in the best equipped works, must have been | in the demand for iron on the part of makers of iad, and the 
infinitesimal, and at most of the works there must have been | inquiry from foreign sources gives no hopes of an improvement in 
serious losses. Happily, they had been able to go through the | trade from this source. There is no prospect of an improvement 
year without friction, owing to the good work done by the Board. | in demand from any quarter, and the position of the market is as 
It was a source of pride that they had now kept the peace for | unsatisfactory as it has been since the depression set in in the 
thirty-three years, and the relationship to-day between the two | autumnof 1907. The business being done in special hematite, ferro 
sides was never more cordial. manganese and spiegel is only of a very moderate volume, and 
there are no indications of improvement. Charcoal iron isin small 
demand, and few parcels of scrap iron have been bought lately. 
The trade in iron ore is necessarily small owing to the small 
requirements of smelters. Prices this week are a little easier at 
9s. 9d. per ton netat native mines for good average sorts, 


anticipated with great interest, in the hope that the fixtures may 
possibly develop some improvement in trade, though how this is 
to come about nobody quite seems to know. 





Successful Electricity Supply. 

The City of Birmingham is making a great success of its 
electricity supply. This fact came out prominently on Tuesday, 
when the Corporation Committee obtained sinction to a further 
loan of nearly £150,000 for extension on mains and machinery. 
It may be recalled that the nucleus of the electric supply | 
undertaking was purchased by the Corporation from a fairly 
successful commercial company in 1898-9 for practically half 
a million sterling. The actual business was perhaps not worth 
that price, but there were possibilities of development. It is to 
these that the Electric Supply Committee have for the last eight 
or nine yearsbeen devoting attention. Each year they have been 
able to show a.balance upon the right side, and the policy has been | 
adopted of building up a substantial reserve fund, and making 
provision for replacing a good deal of the old equipment. Large | 
extensions of generating machinery and distributing plant have 
also been required, especially in connection with the electrification 
of the tramways, and, according to the last annual accounts, the | 
capital expenditure had been increased to over £1,200,000, 
or considerably more than double the purchase price of the old 
business. On Tuesday the chairman of the Committee claimed 
that the department had arrived at the position of being able to 
generate and sell electricity more cheaply thananyone else. They 
would this year exceed the profit of £30,000 recorded last year, 
and would make a contribution in aid of the rates. 


Steel. 

There is no new life in the steel trade, and there are but 
few orders for rails coming to this district either on home or on 
foreign account. Only short time is being worked at the mills in 
the northern part of the district, while at Barrow the mills are 
still standing, and the intimation has been made this week that it 
will be some time yet before another start is made, Certainly 
this cannot be hoped for until the trade improves. Nothing ix 
being done by steel makers in this district in the steel! shipbuilding 
material trade, nor has anything been done in these classes of 
steel for eleven months. Merchantsteel is very little inquired for. 


Shipbuilding and Engineering. 

There is nothing new to report in these branches beyond 
the fact that tenders have been sent in this week for the new 
ships required for the Argentine navy. There are many tenderers, 
British and foreign, and the competition is expected to be very 
keen. Engineers are busier than they have been, and they expect 
new orders, 


Shipping and Coal. 

The exports of iron and steel last week from West Coast 
ports reached 14,877 tons—iron 8595 tons and steel 6282 tons 
against 6442 tons in the corresponding week of last year, showing 
an increase of 8435 tons. The aggregate shipments made this year 
are 89,054 tons, as against 92,994 tons in the corresponding period 
of last year, a decrease of 3904 tons. Coal and coke is, if any 
thing, in smaller consumption. 


Birmingham Brass Trade. 

The Birmingham Brass Masters’ Association annual 
meeting was unusually interesting owing to a reference by the 
chairman, Mr. R. H. Best, to the art training question. Mr. Best | 
spoke of the municipal classes for brassworkers, and expressed 
regret that the Association could not subseribe more than 25 
guineas. There was, he said, a constant complaint of competition 
in the lower branches of the trade, and cheapness was the thing 
they were aiming at. They were reducing prices and introducing 
female labour and boy labour, and those things constituted an | 
ever present evil. ‘‘What is the cure for it?” he asked, and 
replied, ‘Is it not for us to try to elevate a certain secticn of the 
trade into higher walks by art training in order to reduce the 
competition in the lower branches?” Merchants said they wanted 
something to tempt their customers, and that makers could help 
them by putting some good things on the market. He submitted 
that the matter was urgent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


, Steam Coal. 

WE do not find any appreciable change in the demand 
for steam coal. Some slight improvement is reported in the 
requirements for industrial consumption, but this is by no means 
general, and, on the whole, the quiet condition formerly noted is 
not materially altered. We mentioned last week that the official 

| contract price for shipments and railway purposes was 8s. 6d. per 
ton, but that there was occasional business at lower rates in ‘‘spot 
(From our own Correspondent.) lots.” We understand that several local railways have been con- 
MANCHESTER, Wednesday. tinuing their contracts, and have been able to do so at less than 
| the official price given. The increased call for the trawling com- 
Dulness in Pig Iron Continues. | panies, referred to last week, is maintained, and deliveries to a 
Ir is difficult to gauge accurately the position of pig iron. | number of railway companies are also larger. The latest return 

The attendance on the Jron Exchange here on Tuesday was ex- | of exports from Hull, for the week ending February 








NOTES FROM LANCASHIRE. 


23rd, shows a 





ceedingly good—above the average; but there was scarcely | weight of 34,308 tons, compared with 32,932 tons for the vorre- 
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sponding week of last year. The principal markets supplied from 
iiull were Hamburg, 5669 tons; Rotterdam, 4362 tons; Rouen, 
1087 tons ; and Buenos Ayres, 3828 tons. From Grimsby, for the 
week ending February 26th, the weight of coal exported was 
»|.365 tons, compared with 21,980 tons in the corresponding week 
of last year. Grimsby’s principal shipment during that week was 
to Malmo, which took 5251 tons, Christiania and Hamburg coming 
next with 3050 and 2784 tons respectively. 


House and Small Coal. 

The weather bas again taken a winterly turn, and since 
our last report snow has been falling, though with no great 
severity, every day. Locally business has been a little brisker, 
but generally the trade is about the same. During the previous 
spell of cold weather the coalowners were somewhat pressed on 
metropolitan account ; but this pressure has now considerably 
priors § A fairly steady business continues to be done. ‘The 
neighbouring Derbyshire coalowners are stated to feel improve- 
ment through the prevailing cold conditions, and consumers’ 
requirements there are re vorted to have increased — 
(juotations in the South Yorkshire district remain as previously 
given, Barnsley best making 11s. 6d, to 12s. 6d. per ton ; secondary 
descriptions, 10s, to lls. per ton. In some instances the latter 
grades can be ey somewhat more easily. The smail coal trade 
is fairly good, the best quality slack being mostly in demand ; the 
lower classes of slacks are in excess of market requirements, and 
stocks consequently accumulate at the collieries. (ood slack for 
Lancashire is at 4s. 6d, to 5s, 6d. per ton. The call for that market 
is not quite up te what it was expected it would be at this time. 
This is no doubt a reflex of the industrial conditions in the textile 
districts, 


Coke. 

Coke keeps firm, and former quotations are maintained, 
best washed making 10s, 6d. to Ils. at ton ; unwashed, 10s. to 
10s. 6d. per ton. A good business is being done with the blast 
furnaces of Derbyshire, Lincolnshire, Leicestershire, and North- 
amptonshire, 


The Iron Market. 

We cannot hear that the reductions in Lincolnshire and 
Derbyshire pig iron, announced last week, have led to any material 
improvement in demand. Business is very quiet, with a feeling, 
however, that the outlook is fairly hopeful, though immediate 
change for the better is scarcely anticipated. From Derby and 
district it is reported that foundry work has undergone consider- 
able fluctuations, but that a more favourable tendency now 
obtains, as wel] as in the malleable trade and stove grate depart- 
ment. Prospects in the engineering trade of Derby and district 
are a'so stated to be brighter ; but at the rolling mills and forges 
there is lack of activity. Quotations for hematites, less 24 per 
cent., delivered at Sheffield and Rotherham: West Coast, 67s. 6d. 
to 68s. per ton ; East Coast, 63s. 6d. to 64s. 6d per ton ; Lincoln- 
shire No. 3 foundry, 49s. per ton; No. 4 foundry, 48s. per ton ; 
No. 4 — 48s, per ton; No. 5 forge, mottled, and white, 48s. 
per ton ; basic, 49s. 6d. per ton, Derbyshire: No. 3 foundry, 50s. 
per ton; No. 4 forge, 49s. per ton. Both Lincolnshire and Derby- 
shire irons are net, delivered in Sheffield and Rotherham. 


Bar Iron and Sheets. 


The South Yorkshire Bar Iron Association held their 
monthly meeting in Sheffield on Monday, and decided to make no 
change in current quotations, Bar iron, £6 10s. per ton ; sheets, 
£58 to £8 10s, per ton, 


Steel and the Heavy Trades. 


The steel manufacturers do not report any renewed 
activity in their various departments, though several firms are 
somewhat more favourably fixed than others. With regard to 
railway materials, our remarks of last week still hold. The pre- 
sent condition of railway material manufacture, we are informed, 
is less active than it has been for some time. This does not 
appear to be due to want of prospect of work. A hopeful feeling 
is generally evident, but no actual orders of magnitude are being 
received. ‘There is no indication as yet of any substantial improve- 
ment in marine specialities, The early stages of the recent armour 
orders are rapidly proceeding. These, of course, are sooner got 
through than the subsequent finishing stages, on which more menare 
required. Employment is rather better at the East End, in conse- 
quence of the work on the armour and other orders. This activity in 
armour is general to the East End firms which manufacture that 
material. In the case of one or two firms which have received marine 
work as well, these departments are also finding more occupation. 
For the past few years Government orders have been placed rather 
late in the year, When our present Government decide on their 
new programme, it may be found desirable to place orders in the 
normal fashion of years ago before the adjournment of Parliament 
in August, This would be very welcome to all engaged in Govern- 
ment work, as the present orders will, no doubt, be exhausted 
even by that time. 


Smoke Abatement Exhibition. 


There was a very large attendance at the Corn Exchange, 
Sheffield, on Monday, at the opening of the Smoke Abatement 
Exhibition, promoted by the Sheffield Federated Health Associa- 
tion. Sir Charles Eliot, Vice-chancellor of Sheftield University, 
presided, supported by the Lord Bishop of Sheffield, Sir Robert 
Hatfield, Professor Moore-Smith, Professor Lloyd, and others. 
"he opening ceremony was performed by Sir Oliver Lodge, the 
Principal of the Birmingham University, in the absence, through 
indisposition, of Sir William Richmond. The distinguished 
visitor, who had a most cordial reception, delivered a very able 
and most interesting address, which was listened to with the 
closest attention and appreciation. We deal with it in another 
column, The Exhibition, which is to remain open until March 
20th, is exciting general public interest. A conference of manu- 
facturers, presided over by Sir John E. Bingham, Bart., was 
held at the Exhibition on Wednesday, 3rd inst. Other cenferences 
are to follow. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THOUGH the influences do not appear to be favourable, 
the market for Cleveland pig iron is somewhat more satisfactory 
for sellers than it was last week, and there is generally a more 
cheerful and sanguine tone, and stiffer prices than at the close of 
last week. Consumers are more ready to buy, and a fair amount 
of business has been done, yet almost everything seems to be 
against an improvement in trade. Stocks increase, shipments are 
most disappointing, quotations in the United States are dropping, 
and the tendency of prices in Germany is downward, particularly 
as the Luxemburg Pig Iron Syndicate is not to be continued, and 
there will be extremely keen competition, which will detrimentally 
affect the demand for Cleveland pig iron in the spring. But in 
spite of all this, the market in this district is phn 9 this 
week. Cleveland warrants have been as low as 46s. 10d. cash 
buyers, the worst figure since the early part of 1905, but there has 
been some recovery, 47s. 14d. being reported on Tuesday, and 
‘7s, on Wednesday, and the keenness to sell is less pronounced 
than it was, No.3 Cleveland G.M.B. pig iron has been mostly 
quoted this week at 47s. 3d. per ton for prompt f.o.b. delivery, 
and 47s, 9d. for second quarter. No. 1 for prompt delivery is at 
49s. 9d.; No, 4 foundry at 46s. 9d.; and No. 4 forge at 46s., with 
6d. more for April-June delivery, 





Hematite Pig Iron. 


There can be no question that the East Coast hematite 
pig iron trade is in a very unsatisfactory condition, and scarcely 
anyone can realise a profit with such prices asnowrule, It must 
be reported that a further reduction in quotations has been made, 
this being brought about mainly by the competition of second 
hands, who are said to have still a considerable tonnage unsold in 
their hands. They lower their quotations and producers have to 
follow. Not more than 55s. per ton will now be given for mixed 
numbers, and consumers are slow to pay even that when the ten- 
dency is downwards, though prices are certainly lower than any- 
thing that has been recorded since 1905. The cost of production, 
however, can be reduced, for both ore and coke are cheaper. For 
a considerable time Rubio ore has been quoted at 16s, 6d. per ton 
c.i f. Middlesbrough, but that was only secured in very excep- 
tional cases, now the top quotation is 16s. 3d.; and somewhat 
heavy sales have been made within the last week at 16s., which is 
the most ironmasters will give. Merchants have accepted 16s. per 
ton for delivery up to the end of the current half-year. Coke also 
is cheaper, for medium qualities can readily be got at 15s. per 
ton delivered at Middlesbrough furnaces ; indeed, that is what is 
generally asked, and some sales at 14s. 4d. have been reported, 
as against 16s, in January. 


Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s store continues 
to increase rapidly. There was only a single day last month when 
a decrease had to be recorded, and the total increase over the month 
was 16,902 tons, against 20,093 tons in January, and 30,000 tons in 
December ; in fact, 125,000 tons have been added to the store in 
eight months. The total quantity held at February 28th was 
173,309 tons, of which 171,774 tons were No. 3 quality, 1000 tons 
No. 4 foundry, and 535 tons iron not deliverable as standard, and 
warrants were issued for 160,600 tons. Makers’ stocks have in- 
creased, but no particulars of these are obtainable, 


February Shipments of Pig Iron. 

The exports of pig iron from the Cleveland district last 
month were most disappointing, for they only reached 67,487 tons, 
the worst return for any month since February, 1905, and it was 
9432 tons, or 23 per cent., less than the February average of the 
ast ten years. Compared with February of last year, when 
130,488 tons were —— there is a decrease of 63,001 tons, or 
48} per cent., thus being little more than half the quantity re- 
ported a yearago. The delivery in February, 1908, per working day 
was 5200 tons ; last month it was only 2800 tons. As compared with 
February, )907, the falling off was at the rate of 43 per cent. One 
usually looks for an improvement of deliveriesin February, but this 
year they fell short of January by 11 per cent. In the face of such 
figures the market could not well be otherwise than depressed. 
The deliveries to countries abroad only reached 39,565 tons, 
whereas in May of 1907 as much as 134,000 tons were sent oversea. 
The chief falling off in deliveries was to Germany, France, and 
Scotland. To Germany only 4853 tons were despatched, against 
35,089 tons in February last year, and 62,000 tons in one month of 
1907. France took 11,423 tons in February last year, but last 
month only 3934 tons were sent. To Italy the shipment was 
12,472 tons, against 17,553 tons in February last year. To Scot- 
land only 21,824 tons were shipped, as compared with 42,181] tons 
in February last year. The exports of pig iron during the two 
months of this year only reached 142,921 tons, the smallest quan- 
tity since 1905, and the smallest for the last ten years, with the 
exception of 1901, 1902, and 1905. In the corresponding two 
months of last year 231,774 tons were shipped, and in 1907 no less 
than 257,892 tons. To Germany this year 7291 tons, against 
51,466 tons in the corresponding period of last year; to Italy 
18,682 tons, against 30,942 tons ; to Scotland 45,615 tons, against 
76,746 tons. 


Manufactured Iron and Steel. 

Trade is far from encouraging, but in some branches it is 
better than it was last year. The steel platemakers of the North 
of England have held a meeting about prices, and decided to 
adhere to the quotations for ordinary plates, which are at’ £6, less 
24 per cent. f.o.t., but the charges for some of the extras have 
been raised. On Monday the Northern iron bar and angle manu- 
facturers had a meeting at Darlington, and reduced their quota- 
tions 5s, per ton, making common iron bars and angles £6 15s., 
less 24 per cent. f.o.t.; best bars, £7 2s. 6d., and best best bars, 
£7 10s. No alteration has been announced in steel bars. Heavy 
steel rails are firm at £5 5s. per ton net f.o.b. 


Shipbuilding and Engineering. 

Though shipbuilding is better than it was, it is still in a 
most unsatisfactory condition, and it is likely to continue so until 
the shipping trade improves, and a large proportion of the laid up 
ships find profitable employment. There has been some progress 
made in that line, for whereas a short time ago 110 vessels were 
laid up in the Tyne the number now is 84, there having been a 
net decrease of 7 during the past week. Only odd orders are 
being secured by the shipbuilders. On the Wear the builders 
have done better during the past fortnight, but on the Tyne work 
is very scarce—four of the yards are virtually idle, and others are 
only partially employed. At more than one yard most of the 
workmen have been paid off, and even the official staff put upon 
half-pay. 


The Furness Co-partnery. 


The legal formalities connected with Sir Christopher 
Furness’s shipyard co-partnership scheme have now been con- 
cluded, and it will come into operation at the end of the present 
month. By that time the harbour dockyard of Messrs. Irvine's 
Shipbuilding Company, and also the Middleton shipyard, which 
has been acquired from Messrs. Furness, Withy and Co., and is 
included in tke scheme, will be in full swing, and it is expected 
that both yards will continue well employed throughout the year. 


Coal and Coke. 

Somewhat more favourable reports are given with respect 
to the coal trade of this district. The demand has improved, more 
eortep wag ii gas coals—indeed, the sales of these have not for a 
long time been so brisk—and the collieries producing them are 
very well employed. The price of best gas coals is now as that 
of best steam coals—10s. per ton f.o.b., early delivery, and 
lls. 6d. has been secured for delivery over the Baltic season. 
Buyers are coming forward more freely, and prospects are favour- 
able, with the tendency of prices upward again. The threatening 
state of affairs in South Wales on account of the Eight Hours 
Act is strengthening the position of sellers in this district, and it 
a strike results higher prices would follow. Coalowners are, there- 
fore, rather cautious about selling heavily forward. Bunker coals 
are being sold for delivery over the year in view of the opening 
of the shipping season, and the prices are rather stiffer, average 
Durham unscreened being at 8s. 9d. to 9s. Coke continues weak, 
foundry coke at 16s. per ton f.o.b., and furnace coke at 15s. per 
ton, delivered equal to Middlesbrough furnaces. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 
General State of Trade. 

THERE is no improvement in the state of trade generally, 
but certain impediments to progress in that direction are being 
got out of the way. A settlement of the labour difficulty in the 
shipbuilding trade has been among the more important of these 
impediments, and a great advance has been attained in the 





arrangement that all disputes are to be referred to a conciliation 
board, the men in the meantime remaining at work. Builders 
are now expected to proceed with confidence to carry out the 
work already on their books, while there will be much less 
hesitation than formerly in. entering upon contracts that require 
an extended time for completion. Another circumstance that goes 
far to prepare the way for a revival of manufacturing industry 
is that raw materials are now much reduced in price, while 
there is »lso a substantial reduction in the cost of fuel, and 
some relief also in other costs and in wages, There is likewise 
a tendency on the part of municipal and county authorities to 
proceed with works of public necessity and utility, and these 
will help, by the employment of labour and of material, towards 
the revival that is so much required. 


The Pig Iron Market. 

A further decline occurred early this week in the price of 
pig iron warrants, Cleveland iron being done at 46s. 10d. cash, 
which shows a reduction of about 2s. per ton on the price current 
amonth ago. The business done this week has been generally 
for forward dates, the demand for immediate delivery being com- 
paratively poor. Business has been done in Cleveland warrants 
from 47s. 14d. to 46s. 10d. cash, 47s. 44d. to 47s. 24d. one month, 
and 47s. 94d. to 47s. 8d. three months. Transactions are also 
recorded at 46s. 11d. for delivery in seven days, 47s. thirteen days, 
and 47s, 2d. for 12th April. There is a lack of interest in warrants 
at the moment, but the general expectation is that a revival of 
business can hardly be far away. 


Scotch Makers’ Iron. 

The demand for the special brands of Scotch makers’ pig 
iron has been ee both as regards home requirements 
and the shipping trade. itherto the makers have been able to 
keep their works in full operation, and have been well employed 
in completing contracts formerly arranged. But the backward 
state of the current demand is undoubtedly a cause of some 
anxiety, and a turn for the better would be hailed with genuine 
satisfaction. Since last report two furnaces have been trans- 
ferred from ordinary to hematite pig iron, and there are 
now 82 in operation in Scotland, compared with 73 at 
this time last year. In sympathy with the warrant market, 
the prices of makers’ iron are generally lower, the reduc- 
tion varying from 6d. to 1s. 6d. per ton. Govan and Monkland, 
Nos, 1, are quoted at Glasgow, 54s. 6d.; No. 3, 55s. 6d.; Carn- 
broe, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Clyde, No. 1, 59s.; No. 3, 
53s.; Gartsherrie, No. 1, 59s. 6d.; Ne. 3, 53s. 6d.; Calder, No. 1, 
59s. 6d.; No. 3, 54s. 6d.; Summerlee, No. 1, 60s.; No. 3, 54s. 6d.; 
Langloan, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Coltness, No. 1, 88s. 6d. ; 
No. 3, 57s. 6d.; Glengarnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 
54s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 543. 6d.; No. 3, 
52s. 6d.; Dalmellington, at Ayr, No. 1, 57s. 6d.; No. 3, 52s. 6d.; 
Shotts, at Leith, No. 1, 59s. 6d.; No. 3, 54s. 6d.; Carron, at 
Grangemouth, No. 1, 62s. ; No. 3, 56s. per ton. The demand for 
hematite pig iron isif anything rather better, but the requirements 
of the steel makers are only too easily met, and it is understood 
that constant and substantial additions sre being made to makers’ 
— stocks. No one suggests, however, that these are too 
arge. When a revival comes in the steel trade it is expected that 
all the stocks in reserve may very well be required. In the 
meantime prices of this class of iron are easier, merchants quoting 
57s. per ton for delivery at the West of Scotland steel works. 


Shipments of Pig Iron. 

The shipments of Scotch pig iron were in the past week 
exceptionally small, amounting to only 3335 tons, compared with 
4225 in the corresponding week. Small as these figures are, their 
real significance is not quite apparent until it is stated that of the 
total of 3335 tons, as much as 2284 tons were coastwise shipments, 
so that the whole quantity of pig iron sent abroad was only 1051 
tons. The aggregate shipments in the past two months are 44,051 
tons, being 10,483 tons less than in the first two months of 1908. 
Of the total of 44,051 tons, only 14,790 tons were sent abroad, 
against 21,819 tons in the corresponding period of last year. It 
will thus be seen that, poor as the home trade is, the foreign busi- 
ness is much less satisfactory. Of the past week’s foreign ship- 
ments Canada took 80 tons, India 105, Australia 227, France 10, 
Holland 10, Belgium 50, China and Japan, 245, and other coun- 
tries 324. The arrivals at Grangemouth of pig iron from Cleveland 
and district were in the past week 8911 tons, being 669 tons less 
than in the corresponding week, while the imports for the past two 
months are 13,296 tons less than in the corresponding period of 
last year. 


Finished Iron and Steel. 

The steel makers report that specifications under old 
contracts are coming out rather more freely. There is a lack of 
fresh orders of this description. For general structural material 
there has been some inquiry, but prices are remarkably poor. 
South America, India, and Australia are the chief markets calling 
for steel goods at present. The malleable iron trade continues in 
an unsatisfactory state, with orders insufficient to keep the works 
well employed. 


The Engineering Trade. 

The marine branch of the trade is experiencing some 
improvement, and this, it is hoped, will continue. Boilermakers 
are in some cases quite busy, and some good orders have recently 
come to hand. From different quarters there have been inquiries 
regarding railway plant, and these are expected to mature without 
much delay ; indeed, it is reported that a Glasgow firm has secured 
an order for locomotives for the East. The general engineering 
trades are indifferently employed. 


The Coal Trade. 

The returns of coal shipped at Scottish ports in the 
past week are unexpectedly favourable, showing an increase over 
those of the preceding week of 53,953 tons, and they are at the 
same time 77,230 tons better than in the corresponding week of 
1908. ‘he aggregate shipments for the two months amount to 
1,818,800 tons, being 131,266 tons jlarger than in the first two 
months of last year. There has been a somewhat better feeling 
in this week’s markets, and coals have sold more freely both 
for home use and export. At Glasgow Harbour house coal for 
shipment is quoted 8s. 9d. to 93. 3d.; splint. 93. 6d. to 9s. 9d.; 
and steam coal, %s. 9d. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade. 

THERE was a singular agreement in the reports received 
from the leading ports this week. Cardiff, ‘still weak-;” 
Newport, ‘sluggish ;"" Swansea, ‘‘ business opened slowly.” On 
several days at Cardiff a large aggregate despatch was to be 
noticed, and Newport sent away 101,809 tons to foreign and 
coastwise, while the total of Swansea was close upon 60,000 tons ; 
still shipowners complained of a weak under tone, and marked 
slackness for prompt trade. Everyone complained of a restricted 
demand. Qualities of coal which usually had been fairly active 
were depressed ; dry coals have been exceptionally quiet, and late 
quotations have been maintained with difficulty. Some kinds of 
coal have been in a brisk state, house coal, for example, which 
had a decided upward move when the cold wave set in. No. 3 
Rhondda has been better, and the usual result has followed the 
shortage of large steam—the strengthening in price and increase in 
demand of small steam and small bituminous, There was a slight 
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improvement mid-week. Best large steam ranged between 13s. 
and l4s.; drys unchanged, but small touched 8s, 9d., consequent 
upon a notification that demand exceeded the supply. 


Latest Prices, Cardiff. 

Large steam, 13s. 6d. to 14s.; best seconds, 13s. to 13s. 3d.; 
ordinary seconds, 12s. 6d. to 12s. 9d.; best drys, 13s. 9d. to 
lds, 3d.; ordinary drys, 12s. 6d. to 12s. 9d.; best washed nuts, 
12s, 6d. to 13s.; seconds, lls. 6d. to 12s.; best washed peas, 
10s. 6d. to lls; seconds, 10s. to 10s. 3d.; very best smalls, 
8s. 3d. to 8s. 9d.; best ordinaries, 7s. 9d. to 8s.; inferior, 6s. 9d. 
to 7s. 3d.; very best Monmouthshire black vein, 13s. to 13s. 3d.; 
ordinary Western Valleys, 12s. 3d. to 12s. 9d.; best Eastern 
Valleys, lls. 9d. to 12s.; seconds, 11s. 3d. to 1ls. 6d. Bituminous 
coal: Very best households, 17s. 6d. to 18s.; best ordinaries, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 17s. 9d.; brush, 
13s. 6d. to 13s, 9d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
large, lls. 6d.; through, 9s. 6d. to 9s. 9d.; smalls, 7s. to 7s. 3d 
Patent fuel, 13s. 9d. to 14s. 3d. Coke, furnace, 15s. 6d. to 
16s. 6d.; foundry, 17s. 6d. to 20s.; special foundry, 24s. to 26s, 
Pitwood, 18s. 9d. to 19s. 


Newport Coal. 

More animation. Stocks abundant, but prices barely 
maintained : - Best black vein, 12s. 9d. to 13s.; Western Valleys, 
12s. to 12s. 6d.; Eastern Valleys, 11s. 6d. to lls. 9d.; other kinds, 
lls, to lls. 3d.; best smalls, 7s. to 7s. 3d.; seconds, 6s. to 6s. 3d.; 
inferiors, 5s. 9d. to 6s.; best house coal, 16s. to 16s. 6d.; seconds, 
15s, to lis. 6d. Patent fuel, 13s. 6d. to 13s. 9d. Pitwood, 18s. 6d. 
to 18s. 9d. Coke, 15s. to 17s. 


Anthracite Coal. 

At Swansea, business more brisk, but little alteration in 
general prices. Swansea Valley large, improved; red vein, values 
firm ; machine-made, easiness continues; French and German 
sizes slackening ; rubbly culm, firm and scarce ; duff, dull; market 
closed weak :— Best malting, 24s. to 24s. 6d. net ; seconds, 21s. 6d. 
to 22s. net; big vein, 17s. to 18s., net, less 2} ; red vein, 12s. 
to 13s. 6d., less 2} ; machine-made cobbles, 23s. to 23s. 6d. net; 
Paris nuts, 25s. to 25s. 6d. net; French nuts, 25s. to 25s. 6d. net ; 
German nuts, 24s. to 24s. 6d. net ; beans, 16s. to 17s, net ; large peas, 
9s. to 10s. net ; fine peas, 6s. 64. to7s. net ; rubbly culm, 4s. 9d. to 
5s. 3di, less 2} ; duff, 2s. to 3s. 3d. net. Steam coal, best large, 14s. to 
15s.; bunkers, 9s. 9d. to 10s. 3d.; small, 7s. to 8s.; No. 3, Rhondda, 
to 18s.; small, 7s. to 8s.; patent fuel, 12s. 6d. to 138s., all 
ess 24. 


End of the Copper Dispute, Swansea. 

After being idle for fourteen weeks a resumption of work 
will take place at the Cape Copper Works. There were only 
fourteen men involved, but the dispute extended over six weeks 
through a disagreement with the furnacemen, and the effect was 
to throw 500 men out of employment. 


Huge Colliery Profits. 

The colliers of South Wales are discussing the latest reve- 
lations of the dividend notifications, ending with the last, the 
Powell Duffryn having declared a profit in 1908 of £408,000. This 
was upon an output’of 3,000,000 tons of coal, and works out at nearly 
2s, 8d. per ton, and, of course, was exceptional. Other large col- 
lieries declared from Is. 9d. to 3s. per ton. It is stated in the 
leading colliery circles that much of this was made when high 
prices ruled, contracts having been secured at 18s. to 20s. per ton, 
and is just an instance of the exceptional times which collieries in 
Wales sometimes enjoy. This year, up to the present, does not 
promise so well, contracts varying from about 13s. 6d. to 15s., and 
the lower figure has had the tendency to preponderate. 


Colliery Stoppages. 

With the beginning of the week there was quite a list of 
colliery troubles which promise badly before the month is out. 
unless some modifications arise. There were notices given to 500 
men at Celynew ; a difficulty at Abercarn in connection with No. 4 
seam Prince of Wales pit, 150 men involved ; at South Rhondda, 
Lianharran, where tools were brought up on Saturday, 300 men 
concerned. Company asking what reduction will be conceded. 
Nixon’s Deep Duffryn, 100 men noticed at close of month. 
Stoppage of Mardy Colliery, Monmouthshire. This is one of the 
Rhymney Company’s pits, but it is expected that work will be 
found for most of the men in other collieries belonging to the 
company. These total up a considerable number, but in addition 
it is just possible that one of the large collieries, with a total 
of 1000 men, may also give notice. In the western district of 
Wales 1200 to 1400 men are at the present unemployed. In the 
Ogmore Valley at Aber 150 men are out in Mr. Cory’s colliery. 
Aberaman 1600 men locked out. 


Iron and Steel. a 

One notable despatch of steel rails to India has now 
become almost monotonously regular, to the absence of any other, 
but last week not only was there a despatch of 2409 tons of rails to 
Bombay from Cardiff, with an accompaniment of 2900 tons of coal, 
but a cargo of rails—334 tons—was also sent from Cardiff to Villa 
Garcia, and the usval consignment of rails on Great Western account 
was continued. The appeal of Messrs. Crawshay for a reduction 
of assessment occurred this week before the Board of Guardians. 
Evidence of the cashier and secretary was given showing the stagna- 
tion which had befallen this once active industry, and the assess- 
ment was reduced to £2500; that of the brick works was con- 
tinued, though little hopes were held out by appeals that the men 
would be retained in work. Some pig iron coming in from Har- 
rington. Swansea imported 1676 tons iron ore, 327 tons steel rails, 
On ’Change little doing. Quotations, Swansea Exchange :—Pig 
iron: Hematite, mixed numbers, 55s. 7}d., cash and month; 
Middlesbrough, 47s. cash, 47s. 3d. month ; Scotch, 53s. cash and 
month ; Welsh hematite, 60s. to 60s. 6d.; East Coast hematite, 
c.i.f., 59s. 6d.; steel bars, £4 8s., Siemens; Bessemer, £4 7s. 6d. 
No steel rails quotation. Rubio ore, 15s, 6d. to 16s., Cardiff 
or Newport. 


Tin-plate. 

There is no abatement in the prosperity of the tin-plate 
trade. At the most prices are not so rigid. For black plate the 
demand is well sustained. At Llanelly the trade has been slightly 
quieter, and manufacturers have had to contend with dropping 
figures of a temporary character. From Swanseu last week was 
shipped nearly 50,000 boxes, receipt from works 87,670 boxes, 
leaving stock in the dock warehouses and vans, 294,203 boxes. 
Latest prices, Swansea :—Ordinary tin-plate, Bessemer primes I.C., 
20 by 112 sheets, 11s. 9d. to 11s. 10}d. ; Siemens same, I. ternes, 
21s. 3d.; C.A. roofing sheets, £8 5s. per ton ; big sheets for galvan- 
ising, £8 5s. to £8 7s. 6d. ; finished black plate, £9 5s.; galvan- 
ised sheets, 24 g., £12 10s. ; block tin, £130 cash, £130 10s. three 
months. Other Swansea quotations:—Copper, £58 2s. 6d. cash, 
£58 17s, 6d. three months; lead, £14; spelter, £21 15s. ; silver, 
232 per oz. Auxiliary trades active :—Tube, metal extract, spelter, 
and copper. 


The Taff Vale Railway Bills. 
The Taff Vale Railway, Rhymney Railway, and Cardiff 
Railway Bills have been sent for second reading. 


Latest.—The Powell Duffryn Colliers. 

A very serious state of things has arisen in connection 
with the Powell Duffryn Collieries. At a meeting of the Council 
of the South Wales Federation, Cardiff, on Tuesday, the attitude 
of the company was the subject of strong comment, and it was 
suggested that the Federation members should pay a levy to raise 








funds for calling out the whole of the workmen employed by the 
Powell Duffryn Company. A good deal of sensational rumours 
prevail, and in some quarters a lock-out is predicted. The belief 
expressed by Mr. Brace to acontemporary is thatno possible trouble 
can arise between employers and workmen that cannot be amicably 
negotiated and acted upon. It will be advisable in the best 
interests of the country, while allowing the colliers fullest 
expression, to await the issue of Monday next, when it will be seen 
whether the notice is given to bring out the tools, and, if so, how 
far it is acted upon. The best advisers of the colliers are pointing 
out that in all these strikes and contentioris the trade is driven away 
from Wales, and that buyers are so intimidated that few contracts 
are being entered into past July. Granted, stated one outspoken 
advocate, that the Welsh coal is the best, there are plenty of 
other coals running near it in value which can be usefully employed. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) * 
Rheinland-Westphalia, 

MATERIAL changes have not taken place in any of the 
principal trades, a quiet business being generally transacted. 
Further orders in semi-finished steel could secured. Foreign 
demand remains, on the whole, limited. Only in rails, both heavy 
and light section quality, some fair orders could be obtained. 
Inland consumers for rails show less reserve than previously. 
There is much underquoting going on for inland ani foreign 
orders. Business transactions of the newly formed Union for the 
Sale of Pig Iron continue favourable, and the blast furnace works 
are likely to remain well employed during the first two quarters 
of the present year. Quotations have not met with any change 
since last week. 


Locomotive Orders. 
The Prussian Railway Administration will shortly place 
orders for 700 locomotives. 


The Saxon and Central German Iron Trade. 

The accounts that are given of the business transacted 
in the tarious departments of the iron industry continue unfavour- 
able. Very few orders are placed in girders and heavy plates, and 
the hardware industry likewise shows but little life. 


Union of German Zine Works. 
Some days ago the Union of German Zinc Works, com- 
prising also.a number of Belgian, French, Dutch, and Austrian 
mills, has been formed, with a capital of M. 2,047,000. 


Coal in Germany. 

From Upper Silesia fairly good accounts can be given, 
demand being sani equal to consumption. Local inquiry is 
rather limited, but there has been a lively export to Austria- 
Hungary. The coke output is at present higher than demand. 
According tothe Aii/ner Zertung, notice has been given to 1000 colliers 
in the Ruhr district ; further reductions in output are expected to 
take place at the pits of the Coal Syndicate. Theprices which the 
Ruhr coal dealers have to pay for fresh sales transacted through 
the coal office have been reduced M. 2 for ordinary nuts, M. 4 to 
M. 6 for nuts No. III. and No. I1V.; for Ruhr anthracite, M. 10 per 
10 tons, 


Languid Trade in Austria-Hungary. 

The reductions in output are the same as in early January, 
still stocks have been increasing at several establishments, which 
shows how very limited demand has been for some time past, 
The business in girders, usually so lively at this time of the year, 
shows much weakness, and in heavy plates a further decrease in 
demand can be noticed. In pit coal as well as in brown coal a 
steady business is done, and the consumption in coke is strong, 
especially from Styria and Bohemia. 


Iron and Steel in France. 

On the Paris market a slight improvement can be noticed, 
at least, as regards prices, the new Convention of Ironworks having 
had a favourable influence on the iron trade in general. Also, 
from the Ardennes, and from other iron producing districts, 
accounts are rather more satisfactory than before. The severely 
cold weather has caused an increasing demand for house fuel ; 
engine fuel remains rather quiet. Some fresh sales could be 
effected at the latest prices, which are 2f. p.t. lower than former 
quotations. 


Weak Condition in Belgium. 

There is but little life stirring in the iron and steel trade, 
and prices generally are low and unremunerative ; only in a few 
exceptional cases have slight advances been carried. In the coal 
industry much reserve was shown last week. Demand is behind 
production, and a good amount of the latter is stored. There is 
much reserve shown in the coal trade at present. Coke sells freely 
at firm quotations. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 17th. 

THE week's developments on steel and iron have been unfavour- 
able. A month ago a large amount of new work was brought to 
public attention. Besides, there are quite a lot of new enterprises 
and new deals coming along. Orders are few in number and only 
actual necessities are being covered. The mills are not accumu- 
lating orders as they were in January. This drop is no special 
disappointment. What the steel industry is anxious to see is the 
prevention of a number of enterprises that are definitely deter- 
mined upon will be pushed. The railroads are the principal 
offenders ; they are delaying « lot of necessary work, and are not 
even operating their retain plants and machine shops to a greater 
degree than is actually necessary. 

The sales reported during the week were for the most part 
emergency requirements. Rails are dull, although several systems 
have needs for the year fully figured out. Two or three mills 
have stocked up rails of a weight of section that they know will 
sell. The prospects are quite flattering for plates, and it now looks 
as if the independents would secure a large percentage of the 
business in sight. Steel car works promise to absorb a large 
amount of material during the next few months, Heretofore one 
concern practically controlled the most desirable business, but it 
now seems that it will be scattered around among the lower bidders. 
When the plans of the railroads are considered as to bridge 
building, it is not difficult to see very favourable conditions ahead. 
A great deal of work is being held back until the new Congress 
decides on tariff duties, The United States Stee] Corporation has 
arranged definitely for the building of a very large steel plant in 
the Lake Superior ore field. The amount said to be set aside for 
construction and equipment purposes is placed at fourteen million 
dollars. The new plant will have the advantage of cheap water 
and rai] rates to many points in the territory to be supplied. 


New York, February 24th. 
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interests are declining to consider prices until the time comes for 
their annual contract, which is in the early summer. The busiest 
ople in the industry at the present time are the steel car 
uilders, but even in this branch orders are far below the average, 
The stronger steel interests are said to contemplate radical reduc. 
tions in pri‘es which might jeopardise the ability of the lesser 
interests to command as much business as they have been securing 
in competition. The enforced economies of the past year and the 
held up prospects have kept a very large volume of business out 
of the market. When conditions remove the embargo on enter. 
prise and permit confidence to assert itself, it would appear that 
the present total capaci'y would find employment, though not to 
an extreme degree. Prices in all lines, except rails, continue to 
sag. A further drop in copper is at hand ; exports are small; 
electrolytic, 127. Lead is unsettled at 3.974 to 4.024. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are asked to state that Siemens Brothers and Co., Limited, 
removed their offices from 12, Queen Anne’s-gate and (Queen 
Anne’s Chambers to Caxton House, Westminster, S.W., on Ist 
inst, 


SPEAR AND JACKSON, Limited, of Aitna Works, Sheftield, have 
now opened a new London office at 237, Mansion House Chambers, 
11, Queen Victoria-street, E.C., where their representative will be 
Mr. T. 8. Fenon. 

Mr. W. 8S. WuHitwortH, the Furness Railway Company's 
engineer, has tendered his resignation to the board owing to ill 
health. The resignation has been accepted, and Mr. Whitworth, 
who has been with the company for 37 years, will shortly retire 
from its service. 

WE are asked to state that Mr. Alexander Gracie, who has for 
some yearé‘past occupied the position of managing director of the 
Fairfield Shipbuilding and Engineering Company, Limited, has 
been elected chairman of that company in succession to the late 
Dr. Francis Elgar. 

Mr. J. 8S. FRAIN, formerly power stat’on engineer at Durham, 
and more recontly engaged in the sales department of the Brush 
Electrical Engineering Company, Limited, has opened a City of 
London agency for electrical and allied manufactures, and has 
taken offices at 15, Queen-street, E.C. 








LANTERN SLIDES OF ENGINEERING WorkKs.—A series of lantern 
slides representing various applications of electrical machinery has 
been ig ese by Siemens Brothers’ Dynamo Works, Limited, of 
Caxton House, Westminster, S.W. Over sixty subjects are 
treated, and these include cotton loom and spinning frame driving, 
electrically-driven cogging mill, electric trams and locomotives, 
winding plant, machine tools, pumps, main and tail haulage gear, 
capstans, &c.; also various types of generators, motors, con 
verters, switchboards, &c, These lantern slides are primaril) 
intended for use by lecturers, to whom Messrs, Siemens will be 
pleased to lend them free of charge. 


IMPERIAL INTERNATIONAL EXHIBITION, 1909.—An Organising 
Committee of the Electrical Section of the Imperial International 
Exhibition to be held at Shepherd’s Bush this year has been formed 
to organise the British Electrical Section. Ia the Machinery Ha!l 
a space of about 10,000 square feet has been offered by the Exhi 
bition authorities, and an additional space equivalent to one-third 
of this amount has been promised free of all rental charges for the 
Historical, Educational, and Scientific sections only. The Com- 
mittee has also favourably considered the suggestion to erect and 
equip an Electrical Village on a space adjoining the British 
Electrical Exhibits and next to the Machinery Hall. 

ContRACTS.—Davidson and Co., of Belfast, have received orders 
for the following mine fans :— For the Cambrian Colliery, a double 
inlet Sirocco fan 14ft. in diameter, to exhaust 750,000 cubic feet of 
air per minute. It is to be driven by a 2:00 horse-power engine. 
For the Naval Colliery a similar fan 10ft. 6in. diameter, with a 
capacity of 400,000 cubic feet of air per minute. The same firm 
supplied to the Glamorgan Coal Company some months ago a fan 
11ft. Sin. in diameter, which has a capacity of 340,000 cubic feet of 
air per minute, with an efficiency of over 80 per cent., and is installing 
Sirocco fans at the Atlantic Merthyr Colliery, and the Penallta Pit 
of the Powell Duffryn Company a fan 12ft. 10in. in diameter, 
designed fur a duty of 500,000 cubic feet per minute. 


INTERNATIONAL ELECTRO-TECHNICAL COMMISSION. — At the 
recent council meeting of the International Electrotechnical Com- 
mission, which was opened by Mr. A. J. Balfour in October last, 
the question of an international unit of light was brought forward 
by the French Electrotechnical Committee. The proposition of 
the French delegates was, however, adjourned in order that the 
Electrotechnical Committees in the different countries might have 
an opportunity of further studying the subject. The council also 
recommended that the Committee in each country should en- 
deavour to arrange matters in such a way as to satisfy the needs 
of both the gas and electrical industries. Cunsiderable progress 
has been made here, and the British Committee has now appointed 
a sub-committee under the chairmanship of Dr. R. T. Glazebrook, 
F.R.S., to go fully into the details of the question. Dr. Glazebrook 
will be assisted by Dr. 8. P. Thompson, F.R.S. (British delegate 
to the Commission), Professor C. V. Boys, F.R.S., as official 
representative of the Gas Referees, and Mr. J. W. Helps, M. Inst. 
C.E., officially nominated by the Institution of Gas Engineers. 
With the cordial co-operation of the gas industry thus obtained, 
it is hoped that the sub-committee may be in a position to report 
at no distant date, especially in view of the experiments lately 
carried out at the National Physical Laboratory, which point to 
the probability of an eminently satisfactory solution. 


BriTISH CORPORATION REGISTRY.—At the 19th annual meeting of 
the British Corporation for the Survey and Registry of Shipping, 
held at the head office in Glasgow on February 24th, Mr. Francis 
Henderson, chairman, presided. In the course of a short address 
he said that while there was much in the shipping records of 1908 
which shipping people had reason to deplore, the year would stand 
in the annals of their society as one during which they made as 
real and substantial progress as they had done since the Registry 
was established. They had to go back to 1897 to find a year corre- 
sponding to 1908 in total output of tonnage built to the B.C. class, 
which, in spite of all adverse circumstances, was 75 per cent. 
greater than in 1897. This was evidence of the growing apprecia- 
tion by shipowners of the work and methods of the society, and 
was all the warrant they required to continue the course they had 
adopted from the beginning of first satisfying themselves of the 
scientific and practical accuracy of their rules, and thereafter 
pursuing a career of healthy independence. Up to February, 
1903, the number of vessels built to the B.C. class represented 
three-quarters of a million tons and 111 different shipowners. 
According to the returns which had been published, and which 
they had every reason to suppose were substantially correct, the 
total tonnage being built in the shipbuilding yards of the United 
Kingdom as at January Ist of this year was about 760,000 tons. 
Of this something like 27 per cent. was being built to the rules and 
under the survey of the British Corporation Registry. The year 
1908 had not been specially distinguished for the production of 
anything of a strikingly novel character, but there were two 





The week has developed very little deserving of special cc 
All buyers are waiting to see the outcome of the present crisis as 
to prices, The railroads which usually order freely for spring and 
summer delivery are doing practically nothing. The shipyards 
have put off further buying for the present. The agricultural 








of departure from previous practice which deserved to 
be mentioned, and with which that society was particularly 
identified. One was the Isherwood system of ship construction, 
and the other was the adaptation of the combination of turbine 
and reciprocating engines to ship propulsion, 
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BRITISH PATENT SPECIFICATIONS. 





When an invention ts communicated from abroad the name and address 
of the Communicator ts printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment +8 the date of the advertisement of the acceptance of 
the complete specification, 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


6110. March 19th, 1908,—IMPROVEMENTS IN BURNERS FOR LIQUID 
FuEL, by Francis Henry Sheppee, of Thomas-street, York. 

The object of the invention is to construct a burner for the 
heavier hydrocarbon oils for use in a steam generator which does 
not require means for producing an air current beyond that 
inherent in its own construction. The invention consists in form- 
ing above the burners of the furnace a taper chimney of such a 
size and proportion that the jets of vapour themselves cause the 
correct amount of air necessary to ensure their proper combustion 
to be automatically drawn into the chimney. The upper end of 
the chimney is constructed with a tapered ridge which forms a 
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trough to carry a vaporising coil, the openings outward from the 
chimney being on either side of the trough, so that the vaporising 
pipe is protected from direct contact with the flame. The trough 
conducts the heat to the vaporising coil; by this means the life 
of the tube is considerably lengthened-and an important advantage 
is gained in that the paraffin vapour in the tubeis prevented from 
getting overheated. Brackets are arranged to secure the vaporis- 
ing coil in place on the trough, and except for the chimney open- 
ings, there is no connection between the tube space of the 
generator and the furnace; another advantage is thereby secured 
in that the flames, or burnt gases, cannot get back into the 
burner, box and so ibly put out the burner as will sometimes 
happen with esisting apparatus.— February 10th, 1909. 


12,939. June 17th, 1908.—IMPROVEMENTS IN OR CONNECTED 
WITH STEAM GENERATOR AND OTHER FURNACES, by Thomas 
Mills, of 53, Britannia-placeé, Tong-road Brickworks, and 
Walter Boyle, of Asket-hill, North-lane, Roundhay, Leeds. 

This invention relates to means fur promoting combustion and 
fcr consuming smoke in steam generator and other furnaces ; the 
object being to provide simple and edicient means whereby air 
may be supplied to such furnaces at the most advantageous 
osition to attain the desired result. According to this invention 
in the front plate or wall of the furnace are formed air-admission 
apertures, preferably two in number, one at each side of the fire- 
door, with their bases placed on the same plane as the surface of 
the grate of the furnace to which they are applied, and the aper- 
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tures are turned inward behind the front plate so as to direct the 
air toward the centre of the furnace grate. In employing two of 
these air-admission apertures, one at each side of the fire-door, the 
air passing into the furnace by way of the apertures is deflected 
inwards over the dead-plate, where it is thus diffused over the 
front end of the furnace grate and central with it. In this way 
air is supplied to the furnace grate at the front end. In loco- 
motive and other steam boilers in which the front plate of the 
furnace is of metal, casings of the desired shape are employed for 
forming the air-admission apertures described, and if desired the 
inlet ends of the apertures may be formed w:th trumpet mouths 
for more effectually collecting and feeding air to the casings; 
while in the case of a furnace in which the front wall is of brick- 
work, the air-admission apertures described would be formed in 
the brickwork itself,— February 10th, 1909. 


INTERNAL COMBUSTION ENGINES. 


11], January 2nd, 1908.—IMPROVEMENTS IN SAFETY APPARATUS 
¥OR Gas ENGINES, by Francois Carion Fils, of rue du Nouveau 
Monde, Soignies, Belgium. 

The present invention relates to improvementsin safety apparatus 
for gas engines, and more particularly to safety apparatus of that 
kind in which a screen is employed in the induction pipe for filter- 





ing or mixing purposes, or to act as a flame guard, and a second 
valve working in combination with a safety valve is arranged so as 
to act as a safety device when back-firing occurs. The invention 
consists in the special construction of the apparatus, which com- 
prises an inverted U-shaped casing having two parallel channels 
communicating with each other by a third horizontal duct, and 
containing two spring controlled valves, one of which is supported 
by a spring and opens from the exterior to the interior, whilst the 
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other opens from the interior to the exterior, the casing being 
surmounted by a tubular vertical box furnished with a manhole 
normally c'osed by a door, and containing beneath it a flame 
breaker inserted in a removable box. The opening of ‘he valve G 
permits the exploded gases in the discharge chamber to reach the 
atmosphere whenever a back fire occurs, and security is thus 
completely assured in all motors where they employ town gas or 
generated gas.— February 10th, 1909. 


TURBINE MACHINERY. 


2632. February 6th, 1908. —ImMpPROVED TORSIONMETER FOR 
MEASURING THE SHAFT HORSE-POWER OF STEAM TURBINES, 
by George Stewart Rangdale, 72, Iifracombe-gardens, Monk- 
seaton, Northumberland, and Palmer’s Shipbuilding and Iron 
Company, Limited, of Jarrow-on-Tyne. 

The invention consists of a bush or sleeve, in halves, securely 
fastened at one end to the shatt, the other end being free. On 
the free end of the bush is fixed a light arm, which carries a small 
contact pointer. At a certain previously ascertained distance 
from the fixed portion of the sleeve is placed a light wheel of any 
suitable material, securely attached to the shaft. On the face of 
this wheel a number of strips of material of good electrical con- 
ductivity are fixed, each strip being insulated from the others by 
a thin piece of insulating material. the strips being placed a certain 
fixed distance apart, and the pointer being kept in good electrical 
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contact with these strips by means of aspring. A wire is led from 
each of the strips, or they are otherwise connected, to a divided 
commutator fixed to the shaft or sleeve, which in turn is connected 
by means of wires toa series of glow lamps or other recording 
instrument, placed at the starting platform, or in any suitable 
position. The lamps, or recording instrument, are also connected 
to a battery, one pole of which is connected by means of a brush 
to the shaft, sleeve, or any other good metallic contact, thereby 
comp'eting the circuit and causing one or more of the lamps to 
light, or the recording instrument to register. As the shaft 
revolves and twists the pointer travels over the insulated strips, 
thereby recording the torsion of the shaft by means of the lamps 
or recording instrument. The number of the lamp or lamps, or 
the graduations of the recording instrument having been made to 
correspond with the divisions on the fixed wheel, the angle of 
torsion or its equivalent can thus be read at a glance and the shaft 
horse-power easily caleulated.—February 10th, 1909, 





DYNAMOS AND MOTORS. 


16,621. August 6th, 1908.—IMPROVEMENTS IN AND RELATING 
TO THE CONTROL OF ELectric Motors, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C. 

This invention relates to the control of electric motors, and 
more particularly to controllers for operating a plurality of 
motors. Referring to the engraving, which shows a controller for 
three single-phase motors of the series short-circuited type, the 
electro-magnetic switches or contactors A, B, C regulate the 
potential impressed upon the motors by the transformer. These 
contactors A, B, and C are common toall the motors. The electro- 
magnetic switches D, E, and F independently close the circuits of 
the motors, and switches E and F are interlocked with the time 
relays. These time relays are provided with damping devices 
which allow them to open immediately they are energised, but 
retard the closing motion. The time constants of the relays differ. 
In moving the controller handle to position I, the time relays are 
energised and immediately opened by reason of the control circuit 
being closed at contacts H and M. The contact at M is —_ 
transitory, and is broken when the controller reaches position I, 
in which position current flows from the transformer to H, thence 
vid 1 to switch D, which closes, and back to the transformer. 
Current also flows from I to J and through the coil of s+itch A, 
causing the top motor to get current. At this time the coils of 
the interlocked switches E and F are de-energised by the opening 
of the time relays, but the latter are closing against the action of 
a damping device, and as soon as the time element of the left 
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relay expires, switch E is operated, thereby putting the centre 
motor in circuit. The time element of the right-hand relay is 
greater than that of the other, and consequently switch F is not 
energised so as to connect up the lower motor until its time limit 
has expired. The same cycle is repeated in passing from 
position I. to II. and from II. to III., only in these cases the 
control circuits of the main switches, after being broken at the 
intermediate positions, where the relays are again energised, are 
completed at contacts K and L, whereby the main switches B and 
C respectively are operated to increase the potential impressed 
upon the motors. It will thus be understood that for each 
position of the controller the motor circuits are independent!y.and 
progressively closed, so that the shock due to the sudden accelera- 
tion of all the motors at one time is eliminated.—F2ln vary 10th, 
1909. 


19,720. September, 1908.—IMPROVEMENTS IN OR RELATING TO 
ARRANGEMENTS FOR SECURING THE END CONNECTIONS OF 
Rotors oF DyNAMO ELECTRIC MACHINES, Siemens Brothers’ 
Dynamo Works, Limited, of York-mansion, York-street, 

estminster. 

This invention has reference to arrang ts for securing the 
end connections of rotors of dynamo electric machines, more par- 
ticularly in the case of high-speed turbo dynamos, by the use of 
elongated slot keys whereby a simple construction is secured, 
and at the same time does not interfere with ventilation. in the 
example illustrated the rotoris assumed to be wound as a field 
magnet, with the coils or conducters L lying one within the other 
and forming a distributed exciting winding. The conductors L 
are retained in the slots of the iron core in the ordinary manner, 
by means of the keys or wedges K, which are pushed into the 
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dovetailed upper part or mouth of each slot. These slot keys, 
as will be seen, project beyond the rotor core, and lie over the 
axially directed parts of the end connections, but pass transversely 
over those parts of the windings, or rather of the end connections, 
which are bent circumferentially, these parts being for the sake 
of clearness shaded horizontally where they show between the 
keys. Other keys M analogous to the keys K on the outer sides 
of the grooves are screwed to the end ring W. Also between 
the parts of the conductors which form the end connections are 
arranged intermediate or filling pieces Z of the section shown, 
which are dovetailed above and below, and serve both to fill up 
the spaces between the conductors, and also to connect the inner 
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keys M solidly to the projecting outer ends of the main keys K. 
These intermediate or filing pieces Z are of different lengths to 
suit the different spaces between the end connections in the axial 
direction, as is clearly seen in the lower engraving, where they 
gradually become shorter and shorter towards the middle, thus 
leaving spaces, as shown, for ventilation. - February 10th, 1909, 


TRANSFORMERS. 


28,652. Dacember 30th, 1907.—IMPROVEMENTS IN ELECTRICAL 

DISTRIBUTION SYSTEMS WHEREIN TRANSFORMERS ARE EM- 
PLOYED, Henry Metcalf Hobart, of 34, Norfolk-street, Strand, 
W.C., Frank Benedict Cramer, of 8, Upper Bedford-place, 
Russell-square, W.C., and Evelyn Coad, of 43, Verdenerstrasse, 
Bremen, Germany. 

This invention relates to a device for supplying two or more sub- 
sidiary circuits from a single source, so that the voltage of one 
circuit shall be independent of the load on the others, consisting 
of a transformer and auto-transformer, a section of the auto- 


transformer winding being connected if series with a section of 
the transformer secondary for the supply of each circuit. In the 
engraving an arrangement is shown by which two subsidiary 
circuits are supplied at a voltage equal to one-half that of the 
mains (A, B). C represents the primary winding of an ordinary 
transformer, the se¢ondary of which consists of two equal parts D 
and E, the sum of their turns being equal to the number of turns 
on the primary C. In series with the primary winding is the 
winding F,H of an auto-transformer. The two parts F,H are 
equal, and each is joined in series with one of the secondary 
windings D, E. Between the terminals K and L or M and N there 
is then available an E M.F. approximately equal to one-half that 
of supply at the terminals A, B, and this E.M.F. between each pair 
of terminals is independent of the load on the other pair. The 
reason for this is fully explained, and there are six illustrations 
and four claims.— February 10th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


5542. March 12th, 1908.—IMPROVED MEANS FOR USE IN THE 
LUBRICATION OF INTERNAL COMBUSTION ENGINES, by the 
Wolseley Tool and Motor Car Company, Limited, of Adderley 
Park, Birmingham ; Alfred Arthur Remington, of the same 
address ; and Maximilian Robert Laurence, Crayford Works, 
Kent. 

In carrying out this invention, the oi! used in lubricating the com- 
bustion engine is drawn from a bath of oil which drains into a reser- 
voir at the bottom of the crank case as is usual ; but, according to one 
feature of the invention, a drip sight feed or feeds, carried by the 
dashboard—such as in the case of a motor vehicle - or in any con- 
_ venient position, and used for lubricating parts of the mechanism, is 
or are arranged as shunts from the main delivery pipe, so that they 
are only supplied with oil while the pump is working; and, 
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according to a further feature of the invention, a comparatively 
narrow close-ended trough runs transversely of the engine 
immediately below the cranks, and oil for the splash system of 
lubrication is delivered by the pump into this trough, and the 
connecting-rod, or each connecting-rod, dips once in each revolu- 
tion, or is provided with a scoop which dips once in each revolu- 
tion, into the trough, or corresponding trough, end scoops up oil 
from it for lubricating by the splash system. The utilisation of 
the drip sight feed as a shunt from the delivery pipe ensures, as 
will be obvious, that over lubrication. of the parts lubricated will 
be avoided, as no oil can pass through when the pump is not 
working. ‘The drip sight feeds also act as indicators to show at 
any time whether the pump is working or not. The sight feed or 
feeds can be made adjustable so that the amount of oil passing can 
be easily regulated.—Fe/ruary 10th, 1909. 


MINING AND METALLURGY. 


6561. March 24th, 1908.—IMPROVEMENTS IN AND APPARATUS FOR 
THE PRODUCTION OF IRON FROM FINELY DIVIDED ORES, by 
Philip Morris Pritchard, Assoc. M. Inst. C.E., and the United 
Alkali Company, Limited, both of 30, James-street, Liverpool. 

According to this invention the ore to be treated, such, for 
instance, as purple ore, is introduced into the higher end of an 
inclined rotary kiln lined with refractory material, the ore being 
in a finely divided condition and being mixed with carbonaceous 
material and suitable flusing material. This kiln, at its lower or 
outlet end, opens into a covered bath chamber also lined with 
refractory material. The kiln and bath chamber are heated by 
any fuel, which is burnt at the end of the bath chamber opposite 
the end at which the kiln opens, and the products of combustion 


pass from the bath chamber into and through the kiln to a 
chimney. The fuel used is preferably powdered, and fed into the 
bath chamber after the manner, for example, of what is known as 
the Schwartzkopff system of dust-firing, the air for supporting the 
combustion being preferably pre-heated by being brought into 
contact with the outside of the kiln by passing through a space 
between the kiln and an enclosing casing, which space may be 
provided with baffles to give a lengthened course for the air, and 
the air may be drawn into and through the space and delivered 
into the upper part of the bath chamber by a centrifugal fan. In 
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the kiln the jron in the ore is wholly or partially reduced, and the 
foreign matter is wholly or partially fused with the fluxing 
material, and the matter under treatment ses from the kiln 
into the bath chamber, in which a non-oxidising flame is normally 
maintained over the bath as well as in thekiln. The draught 
through the bath chamber and kiln may be regulated so that air 
may be drawn in through the junction of the kiln with the bath 
chamber or gaseous products may be blown out, as may be found 
desirable, The fusion of the iron and the slagging of the 
impurities are completed in the bath chamber, and the molten 
iron and the slag can be withdrawn periodically through tap- 
holes, or by arranging the bath chamber so that it can be tilted for 
the purpose.—February 10th, 1909. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


PROCESS OF AND APPARATUS FOR MAKING CEMENT 
CLINKER, C. Elhs, Larchmont, N.Y., assignor to Ellis- Foster 
Company, a Corporation of New Jersey._-Filed May 23rd, 1908. 

This patent is for a process of producing cement clinker which 
comprises producing a travelling stream of cement material, cal- 


910,121. 


[910,121,] 


ination of such stream by an opposed current of intensely heated 
flame gases from such flame coming from a regeneratively fed 
clinkering flame drawing heat from another portion of such flame 
gases, delivering the calcined material on a hearth in proximity 
tosuch flame, maintaining the calcined material on such hearth until 
clinkering is effected and finally withdrawing the clinkered 
material, There are sixteen claims. 

910,220. CompusTION HEAD FOR HyDROCARBON ENGINES, F* 
L. Nichols, Stamford, Conn., assignor to Nichols (Quadruple 
Traction Vehicle and Power Company, Mount Vernon, N.Y., « 
Corporation of New York. —Filed November 23rd, 1906. Renewed 
June 17th, 1908. 

This invention is almost explained by the drawing. It relates 
to details. One of the most important is the way in which the 
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incoming hydrocarbon mixture is made to strike against ribs 

before it reaches the sparking plug, as shown by the dotted lines. 

It will be seen that the combustion chamber is formed in the 

cylinder cover, in order that the cylinder may not be overheated. 

There are four claims. 4 

910,361. Sray-Bo.t FoR BorLers, J. Deneal, Toledo, Ohio, 
assignor to John Berthelot, East Toledo, Ohio,—Filed February 
4th, 1907. 


The drawing is self-explanatory. A copper packing ring is put 





under each nut. There is only one claim, 





910,665. GAs PurBINE EnainE, A. W. H. Griepe, New Yort, 
N.Y.—Filed May 16th, 1908. 

There are five claims. The last runs as follows :—A gas turbine 
engine embodying a stationary cylindrical turbine casing com. 
prising a circular series of combustion chambers, a rotor encircling 
said series of combustion chambers and provided with expansivn 
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chambers, propelling blades located in said expansion chambers, 
means for charging said combustion chambers with an explosive 
mixture under pressure, means for igniting the charges, an exhaust 
chamber communicating with the engine casing and forming the 
base for the same, an exhaust pipe, a fresh air intake pipe leading 
to the supply pipe of the air compressor, and means whereby said 
pipes may be controlled for causing the air compressor to create a 
suction in the exhaust chamber or derive its supply of air inde- 
pendently of the engine exhaust, substantially as , le Bary 


911,596. Conract-MAKER, F. £. Kinsman, Plainfield, N../., 
assignor to the Kinsman Block System Company, a Corporation of 
New York.—Filed February 9th, 1907. 


LA 
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The drawing shows the construction of this ‘‘slipper” very 
clearly. Nevertheless there are no fewer than twenty-five claims. 


911,603. CYLINDER RELIEF AND DRAINAGE Device, F. C. Miller, 
Worcester, Mass.—Filed February 13th, 1908. 
This patent is for a combination of an automatic and a hand- 
worked relief valve. The second of seven claims is for the com- 
bination of a casing having a single outlet or passage through 
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the side, and having a valve seat, a cylindrical relief valve having 
a valve seat, a drainage valve engaging the valve seat in the 
relief valve, a stem on which the drainage valve is arranged, 2 
nut having a turned-out end threaded into the casing, a spring 
held thereby and adjusted. against the relief valve, a spring on 
the stem of the drainage valve, and a nut threaded into the 
first-named nut for adjusting the tension of the spring on the 
drainage valve. 


911,810. VEHICLE FOR RECEIVING A PORTABLE GuN, M. Dreger, 
Essen-on-the-Ruhr, Germany, assignor to F, Krup, a 
schaft, Essen-on-the-Ruhr, Germany.—Filed July 23rd, 1908. 

The fourth of nine claims is for a vehicle for portable guns, the 
combination with the frame of carriers having one end swing- 








ingly connected to the frame and having a free end adapted to 
rest on the ground to form a ramp for running the opt up on the 
vehicle ; said carriers having their free ends adapted to be swung 
to a position in which they engage the gun to secure the gun 
in ition on the vehicle, and means for locking the carriers in 


their gun-securing position. 
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THE RAILWAYS OF CHINA. 


One of the most important manifestations of what 
has been called the awakening of the Far East has 
been not only the actual construction, within the last 
thirty years, of about 3740 miles of railways in the 
Chinese empire, but the projection of about 5260 miles, 
of which approximately one-fourth js already under 
construction. The Far Hastern Review of September 
Jast devotes no less than fifty pages to this subject, going 
into great detail, especially from the financial point of 
view, and from this article we are enabled to obtain some 
facts as a groundwork for what follows on this important 

ject. 

mths first railway in China, that from Shanghai to 
Woosung, which was carried out in the teeth of great 
opposition, was only a short time in operation, when in 
1877 it was destroyed by the ignorant and prejudiced 
cflicials, and such of its equipment as could be rescued 
was transferred to Formosa, In fact, a temple to the 
Queen of Heaven was erected on the site of the intended 
Shanghai terminus, probably as a propitiatory offering in 
view of the insult to the inhabitants of the Flowery Land, 
which the planting on its soil of barbarian means of loco 

motion involved. Hopeless, at that time, seemed to be the 
prospect of railway enterprise in China, but self-interest— 
the mainspring of somuch successful effort in that country, 
as elsewhere—soon triumphed over prejudice, and then, 
as now, the objection was seen to be more against the 
foreigner himself than the contrivances which he intro- 
duced. Even now there is a great, and, indeed, not un- 
natural, desire that the foreigner should be excluded, as 
far as possible, from the superintendence in the construc- 
tion and management of the railways which have made 
their entry into the country. The incentive to the ulti- 
mate introduction of the railway was as follows:— 
General Tong-King-Sing, of the China Merchants’ Steam 
Navigation Company, was interested in securing an 
economical coal supply; the then Viceroy of Chichli, 
Li-Hung-Chang, was interested in the establishment of 
certain collieries at Tongshan, in his viceroyalty in the 
north of China; and between these two officials and their 
friends the Chinese Engineering and Mining Company 
was formed. From Tongshan to Pehtang, the nearest 
port available, was about 30 miles. The question of 
transport became vital to the success of the company, 
and the proposal for the construction of a railway between 
these points now became intelligible to Li-Hung- 
Chang, who had been one of the strongest opponents 
of the Shanghai-Woosung line. The Peking authori- 
ties, however, after first sanctioning the scheme, sud- 
denly repented of their rash step, and withdrew their 
approval. Thus hampered, the company constructed a 
canal over part of the distance, and after much negotia- 
tion, a tramway over the remaining length was 
sanctioned and completed in 1880 only on the proviso that 
mules alone should be used for the motive power, the 
hissing and steaming locomotive, the most demonstra- 
tive feature of the barbarian, being barred. Mr. C. W. 
Kinder, the resident engineer of the company, without 
applying for sanction, constructed a rough sort of loco- 
motive out of a portable winding engine in operation at 
the mines, and finally its use was sanctioned, and what 
might be called the “Stockton and Darlington” railway of 
China was in full operation, the locomotive being used first 
for construction work, and later for traffic. The Viceroy, 
completely converted to the recognition of the advan- 
tages of the railway, became now a strong advocate, and the 
short line thus commenced was the nucleus of the Kaiping 
Railway Company’s line, and the Chinese Government, 
being persuaded that its extension first to Tonghu and 
ultimately to Tientsin, would be of great strategic value 
in case of invasion, gaveits consent. The first extension 
was opened early in 1888, and that to Tientsin in October 
of the same year. But difficulties did not end there, as 
there was much opposition to the further extension east- 
ward to forty miles beyond Shanhaikwan, which was even- 
tually completed in 1894. This line was also extended 
southward to Tungchow, and has some important 
branches. 

After the war with Japan the promoters of these lines, 
who had been incorporated previously as the China Rail- 
way Company, had further extensions sanctioned to 
Fengtai and Machiapu, and so far had railway work 
become tolerable to the Government, that part of the 
company’s lines was taken over by the Imperial railway 
administration. The important line north-eastward to 
approach the Manchurian system at Hsinmintin was 
completed in 1908, a narrow-gauge line, constructed by 
the Japanese during their war with Russia, connecting it 
with Mukden. Foreign capital was, of course, chiefly 
employed in these, as in most of the later railway con- 
struction operations. 

In the meantime, the Harbin to Port Arthur line in 
Manchuria, begun in 1897, was completed in 1901, and 
the entire Chinese Eastern Railway was connected with 
the Trans-Siberian system and Vladivostock, amounting 
to 1600 miles, in Manchurian territory. The Peking- 
Hankow line, running almost due south from the capital 
and 756 miles in length, calls next for notice, Belgian 
and French money being chiefly employed. It was 
started in 1900, but, in common with some of the railway 
work previously mentioned, was much retarded by Boxer 
troubles, and was finished in 1905, except for the com- 
pletion of the large bridge over the Yellow River, which 
1s Dearly two miles long, and involves many engineering 
difficulties. Other lines completed and in operation are 
the Taokou-Tzechoufu, 90 miles; and in the south the 
Swatow-Chaochowfu, 30 miles; and the Canton-Samshui 
line, 30 miles. The Hankow-Canton line, which is a 
continuation southwards of the Peking-Hankow Railway, 
and of about the same length, has had many vicissitudes, 
American and Belgian syndicates having failed to carry 
On the construction successfully; and it is now in the 
hands of a Chinese company with British and Chinese 
engineers. Curious to say, an important branch of this 


line, that from Chuchow to the Pinsiang mines, built 
with Chinese capital and worked by Chinese, was finished 
in 1905, before the main line itself. was built. That 
portion of the latter between Canton and Yingtak, 
which is about 93 miles long, and has much heavy work, 
is expected to be completed in about a year from the 
present time. 

The short line from Canton to Kowloon, opposite Hong- 
Kong, 120 miles long, is being constructed by the British 
and Chinese Corporation; 20 miles of the line is in 
British territory, and it is expected to be complete in 
1910. There is a heavy tunnel on this line about a 
mile in length. The managing director is a Chinese, but 
the chief officials are English. When this line is finished 
in conjunction with the Hankow railway, Hong-Kong 
will become a most important place in connection with 
the trade of South China. 

The murder of two German missionaries was the strange 
origin of the Shantung railways, one section of which 
was completed by a German syndicate in 1904. 
Reparation was demanded by the German Government, 
which took the form of a grant, among other advantages, 
of a concession for a line 240 miles in length from 
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Railways of North China, is one of the most important 
lines now under construction. The Germans having the 
right of construction in the province of Shantung, are 
constructing this connection as far as it passes through 
the province, being about two-thirds of its total length of 
680 miles. The southern section down from the Shantung 
border to Pukao, opposite to Nanking, on the Yangtze 
River, is in British hands. Here a very costly bridge, 
the construction of which is not contemplated at present, 
may at some future time actually join the systems, but till 
then a suitable opportunity for a train ferry will occur. 
Other lines under construction are the Macav-Canton, 
130 miles, by the Portuguese; the Kaifengfu-Honan-fu, 
140 miles, by the Belgians; and the Wuhu-Hanchow, 150 
miles, and the Peking-Kalgan, 125 miles, by the Chinese. 
With regard to the projected lines in China, the Board 
of Posts and Communications have recently made an 
important proposal which will have the effect, if fol- 
lowed up, of systematising future efforts in this direction. 
In this they have, of course, recognised the lines which 
are already in operation, under construction, and sanc- 
tioned. There are to be, under this arrangement, four 
trunk lines, and, for the purposes of centralisation, 
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Tsinan-fu, the capital of the province of Shantung, to 
Tsintau, with a branch 34 miles long to the mines at 
Poshan. This line pays well. 

The Shanghai-Nanking Railway was completed in 
March, 1908, by the British and Chinese Corporation. It 
is 200 miles long and has been costly, largely owing to 
the necessity of keeping the formation at a much 
higher level than would otherwise be necessary, so as to 
give headway to a network of canals which are inter- | 
sected. The old Woosung line, which had been restored 
by the Chinese themselves, has been incorporated in the 
system. This is considered to be only the initial division 
of a Yangtze valley line following the most important 
river in China, which traverses the whole country from 
Burma to Shanghai. This corporation holds also con- 
cessions for the construction of a line from Shanghai 
southward to Hanchow and Ningpo. This line was to be 
completed within three years from the date of the agree- | 
ment, which has only recently been signed. An opposi- | 
tion line to this, 150 miles long, from Wuhu, on the | 
Yangtze River, to Kashing is being constructed by Chinese | 
capital. 

e Tientsin-Pukao Railway, which will connect the | 





Shanghai-Nanking-Ningpo system with the Imperial 
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| Hankow and Hsian-fu are proposed alternatively as the 
| centres of control. The main southern trunk is that from 
| Peking to Canton through: Hankow, 1503 miles, of which 
| about one-half is open andsome of the rest are under active 
| construction. There are several proposed branches to 
| this trunk, some of which have been referred to already 
|asin hand. Others are from Shihkiachwang to Ping- 
| yaohsien and from Singsiang westward to Tsingwachen, 
48 miles. Ultimately these two branches will join, as the 
main western trunk line, at Hsian-fu, and in the far future 
with a possible north and south line from Lake Baikal 
in Siberia down to the Gulf of Tonking. Another im- 
portant branch westward is proposed, namely, the 


| Szechuen Railway, 600 miles, for which a Chinese com- 


pany has been formed. Eastward the principal branches, 
which have not been already referred to, are those from 
Changsha through Nanchang to Hanchow, and the coast 
line from Canton to Foochow, with a branch to Amoy. 
The main northern trunk line will be a continuation of 
the Peking Kalgan line, which has already been mentioned, 
and will be finished shortly, to Lake Baikal. This will 
shorten greatly the Trans-Siberian route from Europe to 
China. The branches proposed for this line, of about 1000 
miles, through the Gobi Desert of Mongolia, are not likely 
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“ be important, and, in any case, have taken no definite 
ape. 

The Eastern trunk comprises the main connection 
with Southern Manchuria, already referred to as 
forming the Imperial Railways of China, and the western 
trunk has been mentioned as a combination of the 
western branches of the main southern trunk, and 
serving the provinces of Shansi, a rich -mineral] district, 
and Shensi. 

Summarising, we have the following statement of the 
railway situation in China and Manchuria, including the 
nations by which the capital for the several undertakings 





has been provided, this generally corresponding with the 


SUMMARY XXVII.—Dejlections and Permanent Sets at the Centre Point 0 in inches with Hydraulic Pressure 


TESTS ON MILD STEEL DISHED ENDS. 
No. III.* 


Tue plates A, B, C, and D had their convex side, but the 
plates E,as well as F and G, had their convex sides 
placed inside the cylinder. The deflections were deter- 
mined up to 2941b. per square inch, but at 323.4]b. the 
leakage became so great that it was necessary to unship 
the measuring apparatus. The determination of the de- 
flections in this case became very uncertain as.the measur- 
ing rods were very long, as the original measuring frame 
was retained throughout. The inaccuracies were in- | 








Permanent Sets in Second Column. 








88-2 lb. 








Point. 29-4 Ib. 58-8 Ib. 
in. in. i. in. in in. in. 
0 -0054 0 011 0 -0168 0 
0 -0054 0 oll 0 0168 0 
Mean 0054 0 oll a ‘F 0168 0 


SUMMARY XXVIII.—Dejlections and Permanent Sets at 





117-6 lb. 147 Ib. 176-4 1b. Dy 

= in. oo _ “5 } in. ae in. in. in. 
023 0 0294 | -0002 | -0354 | -0004 0428 
-023 0 0294 | -0002 | -0354 | -0004 | -0428 
023 0 | -0294 | -o002 | 0354 | .0004 -0428 


Permanent Sets in Second Column. 

































































the Points 7, 9, 31, and 43 at a Radius of 2°96in. from the Centre. 


——=—— 


Permanent sets appeared when 176.4 lb. was exceeded, 


| but was only slight up to 285.2 Ib. per square inch. Scale 


was only slightly displaced at 176.4]b. At 235.2 Ib. it 
became more apparent. At 264.6 lb. the dislodgment 
was observable in the centre, and at 294 lb. per square 
inch it had reached point 10—Fig. 62 shows the plate in 
its original shape, also its change of form at a pressure 
of 294 lb. exaggerated twenty times. At 4268 lb. great 
deformation took place, and, in spite of continued pump. 
ing, the pressure dropped to 235.2lb. Fig. 68 shows this 
change of shape clearly. After a good deal more }) imp. 
ing, a pressure of 632.1 1b. was reached, when the plate 
assumed the form shown in Fig. 64, but the leakage then 


up to 294lb. Derlections in the First Column, 


)5-8 Ib. 235-2 Ib. 264-6 Ib. 








2094 Ib. 
in. in. in. in. in. in, in, 
-0018 -0512 -0042 -0626 -0088 -0766 016 
“0018 -(512 -0042 -0626 -0088 , -077 O16 
-OO18 -0512 -0042 -0626 -0088 -0768 O16. 





Deflections in the First Column, 





a | 
Point 29-4 1b. 58-8 Ib. 88-2 Ib. 117-6 Ib. 147 Ib. 176-4 Ib. 205-8 Ib. 235-2 Ib. | 264-6 Ib. 204 Ib 
; eo 1a in. in. in. in. in. in. in. in. in. | in. in. in. in | ft | tf | &. “in. in 
7 -0044 - -0006 -0096 -0006 -0148 = — -0006 -0204 | - -0002 -026 -0002 -0312 -0006 | -0382 -002 +0452 -004 -0552 | -0082 - 0664 O42 
19 -0054 | -—-0004 ‘O11 — -0006 -0178 | — -0002 -0244 -0002 --0312 -0006 -037 O01 | -0452 -0028 -0542 | -0056 0668 -0108 -O818 0196 
$1 -0052 | - -0006 -0108 — -0006 -0172 -0006 | -0236 |- -0004 -0306 -0002 -0372 -0006 -0452 -0022 -0548 | -0056 068 | -O112 | - 0846 (202 
43 -0044 | — -0006 -0094 -O.1 -0146 - -0006 | -0202 -0004 -0258 -0002 -0314 -0002 -038 -0016 “0458 | -004 0558 -0082 | -0682 O148 
_— ao | — — —— | —| — — - | ee |S — |< _ | _ — 
Mean | -0048 -0005 | -0102 --0007 | -0161 --0005 | -0221 |- -0002 -0284 | -0002 -0342 | -0006 -0416 -0021 05 | -0048| 0614 | -0096 | -0752) -WI72 
| et en a | | | = { | 
SUMMARY XXIX.—Deflections and Permanent Sets at the Points 8, 20, 32 and 44, at a Radius of 5°9in. from the Centre. Deflections in the First Column, 
Permanent Sets in Second Column. 
Point. 29-4 Ib. 58-8 Ib. 88-2 Ib, 117-6 Ib. 147 Ib. 176-4 lb. 205-8 Ib. 235-2 Ib. 264-6 Ib. 204 Tb, 
oir! in. | in. | in. in. in. e in. ; in. in. a = in. in. in. ip. in. in. | ip. in. ip. in 
8 - 0006 a -0004 | -0082 — -0006 -0124 |- .0006 -0172 |—-0004 -022 -0002 -0268 0002 -0322 -0012 - 0382 +0028 - OAT -056 - 0564 1 
20 -0044 [—-001 | -0096 — -0012 -0148 |—-001 | -021 |--0006 0272 | — -0002 0-28 | -0004 -0398 -0022 -0484 | -005 - 0602 -0098 -O734 O78 
32 -0054 | 0 | -0104 -0004 06 |--0002 -0224 | -0286 -0002 -0342 . -_ - | — me _ 
44 -0044 | 0 -0088 -0002 -0142 0 -0182 | -0002 -0236 -0004 _ 0282 -0008 0396 -0018 -0414 -0038 -O496 -0072 0504 O116 
“Mean | -0015 |~-0003 -0092 —-0008  -0141 |--0001 | .0197 |-.0002 | -0253 | -00005  -0305 | -0004 | -0372 | -0017 | -043 | -0038| -0522 | -0075 063 © -0131 








nationality of the management and of the higher members 
of the staff :— 


Railirays in Operation. 


Miles, 
British : RS he ee 291 
American .. ek Be ier hag’ Mesec 30 
British and Chinese 592 
eee 760 
Russian : 1596 
Ns cs ew cna! sas) Sent pee 280 
NOD Scisssaescccr ctr Sepers ese! sanmrtees 48 
Chinese ‘ es 143 
Total ... 3740 

Railways under Construction. 
Miles. 
British 100 
French. 440 
Portuguese 130 
Belgian 140 
German 200 
Chinese 275 
Total 1285 


Railways of which Construction has been Sanctioned by the 
Government. 


Miles. 

British caer seca ee = 1205 
PE Pie ieee Rs Se, tes a 46 
Belgian... .. : 200 
British and German 600 
Japanese ... eee aa = 150 
Chinese and Japanese ... ... . se ae 75 
Chinese pect baa s 1698 
See eee 3974 


Of course, the length authorised according to the last 
figure does not include many of the ambitious schemes 
mentioned above as proposed by the Board of Posts and 
Communications, some of these being only indications of 
the general plan with which the authorised lines are 
meant to be in harmony. 

Except in Great Britain, railway construction in 
countries all over the world has been more or less pro- 
vided for by money from outside their borders, but there 
has been no instance, we believe, of monetary assistance | 
from such a variety of outside nations as in the case of 
the works of which we have given an outline in this 
article. It is significant to note that British influence 
has a very large share in the railway construction of the 
future, and this, indeed, may be more than is shown in 
the figures given above. We understand that in the case 
of the proposed Szechuan 600-mile line included in the 
1698 miles allotted to the Chinese, it is arranged that if 
the capital cannot be raised in the country an Anglo- 
French syndicate will be allowed to take it up. 

It is therefore much to be hoped that the recent dis- 
missal of Yuan-Shi-Kai from the Grand Council and 
from the Foreign Board of the Empire will make no 
change in the forward railway policy of China. This 
statesman personifies all that is modern and progressive 
in that conservative land. The general opinion seems, 
however, to be that the existence of such a considerable 
mileage of railway will in itself prevent any serious 
stoppage in its extension, the people having now realired 
its benefits, and even in such a despotic country as China 
the vor populi cannot fail to be attended to in this 
important matter. 





creased as all the measuring rods, with the exception of 
the one in the centre, came down on sloping surfaces, 
which, of course, were subject to the natural roughness of 
the plates. When the irregularities were very apparent, 
the results are omitted. We observe from Fig. 42, and 
Summary xxvii, the permanent set at 176.4 lb. amounts 
to .0004in., and this only increased above 176.4 lb. Per- 
manent sets commenced earlier when the test end plates 
were dished outwards. 

Slight crackling of the scale was heard at 294 lb. per 
square inch, but it could not be accurately determined 
where it took place, though it could be seen at 323.4 Ib. 


Fig. 65. 
Section. G. 








DETAILS OF MILD STEEL DISHED ENDS 


After caulking, the tests were increased up to 367.5 lb., 
and after the test end plate had been subjected to 
this pressure for some time it began to defiect outwards, 
on which the pressure dropped at once to 205.8 lb. per 
square inch, and this pressure was maintained for some 
time by means of further pumping. The final form the 
plate assumed is shown by Figs. 51-52. The pressure 
was finally raised 455.7 lb., when the plate took the form | 
shown in Figs. 53-54. 

The results of tests up to 411.6 lb. per square inch are | 
shown in Summaries xxxii.-xxxvi., and in Figs. 57-61. 





* No. IL appeared February 26th. 


became too great, and the test had to be discontinued. 

The results of deflections up to 735 lb. per square 
inch are given in Summaries xxxvii.-xl. Several of 
the measurements are unreliable, owing to the 
slanting sition in which they had to be made. 
The results are graphically shown by Figs. 67-70. 
The permanent sets were quite negligible up to 
294 lb. per square inch. Crackling of the scale was 
first heard at 235.2 1b., and it commenced to peel off 
at 352.8 lb. At 660 Ib. per square inch the whole of the 
scale had disappeared from the knuckle. Fig. 71 shows 
the plate originally and the change of shape multiplied 
twenty times at 529.2 lb. per square inch. The plate 
began to deform at 800 lb. per square inch, and the 
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pressure dropped to 500 lb. per square inch. Fig. 72 
shows the change of shape. By continued pumping the 
pressure was raised to 750 lb. per square inch, the shape 
being shown by Fig, 73. 








A NEW machine is now in use in Paris for cleansing 
and watering street surfaces. The water tank has a capacity of 
587.4 gallons, and the vehicle is fitted with a Dion-Bouton 
two-cylinder motor engine, rated at 15 to 17 horse-power. The 
steel chassis is 14.5f¢. in length. The speed of the main shaft of 
1400 revolutions per minute is reduced to 65 revolutions per 
minute for the brush. There is a device for diminishing the 
volume of water emitted, so that the motorman can regulate the 
quantity of water distributed. It is stated that the machine 
will sweep 120,000 square yards of road surface daily, as 
against the 72,000 square yards possible with a horsed vehicle, and 
it will distribute about double the volume of water which can be 
dealt with by the ordinary water-cart, or, say, 12,760 gallons as 
compared with 6072 gallons, 
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THE CORROSIVE ACTION OF MAGNESIAN AND 
OTHER WATERS ON STEAM BOILERS. 
By Dr. J. GROSSMANN, F.I.C. 


For many years, and up to within recent times, it has 
been generally assumed that all magnesian waters act 
corrosively on boiler plates at such pressures as are used 
in the generation of steam for industrial purposes, and as 
far as my own experience goes that opinion is still held 
in this country, owing to the fact that important investi- 
gations published by H. Ost in 1902—Chemiker Zeitung, 
No. 17, 1902 —have either been overlooked or have not 
received the attention they deserve. The experiments 
made by Ost had for their aim to ascertain the reactions 
which took place when distilled water, magnesium 
chloride solution, or solutions of other salts, were heated 
in a steel boiler at a pressure of 150 lb. to the square inch. 
His apparatus consisted of a cylinder made of Siemens- 
Martin steel; it was closed at one end and flanged at the 
other, and a cover was fixed to the flanged end by means 
of screws. The whole was, in fact, an experimental 
boiler, supplied with safety valve, gauge, and a tube by 
which the steam and such gases as might be evolved was 
carried off. By passing the gaseous products through 
suitable apparatus their nature and quantity could be 
determined, and the reactions which took place in the 
boiler could thus be ascertained. For each experiment 
two litres of a natural water, or of a solution of a salt, 
were heated for two hours at a pressure of 150 1b. to the 
square inch, the steam and gases being allowed to 
escape; at the end of that time the contents were found 
to be reduced to one half of the original bulk. Only such 
air as was dissolved in the water or liquid could pass into 
the boiler, and whatever reactions took place could not 
have been influenced by free oxygen. Briefly stated, the 
results were as follows :— 

Every water, including distilled water, evolved hydrogen 
in the experimental steam boiler wherever a metallic 
surface was exposed to the water or steam; the iron 
became oxidised to Fe, O,. Neither water, nor solutions 
of potassium chloride, potassium sulphate, sodium sul- 
phate, sodium chloride, or calcium chloride, dissolved any 
of the iron; but some iron went into solution when 
magnesium sulphate, and more when magnesium chloride 
was used. In each case considerable quantities of Fe; O, 
were formed, and hydrogen was evolved; most of the 
latter was given off by potassium chloride, potassium sul- 
phate, and sodium sulphate; and more by magnesium 
sulphate than by magnesium chloride; no free hydro- 
chloyic acid was present in the steam. From these results 
Ost draws the conclusions that magnesia salts do not 
directly dissolve the iron, but that, in a secondary 
reaction, the oxide which has been formed dissolves in 
the magnesia salts and separates magnesium oxide :— 


oe 
FeO + MgCl, me MgO + FeCl, 


The determination of the action which different waters 
have on iron, steel, or other metals is one of great im- 
portance ; and whilst admirably suited to the elucidation 
of theoretical problems connected with this subject, Ost’s 
apparatus and method present difficulties which render 
them unsuitable for practical purposes. The apparatus is 
difficult to clean, which renders work with it tedious and 
laborious, and the water under examination alters its 
concentration in the course of each experiment, being 
reduced to one half of its original bulk. It is doubtful 
whether, in the course of time, the steel of which the 
boiler is made will show the same resistance to the action 
of waters as it will do when new; as probably the parts 
of metal having least resistance will be attacked first, and 
leave a surface of greater resistance to chemical action. 
The results obtained are only in reference to the par- 
ticular steel of which the boiler is constructed ; it is, 
however, desirable that one should be able to try the 
corrosive action of waters not only on a particular iron 
or steel, but also on other metals; and one should be 
able to elucidate the reverse problem by determining the 
greater or lesser resistance of different qualities of iron, 
steel, metals, or alloys, when subjected to the action of a 
particular water or solution under pressure. For these 
purposes I have found the following method and apparatus 
convenient :— 

I heat in an autoclave a measured and weighed quan- 
tity of iron or steel wire with the water or solution which 
it is required to investigate for two hours, at such pres- 
sure as I may determine upon. The experiments which 
I have made so far have all been made at a pressure of 
100 lb. to the square inch, this being an average boiler 
pressure. The wire I used is mild steel wire of 22 stan- 
dard gauge, of which about 3ft. were taken for each test, 
weighing about 2} grammes, and representing a surface of 
3.17 square inches; by using 100 cc. of water or solu- 
tion the conditions are such as would correspond to a 
surface of 1 square foot per gallon of liquid. In 
order to prevent galvanic action, which might occur if 
the steel wire were to come into direct contact with the 
copper of which the autoclave is made, it is necessary to 
use an insertion. I found that on heating distilled water 
to 100 lb. pressure in an insertion tube made of ordinary 
glass, the latter changed in appearance; the surface 
became matt, and slight cracks, which, however, did not 
penetrate beyond the surface, appeared ; the liquid was 
distinctly alkaline. It is possible that Jena glass may 
withstand the action of water at high p-essures, but so 
far I have not had an opportunity of trying it for this 
purpose. I have, however, found that Berlin porcelain is 
not attacked by water at high pressures, and I there- 
fore use a porcelain insertion in connection with my 
tests. The experiments were conducted in such a 
manner that practically no steam was allowed to escape, 
so that the bulk of the liquid at the end of each opc<ra- 
tion was within 5 per cent. of the original bulk. After 
two hours heating the gas was turned off, and the appa- 
ratus allowed to cool down to 50 deg. Cent.; it was then 
opened, the insertion taken out, and the solution poured 


off from the wire; any loose oxide of iron was washed 
out of the insertion by means of the liquid, and any 
loose oxide of iron adhering to the wire brushed off 
into the solution. The iron wire was then carefully 
wiped clean, dried, and weighed. The difference 
between this weight and the original weight of the wire 
represents the total amount attacked by a water or a 
solution. 

Ost made a distinction between the iron which had 
gone into solution and the iron which was obtained in 
an insoluble form, and this may also be done in con- 
nection with my method, if it is considered desirable 
to separate the two. The insoluble may be filtered off, 
the filter burnt, the total amount of insoluble matter 
digested with sulphuric acid and a little nitric acid, and 
the iron determined colorimetrically by means of sulpho- 
cyanide solution. In the same way the iron which has 
gone into solution may be oxidised by means of nitric 
acid and also determined colorimetrically. With a little 





practice this method of determining small quantities of 
iron gives fair results ; the reverse of the method has been , 
previously proposed for the determination of sulpho- 
cyanides, and is described in the Chief Alkali Inspector's | 
Forty-third Annual Report. | 
The separate determination of the iron which has been 


will thus be seen that the bad reputation which magnesian 
waters have obtained is wholly undeserved in cases where 
they also contain carbonate of calcium in solution, ag 
mostly happens. They are frequently excessively hard 
waters, producing a large amount of scale, which may 
possibly contain magnesium oxychloride, and by careless 
management and consequent overheating might thus act 
more injuriously on boiler plates; but to my knowledge 
the presence of oxychloride has not been proved so far, 
It is clear from these experiments thata magnesian watey 
may, after softening, be of a more corrosive nature than 
it was in its naturalstate. Suchacontingency may occur 
if the softening operation had not been carried out pro. 
perly, so that the carbonate of lime had been removed 
and the magnesium salts been left in. Itis still, in many 
quarters, not sufliciently recognised that the softening of 
waters is a scientific operation, and that especially in the 
case of magnesian waters it may do more harm than 
good if performed inefficiently. 

On extending my experiments to sea water I found that 
the latter was not reduced in corrosive action in the pre. 
sence of calcium carbonate. But I found that by adding 
calcium hydrate its corrosive action on steel at ordinary 
or reduced pressure could be completely stopped. [t 
should therefore be possible to distil sea water in apparatus 


dissolved and of that which is present as an insoluble | made of steel and constructed with a view to preventing 
compound is in some cases of interest. For practical | incrustation, such as, ¢.g., the one described in my English 
purposes it will in most cases suffice to know in a genera! | patent 23,696 of 1908. In this apparatus a mixture of sea 
way to what extent a boiler may corrode on being fed | water and lime could be subjected to distillation in ordinary 
with certain waters, and in such cases it is sufficient to! or multiple effect, and as waste heat could be used for 
determine the difference in the weight of the iron wire | heating the first boiler of the system, the operation could 





before and after treatment in the autoclave. A small 
amount of oxide will even after cleaning adhere to the 
wire, and cause the results to be somewhat on the low 


| be carried on without expense for fuel, and without fear 


| of corrosion. 
| 


} 








side, but the discrepancy is so small that it need not be | 


taken into consideration. 


It is evident that this method enables us not only to | 
study the relative corrosive action of different waters, but | 
also the degree of corrosiveness of the same water at such | 
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THE AUTOCLAVE 


different concentrations as will occur in a boiler. Thus, 
e.g., one test may be made with the water in its original 
state, one with the water evaporated to one-tenth 
of its bulk, one to ,}, of its bulk, &c., before being tested 
in the autoclave. It is thus possible to ascertain the 
most advantageous conditions under which a water may 
be used ina boiler with regard to feeding, occasional 
blowing off, and running off. Distilled water, or prefer- 
ably a water of known good quality, may be used as a 
standard of comparison; in most cases a standard will 
be unnecessary, as the problem generally consists in 
determining which one out of a number of available 
water sources is the most suitable for boiler use. 

It is hardly necessary to mention that this method 
will also enable us to ascertain which qualities of iron 
and steel, and which metals and alloys, are most suitable 
to be used where they are exposed to the action of 
waters or solutions under high pressure. Although for 
purposes of comparison my experiments were conducted 
at 100 1b. pressure to the square inch, this representing 
an average pressure as applied to steam boilers, there 
is nto difficulty in performing the tests at 200 lb. or 
300 Ib. pressure or more. 

In 1901 Rohrig and Treumann—Zeitschrift f. offentl. 
Chemie—proved that, at high pressures, solutions con- 
taining one per cent. of magnesium chloride or sulphate 
decompose with the equivalent quantity of calcium 
carbonate to calcium chloride or sulphate, magnesium 
oxide, and carbonic acid, and at 200 lb. the reaction 
took place quantitatively. Ost found in 1902 that 
although at 1501b. pressure the reaction is not quite 
quantitative, the magnesium hydrate produced prevented 
the reverse reaction— 


Mg Cl, + Fe (OH). = 


in the direction from right to left taking place, and thus 
no iron went into solution. At 75 1b. pressure 1 part of 
calcium chloride to 2} parts of magnesium chloride would 
prevent the corrosive action of magnesium chloride. My 
own experiments fully confirm these observations, and it 


Fe Cl. + Mg (OH)2 


INDIA AS AN IRON PRODUCER. 
No. I. 


Tur potentialities of India as an iron producer are 
great, and as yet only partly realised. At one time it 
was among the largest iron making countries in the 
world, its production on a considerable scale being con- 
temporaneous with some of the oldest Hindoo temples. 

Ancient workings.—Evidence of ancient workings are 
|met with in many parts of India, as suitable materials 
|are very generally distributed. Where they were 
|numerous the country was devastated of anything that 

would produce charcoal in their vicinity, which accounts 
|for the very bare appearance in some places. In the 
| Barrakar district of Bengal, where the industry appears 
to have had a very early existence, the country, until 
| within the last generation, was comparatively without 


| 


| jungle near the old workings, the sites of which are 


| 
| 
| 
| 
| 
| 


indicated by the numerous heaps of slag that can be 
| traced for miles, and where all other evidence of work- 
| ings, or of population, have long since disappeared. So 
far as is known coal does not appear to have ever been 
| used, although it frequently existed close to the workings. 
| And it is a curious fact that when the site of the Bengal 
| Ironworks was chosen in 1872 at Barrakar, the existence 
|of an underlying seam of coal 9}ft. thick, of excellent 
| quality, was unknown. 
Ironstone of a kind is very extensively met with in 
| different parts of India, so that the natives have had no 
great difficulty in procuring this requisite. But most of it 
is rich in ingredients that render it of little account in the 
production of pig iron. There appear also to have been 
early attempts on the part of Europeans to utilise these 
deposits. In prospecting, native workings are frequently 
seen, but on two occasions at least indications of 
superior proceedings have been met with. The first, and 
probably the earliest, is in the Gya district, — iron- 
stone containing 60 per cent. of iron is abundantly found. 

|The early ironmasters had quarried it to the extent of 

| several thousand tons, and stacked it in regular and well 

| made heaps, which when seen were covered with jungle. 
But no remains of furnaces or records could be found. 
The inhabitants were ignorant of the origin of the work- 
ings, or why they were abandoned. 

The other was the remains of what appeared to be two 
|small furnaces of more recent date in the Jamtara 
| district, but in this case also no particulars of their origin 
|or reason of their abandonment could be ascertained. 
They were evidently intended to use the brown hematite 
| clay iron ore of the district. Both of these undertakings 
| must have contemplated the making of charcoal iron, as 

the existence of coal beyond Raneegange could not then 
| have been known. Ironworks were also erected in the 
| Madras Presidency towards the middle of last century, to 
| utilise some of the rich ores found there. The works 
|actually did make charcoal iron, but after a very pre- 
| carious existence were finally abandoned. 
| Bengal ironworks.—We come now to the parent of 
| the only ironworks at present in India, the Bengal Iron 
|and Steel Company. These commenced work in 1872 in 
| the middle of the district that had for centuries at a 
| remote period been so extensively worked by the natives. 
| Ironstone.—This district is crossed by a belt of iron- 
| stone shales of an estimated thickness of 1500ft., over- 
|lying the cval, and roughly from one to two miles in 
| breadth, and 25 to 30 miles in length. It consists of thin 
seams of clay iron ore, rarely over 3in. or 4in. in thickness, 
considerably contorted and broken, interspersed in beds 
of clay, carboniferous shales or sandstone. It is princi- 
pally worked in the clayey portion, near the surface, and is 
| dug out by the natives by picks and kodallies or native hoes. 
A considerable portion of this work resembles digging 
potatoes at home. Few of the mines exceed 8ft. in depth, 
but when a thick seam or two exist 6ft. or 7ft. from the 
surface, a considerable trench is cut, and the débris 
thrown back to expose the face from which the ore is 
picked and removed. But as long as a supply can be got 
a few feet from the surface, deeper workings are avoided. 
A considerable area of country is thus gone over. 
The supply is mainly in the hands of native contractors, 
who contract to deliver from prescribed areas by bullock 
carts, either to the works direct or to the nearest railway 
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station. And as the stone from some districts is much 
better than from others, a good deal of care is required 
to overcome the craftiness of the natives in substituting 
an ore that is got with less trouble than that contracted 
for. In the vicinity of the works most of the good ore 
that can be procured in the manner described has now 
been worked out, so that it has to be brought from a 
considerable distance. The clay iron ore so procured 
locally usually contains 46.5 per cent. of iron and 0.70 per 
cert. of phosphorus, and cost, delivered at the works, about 
Rs. 3 per ton. The ivon made from this ore is not well 
adapted to purposes in which violent shocks are encoun- 
tered; considerable trouble was thus experienced in 
adapting it to the manufacture of C.I. sleepers, and until 
a very rich magnetite was found containing only a trace 
of phosphorus, the higher tests prescribed could not be 
fulfilled; but by mixing this rich material with the local 
ore the difficulty was completely overcome. The only 
objection to this blending was the increased cost due to 
the extra distance the rich ore was brought. The 
deposits of these rich ores, however, proved to be com- 
paratively small, which involved constant and vigilant 
prospecting to keep pace with the demand. 
Limestone.—The supply of limestone has also involved 
much attention. There are extensive calcareous deposits 
at no great distance from the works ; but although they 
have been carefully examined a good source of supply 
has not been discovered. They all contain so much 
silica that their use is unsatisfactory. This involves 
bringing limestone from Sutna, 600 miles away on the 
E.1.R., where a good and regular stone containing only 
6per cent. insolubles can be loaded into the wagons direct. 
The freight is 8} rupees per ton, but as it is so easily 
worked it cost only R. 1/2 per ton f.o.b. A finer lime- 
stone containing about.2} per cent. of insolubles comes 
from Sylhet, but the cost is R. 10/2 per ton delivered at 
the works, so it has not been extensively used. A good 
source of supply has therefore yet to be discovered. 
Cval.—As already mentioned, when the site of the 
works was fixed upon, the existence of the coal a few feet 
from them was unknown, and the discovery was a most 
welcome find. Collieries were immediately started, and 
a good supply of coal obtained for many years. The 
seam is 94ft. thick, and gives the following analysis :— 


Fixed carbon ... e ‘ 3) She 
Volatile matters... 29.4 
ile alias: ie a» 12h 
Sulphur Rea ess ie ee 0.6 

100.0 


This coal, which is called the Begonian Seam, supplied 
all the coal required at the works, as well as a consider- 
able portion of the coke, until within the last two or 
three years, when it began to give out, and necessitated 
the purchase of other extensive collieries in Jherria, 
which are now producing good coal. In addition to this 
asmall property to the north of the works, which con- 
tains an underlying seam, has also been secured, so that 
a good supply of coal is now ensured for many years. 

Coke.—This all-important requisite has been procur- 
able in sufficient quantity for the last ten or eleven 
years in the open market, manufactured from the natural 
production of slack in the various outside collieries in 
the district, and at Jherria at about R. 5/4 per ton, as this 
material was practically unsaleable unless made into coke. 
But before this Ks. 10 and upwards was paid. The dearth 
of wagons, however, made the supply still precarious, 
which led to a protracted fight with the railway com- 
pany, and rendered the keeping of large stocks neces- 
sary. The coke thus procured from outside sources 
never contained less then 14 per cent. of ash, more 
usually 18 per cent., and even up to 22} per cent. All 
this coke was made in the ordinary native ovens Sft. 
wide, 7ft. deep, and 40ft. long, well rammed with sieved 
slack, after having been put through steam-driven dis- 
integrating machines, and yielded barely three charges 
per month. At the home colliery there were about 
60 of these ovens, besides 24 arched fire-brick ovens 
Sit. by 6ft. by 14ft. long, with central and underneath 
flues. The former used about 2} tons and the latter 
2 tons of coal per ton of coke. 

Coke thus procured from the naturally produced slack 
could only be regarded as a by-product of the collieries, 
as directly it became necessary to crush good steam coal 
to make coke the cost was greatly increased, which, of 
course, will be the case when the demand is so increased 
as to make this imperative. As to the physical quality 
of this coke, it has not the metallic lustre common in 
this country, and at first there was difficulty in getting it 
hard enough to stand a heavy burden; eventually, how- 
ever, this was completely overcome, but from the large 
amount of ash it cannot be considered a very first class 
coke for blast furnace purposes. 

Some difficulties.—So much for the materials available. 
An allusion to some of the other difficulties experienced in 
establishing ironworks in India may be found of interest. 

Labour.—The chief of these, as might have beer 
expected, is the labour question, both as pertaining to 
natives and Europeans. Usually there is an abundant 
supply of unskilled labour, very suitable for earthwork 
and transport; and for such work as brickmaking, stone 
quarrying, &c., there is not much difficulty. But of any- 
thing in the nature of skilled labour there is practically 
none to be had outside such centres as Calcutta, Bombay, 
Cawnpore, &ec., and even then it is sometimes very difii- 
cult to get, so that to introduce it into the country almost 
prohibitory wages have to be paid. An industry so 
Situated is therefore greatly dependent on being able to 
rear the skilled labour it requires, which is, of course, 
tedious and troublesome, even when all are sympathetic. 
The European skilled labour necessary is also often a 
Sreat source of trouble, and is exceedingly expensive. It 
approaches and blends into sub-management to a grea‘er 
extent than at home, as natives are available for much 
under-direction, ,and they. are not slow to learn, when 
reasonably instructed by example and precept. Growth 
in ciliciency, and economic production, are very greatly 





dependent on the attention that is given to this. Of 
course, the superior European management is everything, 
and is the most difficult to supply. 

The Bengal lronworks.—The capital having been sub- 
scribed locally, the Bengal Ironworks were commenced 
in 1872, on the site already referred to, and consisted of 
two small open-topped furnaces about 55ft. high, supplied 
with blast from a vertical high-pressure engine by Gallo- 
way, with two 30in. cylinders working directly, two 64in. 
air cylinders with a 4ft. 6in. stroke, steam being supplied 
by eight egg-ended boilers, 4ft. diameter, at a pressure of 
50 lb. per square inch. The blast was heated by C.I. 
horse-shoe pipes, in coal-fired furnaces. It was soon 
found that the large water tank that had been excavated 
to collect water during the rains was altogether inadequate 
to the requirements of the works, and that the most 
desirable way of ensuring an adequate supply was to erect 
a pumping station on the Barrakar River, and pump 
water up to the works, a distance of about 2} miles. The 
first pig iron was run about the middle of 1876, when the 
managers found their provision of skilled labour in- 
sufficient, and an additional twelve Europeans were 
obtained from home ; but coming to a condition of things 
so absolutely different from what they had been accus- 
tomed to, they went so far wrong that only two of them 
remained at the end of twelve months, the rest being 
mostly dead or in prison. However, fair pig iron was 
made, an achievement that many at that time did not 
think possible. This the owners soon found accumulated 
on their hands, as there was hardly any market for it, 
and it was difficult to induce the few small foundries that 
existed in the country to use it. The Government had 
promised considerable help, but castings were wanted, not 
pig. It was then apparent that the growth of foundries 
throughout the country would be a matter of time, and 
that to utilise the production of the blast furnaces as 
much as possible, foundries should be established at the 
works. These foundries met with a measure of success, 
but in two or three years, and after they had accumulated 
a large stock of iron, the blast furnaces were stopped. 
The management was taken over by Messrs. Marillier 
and Edwards, a large engineering and contracting firm of 
Calcutta, who continued to work the foundries for some 
time, but eventually they had to stop also. The Govern- 
ment then took the concern over, along with the stock of 
pig iron, at a valuation, and worked some of the foundries, 
by and on behalf of the Public Works Department, and 
this they continued to do in a small way for several years. 

Bengal Iron and Steel Company.—In 1892 several of 
the promoters of these works, who were then at home, 
and whose belief in the undertaking had not been damped 
by the failure above recounted, approached the Secretary 
of State, and finally arranged to take the works over 
again. The Bengal Iron and Steel Company was then 
formed as a London company. The property was taken 
over, and measures were at once commenced to remodel 
the works, and supply new and up-to-date appliances. 
The old blast furnaces and horse-shoe pipe stoves were 
removed, and two 15}{t. by 67ft. furnaces with closed tops 
were substituted. The blast was heated by four Cowper 
stoves, the larger being 21ft. outside diameter by 73ft. 
6in. high. The old engine was allowed to remain asa 
stand by, anda new engine-house with a large iron water 
supply tank on top was built for the accommodation of 
two sets of Barclay’s vertical blast engines, each having 
two high-pressure cylinders 26in. diameter and 8ft. stroke, 
the air cylinders being placed between them. The egg- 
ended boilers were removed, and Galloway boilers 7ft. 6in. 
diameter and 80ft. long for 80 lb. working pressure were 
substituted. 

Considerable additions were also made to the foundries. 
An additional pipe foundry was built and fitted with two 
radial hydraulic cranes, and circular pits for 9ft. boxes. 
The moulds were dried by gas supplied by two gas pro- 
ducers 10ft. outside diameter. The core stoves were also 
heated by gas from these producers. A 14in. hydraulic 
accumulator, with a pair of Glenfield double-acting 
hydraulic steam pumps, was installed, and an alternative 
pair of Worthington steam pumps of similar power was 
put down. Two rapid cupolas with receivers 4ft. diameter 
gave metal‘ to this foundry, while a Roots blower, the 
steam cylinder of which is 16in. diameter, supplied air to 
the cupolas. All the material was raised to the charging 
platform by a hydraulic lift. 

Pipe turning shop—aA new pipe turning shop was also 
erected, fitted with all the necessary machinery for small 
turned and bored pipes, and also with machinery suitable 
for pipes 48in. diameter. 

Shops and foundrics.—The general foundry, which is 
1EOft. by 60ft., with two 3ft. 6in. cupolas, remained as it 
was, but the sleeper foundry, 200ft. by 60ft., with a pair 
of similar cupolas, was supplied with two of Alley and 
McLellan’s heavy hydraulic moulding machines for 20in. 
pot sleepers, with all the necessary railways and trolleys 
for bringing and removing the moulds, &c. Also two 
sets of small hydraulic moulding machines with revolving 
circular deposit tables complete. 

The old pipe foundry for small piper, about 160ft. by 
30ft., arranged with straight transverse pipe pits, and a 
couple of 2-ton travelling cranes with pipe boxes, drying 
stoves, and dipping plant, was left untouched. 

The general machine shop, in all about 150ft. by 30ft., 
fitted with a considerable assortment of lathes, planing 
machines, standard and radial drills, &c. &c., worked by 
a 15 horse-power horizontal engine, was supplied with 
steam from two of the egg-ended boilers removed from 
the blast furnace plant, but otherwise it was unaltered. 

A small smithy of six fires, with pattern shop and 
circular saw bench, also remained unaltered. 








THE ROYAL COMMISSION ON SEWAGE 
DISPOSAL. 
Wituin the last few days the Sixth Report of the Com- 
missioners appointed to inquire and report what methods 
of treating and disposing of sewage, including any liquid 





from any factory or manufacturing process, may properly 
be adopted, has been published. It deals exclusively 
with the disposal of refuse from distilleries. 

The manufacture of whisky comprises the following 
processes :—(1) The production of malt from barley ; 
(2) drying and grinding the malt; (3) mashing the malt; 
(4) fermenting the wort with yeast; (5) distilling the 
“wash” ; and (6) distilling the “low wines.” 

To malt the barley, grain is first steeped in water. This 
is either done with successive lots of water, or with a 
constant stream of water. In either case a polluting 
liquid, differing only in strength, is the result. The drying 
and grinding does not produce any polluting liquid. 
“ Mashing” consists of extracting the saccharine and 
other soluble matter from the ground malt by means of 
hot water. The “mash tun” and “tun room” must be 
kept scrupulously clean, and for this purpose large 
quantities of water are required. The resultant liquids 
must always be regarded as polluting. In addition there 
are the drainings from the “wet draff”—that is the 
grains left after the extraction of the malt. These 
too are organic and polluting. In the fermenting of the 
wort a large quantity of wash water is produced, owing 
to the fact that the “backs,” or vessels in which the 
fermentation takes place, must also be kept scrupulously 
clean. There may be from 20,000 to 40,0C0 gallons of 
wash water per week, according to the size ef the dis- 
tillery. This wash water is also polluting. 

It is, however, from the distilling of the “ wash” that the 
chief polluting waste liquor is derived. When the “wash” 
has fermented to the correct degree—that is, when the 
sugar has been converted into alcohoi—the whole con- 
tents of the “ wash-back,” or fermenting vessel, is run 
into the wash charger and then into the still. The 
alcohol and other volatile matters are distilled off and 
condensed for subsequent distillation. There remains in 
the still the “burnt-ale,” or “pot-ale,” as it is called. 
This residue is a heavy brown turbid liquid, smelling 
something like beer. Pot-ale in its fresh state is not 
unpleasant, but it rapidly putrefies. It contains some of 
the mineral salts of the barley, together with much ex- 
tractive matter and burst yeast cells. The amount of 
pot-ale produced is very considerable, being from 12 to 14 
gallons per bushel of barley malted. 

The distillation of the “ low wines,” i.c., of the alcohclic 
distillate from the first still, may be regarded as a refining 
process. The residue in the second still, which is called 
spent lees, is nothing like so polluting as the pot-ale, nor 
is there so much of it. 

The wash waters from a distillery include all the water 
used in washing out the building and the various tanks, 
&e. The steep tanks, fermenting vessels, stiils, floors, 
and, in fact, all the apparatus at a distillery must be kept 
perfectly clean, and the volume of water employed for 
this purpose is unusually large. These waters are all dis- 
tinctly polluting liquids. A distillery which uses 1000 
bushels of barley per week—that is to say, a distillery of 
medium size—would produce each week approximately :— 


Gallons. 
Steep water (quiescent steeping) .., ... ... 8, 
Pee, det See ts ota ete ee 
Spent lees betcha Ta Dee 0 ah achat teen a® nthe. Sn 
Wash waters 20,000 


Of these liquids pot ale may be regarded as being about 
forty times as strong as ordinary sewage, or even more 
than that, and steep water, from quiescent steeping as 
opposed to that produced when a continuous flow of 
water is employed, from three to ten times as strong. 
Spent lees is much weaker. Wash waters vary in 
strength, but as a whole they can be regarded as weak 
liquids in comparison with steep water and pot-ale. 

The Report discusses the various methods employed in 
rendering these liquors innocuous. Land treatment ; 
destruction by heat; evaporation followed by torre- 
faction ; purification by means of contact beds, and by 
percolating filters, &c., all come under review, and details 
are given of experiments made for the purpose of ascer- 
taining whether the effluent would have any injurious 
effect on salmon. Some observations on the attitude of 
the riparian proprietors and on the question of standards 
are also added. We do not propose, however, to refer to 
these in detail, but will pass to the conclusions at which 
the Commissioners have arrived. These are as follows :— 

It is possible to treat the waste liquids from distilleries 
either on land or on filters so as to produce a satisfactory 
efiluent. For treatment of these liquids percolating 
filters are more efficient than contact beds, and according 
to present knowledge it appears to be desirable first to 
dilute the waste liquids and then to treat them with lime 
before filtering them. It is practicable to destroy pot-ale 
byheat. For this purpose the waste heat of the works may 
be utilised, bui this alone is only sufficient to destroy about 
one-third of the pot ale produced. It is practicable to 
evaporate pot-ale and then to incinerate the syrup so as 
to produce a manure which at present sells fairly well at 
about £5 per ton. The revenue from the sale of such 
manure, however, falls far short of the expenditure 
required to produce it.. There is some risk of atmospheric 
nuisance with these destructor and evaporation processes, 
as at present carried on, and the distillate from the 
evaporation process is a liquid which would be liable to 
cause a nuisance if discharged into a small stream. 

The cost of the various methods of dealing with the 
waste liquids from distilleries would, continue the Com- 
missioners, depend largely on local circumstances. 
Where suitable land was available at an agricultural 
price, land treatment would be the most economical 
process to adopt, but great care would be required to 
secure that the land is not overdosed, and that the waste 
liquids are properly distributed over it. In the case of 
distilleries situated in towns which are sewered, the 
Commissioners think that as a general rule the liquid 
refuse should be allowed to enter the sewers. Such 
admission into sewers should, however, be subject to 
regulations and safeguards as recommended in the Third 
Report, dealing with the relation between local authorities 
and manufacturers with regard to the disposal of manu: 
facturing ettluents, 
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THE DORADA RAILWAY EXTENSION IN 
COLOMBIA. 


Ir was a feature in the Spanish conquest of South 
America to plant the capitals far from the sea coast, in 
an inaccessible situation up in the mountains, as the 
following table shows :— 
Capital 
distance 
from port 
by ordi- 
nary trade 
route. 
miles, 
. 2 
} + 700 


Height above 


Seaport. 
sea level. wae 


Country. Capital. 


feet. 
3000 


: La Guaira 
8600 


~ Barranquilla 
* | Cartagena 
9300 Guayaquil oe 
ae ‘ { Mollendo-Peru | 

Bolivia... --- 12,400 |...) asics Chili. j °° 

Chili Santiago... 1740 ... Valparaiso 

As will be seen, one of the most inaccessible is Santa 
Fé de Bogotd in Colombia. To reach it requires a 
journey up the Magdalena River of 600 miles, and then a 


Caracas ... 
Bogota 
... Quito 


. La Paz 


Venezuela ... 
Colombia 
Ecuador 








Fig. 1i—THE GUALI BRIDGE DURING CONSTRUCTION 


four days’ mule ride up the central Cordillera of the 
Andes and across an extensive plateau lying at an eleva- 
tion of nearly 9000ft. above sea level. 

Navigation on the Lower Magdalena ceases at La 
Dorada, 610 miles from the coast, where the river is 
interrupted by shallows and rapids. It is resumed 20 
miles further on at Honda, and continued by a regular 
steam service to Girardot 90 miles, and occasionally 
during high river to Purificacién, 120 miles above Honda. 

A railway belonging to an English company runs from 
La Dorada to Honda, carrying passengers and goods past 
the shallows and connecting the Upper and Lower 
Magdalena steamer services. From Honda a mule track 
leads to Bogota, serving passengers and such light goods 
not exceeding 200 lb. in weight as can be packed on mules, 











Fig. 2-THE TRANSPORT OF STONE 


while heavy gocds travel by cart road from Cambao on 
the upper river. To connect Cambao, the terminus of 
this cart road with Honda, an extension of the La Dorada 
Railway has been recently constructed. The length of 
the extension is 50 miles, and the gauge of the railway is 
8ft. The rails employed are steel flanged, and weigh 
50 1b. tothe yard. They are made to the British standard 
section. The formation width of the banks is 11ft. 6in., 
and of the cuttings 14ft. 9in.; 960 cubic metres of ballast 
were used per mile, and it was laid to a depth of 5in. 
beneath the sleepers. The sieepers themselves are of 
native hard wood. They are 6ft. long by 8in. wide by 
Alin. to 5in. thick, and 2290 of them were used per mile. 
The total length of curves is 11 miles, and the total 
length of tangent is 39 miles. The percentage of line 
laid on tangent to the whole is 78°3. The minimum radius 
of curves is 470ft., and the maximum gradient 2 per cent. 
There was an average of 11,000 cubic yards of earth- 


was 1275ft. This averaged 26ft. per mile. The bridges 
have a total span of 1087ft., and the culverts and pipe 
drains an opening of 238ft. There are in all eight stations 
and six station buildings, while there are also four sepa- 
rate goods sheds. The station buildings and goods 
sheds cover an area of 19,080 square feet, and the sidings 
for traffic have a length of 23,275 lineal feet. The 
sidings for workshops, kc., have a length of 5050 lineal 
feet. For the water supply five tanks, having a total 
capacity of 34,000 gallons, have been provided. 

For construction purposes the line was divided into 
three sections of 17 miles each. No. 1 was in communi- 
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Fig. 3—THE CONSTRUCTION GAUGE 
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cation with Honda and the existing railway by means of 
a tramway laid through the streets of the town and 
worked by mules, steam being forbidden. A big and 
deep gorge at mile 2 prevented through rail communica- 
tion until the works were far advanced. No. 2 section 
was completely cut off from No. 1 by a few miles of very 
rough country impassable to carts. Communication with 
No. 3 was maintained by means of the Upper Magdalena 
steamers running to Ambalema. The question of 
transport was a very serious item. The cost of carriage 
on goods from the coast to Bogoti costs £10 per ton, 
while by pack mule it averages 1s. 6d. per ton-mile, and 
by ox cart 2s. 6d. 





Ballast 
600 c.mts per Kilometre 


Cutting 
Fig. 4—TYPICAL CROSS SECTIONS 


As far as possible standard sized openings were adopted 
for bridges as follows :— - 
16ft. 5in. (6m)... 
32ft. 10in. (10 m.) .. 
49ft. 3in. (15 m.) 
65ft. Zin. (20 m.) 
82ft. (25 m.) 
98ft. 5in. (30m.)  ... 
131ft. 3in. (40m.) .. = 
There were only two bridges of a size deserving notice. 
At mile 2 across the river Guali, and at mile 26 across the 
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river Sabandija. The Guali River running in a deep 
gorge was crossed by a riveted deck Pratt truss bridge of 
three spans, the two end ones being 90ft. each, and the 
centre one 200ft. The foundation for this bridge was the 
only engineering work which gave real difficulty. An 
outcrop of compact sandstone in the side of the cliff near 
the site led the engineers to anticipate finding bed rock 
at no great depth on which to found the two piers. The 
river has a very rapid fall, amounting to 5ft. on the centre 
line of the bridge, and half a mile below runs into the 


seasons, 
stone, but in the bed of this river are to be found both 


The bed rock of the district is a rotten sand. 


limestone and granite boulders. 
The total amount of masonry necessary was 7700 cubic 


yards, and it consisted of coursed rubble set in line 


mortar, with dressed quoins for the more important 
structures. The transport of materials, especially stone, 
was a very heavy item, the material in some cases, 
notably for the Sabandija Bridge, being hauled in ox carts 
from a distance of five miles. 

While in some rough country on Section No.2, impas. 
sable to carts, the stone was transported with stretchers 
resting on the shouiders of four men. In arches and pipe 
drains, Portland cement concrete was used, as also in 
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Fig. 6—TYPICAL PIPE DRAIN 


shallow culverts, topped with a reinforced concrete floor; 
old rails being used for the steel reinforcement. 

The following table gives the weights of steel work 
used in the bridges and culverts :— 

Weight 
per span, 
Tons, 
0.693 
1,837 
5.742 

11.60 

25.90 

26.41 40 deg. skew 
36.20 60 deg. skew 

45.13 

64.978 
(200) 139.51 | 
(90) 9 39.50 | 


The only difficulties of an engineering nature were in 
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Fig. 7—TYPICAL BOX CULVERTS 


connection with the falsework, on which the steel super- 
structure of the Guali Bridge was erected. The bed of this 
river was composed of sand and enormous boulders. 
Square piles, 14in. by 14in., were first driven in rows of 
four across the river, and capped above the highest 
reported flood level. On the top of these it was intended 
to erect ordinary trestle bents, but an unusual and 
unexpected flood having carried away all the piles these 
were again driven, but in clusters strongly braced 
together. A still bigger flood having carried some of these 
away it was decided to build stout timber cribs giving 
double the span opening previously provided. This was 
done, and the cribs having been filled with stone, the 
superstructure was erected, and there was no further 


trouble. 
Sir Douglas Fox and Partners were the consulting 





Fig. 8—TYPICAL ARCHED CULVERT 


engineers, while S. Pearson and Son, Limited, of West- 
minster, were the contractors, being represented on the 
works by Mr. R. J. Money, M. Inst.C.E., as their agent 
and chief engineer. The line was opened by the President 
of Colombia on the 15th September, 1907, and forms a 
further link in the projected railway communication 
between the Lower Magdalena and the capital of the 
country, Santa Fé de Bogota. , Pas: 

We are enabled to give a number of interesting illus- 
trations of this line. Taking first of all the views on 
page 268, the first and second show the bridge over the 
Guali River, and the third that over the Sabandija River. 
The fourth view shows a typical piece of the line. The 
photograph from which the engraving is reproduced was 





Magdalena River. Risingin the Central Cordillera of the 





work per mile. The total run of openings for waterways 


Andes, it is subject to sudden freshets during the rainy 


taken in Lumbi at kilom. 25. Fig. 1 on this page shows 
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the Guali Bridge during construction. In this may be 
seen the falsework above mentioned and the traverser 
used for getting the girders into position. Fig. 2 repre- 
sents the transport of stone on stretchers carried by four 
are now to construction details. The construction 
rauge adopted is shown in Fig. 3. This is an enlarge- 
ment of the Indian metre gauge. Fig. 4 gives cross 
sections of banks and cuttings, while Fig. 5 is a cross 
section of the rail employed. As already stated, this 
weighed 501b. per yard, The fish-plates were 18in. long, 
and weighed 174 1b. per pair. The fish-bolts were jin. 
in diameter and 44in. long. They weighed with their 
nuts and washers 0.98 lb. per set. The dog spikes 
measured fin. by 5in., and weighed 0.65 1b. each. For 
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Fig. 9—TYPICAL SHALLOW CULVERTS 


each kilometre of single track the following weights were | 


used :— 
Tons. 
Ralls... ... 48 80 
Fish-plates ... 1.74 
Bolts, nuts, &e. 0.37 
Spikes... .. 1.80 


“52.71 


Total 


In Fig. 6 is given drawings of a typical pipe drain. | 


This design was got out because of the cost of transport. 
The pipes were manufactured of cement concrete in 
places where water, sand, and gravel were available. To 
reduce the weight for transport the pipes were moulded 
in halves. They were mostly 20in. long, though a 
proportion were made 10in. in length. They were laid with 
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Fig. 10—TYPICAL OPEN CULVERTS 


broken joints vertically. The foundation and head walls 
were of lime masonry, with the backing of lime concrete 
or lime masonry. 

Typical box culverts are shown in Fig. 7. The covering 
stone in each case was of cement concrete. Fig. 8 shows 
the typical arched culvert employed. The various dimen- 
sions for different openings are given in the following 
table :— 


5S = span. 1m. 2m. 3m. 

0.80 1.00 1.20 

B 0.90 1.20 1.50 

Cc 0.40 1.00 1.50 

D 0.35 0.40 45 

E eee See 2.60 
These sizes being in metres. 


Typical shallow culverts are shown in Fig. 9. These | 


were built in lime masonry with a covering of Portland 


EARTHWORKS. 
(By a Correspondent.) 


EARTHWORK is a matter which merits the fullest consi- 
deration when designing works in the construction of which 
it is a large factor. It does not always receive the attention 
deserved, being often dismissed as so much excavation which 
has to be undertaken, or ‘‘ muck shifting,’’ as it is colloquially 
called. 

In the case of a proposed line of railway, the earthwork is a 
question of vital importance. In the first place, it governs 
largely the route selected, and on the proper treatment of the 
earthworks the cost of the line often depends. It is, in fact, 
at times the main consideration, and affects not only the 
length of line and gradients adopted, but also the number and 
| design of bridges and culverts, the area of land to be acquired, 

the period in which the works can be completed, and the 

length of time in which capital is idle and unproductive of 
| revenue. This latter consideration assumes importance when 
| several hundreds of thousands of pounds earn no interest for 

several years. The cost of permanent way and signalling, the 

time taken to perform the journey, the cost of haulage, and 

the maintenance charges, may all be involved in the treat- 
| ment of earthworks. 

It is well worth trouble and a certain expenditure at the 
commencement to obtain as full information as possible of 
the nature of the ground to be excavated, and of that upon 
which embankments must be tipped. It is very true that to 
be forewarned is to be forearmed when dealing with earth- 
works of magnitude, and heavy expenditure and delay may 
be avoided by knowledge obtained beforehand. It is not 
always safe to take account of what will probably happen, but 
that which may possibly happen claims consideration. 
| The route having been laid down and, when possible, the 
| quantities in cuttings and embankments roughly equalised, 
| the angle of inclination of the slopes must be definitely de- 
| cided, and the area of land required calculated. Experience 
and judgment, always bearing in mind not only the actual 
| cost of the earthworks but also of the works affected by the 
| decision, must fix the angle of the slope. 

The slopes of cuttings and embankments in the district and 
| the knowledge obtained of the ground to be dealt with will 
| be the principal guides in arriving at a decision. The future 
| maintenance of the slopes must not be overlooked when con- 
| sidering the angle of inclination. 

| Allowing that the excavation should as nearly as possible 
complete the embankments, the question arises whether all 
| cuttings and embankments ought to have the same slopes, or 
whether, given sufficient depth, the slope should becompounded 
of one or more rates of inclination in any particular case, 
steeper at the top, flatter towards the base. If it is advisable 
to make one side of a cutting at a slope of 2 to 1, it need not 
follow that 14 to 1 will not be sufficient for the other. 

We have seen large cuttings with slopes finished at 2 to 1] 
| where this inclination was undoubtedly desirable for one side 

owing to the presence of water, but had the material not been 

required for making up embankments, an inclination of 14 
| to 1 would have been sufficient for the other side, the water 
| being tapped by the cutting. We have in mind a cutting 
| where such a difference in the angle of the slopes on either 
| side would have saved 50,000 cubic yards of excavation, and 
| also reduced the span of several bridges. 
| Where it is desirable to make the cutting slopes generally 
| 2 tol, it need not follow that the material will not stand in 
| places at say 14 to 1. It may be worth while in such a case 
to work in from a 2 to 1 to 14 to 1 slope where a bridge crosses 
a cutting, as considerable saving may thereby be effected in 
the cost of the bridge, if the cutting be of any depth. This 
may be so even if it is necessary to take extra precautions for 
the drainage of the slopes by providing a system of stone 
pitching, or spreading a layer of cinders on the batter before 
soiling. In some cases the wing walls of the bridge might 
be built in the slope supporting a slope above them. 

Material is met with for which a slope of 14 to 1 is suitable 
| if the cutting is 20ft. in depth, but in which so steep a slope 
| may be risky for a depth of 40ft. or 50ft. In such a case 
economy and the desired security might be obtained by 
finishing the top part of the slope at 14 to 1, and the lower 
part at2tol. If the cutting is widened in the future, it 
would probably be simpler and less costly to continue the 14 
| to 1 slope to the bottom, putting in rubble where and as 
| required, even if the quantity is considerable, than to buy 
| additional land and carry back the whole slope, or build re- 
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Fig. 11—STANDARD STATION PLAN 


cement concrete reinforced with old 36 1b. rails. Type A 
was adopted up to a minimum depth below formation 
level of 3ft., and type B up to a minimum depth of 
2ft. 34in. Typical open culverts are shown in Fig. 10. 
These were built with U abutments, and the following 


table gives the different dimensions for various sizes of | 


culvert :— 

S = span. 1m. 2m. 3m. 
Thickness of abutments... Bes) COO x. CRE 1.00 
Thickness of ballast walls B _ 0.40 0 50 
Thickness of wing walls C 0.50 0.50 0.50 
Width of girder seat ... ... D 0.50 ... 0.55 i 
Rail level to top of abutment E 0.50 0.60 0.7 
Top width of abutment... F 3.40 3.40 3.40 


These sizes being in metres, 

The standard station plan adopted is given in Fig. 11. 
Where goods traffic was light the station building served 
for both goods and passengers, but the area of land taken 
up allowed of a separate building and siding for goods 
being added when the traffic developed, and of the con- 
— of a road 33ft. wide all round inside the boundary 

ence, 


| taining walls, as would be necessary if the slope were entirely 
| at 2 to 1 in the first instance. 

Whatever the angle of the slope, within practical limits, 
the same provision must be made for dealing with existing 
field drains, ditches, &c. When deciding the angle of slope, 
account must be taken of water percolating through the slope, 
from whatever source, and of rain falling on the slope, as 

| well as of the nature of the material. 


| _ From whatever cause the presence of water is due, the 
| desideratum is to get rid of it quickly. If at any point the 
| water percolating or seeping through the slope causes more 
| than a general dampness, it is probable that the same 
| precautions will be necessary whatever the angle of slope, 
| though with a steeper slope the steps necessary may 
| more thorough and costly than for a flatter slope. That 
| is, rubble drains must be put in, and be carried well into 
| the slope below the water. Should the material be sand, 
| and easily washed down, blocking the foot of the drain 
|in very wet weather, and causing settlement of the rubble, 
| 4in. to 6in. of cinders may be spread in the trench before 
packing in the rubble stone. Wet places in cuttings may 
sometimes be sufficiently drained by laying a pipe longitu- 





dinally in the slope beneath the wet area discharging into a 
trough down the slope, or by other means. 

A slight surface slip, or washout, often occurs after rain, 
especially if the slope has only lately been soiled. The rain 
falling on the slope runs down and finds a weak spot, or some 
strata of material in the slope, or difference in the soil, which 
checks its progress. The result is a tendency for the water to 
hang, and a part of the slope becomes comparatively full of 
water. Eventually acondition is reached when the soil or 
skin of the slope can resist no longer, and it slips. Such wash- 
outs in a cutting are generally not serious, and when dried 
out may be resoiled. Then, if the grass has got hold before 
the recurrence of heavy rain, the trouble is probably over. 
Occasionally washouts of this nature may be anticipated and 
forestalled either by a shallow and inexpensive drain of burnt 
ballast or small stone, or by spreading a layer of cinders 
beneath the soil. If too long neglected, or from a combina- 
tion of unlucky circumstances, matters may become serious, 
and the engineer must set his course accordingly. Each case 
must, however, be dealt with by itself, and no rule can be 
laid down. As is to be expected, trouble of this nature occurs 
more frequently with steeper slopes. 

Surface slips in embankments are to be regarded more 
seriously than in cuttings. If due simply to rain water 
collecting and running down, forming a hole or gulley in the 
slope, the cause of the mischief may be stopped, and the 
damage made good by filling up. The extent of the damage 
will usually increase more rapidly in the case of an embank- 
ment than in a cutting, and uncertainty exists as to the 
whole cause. Whether due only to rain falling on the slope, 
or to water soaking down towards the centre of the embank- 
ment, and finding its way out to the slope. Also, unless the 
embankment be formed entirely of sand, whether any in- 
terstices exist in the interior, which is liable to be the case 
with machine excavation if the tipping has not been carefully 
done. 

It is often more difficult to drain away the water freely 
from the foot of the slope of an embankment than is the case 
in a cutting, and this is then an additional cause of trouble. 
On the whole, it is advisable to deal with a slip in an em- 
bankment without delay. ‘Substantial vertical rubble drains 
should be put in at suitable distances apart, and short 
branches added if required. Attention is necessary to the 
packing of the rubble stone, which should be hand-packed. 
The branches, as a rule, are best made between vertical 
drains, and not outside them, and set at a fairly steep angle 
well let into the slope. A good toe is necessary for the 
vertical drains, and provision for its drainage. When pro- 
curable, cinder filling is excellent for making up. 

The angle of the slope of embankments is affected by the 
height of the embankments, the material and the nature 
of the ground over which they are tipped, and in some 
measure by the method of tipping and care exercised, and 
also by the weather experienced during the operations. 
Material is met with which will only stand at a very flat 
slope, but, ceteris paribus, the question arises whether it is 
desirable to save expenditure on land, excavation, &c., at the 
cost of extra precautions, such as rubble drains, for the 
drainage and support of the slopes. 

Examples are not lacking of widenings or the construction 
of new lines adjacent to existing railways where a flatter 
slope has been adopted than before. The old slopes, very 
probably, have required a little attention and drainage, and 
signs of slight slipping may be visible in places. On the 
whole, however, they have stood well for years. For the 
new work it has been decided the old inclination is too great. 
To make slopes flatter seems to be very general in modern 
practice. Whether this course is justifiable, having regard 
to all the considerations involved, is a difficult question. 
One reason, no doubt tending in favour of the flatter slopes, 
is the excessive horror many engineers have of maintenance 
charges. Another may be the increasing importance of 
traffic, and therefore of doing everything possible to avoid the 
slightest risk of the blocking of a line of railway by slips. 
Both are contingencies well worthy of consideration and 
discussion. With regard to the fear of maintenance charges, 
many engineers have spent, and do spend, more extravagantly 
in the first instance to avoid such charges than is reaily 
warranted by the dictates of sound policy. 








DOCKYARD NOTES. 


A CONSIDERABLE amount of progress in naval work has 
been made during the last few weeks of the financial year. 
The Vanguard was launched at Vickers’ last month, the 
Temeraire has completed most satisfactory trials during the 
past fortnight, and the Superb proceeds on trial next week. 
The Invincible leaves the Tyne on March 16th, and is to join 
the Fleet on the 24th. The Bellona is to be Jaunched on the 
19th, and the Crusader before the end of the month. Several 
of the torpedo boats now being completed will also be handed 
over before the end of the month. The Afridi, the last of the 
ocean-going destroyers, finished her speed trials last month, 
attaining 33.25 knots as a mean of the six hours’ run. 








THE Brazilian battleship San Paulo is expected to be 
launched at Barrow in a few weeks, while the Rio Grande do 
Sul, the second scout, will be launched at Elswick before the 
end of next month. The trials of the Yarrow destroyer 
Amazonas have been satisfactorily completed, and the vessel 
is expected to sail for Brazil at an early date. 





THE delivery of H.M.S. Amazon from Thornycroft’s 
yard at Woolston has been delayed by blade-stripping in the 
turbines. An accident of this nature, happening more 
particularly as this did after the official speed trials, is parti- 
cularly aggravating, but ten or twelve years ago hot bearings, 
broken pistons, or fractured bolts were the common lot 
of all destroyers, and accidents of any kind are now the 
exception. The Saracen, ordered at the same time as the 
Amazon from White’s, returns to the Clyde this week to 
complete her official trials. 





THE German system of naming scouting cruisers after 


be|the principal cities has been favoured by the British 


Admiralty for the new second-class cruisers. The British 
scouts of the Adventure class had their names changed 
subsequent to the placing of the orders ; they were originally 
called after the principal lighthouses round the coast, Eddy- 
stone, Inchcape, Fastnet, &c., a peculiarly appropriate series 
for lookout vessels. 





THE German Indefatigable, Cruiser G, is still in a very 
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embryo condition, only the keel plate having been laid so 
far. Both G, and F which is now partially plated, have 
been constructed under the most exacting conditions of 
secrecy at Hamburg. The vessels of the Nassau class are 
making very slow progress, in fact their armament is much 
behind-hand and will affect the completion very considerably. 





THE reports recently current of ocean-going destroyers 
greatly exceeding their contract speed should be accepted 
with discretion. The Admiralty limit of oil consumption on 
the official trials was 11b. per square foot of heating surface 
per hour. Some boats, the Tartar for instance, could burn 
14 tons per hour against the 12} tons of the Ghurka, but in 
service this limit of oil per square foot is not necessarily 
adhered to. In one or two cases it was quite possible to run 
the oil consumption up to 20 per cent. more without affecting 
the boiler efficiency, and, incidentally, without entailing any 
more work on the part of the stokehold staff. If the higher 
speeds reported are even approximately correct, this is the 
probable explanation. 





THE sketch given in Brassey’s Naval Annual of the United 
States battleship North Dakota, recently launched at the Fore 
River Yard, is materially different from that officially pub- 
lished by the Navy Department, the position of the secon- 
dary armament being a deck too high, and the guns, 
instead of being crowded into the superstructure, as Brassey 
shows them, are widely distributed along the main deck. 
The relative height of the primary guns, especially in the 
two after turrets, appears to be a better design as per 
Brassey than is actually the case, while the masts are 
forward of their respective funnels, and not aft, as shown. 
Probably some of the 5in. guns would have been better 
off if they were actually placed higher. 





THERE are a lot of minor inaccuracies in many of 
Brassey’s diagrams, and without being hypercritical we 
might suggest one or two corrections prior to the 1909 
issue of this invaluable reference book. The diagram of 
the Dreadnought and the note referring to the later ships 
requires modification, and an improvement as to masts, 
funnels, and superstructure might easily be made in that 
of the Invincibles. The underwater outline of the O’Higgins 
is given in Sir Phillip Watt’s paper on Elswick cruisers, 
yet for years it has appeared in vaguely dotted outline. 
Th French Voltaire class are shown with ordinary triple 
screws at the stern; all these vessels are turbine driven, 
and the deadwood is cut away after the manner of the 
Dreadnoughts. The Kaiser Barbarossa and others of her 
class have had the heavy military masts removed. The 
Rurik is incorrectly credited with a forward mast, the 
Fylgia should be shown with an armoured belt, and the 
Michigan might be given a few secondary weapons. The 
position of the main deck guns in the Hampshire is 
wrong. It is easier to criticise than to maintain the 
blocks up to date; probably there are numerous other 
details requiring correction, but those mentioned are merely 
quoted to draw attention to avoidable inaccuracies in a 
book of world-wide fame. 





REGARDING the launch of the first French Dreadnought 
at La Seyne last month, it is just worth while recording 
the fact that the six vessels of this class were authorised 
in September, 1906, and orders were given to commence 
construction before the end of that year. The rate of 
construction in France has often been criticised; that in 
the United States is just as bad, for the last armoured 
cruiser for the United. States navy—the North Carolina— 
was only passed into commission three years and six 
months after the order was placed. 





ON the 9th February the French armoured cruiser Ernst 
Renan ran a preliminary trial, in the course of which she 
developed during two hours a horse-power of 37,000 and a 
speed of 24.5 knots. The trial as a whole lasted seven hours, 
and would have been longer but for the heating of an ex- 
centric. The Ernst Renan is fitted with Niclausse boilers. 





THE Rio Grande do Norte, the fifth of the ten torpedo 
boat destroyers ordered by the Brazilian Government from 
Yarrow and Co., was successfully launched on the Clyde 
on Tuesday. Thenaming ceremony was performed by Madam 
Rosauro de Almeida, the wife of Captain Rosauro de 
Almeida, the Chief Technical Adviser to the Brazilian Naval 
Commission. 








THE BRITISH IRON TRADE ASSOCIATION.~ A meeting of the 
Board of Management of the British Iron Trade Association was 
held at the Westminster Palace Hotel, on Thursday, the 4th 
inst. Satisfaction was expressed with the representations made 
to the Board of Trade respecting the proposed revision of the 
United States and French tariffs, and testimony was adduced as 
to the added influence which the Association’s letter on the French 
tariff had gained by the publication of the letter—in a summarised 
form—in the leading organs of the London and provincial Press, 
It was decided for the present to rely upon the action of the 
authorities which was being taken asa result of the representations 
made. The probable effect—in case the present experiments 
were successful - of the electrical smelting of iron ore in Sweden 
was considered in its commercial aspects, and a communication of 
a confidential character to be transmitted to the Board of Trade 
was approved. 


INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers on Monday. March Ist, after the reading of the paper 
by Mr. Arthur Ross, F.I.C., F.C.S., on ‘‘ Efficient Circulation of 
Water in Steam Boilers,” the following letter signed by the presi- 
dent and secretary of the Australasian Institute of Marine Engi- 
neers, Wellington District, and addressed to the hon. secretary of 
the Institute of Marine Engineers, Mr. James Adamson, was read 
by the chairman, Mr. J. McLaren, member of council :—‘‘ The engi- 
neers of New Zealand, by unanimous consent, have elected you a 
Life Honorary Associate of the Australasian Institute of Marine 
Engineers, and they beg to ask your acceptance of the position. 
They further wish to decorate you with the Gold Emblem of New 
Zealand in recognition of the magnificent work ycu have per- 
formed on behalf of the engineers of the empire and for the many 
acts of kindness and splendid advice and assistance which you 
have extended to our members who have visited the home land, 
especially to our young engineers who have journeyed thither 
seeking further experience. Our honoured Life Honorary Asso- 


ciate, the High Commissioner for New Zealand, has kindly under- 
taken to make this presentation to you, and the engineers of New 
Zealand join in wishing that you may be spared for many years to 
continue the good work which is part of your being and to you a 


OBITUARY. 


ROBERT HENRY SWINDLEHURST. 


Tue death occurred at Bolton suddenly last Friday of 
Mr. Robert H. Swindlehurst, engineer of the Bolton 
Corporation Waterworks. Mr. Swindlehurst had recently 
apparently recovered from an attack of influenza, and 
attended to his duties only a day before his death. He 
was a native of Wyresdale, near Lancaster, and prior to 
his appointment in 1875 at Bolton had gained experience 
in hydraulic engineering at Ulverston, Dewsbury, and 
Buxton. Mr. Swindlehurst was a member of the Institu- 
tion of Civil Engineers, and one of the original members 
of the British Association of Waterworks Engineers, of 
which he was elected president when this Society held its 
annual meetings in Bolton. During his association with 
the Bolton Corporation Mr. Swindlehurst had been 
responsible for several important works, including the 
construction of reservoirs in connection with the water 
supply of the town. He was in his 63rd year and leaves 
a widow and two daughters. 





IBRAHIM AHMADI. 


Tue death, in Bombay, of Mr. Ibrahim Ahmadi, which 
occurred on February 17th, at the age of forty-eight, has 
(says the Times) deprived the Public Works Service in 
India of one of its most distinguished native members. 
He was the first Indian to obtain the Fellowship of the 
Royal Institute of British Architects. He was for some 
years Executive Engineer of the Presidency division— 
i.e., of Bombay city—and was subsequently appointed 
special engineer of the Bombay Improvement Trust. 
One of the districts in which he served in charge of public 
works was Bijapur, and he there did much for the pre- 
servation of the splendid ruins of the Adil Shahi dynasty. 
He diligently collected material for a monograph on the 
Saracenic architecture of the Deccan, of which these 
ruins form a monument, but his early death has pre- 
vented the fulfilment of this project. 





HOLBROOK GASKELL. 


Tue death occurred at Woolton, near Liverpool, on 
Monday last, of Mr. Holbrook Gaskell, at the remarkable 
age of ninety-six. When quite a young man Mr. Gaskell 
became associated with James Nasmyth, when the great 
inventor set up in business at Patricroft, the title of the 
firm being Nasmyth, Gaskell, and Co. The partnership 
lasted, with mutually satisfactory results, for a period of 
sixteen years, at the end of which time it is recorded that 
Mr. Gaskell retired on account of ill-health. Release from 
the worries of trade must have effected a wonderful 
change in his health again, for he shortly embarked in 
the alkali trade and became founder of the firm of 
Gaskell, Deacon, and Co., of Widnes. The firm was 
eventually absorbed by the United Alkali Company, of 
which Mr. Gaskell was the president at the time of his 
death. University College, now Liverpool University, has 
benefited considerably by Mr. Gaskell’s active interest in 
education. He.contributed £5000 to the endowment of 
the Chair of Botany, and made handsome gifts to the 
chemical laboratories. Mr. Gaskell was also largely in- 
terested in two of the Liverpool daily newspapers. 








THE INSTITUTION OF CIVIL ENGINEERS. 





GRAIN HANDLING AND STORING APPLIANCES. 


AT the ordinary meeting on Tuesday, the 2nd March, 1909 
Mr. James C. Inglis, President, in the chair, the paper read 
was ‘‘Some Recent Grain Handling and Storing Appliances at 
the Millwall Docks,” by Magnus Mowat, M. Inst. C.E. The 
following is an abstract of the paper :— 

For dealing with grain — at the Millwall Docks, a 
granary and equipment has been recently constructed at the 
north-west corner of the Inner Dock, at a cost of £170,000. 
The design adapts itself to the local conditions of trade, and the 
grain is taken direct into store by entirely mechanical means. 
The time occupied in discharging a ship has thereby been 
reduced by 5% per cent. The installation consists of a dolphin, 
elevators, silos and granary, and provides for the discharge and 
weighing of 550 tons of grain per hour ex ship, and for its 
delivery either partly or wholly into granary, silo, or barge. The 
elevators which come in contact with the ship’s hold are of the 
pneumatic or suction type, adaptable for use with small parcels or 
mixed cargoes, and can be worked in conjunction with other dis- 
charging operations on deck. The granary and silo elevators are 
of the bucket type, and, like the band conveyors, are of two-ply 
woven cotton, impregnated with rubber. These bands have a 
total length of 2} miles; they are electrically driven. In the 
waterway there is a dolphin, alongside which the ship is moored. 
This is a wooden jetty of greenheart timber, 350ft. by 24ft., 
placed 50ft. clear of and parallel with the quay. On its deck are 
four suction elevators, each of 75 tons per hour capacity, corre- 
sponding with the respective holds of the ship. 

The power is supplied to these elevators by machinery placed 
within the dolphin, viz., two marine boilers supplying steam to a 
900 horse-power vertical compound surface-condensing engine, 
which works four pairs of exhauster pumps, each 46in. diameter 
by 60in. stroke, ¢.¢., one pair to each of the four elevator towers. 
These pumps maintain in the grain receivers on the top of the 
towers a partial vacuum of 7in. to 10in. of mercury. Flexible 
pipes connect the receiver with the ship’s hold, and the grain is 
elevated to a height of 80ft. by the inrushing air, the —— of 
air being controlled by nozzles with adjustable sleeves. The grain 
separates itself from the air in the receiver, and automatically dis- 
charges through ‘‘tippers” at the bottom of the chamber into 
hoppers which feed the weighing machines. These deliver through 
steel shoots into barges, or connect with the quay by band con- 
veyors on bridges spanning the intervening water space. 

There are two floating elevators of acollective output of 250 tons 
per hour. The machinery is of the type already described, but 
is placed on steel barges, which are capable of being navigated in 
the dock. On the quay are four nests of silos for the purpose of 
rapid clearing of grain, and for quick delivery to railway trucks 
The silos are steel tanks of ten cells each, and have a gross 
capacity of 4000 tons of grain. The external dimensions are 40ft. 
by 27ft. 6in. by 36ft. deep. The underside, which is supported by 
stanchions of rolled steel joists, is 24ft. above the railway metals 


The granary is a brick building 250ft. by 100ft. net. It has 
eleven storage floors, in addition to delivery floor and basement 
affords a floor area of 74 acres, and is capable of housing 
20,000 tons of grain. It is divided into five compartments by 
fireproof walls. The floors are of pitch pine, tongued and 
grooved, and spiked direct to bearers bolted in pairs, resting 
on east iron columns. Four steelwork towers carry the 
elevators at the south end of the granary. The lower portions 
of these are enclosed by steel plates, so as to form ‘‘ garners” of 
100 tons capacity each. hese provide an auxiliary store in case 
of emergency, or when changing the housing sections, thus kew). 
ing the discharge from the ship continuous The band conveyor, 
within the granary and subways under the quay number twenty, 
and the elevators twelve. The bands are endless, and are suj, 
ported at 6ft. intervals by steel rollers on cast iron standards, tied 
longitudinally by steel angles on each side; their speed is 55-Ft, 
per minute. The bands and elevators forma series for mechanica!|, 
conveying the grain from the dolphin elevator to the roof of tio 
granary, from which it is distributed to the various floors by gravity 
through pipes provided withsleevesand doors for housing and delivery 
to or from any section. Onthe delivery floor the grain passes through 
breeches pipes, over the crutch of sack weighing machines. After 
sacking, the grain is trucked to vans or railway wagons alongsie 
the adjacent platforms. Delivery back to dock is effected by cv, 
veying bands in the subways, which discharge the grain eitber iy 
bulk or sack right over the gunwale of the barge. The relative 
deliveries are: to van 35 per cent., truck 35 per cent., craft 30 per 
cent. Small parcels are kept separate on the floors by bulkiny 
boards. The grain is amply ventilated, but should it be out of 
condition there are facilities for turning it. Screening plant is 
also provided. There are twenty-four electric motors, collective! 
of 354 horse-power, for driving the various machinery. The: 
are controlled from a switchboard in the basement, which i. 
in telephonic communication with all parts of the granar 
and dolphin. 








THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS : 
Grapvuates’ SEcTION, CovgntTRY BRANCH — Despite the sever: 
weather conditions there was an excellent attendance of member: 
and friends at the meeting of this section on Tuesday of last week 
when a lecture on ‘‘ Petrol Engine Design” was delivered by Mr. 
J. A. Dorling, of the Swift Motor Company. The chair was taken 
by Mr. F. H. Bale. The subject was well dealt with, and the 
many parts which make up the modera engine were considered in 
detail, with the aid of numerous drawings and diagrams. A dis 
cussion followed the lecture. 


THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETINGS, 
At the meeting held at the Institution on Friday. the 5th March, 
at 8p.m., Mr. E. G. L. Lovegrove, Stud. Inst. C.E , read a paper 
on ‘Slips in Railway Earthworks,” Mr. Frederic Shelford, B.Sc., 
M. Inst. C.E., being in the chair. Ihe author dealt very fully 
with the causes and effects of actual slips occurring on railways in 
this country, and described some of the methods emp'oyed in 
repairing them and preventing further movement. The meeting 
was well attended, and. a discussion followed the reading of the 
paper, in which Messrs. J. Segrave, C. G. Cotton, J. Barber, (. 
Ingram, H. C. A. Thieme, and C. J. Guttmann took part. 


Socrety or ENcrngers.—On Monday, Ist inst., a paper upon 
‘¢A New Test for Concrete,” was read by Dr. J. S. Owens, 
A.M. Inst. C.E, In this paper the author described the origin and 
application of a new test for determining the end of the mixing 
process in preparing concrete. The methods which have been 
tried in the past to achieve this result were described, three such 
being referred to:—(1) Inspection ; (2) making briquettes, break- 
ing when set, and noting if of uniform strength ; and (3) mixing 
pigment with the concrete, making briquettes, breaking when set, 
and examining fracture for even distribution of pigment. The 
author criticised these methods, and showed their lack of value 
for the purpose. He stated that it had been ascertained experi- 
mentally that inspection alone could not detect the difference 
between concrete having one ag of cement to two of ballast, and 
that having one to three. e following definition of properly 
mised concrete was then given :—‘‘Conerete in which the various 
ingredients are as uniformly distributed as the size of the particles 
composing them will admit.” He went on tosay :—‘‘ The question, 
therefore, is how to determine when this uniformity of distribution 
has been attained.” The principle on which the author's test is 
based was thus described :—‘‘ If we take a few small samples from 
different parts of the heap of concrete, and if we can tell in some 
simple way whether all the samples contain the same relative pro- 
portions of stone, sand and cement, we have a means of telling 
whether the concrete is properly mixed or not.” The author's 
method of comparing the samples is simply to place each in a tall 
glass cylinder nearly filled with water, shake them up, and allow 
them to settle. The rate of settlement of the cement in water 
was shown to be about thirty times as slow as that of the sand, 
which, in turn, was slower than that of the larger particles of 
stone ; this caused the stone, sand, and cement to settle on the 
bottom in distinct layers. It was shown that the depth of these 
layers was proportional to the amount of the material present 
in the sample, and that in this way it was possible to tell 
whether each sample had the same amount of cement, sand 
and stone. 


THe Junior INSTITUTION OF ENGINEERS. —At the last meeting 
of this Institution, held at the Royal United Service Institution, 
Whitehall, the chairman, Mr. Frank R. Durham, Assoc. M. Inst. 
C.E., presiding, a number of members of the Architectural Asso- 
ciation Debating Society, including the chairman, Mr. M. G. 
Pechell, attended by invitation to assist in the discussion of a paper 
read by Mr. Kenneth Gray, M.R. San. I., on ‘‘ Heat Transmission 
in Buildings.” The subject was introduced by a dissertation on the 
‘¢ Thermos” flask, which was referred to as a very successful 
example of the application of the laws relating to the transmission 
of heat. The application of means for effectively checking and 
accelerating this transmission as desired lay at the root of the 
design of all heating apparatus. Reference was made to the 
wasteful ordinary domestic open fire. Improvements had been 
introduced from time to time in stoves, but the most important 
step toward efficiency was made when, instead of using separate 
fires to each room, the heat was distributed from a central fire by 
means of the low-pressure hot water system, which was the one 
in most general use in this country. The author as a convenient 
basis of comparison cited figures showing the number of British 
thermal units which could be bought for one penny by that system 
with coal at 20s. per ton, by gas at 2s. 6d. per 1000 cubic feet, and 
by electricity at 1d. per unit, the respective figures being 72,000, 
23,100, and 3437. On behalf of the artichects a paper entitled 
‘* Heating and Ventilation,” was submitted by Mr. John Jeffreys, 
M.I. Mech. E., who first briefly reviewed the various systems of 
heating adopted in this country. The atmospheric system of 
steam Lecting had been successfully installed at the Victoria and 
Albert Museum, the new Government offices in Parliament-street, 
and atthe War-office. Dealing with the different designs of hot 
water boilers, the Cornish, Lancashire, and cast iron sectional 
were considered. Pipes for hot water and steam heating were next 
discussed, and some notes on radiators followed. Attention was 
then directed to problems in connection with ventilation, the 
exhaust and plenum systems being referred to. The details of 
exhaust cowls, smoke flues, and ventilating fans were touched 
upon, and some useful information was given regarding the 
designing of an efficient system on hygienic lines. In the discussion 
which followed the reading of the two papers, Messrs. Durham, 
Pechell, J. H. Pearson, A. H. Belcher, H. J. Ping. P. L. Young, 
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RAILWAY MATTERS. 


Tur Great Eastern Railway Company notifies the dis- 
pontinuance of its road-motor services on four routes, between 
Beccles and Loddon, Bury and Horningsheath, Bury and Stanton, 
and Colchester and West Mersea, owing to the traffic on these 
‘ not proving remunerative, 





routes 

A peputation from the Mansion House Association on 
railway rates waited upon Mr. Churchill on Tuesday last at the 
Hon se of Commons to represent the objections held by influential 
traders to the proposed working arrangement between the Great 
Northern, Great Eastern, and Great Central Railway Companies. 
he proceedings were private, but it is understood that Mr. 
Churchill maintained his contention that the limitation of. railway 
co npstition, so far from being a detriment to the public interest, 
would prove advantageous. 


Tax new Minister for Railways in New Zealand has, 
the Standard records, announced his intention of keeping down 
expenses in connection with the railways, so far as this can be 
done without sacrificing efficiency. umbers of extra men 
engaged in building rolling stock for the North Island Main Trunk 
Railway are being dispensed with as the work approaches com- 
pletion. Even State railways do not apparently employ hands for 
which they have no work, though if British railway directors 
have to adopt the same business methods there is a great outery. 


TuE 85 lb. rail section adopted last year by the Canadian 
Pacitic Railway has a 5in. base and is 5kin. high, and can be best 
compared with the 80 1b. Am. Soc. C.E. section, which has a 5in. 
base, and is 5in. high. The Canadian Pacific section has jin. 
aided to the thickness of the base The radius of the web has 
been decreased from 12in. to 8in., giving a thicker web than the 
Am. Soe. C.E. section where it joins the head and the base. The 
sides of the head are slightly inclined, making it narrower towards 
the top. The latter has a radius of Sin. instead of 12in., as in 
the Am. Soe. C.E. section. 


A cotxiston took place at Tonbridge Junction, on the 
South-Hastern and Chatham Railway, on Friday, March 5th. The 
accident occurred at 9 57 a m., and at a point where the main line 
from London joins the Redhill branch. Two of the company’s 
servants were killed and five persons injured. The second 
portion of the down mail train, which left Cannon-street Station 
at 9.5, had just taken the junction a few yards north of Tonbridge 
Station when it came into collision with the 8.30 train from 
Charing Cross to Dover, which was running by way of Redhill, 
the two lines converging at this point. The engine and four 
vehicles of the main line train left the rails, and three of the 
vehicles of the Redhill train were also thrown off theline. Neither 
train was proceeding at a rapid pace at the time of the collision, 


AccorpInG to the Iron Age, the Bessemer and Lake 
Erie Railroad, one of the railways controlled and operated by the 
United States Steel Corporation, and which runs from Conneaut, 
on Lake Erie, to Bessemer, in the Pittsburgh district, is said to 
hold the world’s record for low cost of operation and net earnings. 
It has 152 miles of main line, and its freight density has attained 
the record of 5,748,147 tons per mile of road. The average revenue 
train load last year was937 tons. The average train load bound tothe 
Pittsburgh district in the busiest period of last year was 1406 tons. 
Almost 10,000,000 tons per annum have been carried by this ore 
and fuel road. In the high record year for freight it moved some- 
thing more than 6,000,000 tons of iron ore. In a normal year it 
has earned £5185 tor each mile. The highest net earnings in one 
year came to almost £600,000. 


Goop progress, states the Railway News, is being made 
with the work in connection with the new electrical power system 
of signalling about to be introduced at Snow Hill Station, Bir- 
mingham, by the Great Western Company. The locking frame 
for the north box comprises no less than 224 levers. _It is prac- 
tically finished, and only awaits the attachment of the mechanical 
locking. The manufacture of the signal and point motors is pro- 
ceeding, the permanent-way fittings at the north end of the station 
are in place, and a start will soon Le made with the erection of 
the box and the laying of the cables. The experience gained at 
Didcot North junction box has resulted in certain important 
modifications in design. For example, the mechanical locking 
of the frame is being constructed on the ‘“‘tappet” instead of 
the ‘‘cam” principle. The system of control has been abandoned 
in favour of check locking, and the machine simplified generally. 
Route indicators will be largely introduced to avoid multiplicity 
of signal arms, and a unique feature is that the facing point 
locks and bars will, in the majority of cases, be driven by rock- 
ing shafts, this being quite a departure from usual Great Western 
practice. A special feature is the fact that it has been found 
possible to carry the signal box on single steel stanchions, and to 
place it in the best position between tracks for controlling the 
traffic. 


In order to carry out experiments on overhead trolley 
construction in the Pennsylvania Tunnel and Terminal Railway, an 
experimental track about five miles long and nearly straight and 
level was divided into short sections, each one having a different 
type of overhead line construction, The experimental sections 
are as follows:—(1) Four 300ft. spans of single catenary construc- 
tion, the supports being steel bridge struts. (2) The same, but 
the supporting structure is a guyed lattice pole on each side of the 
roadway, between which poles span wires are strung. (3) Ten 
300ft. spans of single catenary supported by guyed steel bracket 
poles, with goose neck for steady-strain wire supports. Four 
different types of hangers are used on this section. (4) Four 
300ft. spans with similar poles, but with a special secondary 
catsnary construction. {5) A steel bracket pole construction with 
a stiff steady-strain bracket, and secondary catenary. (6) Four 
300ft. spans, secondary catenary, with steel poles having self- 
supporting brackets. (7) At each end a short span of secondary 
trolley construction, and in the centre a dummy tunnel 900ft. 
long. (8) Eight 300ft. spans and one 250ft. span of secondary 
catenary construction, supported by double-track steel bridges. 
(9) Ten 300ft. spans of secondary catenary construction, supported 
by stiff steady:strain bracket poles. The results of the tests made 
are not yet available. 


THE first section of the Hertford loop line of the Great 
Northern Railway is now practically completed, and the contract 
for the stations has been let. New stations will be built at 
Kafield, Gordon-hill, Crewe-hill, and Cuffley, five miles north of 
Kafield, where the first section of the new line terminates. The 
total length of the line between Enfield and Stevenage is 19} 
miles, and the work on the remaining section of the line north of 
Enfield will be put in hand at an early date. This loop line will 
place Hertford in direct communication with King’s Cross and 
will provide an alternative route to the present main line by the 
junction at Stevenage. To have increased the main line through 
Potter’s Bar and Welwyn would have involved heavy engineering 
work in the shape of tunnels and viaducts, the Potter's Bar tunnel 
being over 1200 yards long and the North Welwyn tunnel having 
a length of 1046 yards, and the alternative route from Enfield, 
although involving the construction of two important viaducts and 
a good many bridges, offered far less difficulties. The 144 miles 
of the loop line still to be constructed between Cuffley and 
Stevenage present no special difficulty, the main feature of the 
work being a tunnel 2160 yards long. which will have to be con- 
structed immediately north of Welwyn. The work is being 


carried out under the direction of Mr. Alexander Ross, the chief 

engineer to the Great Northern Railway. The five miles between 

jae and Cuffley will be opened for goods traffic almost imme- 
iately. 





NOTES AND MEMORANDA. 


THE world’s output of graphite is estimated by the 
Geological Survey of India to be in the neighbourhood of 70,000 to 
80,000 tons per annum. Of this about one-third comes from 
ao The Travancon state, of India, in 1906 produced abont 
2600 tons. 


An article dealing with the new kite station on Lake 
Constance says :—‘‘ A vessel of 350 horse-power, capable of a speed 
of 19 knots, provides facilities for obtaining daily ascents of kites 
or balloons under practically all conceivable wind conditions. If 
the wind is too light, the boat is run against it, and thus sufficient 
relative motion is obtained to enable the kite to be raised. On 
the other hand, on days of gale the effective wind is reduced to 
working velocities by running before the wind. The station is 
maintained by the German Government, and the results obtained 
are telegraphed each day to the principal forecasting centres in 
Germany.” 


CoMMENTING on the experiments with flapping wings 
carried out by the Aéronautical Society of Great Britain, Major 
R. F. Moore makes the following remarks in the Journa/ of that 
Institution :—‘‘The experiments with flapping wings show that 
a horizontal thrust of from 20 1b. to 27 lb. per horse-power can 
be obtained. This is far in excess of the 6 lb. to7 Ib. that Mr. 
Wilbur Wright obtains with his propeller. A machine constructed 
with flapping wings, as in nature, would be a true flier, and be 
far superior to any ‘power kite’ or ‘power gas-bag’ for 
atrial flight. It would be more independent of the state of the 
weather, would be more self-contained, and travel at a greater 
speed. This can be best proved by constructing a full-sized 
machine, for which money and means are required.” 


Tue Electrical World describes a patent issued to Mr. 
talph D. Mershon under which he proposes the use of condensers 
and impedance coils in the secondary circuit of an induction 
motor for improving the starting conditions. The devices are so 
adjusted that the current fahen Gp the impedance is equal to that 
taken by the condexuser at starting. At synchronism the currents 
in both devices will be zero, but at speeds slightly below 
synchronism the current in the impedance may be high while that 
in the condenser will be small. Under running conditions, 
therefore, the operation of the motor will closely approximate that 
of one with a short-circuited secondary, but at starting the 
machine differs from one of the usual type in that the secondary 
current will be practically in step with the E.M.F. The inventor 
suggests the use of electrolytic condensers on account of their low 
E.M.F., the high loss not being a disadvantage. 


THE moving-coil galvanometer is now used so exten- 
sively on account of its insensibility to outside magnetic disturb- 
ances that Dr. M. Reinganum’s article in the Physikalische 
Zeitschrift for Februagy 1st, describing two methods of making the 
instrument suitable for measuring smaller currents than it has 
been capable of measuring previously is of interest. In the first 
method about 6 cm. of soft iron wire, 0.33 mm. diameter, is 
attached to the top of the coil outside the strongest part of the 
magnetic field, and at right angles to the lines of the field. In 
the second method a similar piece of magnetised steel wire is 
attached to the coil parallel to the field, but with its poles 
reversed. In each case the sensitiveness of the instrument is 
greatly increased, and in one case described by the author, with 
the steel] wire, it was raised to ten times its original value without 
the deflections ceasing to be proportional to the current passing 
through the coil. 


A DEMONSTRATION of a new method of flanging bilge 
plates and joining Jead pipes and sheets was recently given «at the 
Institute of Marine Engineers by the inventor, Mr. Thomas 
Harden. The metal fluc used is in the form of a thin ribbon, 
composed chiefly of tin, coated with a preparation designed to 

revent oxidation of the metals, The end of the pipe on which it 
is proposed to cast a flange is cleaned, a piece of the flux is 
wrapped around the part, which is then placed in a mould, and 
melted lead poured in, no plumbers’ metal being required. The 
molten lead, being of a higher temperature than the melting point 
of the flux, causes the latter to melt, and to combine with both the 
pipe and the metal forming the flange. Specimens of pipes flanged 
in this manner were on view. The process has been applied to the 
manufacture of leaden boxes, which had contained hydrochloric 
and sulphuric acids for a period of three months, and it is claimed 
that it can be substituted for the costly process of lead burning. 


PARALLEL operation of power stations where the prime 
movers are turbines, steam or water driven, offers little difficulties 
if the load be uniform. Even if energy of varying quantity is 
drawn at different places from a widely distributed system fed by 
the stations in question, the same is true so Jong as the distance 
between the load and either of the stations is considerable com- 
pared with the spacing of the latter. When, however, the load is 
taken in the vicinity of one of the stations but far from the other 
the operating problem is more difficult. This is the problem con- 
sidered in an article in the Electrical Review and Western Electrician. 
The turbine speed-regulator keeps its speed constant within cer- 
tain limits prescribed by the nature of the load, the lowest speed 
almost invariably corresponding to full load and the highest to no 
load. If these speeds are N, and N, respectively and S = 100 
(Ny —N))/No, 8 is called the pulsation of the turbine. The author 
considers various cases in detail and shows it is important to make 
S.as small as possible. 


MANGANESE steel usually contains about 12 to 15 per 
cent. of manganese and from 0.70 to 2 per cent. of carbon. It is 
characterised by great strength and ductility—almost the only 
material known that has both of these qualities at once—and a 
relatively low elastic limit. It is hard under all circumstances, so 
that machining it is difficult, and, indeed, impossible, except to a 
very slight extent. It is also difficult and de icate to roll or forge 
and must usually be cast to the desired shape. When first cooled 
from the melted state it is not only hard but also very britt e ; 
after reheating to nearly 1100 deg. Cent. and cooling as rapidly 
a3 a in cold water, or an iced mixture, it loses its brittleness 
and becomes tough and ductile, but still retains its hardness. 
Another peculiarity of it is that it is non-magnetic. It is used 
chiefly for articles that require to be hard and resist wear, but do 
not require much machining, such as railroad frogs and switches, 
burglar-proof safes, jaws and wearing parts of rock-crushing 
machinery, railroad rails on curves, &c, 


A paPER read by Prof. A. S. Richey and Dr. Frederick 
Bonnet before the Worcester Polytechnic Institute, U.S.A., 
described a method of testing high-tension insulators which served 
to show defects in annealing that could not be detected by other 
methods, Experience had shown that of two types of insulators 
made by two different manufacturers, so as to be practically 
identical in form, and using glass of the same shomsieal composi- 
tion, one gave excellent results in service, while the other was 
subject to excessive breakage. Tests by means of polarised light 
proved that the latter type was subjected to stresses caused by 
improper annealing, while in the former there was an almost 
entire absence of stresses, In carrying out the tests each insulator 
was so mounted that when it was rotated about its pin axis the 
same thickness of glass skirt was always presented between the 
polariser and the analyser, which previously had been arranged so 
as to allow no light to pass. Stresses in the insulator were indi- 
cated by the varying intensity of light, and by colour changes. 
The insulators showing stresses had been poorly annealed. Under 
service conditions they became heated, on account of conductive 
leakage, and were destroyed. The authors expressed the opinion 
that the polarised light method is valuable in detecting poor insu- 
lators, although the tests can be considered as only qualitative, 











MISCELLANEA. 


An attempt is to be made to ship Swedish iron ore to 
the United States, and a few days ago the first cargo of 5000 tons 
left Narvik for Philadelphia. If the results of this first shipment 
are satisfactory regular shipments will be made, and in the opinion 
of the Swedish iron producers the sale of the ore in the United 
States will compensate them for the present stagnation in the 
markets of Europe. 


Tue airship for the Wellman Polar Expedition, which 
has been completed at Gennevilliers, is to be brought over to 
London and exhibited at the Aéro Exhibition at Olympia, on the 
19th inst. This airship, which is named the America, is about 
200ft. in length, with a diameter of 50ft., and is designed to carry 
not merely passengers, but also sledges and dogs. It is fitted with 
a powerful engine and a petrol tank made specially large. 


In an article on the production of electricity by peat 
appearing in an American contemporary it is stated that, under 
present conditions, in the United States the peat problem is not 
very important. Coal is cheaper and wages higher. When the 
United States becomes more densely populated, the problem will 
be ripe for discussion and solution. Americans have to use the 
experience of the old country as yet, and it would be a waste of 
time to try new methods. The only chance for improvement is to 
substitute machinery for hand labour, and perfect the machinery. 
The peat problem seems very simple, but, in truth, it is quite the 
reverse. 


In answer to a question in the House of Commons 
with regard to allowing private telephone installations to be con- 
nected up with the Post-office system, the Postmaster-General 
stated that the majority of internal telephone systems fitted in 
private buildings were quite unsuitable for use in connection with 
the public exchange system, especially where trunk communica- 
tion was desired. Hecould not, therefore, agree to the proposi- 
tion, but there was no difficulty in arranging for the establishment 
of private branch exchanges giving all facilities for communication 
between the different parts fof business establishments as well as 
with the public exchange system. 


NraGara Falls were recently made nearly dry, on the 
Amerizan side, by a great wall of ice which was piled up between 
the head of Goat Island and the American bank. This was caused 
by a heavy north-east wind which held back the river and pre- 
vented the clearing of the ice until a gorge was formed. It is 
reported that the Horseshoe and the Canadian Falls had also been 
so encroached upon that the usual appearance of the whole region 
was changed. The only previous cases of this phenomenon said 
to be recorded were on March 29th, 1848, and March 22nd, 1903. 
The power plants on the American side of the Niagara River are 
reported to have been greatly interfered with. 


Ir is understood that the Admiralty are in negotiation 
with the Clyde naval arckitects for the immediate laying down of 
two armoured cruisers, which will embody, with further develop- 
ments, the ideas which characterise the Indomitable and Inflexible. 
It is stated that the construction will be hastened forward. The 
cruisers referred to in the above statement will form part of the 
new shipbuilding programme, and are likely to be sister ships to 
the Indefatigable, laid down at Devonport on Tuesday week. 
There is reason to believe that the Admiralty intend that in 1911 
the fleet shall possess two powerful cruiser squadrons, one composed 
of the three Invincibles of 17,250 tons displacement, and the other 
consisting of a trio of Indefatigables of 19,000 tons, 


A serious accident of an unusual character has occurred 
in connection with an alternating current motor installation. The 
motors are started by means of oil-immersed starting switches 
carried in iron cases fitted with glass windows at the top. After the 
plant was set to work, the owners were advised to be careful 
to use transformer oil Only in these boses. The suggestion, how- 
ever, was disregarded, and a wrong class of oil by some means was 
used, with the result that when one of the motors was started a 
short time ago, a quantity of gas which had been given off from 
the oil and had collected in the top of the box ignited and blew out 
the glass window. Unfortunately, the glass was blown into the 
eyes of the operator, with the result that he entirely lost the sight 
of one eye, whilst the other was seriously damaged. 


Accorpine to the Elektrochemische Zeitschrift of 
December, 1908, the German firm, known as the Chemische Fabiik 
Griesheim Elektron, who were the first to introduce the electro- 
lytic methods of alkali manufacture into Germany, are arranging 
to erect two enormous gasometers for the storage of hydrogen gas 
for balloon and air ship purposes. The first of these gasometers, 
which is now in course of erection near to the chemical works, is 
to have a capacity of 53,000 cubic feet, while the second one, 
which is only to be erected if the demand for the gas justifies it, 
is to have a capacity of 176,500 cubic feet. The gas, it may be 
stated, is produced in large quantities by the electrolytic process 
of decomposing common salt, and hitherto in most electrolytic 
alkali works it has been allowed to escape into the atmosphere. 


THERE is an active demand just now for cement in 
China for railways, port works, municipal drainage works, and 
building operations generally. During the past two or three 
years reinforced concrete constructions have been gaining in popu- 
larity in the big towns. Next to the Belgian article, Hong-Kong 
—Green Island—cement has the best sale, and that from Haiphong, 
in Tonkin, also sells well. There is still room for competition, but 
some little care is required in cultivating the market. Advertise- 
ment is necessary, and the presence of a technical representative 
in China to study the special physical and chemical properties re- 
quired for cement for the Chinese market. Samples are, of 
course, essential, and if a standard mark is adopted and every 
effort. made to maintain the standard of quality represented, there 
is no reason why a good business should not be built up. 


Tue recent launch of the 4300-ton cruiser Mainz, of 
255 knots nominal speed, recalls to mind the steady progress 
which Germany has made for this class of vessel since ten years 
ago, when, notwithstanding the apparent depreciation of the 
protected cruiser, she adhered to the Gazelle type. Commencing 
modestly with a 2600-ton unit of only 19 knots speed, this series 
now comprises seven vessels, which have exceeded 21 knots on 
trial, six of which have done over 23 knots, and six others 24 knots, 
forming the most homogeneous scouting fleet in the world. Tonnage 
has increased 80 per cent., and the number of knots 20 per cent.; 
but one important item has remained curiously unchanged, viz., 
the calibre of the guns, which are of 105 mil. bore, ten and 
twelve in number, and firing at a rate of nine per minute shells 
of 14 and 18 kilos., thus being an ideal.armament against torpedo 
craft. 


On Tuesday, March 9th, the airship, Zeppelin I., 
ascended at Friedrichshafen, this being her first trial trip since her 
reconstruction, with a crew consisting of a detachment of the 
Military Ballooning Corps. Punctually at nine o’clock the airship 
left the shed and ascended under the command of Major Sperling, 
accompanied by Captain von Jena, Captain Hecker, Engineer 
Diirr, and twelve men. Count Zeppelin himself did not sail in the 
airship. Aftermanceuvring for an hour, the airship landed without 
difficulty, and undertook a second ascent at eleven o’clock, which 
lasted two hours. After another landing, also without a single 
hitch, a third ascent took place at two o’clock, lasting three hours. 
The weather was fine, and the wind was light, so that the con- 
ditions were extremely favourable. The airship’s performances 
were satisfactory ; she answered her helm easily, and went through 
complicated evolutions with esactitude, The trial trips will now 
be continued from day to day. 
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Torsional Vibrations and Shaft Horse-power. 


THE recent articles which have appeared in our 
columns on the mechanical efficiency of marine 
engines have dealt at some length with the pheno- 
mena met with in the accurate measurement of the 
torque of shafting, more especially when the force 
of the engine tending to produce angular distortion 
in the shaft is not constant. If the engine worked 
against a constant resistance such as that met with 
in driving a dynamo, the variations of torque in the 
course of one revolution would be comparatively 
easy to deal with ; but when at the other end of a 
long shaft there is a mechanical contrivance such 
as a screw propeller introducing a rapidly fluctu- 
ating resistance on its‘own account, and susceptible 
to external influences, such as the pitching of the 
ship or the movement of the helm—influences that 
cannot be ignored in practice—the consequent 
variations in the angular displacement of the shaft 
due to torque become extremely complex. A point 
upon which special emphasis was laid in referring 
to the design of various types of torsion meter was 
that snap readings of the torque at any one point of 
a revolution might be extremely untrustworthy ; in 
fact, in cases where reciprocating engines are con- 
cerned this is accepted generally ; but it might also 
be the case with turbine mackinery, where, 
although the torque is constant, the resistance of 
the propeller is not, and in such cases, depending 
largely on the degree of variation and on the 
distance apart of rotor and propeller, an amount of 
torsional oscillation might, it was suggested, be 
induced to a sufficient extent to cause inaccurate 
readings, though possibly not to a very serious 
extent. With some types of meter it seems diffi- 
cult to avoid this possibility of incorrect measure- 
ment, and we still remain without what we con- 





tending to cause doubtful readings do not exist in 
turbine steamers. . Mr. Gibson’s method of taking 
his flashlight readings first on one edge and then 
on the other of the slot in the disc he uses is 
certainly ingenious; but this records the mean of 
maximum and minimum fluctuation, which is not 
necessarily exactly the mean torque, though 
probably in turbine work it is amply accurate, for, 
after all, there is no need for more than practical 
accuracy as opposed to the degree essential in 
laboratory or observatory work. But practical 
accuracy entails taking account not only of the 
fluctuation of torque in one revolution but of the 
existence of superposed fluctuations. It is this 
latter phenomenon that renders Mr. Edgecombe’s 
diagrams published in our issue of November 27th 
last of such interest, for, knowing that these vibra- 
tions occurred, importance was attached to their 
being recorded, and the success with which this has 
been done deserves great credit. We should have 
been still more grateful for similar diagrams off 
turbine shafts. 

An inspection of Figs. 2, 3, 4, 8, and 9, in the 
article referred to, in which various samples of 
compound phasing are given, corroborates in a 
novel manner and to a marked extent the valuable 
mathematical investigations of the torsional vibra- 
tions of shafting made by Frahm, Gumbel, Bauer, 
and others. In Fig. 4, taken at 57.4 revolutions 
per minute, the variation of the amplitude of the 
vibrations, which is sufficiently marked to enable 
the fact that they were produced by a three-cylinder 
engine driving a four-bladed screw to be easily 
deduced, is by no means so great as it is in 
Figs. 8 or 9, wherein the variations of stress in the 
shaft in the course of a dozen revolutions are very 
serious. It is exactly this condition that should be 
avoided when the engine is working at its normal 
revolutions. The explanation of the shape of the 
diagram is as follows:—The vibrations in shafting 
are of two kinds—natural and forced—and the 
former may and should be calculated with consider- 
able accuracy during the design period. When the 
engine is at work, variations occur in the tangential 
force which produce torsional deflection, and it is not 
a difficult matter to resolve any tangential diagram, 
however irregular, into a constant mean force and 
a series of harmonic oscillations by means of 
Fourier’s Theorem. The number of oscillations of 
these harmonic forces is n, 2n, 38n, 4n .... 
where n is the number of revolutions of the 
engine. If one of these series of oscillations 
happens to synchronise with the natural vibrations 
of the shaft, considerable torsional oscillations will 
be produced. The engine is then revolving at its 
critical speed, and the critical number of revolu- 
tions is said to be of the first, second, or third 
order according to the number of the series of 
harmonic oscillations with which it coincides. 
The amplitude of the forced oscillations, which is 
proportional to the producing force, is also affected 
by impeding forces such as friction or the damping 
effect of the water dragged round with the propeller, 
and, if considerably larger or smaller than the natural 
vibrations, is largely negatived by their effect, but, 
on the other hand, if it is nearly equal to the latter 
the amplitude of the torsional deflections increases 
rapidly until it attains a maximum value. These 
surging and falling effects are very clearly seen in 
Mr. Edgecombe’s diagrams and provide much food 
for reflection. 

The analysis of a complete diagram of one revo- 
lution generally shows an extraordinarily rapid 
variation of torque. Sufficient data is not yet 
available conclusively to connect exaggerated cases 
of this action with the fractures of shafting, but in 
innumerable instances the broken section appears 
to indicate that the effect was finally produced by 
this cause. In one of Mr. Edgcombe’s diagrams— 
and this phenomenon is corroborated by similar 
data published by Dr. Foéttinger—we find that, 
starting with one crank on the H.P. centre, the 
torque in the shaft rises from zero to a maximum 
and then falls nearly to zero again in little more 
than one-quarter of a revolution, and both investi- 
gations have shown us clear evidence of the exist- 
ence of negative torque at one point in each revolu- 
tion. It is no uncommon occurrence for a tramp 
steamer running 250 days out of the year to exceed 
20,000,000 revolutions per annum, and three times 
in each revolution the angular displacement of the 
shaft rises from almost zero to nearly double its 
normal’ magnitude. On an average of about five 
years it appears that, taking the steam tonnage of 
the world, some 250 shafts a year are broken; for 
the majority of these, of course, adequate reason 
for the fracture can be assigned, but there will 
remain a very large number of unascertained causes 
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rapidly recurring forced vibration coinciding with 
the natural period of the system. 

In practice, the principal reason for the adoption 
of any one type of torsion meter is low first cost. 
It is obvious that a complicated and essentially 
delicate recording meter must be a more expensive 
instrument than one of the flash-light or mirror type, 
but it is doubtful if it is so in proportion to the value 
of the facts which it is possible to learnfromit. It 
is interesting to have the opinion of various corre- 
spondents that in turbine steamers the propeller 
effect is not serious, and that snap-readings suffice 
for deducing the horse-power ; but we have shown 
convincingly that for reciprocating engine work 
nothing but recording meters will suffice. It is 
only natural to believe that the latter instruments 
will be greatly improved before long, just as con- 
siderable modifications in ordinary steam engine 
indicators have been introduced in recent years. 
The systematic and scientific analysis of indicator 
diagrams resulted in numerous improvements in 
engine design. When twelve or fourteen years 
ago the balancing of engines was beginning to 
receive serious attention, the behaviour of the 
engine could only be arrived at by the use of 
these diagrams and by calculations taking account 
of the moving weights involved. This left the 
effect of friction out of consideration, and it is 
interesting to speculate on how much more easily a 
solution of the many balancing difficulties would 
have been obtained had we possessed recording 
meters. In time to come there is little doubt that 
a much more satisfactory design of reciprocating 
engine will be evolved by closer attention to the 
design in the way of attaining less variable turning 
moments. This was obviously insufficiently aitained 
in the cases to which we were able to refer. By 
analysing results of steam and torsion diagrams 
together there is much to be learnt, and one of the 
main reasons why it merits close attention is the 
fact that considerable modifications in the design of 
marine engines are pending. We do not believe 
that in eight or ten years marine engineers will still 
be content to provide the very large slow running 
engines that are now in vogue for tramp work. An 
increase in sp3ed of rotation, largely with a view 
to reducing the cost of production, is almost 
inevitable, and developments in lubrication have 
greatly facilitated the change. Increase of torsional 
vibration is sure to result unless guarded against, 
and hitherto no means have been available for 
detecting its magnitude. There is no doubt that 
engines in which vibration is excessive are less 
efficient mechanically than those which are well 
balanced, and scope, although limited, still exists 
for improvement in this diraction. 


Br2akdowns. 


THE annual meeting of the shareholders of the 
British, Engine, Boiler, and Electrical Insurance 
Company, Limited, held at the offices of the com- 
pany, King-street, Manchester, on the 5th inst., was 
principally noteworthy because of the speech made 
by Mr. Michael Longridge, the chairman of and chief 
engineer to the company. He stated, among other 
matters, that this is the fiftieth year since the first 
of all boiler insurance companies had been started 
by his father. We shall not now say more about 
the general business of the company than to state 
that it is finane‘ally prosperous. Certain statistics 
concerning the breaking down of machinery is of far 
wider general interest. Mr. Longridge said that 
all the efforts of the staff of the company were 
devoted to preventing breakdowns, yet last year 
the rate of breakdowns among steam engines had 
been 1 in 10.5, among gas and oil engines 1 in 10, 
aod in both cases the proportion was rather 
greater than in 1907. Among electric motors the 
rate of breakdowns had been 1 in 8—practically 
the same proportion as for the two previous years, 
but among dynamos the rate had been 1 in 13, 
which, although much less than among motors, was 
much greater than in either of the two preceding 
years for dynamos. He, very correctly, added that 
rates so high did not speak well for inspection. 
But he found that insurers were quite satisfied ; 
and we are left to conclude that the percentage of 
breakdowns among uninsured machinery must be 
still greater. 

It is clear that percentages of failure so high 
do not redound to the credit of those who make or 
those who use machinery. If it is a fact that out 
of ten steam engines one is certain to break down 
every year, then that fact denotes that improvement 
is required somewhere. If an engine can make one 
revolution without breaking down it ought to be 
able to make two revolutions, and so on to 
thousands of revolutions. The question to be 





settled is why should there be a last turn of the 
fly-wheel and then a breakdown? The same 
problem presents itself as regards dynamos and 
motors. Why do these things make so many 
revolutions and then find themselves unable to 
make another? For there always is one last turn. 
This is an exceedingly interesting question—one 
quite as important in some ways, indeed, as 
economy of fuel. Mr. Longridge told his hearers 
that it was often asserted that at least with new 
plant by good makers the risk of breakdown must 
be infinitesimal; but this was by no means the 
case, and when a new and modern machine did 
break down the result was often such a complete 
smash that the repairs cost more than the repairs 
of a number of other breakdowns, for many of 
these last were of so trifling a character that if the 
machines had not been insured they would not be 
counted as breakdowns at all. 

There are two reasons why machinery should 
break down. The first is that it is not strong 
enough to bear the stresses which its parts are 
called upon to carry. The second is that proper 
care is not taken of it. There is a third reason 
which at least deserves mention. It is lack of 
recognition by a designer or an erector of the 
importance of small details. We have already, 
some year or two ago, cited one example of this. 
It will bear repeating. A large compound electric 
light engine was fitted with cylinder drain cocks, and 
these cocks in turn were fitted with copper tubes 
which led down into a sump or well some feet 
below the bed-plate. This arrangement worked 
very well for several months. One morning the 
engine was stopped, or rather steam was shut off, 
which is quite a different thing, and immediately 
afterwards the low-pressure engine was wrecked. 
The drain from the sump became blocked. Water 
accumulated and covered the end of the cylinder 
drain pipe. After steam was shut off the fly-wheel 
continued to turn, and the low-pressure piston sucked 
up water from the sump. The clearance was smill; 
there were no relief valves, and near the end of the 
next stroke the piston knocked out the cylinder 
cover and split the cylinder. Then on the return 
stroke the piston-rod was bent, and there were 
further steps taken toward complete demolition, 
and all this happened because the ends of the 
cylinder drain pipes were a few inches too long. 
Leaving defects of designs of this kind on one side, 
we come back to the proposition that machines 
break down because they are not strong enough. 
Very often this is the result of misplaced economy. 
The engine builder cuts proportions fine in order 
to save materials. We have frequently heard it 
argued that the cost of material bears so small a 
proportion to the other costs, that it need not be 
considered. This is, however, a fallacious argu- 
ment. It is not the cost of another half ton of 
steel or cast iron that has to be considered. A 
large crank shaft has more labour expended on it 
than one which is smaller. There is a greater 
surface to be machined. The plant dealing with it 
must be stronger, and so on, the whole engine, 
being kept in proportion, will be larger and heavier 
and more expensive. 

More often, however, we find that while the 
engine as a whole is quite strong enough, some 
detail is not. A marine engine is made with a link 
quite strong enough for the work it has to do, but 
not nearly strong enough, or at least large enough 
in the surface, to stand wear and tear. Then we 
have a slack fit, and knock and jar, and one day 
the whole valve gear is smashed up. We once 
asked the late Thomas Aveling what he broke 
most when he began steam ploughing. ‘ Broke 
most?” he replied; “why, we broke everything 
most.” The lessons thus painfully taught were 
taken to heart, weak members eliminated, and so 
in the end came successful steam ploughing. When 
we read Mr. Longridge’s annual reports we cannot 
resisé the conclusion that a study of breakdowns, 
and a determination to profit by that study, would 
go far to reduce their number. 

Lastly, we have the matter of supervision. We 
have only to read the warnings given by the engi- 
neers of all insurance companies to see how diffi- 
cult it is to get the work of examination properly 
carried out. How often, for example, can an 
inspector succeed in getting heavy brasses lifted 
that he may examine a crank shaft journal for hair 
cracks? The engineer in charge frequently finds 
himself compelled to forego examinations that he 
knows ought to be made because there is no time 
available. When we look beneath the surface we 
find that “ accidents ’"—that is to say, fortuitous 
events, the occurrence of which could neither be 
anticipated nor guarded against—are few. By far 
the larger number of breakdowns might have been 
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avoided. In the long run that designer is the mogt 
able whose machinery never plays those who use jt 
false. And quite largely the immunity from disaste; 
is due to minute attention to minute details, and 
careful keeping in mind of what the consequences 
of failure would probably be. A split pin is but 
feeble little thing ; its absence has led to the wreck 
of a railway train and the loss of many lives. 
the wise and experienced designer no detail ig yp. 
important, and no documents should be more care. 
fully studied in every drawing-office than Mr. 
Longridge’s annual reports. 


The Cost of Steam Power on the Continent, 


It has repeatedly been said that steam engines jn 
France, Germany, Italy, Belgium, and Holland aye 
more economical than those used in Great Britain. 
No serious attempthas ever been made to controvert 
the general truth of this proposition ; instead, various 
explanations have been offered to account for what 
is accepted as within limits true. Thus it has been 
urged that coal being dearer and worse than it is iy 
this country, economy has been more sought for, 
Another reason is that men manufacturing steam 
engines sought for improvements, and carried out 
investigations without adequate parallel among our- 
selves. We may mention, for instance, such men 
as Sulzer, Van den Kerchove, Bollinckx, Hirn, and 
Lentz among a great many. Further, it is beyond 
question that the steam users in the countries we 
have named willingly paid prices for their steam 
plant which no English maker could get. But 
when we have conceded all this, there remains 
something to be explained ; there are factors outside 
and beyond the mere excellence of the plant that 
contribute to its economical success. 

If we compare the cost of generating electricity 
at home and abroad, it will be found, we believe, 
that on the whole the balance is in favour of our 
neighbours. Of course, there are exceptions both 
ways, but we speak of normal results averaged over 
large areas. For our present purpose it is unneces- 
sary to say anything about the economical efficiency 
of dynamos or motors. Our attention is confined 
to the steam plant driving them. One of the first 
things to strike the visitor to a continental power- 
house is its extreme cleanliness, and the good order 
and discipline which prevail. Nothing needs 
‘seeing to when we get achance.” “ The stitch- 
in-time’’ policy reigns supreme. It does not 
appear that there is any demand for a man who is 
supremely resourceful, warranted to get the engine- 
room out of any difficulty, for the difficulties do not 
turn up. The risk of breakdowns is, under such 
conditions, reduced to a minimum, and that alone 
implies a great deal. Another element of cheapness 
is the small cost of labour ; and that in its turn is 


|made possible by the temperate and industrious 


habits of the workmen, which in their turn are 
fostered by regular employment. All the running 
conditions make for economy. Only those who 
have experience in managing power-houses can 
understand how much. 

In almost every instance we find that progress is 
continuous. The introduction of improvements is 
slow, but there is a continuous advance. Methods 
of working which possessed the stamp of antiquity 
give place to others more modern. Much has been 
said about the generation of steam in this country, 
for example, and changes have been tentatively 
initiated, but abroad they have been adopted. 
We may mention, for example, certain power- 
houses in Holland, in which comparatively old 
tandem compounds are doing wonderful work, 
very largely as a result of the use of superheated 
steam. The principle of using boilers solely to 
generate steam is finding favour. Comparatively 
small Lancashire boilers are used in conjunction 
with large surface superheaters, and economisers 
which may almost be regarded as water-tube boilers. 
The main boilers are supplied with water at a 
higher temperature than that proper to the working 
pressure ; and so the generating powers of the boiler 
are greatly increased, just as they are when a Hal- 
pin’s storage reservoir is used. When a boiler, which 
has to play the part of feed-water heater as well 
as steam maker, is hard fired, there is always 
waste of fuel, the gases passing away at a high 
temperature. If the water is fed in very hot, then 
the boiler has nothing to do but make steam, and it 
has repeatedly been shown that violent ebullition 
greatly promotes the absorption of heat by the 
water. Therefore, it is possible to burn large 
quantities of coal per square foot of grate, and yet 
not raise the temperature of the gases when leaving 
the boiler unduly. The De Nayer water-tube boiler 
is much used, and it was at one time the practice to 
put down two of these boilers, one in front of the 
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other- the first boiler made steam, the second 
acted as a feed-water heater. 

This cutting up of the work done by the fuel into 
arate eompartments, so to spear, may be 


caueted as a thing of yesterday, at all events in 
this country. It was always argued that the work 
of coal should begin and end with the boiler, and if 


that were big enough, and worked as it should, 
no necessity for an economiser existed. That theory 
has disappeared for many years. The economiser 
is now recognised as an essential in every well- 
designed steam plant. It and the superheater, 
however, have until recently been regarded as 
adjuncts or auxiliaries. They now take equal rank 
with the boiler. The highest temperatures of 
combustion are used to make steam. It is not 
essential that the boiler should be of maximum 
efficiency, estimated by its evaporation per pound 
of coal. The products of combustion next pass to 
the superheater, and from that to the economiser. 
In each of these the gases are used to the best 
advantage; and care is taken that they shall not 
escapeata higher temperature than is needed to secure 
a good draught. Looked at in this way, we see that 
efliciency of fuel does not depend on the excellence 
of a boiler alone, but on the whole plant. A com- 
paratively poor boiler will give a high economic 
result, especially when forced, if it has nothing 
to do but make steam. Again, if superheating 
makes a pound of steam go as far as 1.2 1b. un- 
superheated, we may regard the evaporation of 
the boiler as equal to that of one producing 20 per 
cent. more saturated steam; and, lastly, we have 
the economiser, which is specially adapted to pick 
up heat which a boiler could not utilise, because the 
temperature inside would be too high. The carry- 
ing out of this departmental system means, it will 
be perceived, a reduction in the dimensions of the 
boiler and an increase in those of the superheater 
and economiser. So far as we are aware, the prin- 
ciple has not yet been pushed far enough in this 
country. No doubt the cost of steam plant would 
be augmented by the use of larger superheaters and 
economisers, but the boilers would cost less. <A 
method of working which is apparently giving much 
satisfaction, in Holland at all events, deserves 
careful consideration in this country. 


The Eight Hours’ Day in Practice. 


THE first fruits of Parliamentary interference 
with adult labour in coal mines by the passing of 
the Coal Mines Regulation Act, 1908, prescribing an 
eight hours’ day in collieries, are now being gathered 
in South Wales, and the harvest may probably also 
be reaped in certain other parts of the country in 
the near future. When reporting in May, 1907, on 
the possible economic effects of the limitation to 
eight hours of the length of the working day the 
Departmental Committee, although refusing to 
accept the conclusions of most witnesses engaged 
in colliery management that the restriction would 
result in a loss of production of over 25,000,000 
tons per annum, admitted that some diminution 
would follow a reduction of hours, whether intro- 
duced suddenly or gradually. The Committee 
added that the extent of the decrease would vary 
in the different colliery districts and be most 
serious in those districts—such as Lancashire and 
South Wales—in which at present the longest 
hours are worked. How prophetic this statement 
was is shown by the course of events in South 
Wales at the moment, notwithstanding that the 
Committee did not arrive at any definite con- 
clusion as to the effect of the eight hours’ day 
on wages and employment. The prospect 
which faces South Wales to-day may have to 
be confronted in certain other coal-raising centres 
to-morrow. In South Wales the representatives of 
the Coalowners’ Association on the Conciliation 
Board, as a result of counsel’s opinion, recently 
intimated to the miners’ leaders that the present 
wages agreement, which was entered into in 
1905, will terminate at the beginning of July, 
When the Coal Mines Regulation Act will come into 
operation in the Principality and in most other 
parts of the country, Durham and Northumberland 
coming within its scope next January. If the 
existing conditions of working were to continue in 
South Wales the agreement would not lapse until 
the end of this year, but the new state of affairs 
created by the Act, as the coalowners are advised, 
nullifies the agreement and renders it necessary to 
negotiate a new one on the basis of the new con- 
ditions provided by the Act. The crisis in South 
Wales, around which subsidiary questions have 
arisen In connection with the closing of pits 


be paid for dealing with coal cut by mechanical 
cutters, represents the first stage of the Coal Mines 
Regulation Act, 1908, in practice. It is also the 
initial fulfilment of the warnings given by the 
technical journals as to the probable disastrous 
results of unnecessary interference with a body of 
men who were already organised sufficiently to 
carry through an eight hours’ day by agree- 
ment with the coalowners if they had earnestly 
desired to do so. But the die has been cast, 
and the time is approaching when it will have 
to be determined, in the first instance in South 
Wales, who shall pay the cost. With the ex- 
pected large diminution in the production, the 
men will be less favourably situated under the new 
wages agreement which it is hoped will be nego- 
tiated than under that which has obtained during 
the past three or four years ; and what happens in 
South Wales will be reproduced in Monmouth- 
shire, Lancashire, and perhaps in certain other 
districts in the course of a few months. 








LITERATURE. 


Heavy Electrical Engineering. By H. M. Hobart. London: 
Constable and Co. 
Tue word heavy, which takes first place in the title of 
this book, serves to distinguish it from the many text 
books on electrical engineering. It makes no reference 
to galvanometers, resistance boxes, or primary cells, nor 
do we find anything about Ohm’s law. The book is one 
which differs from most others we have seen with some- 
what of a similar title, in that its author has confined 
himself to those things which really deserve to come 
under the heading of engineering, and has avoided all ele- 
mentary matter generally dealt with in electrical 
engineering text books. It is a book which appeals to 
central station engineers and those who desire to become 
such. To those also who are interested in the electrifica- 
tion of railways it should prove of value. It is by no 
means a purely electrical book, for there are chapters on 
steam raising plant, piston engines, steam turbines, and 
condensing plant, all of which are naturally of importance 
to electrical engineers associated with the generation of 
electtic power. The overall efficiency of generating 
stations, and the relation between coal consumption and the 
outgoing electrical energy forms the subject of another 
section of the book, and here the efficiencies of various 
generating stations are dealt with. The efficiency is 
defined as the ratio of the kilowatt-hours delivered from 
the generating station during a year to the coal burned 
during the year. To illustrate his method the author 
makes a calculation for a representative generating 
station in Great Britain. At this station during twelve 
months 1.5 million kilowatt-hours were delivered, and the 
power was employed for lighting and tramways. The load 
factor was 22 per cent., and the station was running 
condensing. The coal burned had a calorific value of 
7500 kilowatt-hours per ton, and 6700 tons were burned 
during the year. Hence, the total energy of combustion 
for the year amounted to 7500 x 6700 = 50 million 
kilowatt-hours. Thus the overall efficiency of the station 


It is also shown that the 


efficiency of the Berlin electricity works during 1905 
was 10 per cent; that of the Glasgow Corporation tram- 
ways during 1906, 9.6 per cent. ; and that of the Sheffield 
Corporation tramways during 1906, 7.8 per cent. 

The author considers the subject of the design of generat- 
ing stations at some length, and plans and cross-sections 
of various stations are given. A useful table is also 
included in this chapter, which embodies particulars of 
the engine rooms and generating machinery for forty- 
eight power stations. High tension power transmission 
lines have also received a considerable amount of 
attention. The author estimates the complete cost of 
overhead and underground transmission lines for various 
amounts of power transmitted, and for various 
voltages between conductors. Then from the results 
obtained in these particular cases, by plotting curves he 
deduces certain general conclusions as to the cost of any 
transmission line. Some fifteen pages are devoted to the 
high tension-continuous-current series system, and here 
Mr. Highfield’s paper, read before the Institution of 
Electrical Engineers in 1907, is mainly dealt with. It is 
not quite clear whether the author is or is not in favour 
of that system, but the chapter is brought to a close by 
giving Behrend’s views of the subject, which are against 
it. The remainder of the book, comprising about 
sixty-five pages, is devoted to electric traction. Elec- 
tric traction calculations are gone into, and there are 
many useful curves. It is when Mr. Hobart comes to 
deal with traction motors that he attacks the subject of 
single-phase traction in earnest. He compares it with 
the direct-current system, from the point of view of first 
cost, and from the point of view of operating cost, and 
his conclusion is, and we believe has been from the first, 
that for suburban sections of railways the continuous- 
current system is far preferable. Here Mr. Hobart takes 
the opportunity of expressing his views with regard to 
the sm il of the South London line of the London 
and Brighton and South Coast Railway, a system to which 
he is wholly opposed, because electrical engineers have 
developed far better means of railway electrification ; 
however, he rather looks forward to the opening of the line, 
as it will, in his opinion, “ provide the railway and engi- 
neering world with a practical demonstration of its in- 
feriority for such a service ;” and he hopes railway direc- 
tors will not conclude that this single-phase system is the 
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oa have become unremunerative owing to the 
ail In coal prices, and also in regard to the wages to 


best thing that engineers have to put forward for railway 


Hobart’s feeling towards the single-phase system for 
railway electrification. The book, taken as a whole, 
contains a vast amount of useful information, and 
although the author’s views—for he expresses them freely 
—will no doubt fail to meet with the approval of many, 
they are interesting, and in many cases unquestionably 
the result of considerable investigation. The book is 
devoid of advanced mathematics, and can be understood 
and appreciated by the student as well as the practical 
man, 





SHORT NOTICES, 

The Universal Electrical Directory. (J. A. Berly’s.) 
London: F. Alabaster, Gatehouse and Co., 4, Ludgate-hill, 
E.C. Price 14s. in England.—This is the twenty-eighth 
edition of this directory, and contains the names and 
addresses of the members of the electrical trades and allied 
industries all over the world. The 1909 edition consists of 
four sections—the British, Colonial and General, Continental, 
and United States—giving a total of 31,894 names. Each 
section is again sub-divided into an alphabetical and classi- 
fied section, and in the case of the British a geographical 
section has been added which should prove of value to 
travellers. A thumb index simplifies the turning up of any 
part desired. The alphabetical sections include telegraphic 
addresses and telephone numbers and codes, and many 
financial particulars regarding British limited liability 
companies. Lists of all electricity undertakings in the 
United Kingdom, British Colonies, and some other countries 
are given, showing the nature of supply, system of distribu- 
tion, capacity of plant, voltage, and chief engineer’s name, 
and, in the case of alternating current, the phase of 
periodicity also appears. 

Power Handbooks: Boilers. By Hubert E. Collins. 
London: The Hill Publishing Company, Limited, 6, 
Bouverie-street, E.C. Price 4s. 6d. net.—Like the other 
books of this series, this one on boilers is written in 
language which the mechanic and others who have not 
had a theoretical engineering training can understand. 
The nature of the book can be fairly well gauged by 
the titles of some ofits chapters. The first of three chapters, 
for example, are entitled, Watching a Boiler at Work, 
Simple Talk on the Efficiency of Riveted Joints, and Simple 
Talk on the Bursting Strength of Boilers. Among other 
things the book deals with calculating the strength of 
riveted joints, graphical determination of boiler dimensions, 
horse-power of boilers, boiler appliances and their installation, 
care of the horizontal tubular boiler, setting return tube 
boilers, renewing tubes in a tubular boiler, and other 
branches of the subject which should prove of interest to 
those who desire a general elementary knowledge of boilers. 
As in the case of the other books of this series, a geod portion 
of the information which the book contains originally 
appeared in our contemporary Power. 


Hydrographical Surveying. By the late Rear-Admiral 
Sir Wm. J. L. Wharton, K.C.B. Third edition. Revised 
by Rear-Admiral Mostyn Field, F.R.8. London: John 
Murray, Albemarle-street, W. Price 21s. net.—Since the last 
edition of this book was published the death of Rear-Admiral 
Sir William Wharton has occurred. The revision of the work has 
since been entrusted to Rear-Admiral Mostyn Field, F.R.8., 
the Hydrographer to the Admiralty. The text of the former 
edition remains substantially as before. Numerous additions 
have, however, been made which enhance the value of the 
book. The use of photography fcr the reproduction of chart 
drawings on smaller scales has been included. Other new 
matter includes the introduction of chronographs for use in 
the field ; the development of the Pittsburg deep sea current 
meter; a new form of automatic tide gauge and its 
possibilities for use in deep water; the application of the 
range finder to surveying purposes; improved apparatus 
for ship sounding; and the practical effect of better know- 
ledge of the nature of the slope of the bottom at different 
depths in connection with searching for vigias. 

Photographic Optics and Colour Photography. By G. 
Lindley Johnson. London: Ward and Co., 34, Craven-street, 
Charing.cross. Price 7s. 6d. net.—In this book the author 
gives a brief description of the various forms of cameras and 
lenses at present in use, and he discusses the simple problems 
connected with the lens and general optics of photography 
and the optical lantern, as far as is necessary for the student 
and optician. Many illustrations of the various optical in- 
struments are given. The various processes connected with 
colour photography, and the physiological and physical 
problems dependent upon them, are discussed. The theories 
of light action on the photographic plate are also briefly 
touched upon. The section on colour photography is very 
interesting, and some excellent reproductions of colour 
photographs are included. A point about the book worthy 
of mention is that the author has endeavoured to deal with 
his subject with as little mathematics as possible. 

Shafting, Pulleys, Belting and Rope Transmission. By 
Hubert E. Collins. London. Hill Publishing Company, 
Limited, 6, Bouverie-street, E.C. Price 4s. 6d. net.—The 
object of this book is to supply the reader with practical 
information relating to the handling of shafting, pulleys and 
belting. A large amount of the information contained in 
the book originally appeared in our contemporary Power. 
Among other things the book gives some hints on trueing up 
line shafting ; some practical methods of loosening pulleys ; 
some notes on the care and management of leather belts; a 
comparative test of four belt dressings; a new scheme in 
rope transmission, &c. The book is divided into eighteen 
chapters, most of which are well illustrated with diagrams, ~ 
&c., which enable the reader to easily follow the instructions 
given. To practical men associated with shafting, pulleys, 
belting and rope transmission the book should prove of value. 
The Fleet Annual and Naval Year Book, 1909. Compiled 
by Lionel Yexley. London: The Fleet, Limited, 411a, 
Harrow-road, London, W. Price 1s. net: 2s. 6d. net cloth 
boards.—This issue of the ‘‘ Fleet Annual’’ is somewhat of 
a departure from preceding issues, the articles in Part I. 
being critical reviews of the great naval agitations of the 
year. Naval gunnery is ably dealt with by ‘‘ St. Barbara II.,’’ 
whilst the possibility of maintaining a Two-Power Standard 
against the pace set by Germany is the subject of the second 
article, under the title of ‘‘The Death of the Two-Power 
Standard.’’ Besides much other interesting matter pertain- 
ing to the Navy, there is an article on Engineering Progress, 
in which the author urges the formation of a naval invention 
bureau, where thousands of valuable ideas, now unfruitful, 
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Fig. 1—OIL .ENGINE DRIVING A TURBINE PUMP 


SMALL LIGHTING AND PUMPING SETS. 


DURING a recent visit to the Queen’s Engineering Works of 
W. H. Allen, Son and Co., Limited, of Bedford, we were 
shown several small vertical enclosed oil engines which the 
firm is now manufacturing. These engines have been 
designed to meet an increasing demand for vertical oil 
engines running at moderate speeds, which may either be 
direct coupled to the machine they have to work, or drive 
such machinery through belts, gearing, or chains. As 
paraffin can be obtained in nearly all parts of the world, this 
fuel is used, and there is no necessity to start the plants on 
petrol, as is so often the case. Instead, a blow lamp is 
neatly arranged in conjunction with the vaporiser for heating 
the latter before starting. LZven the small-powered engines 
of 2} and 24 brake horse-power run at moderately low speeds, 
800 revolutions per minute being the highest. 

Two of the sets are illustrated in Figs,1 and 2, That 









































being spigoted into bored bearers to ensure perfect align- 
ment. The cylinder is 5in. diameter by 6in. stroke, and the 
normal speed of running is 750 revolutions per minute. In 
the larger sizes of engines the combustion chambers are 
bolted to the cylinders. With the exception of the cranks, 
which are made of nickel steel, all the working parts are of 
Siemens-Martin steel case-hardened in those places where 
wear might occur. The inlet and exhaust valves are 
arranged the one above the other in a pocket at the side of 
the combustion chamber, and the inlet valve forms a cover 
for the exhaust valve. This arrangement was adopted to 
suit the vaporiser, which is bolted against the inlet and 
exhaust ports. 

The vaporiser, which is inset in Fig. 3, is very neat. It 
consists of a central tube which forms the chimney for the 
lamp, and this tube also holds the lamp itself. Round this 
tube is the space through which the paraffin is vaporised on 
its way to the engine, The exhaust gases pass through the 
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Fig. 2—2; H.P. OIL ENGINE AND DYNAMO 


| makers employ a valveless pump driven by an excentric op 
the crank shaft. By this means oil is forced through all the 
bearings, including the crank pin and crosshead pin. 
Ignition is by low-tension magneto driven from the half. 
speed shaft by spiral gearing, except in the case of the 
24 horse-power engine, when it is oscillated by a crank. The 
sparking plug is placed at the side of the valve pocket, and 
is worked by a very simple make-and-break gear, a feature of 
which is the method of removing the trip-rod, when it js 
desired to examine the sparking plug. This rod is held in 
place by a steel guide washer, which has a spigot fitting into 
a bracket below the plug, the guide washer being kept in 
| position by the same spring that depresses the rod to trip the 
plug, the bracket being slotted to allow the rod to pass. All 
that is necessary to remove the rod is to depress the guide 
washer against the spring, and pull this rod aside. There is 
a single hand wheel which operates the half compression, 
and retards the ignition for starting up. In conclusion, we 
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Fig. 3—-GENERAL ARRANGEMENT AND DETAILS OF SMALL PARAFFIN ENGINE 


which is shown driving a turbine pump is of 2} brake horse- | 
It is direct | 


power, and runs at 750 revolutions per minute. 
coupled to a din. turbine pump discharging 140 gallons per 
minute against a 30ft. head. At this head we are told that 
the pump does not require the full output of the engine, but 


by lowering the head, and increasing the quantity, full out- | 


put can be obtained. The engraving—Fig. 2—illustrates a 
smaller engine, which develops 24 brake horse-power at 800 
revolutions per minute. It is direct coupled to a 14-kilowatt 


dynamo, and is fitted with a small rotary water-circulating | 


pump. Ineach case the engravings show the compactness 
of the plants, which require very little floor space. 

The engraving—Fig. 3—illustrates a general arrangement 
of one of the single-cylinder 5 brake horse-power engines. It 


will be noticed that there are no unusual features in the | 


general design of the engine. The bed-plate and tank are 
cast in one piece, to which the bearings are securely bolted, 


outer jacket. Thus, it will be seen that when the lamp is 
being used for starting up, the paraffin is vaporised by the 
heat given up from the walls of the inner tube, and as soon 


a3 the exhaust gases have sufficiently heated the outer tube | 
The fact that the lamp is placed | 

centrally in the vaporiser enables the engine to be started | 
| quickly, because the heat is applied just where it acts most | 
| efficiently. The fuel is fed to the vaporiser through an ordi- | 


the lamp is turned out. 


nary float chamber as used in ordinary carburetters. That 
this system of vaporisation is efficient will be gathered from 
the following figures. The engine set shown above coupled to 


| the ‘‘ Conqueror ’’ turbine pump has a capacity of 140 gallons 
| per minute against a head of 30ft., and the total consumption 
| of oil per hour in pounds only amounts to 2.12. 


Reference must also“ be made to the efficient method of 
lubrication employed. Instead of splash lubrication—the 
method so frequently adopted in engines of this size—the 


| should like to add that we saw several of these small plants 
| at work, and the smoothness of running, and the absence of 
| smell and vibration were particularly noticeable. 








COFFERDAM FAILURE AT BIRKENHEAD. 


| EARLY on Saturday morning last a lamentable accident 
| occurred on the estate of the Mersey Docks and Harbour 
| Board at Birkenhead. A new dock known as the Vittoria 

dock has been under construction for some two years past, 
| and was nearly finished. Indeed, it is said that the very day 
| the accident took place the men engaged were to be paid oll, 


as the work was practically completed, and it was re Be 
ne 


The 


{ 
| let water into the new dock from what is known as t 


| Float Dock during the course of the next few days. 
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— 
entrance to the new dock was protected from the water of | 
the river Mersey by means of a cofferdam constructed of A PORTABLE DYNAMOMETER. 
wood piles driven into the river bed, the entrance being about | 
100ft. wide and the depth over 40ft. The piles were re-| WITHIN the past year or two several dynamometers have 
jnforced by a timber structure and by a clay embankment. | been placed upon the market for determining the brake 
The tide was about an hour after full, and there was a heavy | horse-power of small engines, particularly those engines used 
bead of water against the cofferdam. The nightshift had | for motor road vehicles. A new dynamometer of the portable 
been at work for about 14 hours, and fifteen men were engaged | type, possessing features which we believe have not hitherto 
in or close to the entrance. been adopted in this type of instrument, has just been intro- 
Apparently the foundation of the cofferdam suddenly gave ' duced by Acer Limited, of Grosvenor-road, Hanwell, W. 















































Fig. 1—SECTION AND PLAN OF DYNAMOMETER 


With this dynamometer the maximum brake horse- power of 
engines of comparatively small powers can be obtained at 
once without any calculations, and by taking only the 
one reading on a specially prepared chart, which is attached 
to a revolving drum. The accompanying engravings 
illustrate the dynamometer, which is primarily intended for 
taking the power of motor car engines, and clearly show the 
chief features of its construction. 

The record is made on a chart attached to a revolving 
drum. The readings on the chart show on the ordinate the 


way, without any warning, and fourteen out of the fifteen 
men lost their lives, being covered by the mass of material 
brought in by the rush of the water. There were several 
other accidents, and in the case of one of them, at all events, 
amputation of a leg had to be carried out, but upto the time 
of writing no further loss of life is reported. 

Since the accident, no official explanation of the cause of 
which has at present been given out, every effort has been 
made to fill the new dock with water as soon as possible. 
There is a bank of earth between the East Float and the new 




















Fig. 2-ACER PORTABLE DYNAMOMETER 


pull in pounds exerted by the engine, and on the abscissa the 
lineal speed of the fly-wheel in feet per second. The curved 
lines shown—Fig. 4—are worked out from the expression 

Net pull in pounds x feet per second 

550 ; 

which gives the brake horse-power. It therefore follows that 
the readings recorded not only show the horse-power of the 
engine, but the lineal speed of the fly-wheel and the pull 
exerted on a spring. 


dock, and the water in the former threatens to break through 
this bank. If it did so the results would be serious. Vessels 
in the East Float have accordingly been removed to other 
berths, and pumps busily engaged getting water into the 
Vittoria Dock, 

The work of recovering the bodies of the poor men who 
have lost their lives will bea matter of considerable difficulty. 
It was, we understand, at first thought that it would be 
necessary to reconstruct the cofferdam and pump the water 
out. This course, however, will not now be pursued, and we 














Fig. 3—DYNAMOMETER SEEN FROM ABOVE AND BELOW 


gather that as soon as the dock has been filled with water it Referring to Fig. 1, it will be seen that the dynamometer 
ieee first of all to employ a dredger to disturb the | comprises a frame supported at one end by two adjustable 
; by sufficiently for divers to ascertain the exact condition | legs—so made as to enable the height of the instrument to 

th ms bade te - a _ this is known to take steps to bring | be — _ Fes — es under which it is eB pc 
. supported at the other end by a pin suspension arranged so 

| that that end can be raised or lowered to put the pressure on 
the brake when the lever is pressed down by the operator. 

ois a electrical engineer of the Hornsey Town Council | The side frames are fitted with bearings near the centre, in 
— _ that if the Daylight Bill becomes law it will mean a | Which is supported a shaft carrying a cradle, Fig. 3. This 
4 inution in the revenue of the borough electrical undertaking | cradle carries a wheel which comes into contact with the 
uring the summer months of 75 per cent. | fly-wheel of the engine, and on the same shaft is attached 
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a centrifugal governor. This actuates the lever to which the 
recording pen on the drum isattached. Thus the higher the 
speed, the further is this pencil or pen moved over the drum, 
With regard to the amount of movement of the drum, this de- 
pends solely on the pull of the engine on a brake band—in other 
words, on the extension of thespring. The spring is connected 
to an endless chain, the latter carrying cork brake blocks, as 
these have been found to give the best results. By means 
of small chain gearing the drum surface moves double the 
distance that the spring extends. If, for instance, the 
spring extends its full amount, i.e., 3in. for a pull of 150 1b., 














Fig. 4—REGISTERING MECHANISM 


the pencil would then move over a length of 6in. on the 
circumference of the drum. 

We have seen this machine and observed it at work. It 
is of substantial construction, and the various working parts 
are of ample proportions. Nor is the speed measuring device 
complicated ; the comparatively few working parts are not 
likely to get out of order or adjustment with ordinary usage. 
The wheel shaft, for instance, is gin. diameter and runs in 
ball bearings, of which the outer race is 1lgin. diameter. The 
end thrust is taken on a substantial ball race. When at work 
the pointer remains steady, and does not oscillate so as to 
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render the readings difficult to take. Pressure is applied by 
hand till the maximum power is given off, and the instru- 
ment can be so held as long as required. 








ELECTRICAL TRADES BENEVOLENT INstITUTION. — A_ festival 
dinner in aid of this institution will be held at the Whitehall 
Rooms, Hotel Metropole, on March 30th. In connection with 
this, the first festival dinner, a great deal of work has already 
been done by the special committee appointed for the purpose, 
and from the interest already displayed it is anticipated that a 
considerable sum of money will be available for presentation on 
the above occasion. 

INSTITUTION OF CivIL ENGINEERS.—The 22nd annual dinner of 
the Manchester Association of Students was held at the Grand 
Hotel, Manchester, on March 3rd. The chair was occupied by 
Col. H. T. Crook, M. Inst. C.E., the president, and there were also 
present among others:—Mr. J. C. Inglis, president, Inst. C.E. ; 
Messrs. F. E. Priest, S. L. Pearce, J. Cartwright, T. de Courey 
Meade, L. W. Wells, J. A. Saner, J. H. Lynde, Prof. W. B. Dawkins, 
Mr. W. B. Worthington, Dr. J. H. T. Tudsbery, the Mayor of Salford, 
Prof. Rutherford, and Messrs. C. E. Stromeyer, G. Hughes, W. H. 
Hunter, M. Longridge, J. E. Petavel, F.R.S., and S. S. Platt. 
The toast, ‘‘ The Institution of Civil Engineers,” was proposed by 
Mr. D. L. Smart, a student of the Institution, and was replied to 
by Mr. J. C. Inglis, who reviewed the work which this Institution 
is carrying on. Amongst other functions, he said that the council 
were at present engaged in impressing their views on the Local 
Government Board with regard to the appointment of engineers to 
public works who were properly qualified for their duties. There 
was a strong determination that the best men should be brought 
to the front. He also alluded to the committee which had been 
appointed to inquire into the questions connected with the employ- 
ment of ferro-concrete, and this committee had been framed on the 
widest possible lines. That was a subject of special interest to 
Manchester, for it had been tackled in that city more considerably 
than anywhere else. The question of research was also to the 
front. Efforts were being made to keep abreast of the times. 
With regard to the Army, Mr. Inglis said the War-office had 
applied to the Institution for fifteen officers in the Royal Engi- 
neers, and they had found no difficulty in recommending twenty- 
two men from whom the requisite number had been selected. The 
toast of the Manchester Association of Students was proposed by 
Dr. Tudsbery, who spoke of the good work which this association 
was doing. The toast was responded to by Colonel Crook. The 
speaker said the Institution desired to embrace all sides and phases 
of engineering, but the present tendency was to sub-divide the 
great growth of what they might call without disrespect union 
institutions which dealt with one side, one phase, or one limited 
area of the whole of the professional service. He was inclined to 
think that there existed too much of a tendency to specialise now-a- 
days. The students of the Institution of Civil Engineers had 
papers which were of the greatest variety. ‘‘ Our Guests ” was 
gg by Mr. F. L. Cook, Student Inst. C.E., and replied to by 

r. W. B. Worthington, M. Inst. C.E., and the toast of the Hon. 
Secretaries was replied to in a few well-chosen sentences by 
Mr. Allen. During the present session a series of lectures is to be 
given to this section by Prof. Unwin. These are sure to be well 
attended. During the past year three Miller prizes of £10 each 
have been won by men belonging to this association, namely, 





Messrs, Barnes, Howarth, and Hunter. 
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40-ROLLER PILE RAISING MACHINE. 


THE machine of which we give a half-tone engraving 
above is the latest development of a well-known system 
for raising the pile of flannelettes or flannels. The system 
essentially embodies a number of rollers of small diameter 
covered with card fillet, and carried in a circular frame which 
revolves round a main axis, while the rollers themselves are 
caused to rotate around their own individual axes. The 
carding rollers are caused to rotate in the opposite direction 
to that of the fabric which is being raised as it passes round 
the main roller. These rollers are caused to revolve by 
means of two endless belts passing over pulleys mounted on 
each end of the rollers, the tension of the belts necessary to 
make contact with the rollers being ¢ffected by a special 
device. The machine illustrated has 40 carding rollers, and 
the refinements recently introduced are intended to give 
a greater production, a milder ‘‘raise’’ and finer finish. 
The bearings for the roller ends consist of lubricated brass 
bushes with a device for preventing the splashing of the 
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PILE RAISING MACHINE 


ubricant, and can easily be renewed when worn. It will be 
observed from the sketch above that the teeth of the card 
fillets are alternately inclined in opposite directions, or 
‘* pile ’’ and ‘‘counter-pile,’’ ‘‘ pile ’’ meaning an inclination 
in the same direction as the motion of the fabric. Previous 
to passing over the rollers, however, the cloth is caused to 
travel round a steam heated copper cylinder shown on the 
left-hand side of the general view. The driving of the 
machine is effected by the wide belt shown, adjustable tight- 
ening pulleys being provided on each side to take up the slack 
of the belt. The cylinder of the machine measures 5lin. 
from centre to centre of the rollers, and a cover is provided to 
enclose the gearing and also to serve as a splash plate to catch 
oil thrown off by the bearings. The card roller necks are 
lubricated automatically during the operation of the machine 
from a sight-drop lubricator. 

The main shaft of the cylinder is supported at each end by 
long phosphor bronze bearings, more than three diameters 


long, and the end plate is built up of two sections, an arrange- | 


ment which simplifies fitting up or repairing. In the 
machines previously built on this system the speed of travel of 
the cloth has been varied by stepped cone pulleys. In order 
to alter the speed with the most delicate graduation taper 
cones have been substituted in the present case. The taper 
cones are situated at the far end of the machine and cannot 
be seen in the illustration. A device has been introduced by 
which the desired variation in the speed is effected from the 
front of the machine by a hand wheel and screw operating the 
belt shippers, while a dial is provided to show the degree of 
tension on the belts. The system of driving through the 
taper cones also enables the relative speeds of the in-taking and 
off-taking rollers for the cloth to be varied quickly. As the 
cloth enters the machine it passes over a tension roller in 
order to present a smooth surface to the rollers. Upon 
leaving the machine it passes upwards over guide rollers, being 
afterwards plaited down in the usual manner. The brush 
cleaning rollers are driven by iron and raw hide spur gearing. 
To minimise the floor space occupied, the makers of the 
machine, Tomlinson’s (Rochdale), Limited, Soho Works, 
Rochdale, have inverted the flanges of the framing, and the 
machine has been generally arranged so that the various parts 
are easily accessible. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 


SLIP IN MARINE PROPELLERS. 


Sir,—I have recently had occasion to consult several text-books 
which incidentally treat at more or less length of marine propellers, 
The subject is one with which I have had to do for several years, 
I laid it by for a time, and so came fresh at it again, as I have 
said, recently. 

It strikes me as remarkable that an important fact about marine 
propellers has received scarcely any notice, and the phenomena 
centring round that fact are scarcely referred to. This fact is 
that there must be slip in all marine propellers. We hear about 
negative slip, no slip at all, and very small slip. It is not sur- 
prising that some persons hold that if a propeller is properly 
designed it need not have any slip. 

To make what I am going to say clear, | will take the case of a 
paddle-wheel. The cireumference to the centre of effort of the floats 
I shall suppose is 50ft., and the speed_.of the vessel 20 miles—not 
knots—or 105,60Uft. per hour. Dividing this by 50, we get 2112 revo- 
lutions for the paddle-wheel per hour, and 35.2 nearly per minute. 
A moment’s reflection will show that if the paddle-whee! made 
fewer turns than this it would be dragged through the water ; if 
it made more turns it would have slip. In other words, the wheel 
must revolve at the rate of 35.2 turns per minute before it can 
exert any effort on the water, and to cause its revolution at this 
rate does not imply the expenditure of any power save that repre- 
sented by overcoming friction, splashing, and setting up eddies. 
Indeed, with properly made wheels very little loss would be 
incurred in this way. To make my statement c'earer, let us 
suppose that the paddle-wheels were disconnected—as in the case 
of the Great Eastern—and the ship driven by a screw. Then the 
wheels would revolve at just so much less speed than that of the 
ship as was necessary to set up an effort on them to overcome the 
friction of the bearings. Yet another illustration is supplied by 
the fact of which mention is never made in books, viz., that high- 
speed paddle steamers must have their floats set at a different 
angle from slow-speed steamers ; they cannot lift water, because 
they are always running away from it. The float board slides 
away from under the water, which is left behind by its own inertia. 

Let me now for the paddle substitute the case of an undershot 
water wheel set in an open river. Dozens of them were formerly 
to be seen on the Rhine and other rivers. It is obvious that so 
long as this whee] had a circumferential velocity precisely equal 
to that of the current it could do no work, and it is known that 
the maximum amount of work would probably be got when the 
speed of the wheel was just half that of the water. There are 
practical conditions which modify this, but it is not far from the 
truth. 

Returning to the paddle-wheel, we see that it isin the same con- 


—== 
dition as the water wheel, with this difference, that the Wate 
advances in the one case and the wheel in the other. ('nless the 

Qn ¢ : S88 the 
paddle-wheel makes more than 35,2 revolutions per minute jt 
cannot exert a thrust. Ifit makes, say, ten revolutions more these 
are said to represent slip, and slip is by most people reyardeq é 
waste, 3 

If my readers have followed me so far they will understand ny, 
to say that, barring friction and eddy making, the whole power of 
the engine is expended on slip, and that slip does not Necessarily 
represent any loss whatever. The paddle-wheel must move fast 
enough to keep up with the ship in the first place. Thi requires 
little effort. Then it must move faster in order that it may exert 
thrust. It isquite clear, then, that a marine propeller cannot go 
without slip, or, to speak more accurately, a paddle-whicel mys 
make a greater number of revolutions than would sutftice merely 
to get over the ground. The whole work of the engine ;, 
expended in making the wheels run as much faster as is require 
by the conditions. 

I have selected the paddle-wheel because its action is very simple 
and easily understood, and it is to be noticed that no ono has eye 
suggested that a paddle-wheel could work without a slip. No ong 
ever heard of a negative slip in a paddle steamer. But the coy 
ditions of working are just the same with a screw. ‘lhe svrey 
must run as fast as the ship before it can exert any thrust. [f y. 
consider a solid metal screw running in a nut, we shall perceive jy 
a moment what takes place. If the nut is held fast and the serey, 
caused to revolve, no thrust will be set up if the speed of rotation 
is in accurate correspondence with the rate ut which the screwed 
bar is allowed to advance. If we want to set up thrust we mys 
retard the longitudinal advance of the bar. As before, the work 
of the engine driving a screw propeller is entirely expended on 
slip, and a certain speed of rotation must be reached before any 
thrust whatever is set up. s 

I have no doubt that I shall be told that everyone knows these 
thyngs. Various text books and the correspondence volimns of 
THE ENGINEER demonstrate the contrary. Nine sea-gving engi. 
neers out of ten regard slip as dead loss, They look on it in the 
same light as the slipping of the driving wheels of a locomotive, 
Oshbers maintain that the ideal screw should have noslip at all, and 
inventions are patented constantly for serews which are intended 
to work as though the water provided a solid nut. These things 
are utter delusions. A liquid cannot behave like a solid unless jt 
is shut up, as in a hydraulic press. 

Let us keep in mind that the whole work of the engine js 
expended in producing what is known as slip, and leave the ship's 
propulsion for the time being out of the question, and we shall 
begin to see some things in a new light. ‘The resistance of the 
ship is the fulerum which enables the paddle-wheel or the screw to 
push, and the push and the resistance must be equal and opposite, 
The work of the ship designer consists in so modelling his hull 
that the speed cscs considerable in order that the reaction for 
the propeller may be great. The fact that it is the movement of 
the ship that we want is a side issue, an incidental. The work to 
be done by the engines begins and ends with pushing water astern, 
and the ship can set upno reaction whatever unless the speed of 
the screw is greater than that of the ship. 

This much being admitted, we now come to the crux of the 
whole question. How much work will be done in causing slip! 
Professor Rankine laid down the principle that that propeller was 
best that drove the largest sible quantity of water astern at 
the slowest speeds. This is based on the theorem that the work 
done in pushing a mass varies as the sjuare of the velocity. |t is 
not quite clear, however, that this reasoning applies right through 
to marine propulsion. What we seek is the largest possible 
thrust for the least possible expenditure of power as measured by 
the thrust. Now, it dves not follow that the propeller which 
moves the largest body of water at the least speed will give the 
largest thrust. The fact to be kept in mind is that the thrust of 
the propeller on the water and on the ship are equal and opposite, 
that they are both exerted at the same time and over the same 
distances. The two efforts have different signs, but the work 
represented by each will be the same. 

If, now, we accept this conclusion, we find at once that the 
work done by the engines must be divided into two parts, one of 
which goes to push the ship through the water, the other to push 
water through water and accelerate it. The deduction is that 
not more than 50 per cent. of the power exerted by the engines 
can be utilised in propelling a ship, and this is borne out in prac- 
tice, a return of 50 per cent. being considered very satisfactory 
indeed. 

This letter would be incomplete without a reference to some of 
the peculiar conditions which are factors in determining the amount 
of thrust which can be obtained for any given power ; and first, it 
is necessary to point out that the amount of the thrust is seldom 
if ever known accurately. It is almost always deduced on the 
assumption that a given hull must have a given resistance at a 
given speed—a deduction which, as was shown over and over again 
by the late Robert Mansel in THE ENGINEER, is usually wrong. 

Again, we have so-called negative slip to consider. The ship 
goes faster through the water than her screw. Now this last is 
impossible unless the water in which the screw is revolving is 
moving forward with the screw, and, so to speak, carrying the 
screw with it. The screw must be in a current moving in the same 
direction as the ship. We are told, indeed, that this is precisely 
what does happen. ‘The ship drags water after her which impinges 
on the screw. Itis supposed to strike against the faces of the blades. 
But this is not enough ; for the reasons given above the screw must 
revolve in a body of water moving forward with the ship but at 
a less speed. This seems to me to be very like perpetual motion. 
The screw at the same time drives water astern directly and drags 
it after it indirectly. It is not remarkable that in spite of a few 
cases which seem to prove that negative slip can exist, eminent 
authorities flatly refuse to believe that anything of the kind ever 
takes place. 

Negative slip, be it understood, is supposed to be due to the 
drag of the ship on the water. if this is true, then, the 
shape and dimensions of the propeller ought not to have any 
effect. Yet let me quote here from Mr. 8. Barnaby’s book on 
‘*Marine Propellers,” page 25:—‘‘ Numerous explanations have 
been given of the phenomenon of apparent negative slip, but 
none of them can be accepted as satisfactorily accounting for its 
occurrence in the case of well-formed uniform pitch screws, the 
pitch of which has been carefully verified.” This goes to show 
that negative slip is the work of the screw. Next [ quote 
from Mr. Seaton’s “‘ Treatise on the Marine Engine,” page 325 : — 
‘‘There is, however, much yet to be learned before the exact 
causes of negative slip are fully understood ; for, although some 
ships from their form are more prone than others to cause negative 
slip, yet a propeller can be fitted which will possess positive slip, 
and that without loss of propelling effect, but, on the contrary, 
with gain. As an example of this, the case of H.M.S, Amazon 
may be cited. With her original screw, which was a four-bladed 
Mangin, 15ft. in diameter and 12ft. 6in. pitch, a speed of 12 079 
knots only was obtained with 1940 indicated horse-power, the slip 
being 14 per cent. negative; while with a two-bladed Griffiths 
screw, 15ft. in diameter and 13ft. 9in. pitch, a speed of 12 506 
knots was obtained with only 1664 indicated horse-power, the slip 
being thus 3°16 per cent. positive. If a propeller gives negative 
slip or only no slip, it should be changed at the first opportunity, 
as all experience has shown that it is not working efficiently when 
such is the case.” It is to be presumed that the drag of the ship 
was the same for both screws. In that case the true slip of the 
Griffiths screw must have been 14 + 3:16 = 17:16 per cent., and 
arguing in this way, it may be said that, as all ships drag water, 
the true slip of all screws is greater than the apparent slip. , 

There are, naturally, curious phenomena attending the working 
of screw propellers, and these aberrations, as I may call them, are 
the fons et origo of the numerous theories which have been frame! 
concerning them. It is not unusal, however, to overlook the cir- 








cumstance that the efficiency of a propeller may be looked at from 
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yarious points of view. Thus we may want speed without any 
regard to economy, or we may seek economy without regard to 
speed, or, as in the case of warships, we may desire to get the 
Jargest range of operations. Thus we should seek for that pro- 


lier which was most economical at, say, 10 knots. 

| cannot conclude this letter better than by the following extract 
from a most admirable paper read before the Institute of Marine 
Engineers, just four years ago, by Mr. W. J. Harding, retired 
Fleet Kngineer, R.N., on the : development of torpedo-boat 
destroyers. After describing various trials that were made and 
the results obtained, among other things, by alterations in the 
propellers, he goes on: ‘ ee 

«These experiments showed that if only the indicated horse- 
ower were required, the propeller could be fitted which would 
give perhaps 20 per cent. more horse-power than an ordinary pro- 
eller. If the speed was required, a very different propeller would 
be adopted, but if speed coupled with a small coal bill were 
required, the propeller between these two would give the best 
results. Also that the proportions of the propeller .influenced 
the coal per indicated horse-power, the coal per indicated horse- 
power propeller lacking in propulsive effect. The least immersion 
of the propellers gave the best results both in speed and coal bill ; 
and the distance apart of twin-screw propellers was of moment. 

“| may give comparative instances of propellers showing how 
improv ement was given : 

“‘() Diameter increased 4 per cent. , area increased 19 per cent , 
pitch not altered, the coal bill was decreased 27 per cent. at equal 
high speeds. 
sf ‘b) Pitch fined 6 per cent., no other alterations, gave the same 
high speed with 10 per cent. less indicated horse-power, and 
17 per cent. less coal bill. 

“(.) Diameter increased 2 per cent., pitch fined 9 per cent., 
gave | knot more speed and coal bill decreased 40 per cent. at the 
same high speed obtained by the first propeller.” 

There are two prominent sources of loss in propellers ; the one 
is skin friction of the blades, another is the production of eddies. 
The evil influence of the hull is too well known to need more than 
mention. 


Birkenhead, March 4th. HELIX. 


SUPERHEATING v, COMPOUNDING. 


Sin,— May I ask Mr. Brewer, through your columns, kindly to 
give the necessary figures to prove his assertion that by using 
highly superheated steam in four-cylinder simple engines ‘‘ the 
fuel economy is greater for the same draw-bar pull” than in com- 
pound engines ! 

Recent experience proves the contrary ; but it would be curious 
to learn the precise fuel consumption, and caloric values, in any 
case which Mr. Brewer might mention from impartial sources—not 
furnished by persons interested in pushing certain specialities. 
Mr. Brewer adds that the ‘‘ weight can be kept within practical 
limits by such means ”—four-cylinders simple and high superheat. 
Possibly he is referring here to the only locomotives answering 
to these conditions that are now working in this country—that 
is, the Great Western locomotives, whose weight has been kept 
within the limits of 97.5 tons, of which 62.7 tons are on the drivers. 
In Belgium also superheated-steam four-cylinder simples keep 
the record for heavy weight, and in both cases nothing has been 
published, that I am aware, to show that this practice is, to 
quote Mr. Brewer, ‘‘worth the candle.” At present the engi- 
neering world wants, not personal opinions, but new facts; and 
if the tide of exaggeration concerning the results of superheat- 
ing is now being brought within limits, it is not for enthusiasts 
of four-cylinder simple engines, fitted with one certain patented 
speciality, to belittle every fact that contradicts their personal 
opinions. <A little time back they told us that one superheater 
locomotive equalled two compound locomotives of the same 
size ; now we learn that ‘‘superheaters ” develop more draw-bar 
pull for the same fuel consumption, and to-morrow we shall 
learn that they, at least, do sometimes come up pretty closely 
to compound working. 

But this slow evolution of the truth is a long, tedious matter— 
the known facts being usually one year ahead of the slow printing 
press. When these are known, I feel sure Mr. Brewer will 
frankly admit that the case for superbeating has hitherto been 
very greatly overstated. At present Mr. Brewer draws a very 
exaggerated paralle], probably written off-hand without much con- 
sideration, between the one patent superheater, upon which he 


because it is foreign, being like opposing the other for the same 
reason, Now, superheating for locomotives is as old as pills, and 
it by no means follows that because you insist upon a reasonable 
degree of accuracy in the claims for, say, a certain much-advertised 
foreign pill, that you are opposed to pills on principle. The value 
of superheating, radium, and pills is undoubted, but exaggerated 
claims for them can do no good, for the truth is bound to come 
out. Superheating as applied to locomotives with multiple-return 
steam tubes in the smoke flues isan English invention—by the first 
originator of the British railway locomotive—and British locomo- 
tive superintendents over fifty years ago have claimed quite as 
much economy in their time by the use of superheating as do at 
this day parties urging new foreign inventions in England. It will 
be seen therefore that the grandiloquent comparison of a-very old 
invention, and foreign derivatives, to radium is as far fetched as 
the philosopher’s stone applied to engineering. ARGUS, 





LATENT AND SENSIBLE HEAT, 


Sik, | have read the letter on ‘‘ Latent and Sensible Heat,” by 
“CG, B.D.” in THE ENGINEER for February, 1909, and I would like 
to say a few things about this letter. 

It will, perhaps, be best first to take the two examples chosen by 
your correspondent, and then to draw from them what conclusions 
may be needed. 

Your correspondent first supposes ‘‘that we have a cylinder 
standing upright, of indefinite length, in which is fitted a piston, 
with an area of precisely one square foot. Under this piston is 
placed 11b. of water at 32 deg. Fah. The load on the piston is, 
including the atmosphere, 151b. on the square inch.” Then heat 
is applied, and all the water is evaporated to—I take it—dry 
saturated steam. Then it is shown that the work done on the 
piston is 55,836 foot-pounds, This is, of course, the external work 
done, and its equivalent in British Thermal Units is 55,836 + 778 
= (2.6, The heat supplied is 1147 B.Th.U. From this we see 
that the internal energy is 1147 — 72.6 = 1074.4 B.Th.U. 

In the second case the conditions to start with are the same, but 
the pressure on the piston is 1501b. per square inch. Heat is again 
applied until all the water is just converted into steam. Then the 
heat supplied will be 1188 B.Th.U., and the work done will be 
63,938 foot-pounds, or 82.3 B.Th.U. The internal energy will be 
1105.7. So, comparing the two cases, the difference of heat sup- 
plied is 41 B.Th.U., and the differenco of work done is 9.7 B. Th. U. 
Your correspondent says that ‘‘the expenditure of heat is within 
a very small quantity the same for both loads.” Has this led him 
- — the fact that the difference in external work is smaller 
SUI f 

I cannot help thinking that your correspondent’s way of writing 
“the total heat expended will be . . . 1188 deg.” is confusing, 
for he must mean B.Th.U., not degrees. He says of latent heat 
that it is ‘‘ simply heat which has disappeared in the act of making 
‘team out cf water.” Surely this is not a very happy definition, 
for the latent heat has partly to do external work. Had the 
steam been formed at constant volume, instead of at constant 
Pressure, the latent heat would have formed only internal energy. 
"hen your correspondent seems to imagine that in the first 
example, as the latent heat is greater than in the second, the 


when the formation of steam takes place at a higher pressure, and 
at a high temperature water can be transformed into steam with 
less expenditure of energy ; that is to say, in the second case the 
sensible heat does some of the work done in the first case by the 
latent heat. So we cannot imagine all the latent heat available 
for mechanical work any more than we can imagine the sensible 
heat available for mechanical work. A large amount of the latent 
heat in both the examples given at the beginning is used in 
changing the state of the water. The remaining amount is free 
to do mechanical work. 

Your correspondent concludes by saying ‘‘ the number of foot- 
pounds represented by the difference between the total heat of 
steam at 15 lb. and that of steam at 150 lb. is nearly 34,000, 
while that represented by the increase in volume, as given above, 
is only 81001b.,” apparently suggesting a difficulty. The difference 
is an increase of internal energy of the steam in the second case 
over the steam in the first case, As. 
Stirling, March 2nd. 


Sirk,—I regret that your correspondent, Mr. C. C. Walker, has 
missed the point of my letter. I am quite familiar with the 
eudiometer, the critical point, and so on. | know that it is stated 
that at a temperature, not of 1000 deg. Fah., as he says, but one 
much higher and uncertain, no heat would be spent in changing 
the state of water, because water would have ceased to exist. 
But this has little or nothing to do with my question. I want to 
know why the work to be done in converting water into steam 
gradually becomes less as the pressure rises—incidentally I may 
ask Mr. Walker, if he does know that this is the case, or is it 
that he only /elieves it? The augmentation in volume of the 
water as the pressure increases is very small, and the pressure 
continuously tends to force the molecules into closer contact. This 
should increase the energy expended in doing internal work, not 
diminish it. 

Furthermore, is it necessary that any work should be done in 
driving the molecules apart’ So far as is known, water can be 
broken up with the greatest ease into a state of the most minute 
subdivision. When is the degree of subdivision reached beyond 
which it is impossible to go without the expenditure of much 
energy! It has so little tendency to coalesce that unless there is 
dust in the air fog cannot be formed. 

Again, what is the precise nature of the internal work of which 
Mr. Walker speaks? Does he know anything about it! Has it 
any existence outside the pages of a scientific treatise? What is 
the true physical or thermo-mechanical nature of the process of 
the conversion of water into steam! I have shown that the less 
the latent heat the greater is the work done by the evaporation 
under pressure of a pound of water; yet at the same time we 
are told the greater is the internal work done on the water. 

I do not wish to tax your courtesy by writing too long a letter, 
yet perhaps you will permit me to ask Mr. Walker a simple ques- 
tion. A pound of water is contained in a strong steel cylinder. 
On it rests a piston adequately loaded. Heat is applied, and the 
critical point is passed. More heat is applied, and the piston, 
still carrying the same load, begins to rise. What then occurs! 
How will the contents of the cylinder behave? Will they expand 
asagas! Will enlargement of volume do away with the critical 

int / 
wn far as I can see, at present there is no explanation founded 
on ascertained facts of how steam is made. We have pure 
assumption—an attempt to form a working hypothesis; and yet 
no one is sure of the true value of the specific heat of steam 
or can be certain of the reason why there is a ‘‘ missing quantity” 
in a steam cylinder. 

Finally, let me point out to your correspondent that there is no 
slip in writing ‘‘ deg. Fab.” for ‘‘ thermal units,” seeing that they 
are precise equivalents as regards water. G. B. D. 

March 9th. 


CENTRAL EUROPEAN TIME IN GREAT BRITAIN. 


Sir,An Act of Parliament for the introduction over a portion 
of the year of Central European time in Great Britain, ‘‘ strongly 
supported by the railway companies of this country,” promises to 
become law at an early date. The Bill, just referred to a Select 
Committee, is termed the ‘‘ Daylight Saving Bill.” It appears 
probable that railway companies, and all other concerns which 
profit by passenger and tourist movement during the summer 
time, will increase their dividends by means of this advancing of 
the time to the standard hour for Central Europe. Objections to 
this Bill have been made on the score of ‘‘ interference with Euro- 
pean traffic.” It would ‘‘ make us the laughing-stock of Eur pe.” 
Very singularly, the new time will admirably suit European traffic 
arrangements, our time different to that most largely prevailing 
on the Continent at present causing a real inconvenience. France, 
also, might now adopt the standard European time. For years 
past the French Press has again and again agitated the question of 
adopting Central European instead of Greenwich time. If we 
adopt the hour of Central Europe, and France—in spite of its con- 
nections with Italy and Germany—does not follow the lead, then 
the traveller from Brindisi must set his watch back one hour at 
Modane, and the traveller from Vienna must do likewise to accord 
with the station clocks at the French eastern frontiers, and then 
watches must be set forward an hour again on reaching England, 
and again set back on arriving in Ireland. In view of the 
Midland Railway’s interest in Irish tourist traffic, it would 
seem reasonable if this enterprising company should, if the 
Bill become law, endeavour in the interests of Ireland to 
extend to it the benefits of European time, the result of which 
would practically mean one common time for all Europe, from east 
to the far west. From an industrial standpoint, the new time will 
add many hours to a workman’s day during a whole summer, and 
those when his vital powers are greatest—in the cool of the 
morning. 

It is to be noted that for our time to accord precisely with that 
of Central Europe, fifty-five minutes, and not one hour, require to 
be added to Greenwich mean time. If this change is realised, our 
railway companies might conveniently imitate the custom, usual 
on the Continent, of stating in all time-tables that the times are 
based upon the European standard. In a Swiss time-table this is 
expressed as follows :—‘* All times of trains, steamboats, posts, and 
diligences of Switzerland are based upon the Central European 
time, the Swiss official hour—fifty-five minutes in advance of Paris 
time.” 

The occasion might occur to our companies as a favourable one 
for abolishing the troublesome ‘‘ A.M.” and ‘“‘P.M.,” by simply 
stating in their time-tables the times up to twenty-four hours. 
The remarkable convenience of this method can only be properly 
appreciated by those who have had occasion to travel much in 
countries, as Italy, &c., where it is in force. The adoption of this 
method would make it clear at once that the booked times were 
those appertaining to the new régime. : 


Bristol, March 6th. CHARLES R. KING. 





BRITISH LOCOMOTIVE PRACTICE OF TO-LAY. 


Sir,—Mr. Chas. W. Dauncey asks in his letter which appears in 
your issue of March 5th, page 239, how cylinders 30.n. in diameter 
could be arranged for on a British locomotive. It appears to me 
the practice of subdividing cylinders will meet the case. For 
instance, the two 19in. high-pressure cylinders could be placed 
outside the frames. The two 30in. low-pressure cylinders could 
be subdivided into four 2]}in. in diameter, each pair being super- 
posed and placed between the frames, the piston-rods of the 
latter being connected to one crosshead as in the ‘ Vauclain” 


of compounding an engine which materially keeps down the weight 
of the cylinders and at the same time dispenses with necessity 
ior subdivicing a large low-pressure cylinder. For instance, two 
high-pressure cylinders 19}in. in diameter in combination with 
two low-pressure cylinders Z3in. in diameter could be arranged so 
as to equal a simple engine with two 30in. cylinders. 

I think I am correct in assuming that the largest cylinder dia- 
meter used on a British locomotive, either simple or compound, 
does not exceed 22in, To increase the diameter from this to 30in. 
in one stroke may be considered too sudden. There is, however, 
no difficulty in making use of proportionately smaller cylinders to 
equal a simple engine with the mean of these or 26in. in dia- 
meter. 

Mr. Dauncey refers to a three-cylinder simple engine. If this 
engine has three 154in. x 26in. cylinders it cannot be one whit 
better, even if as good, as a two-cylinder 19in. x 26in. engine. 
There is nothing to be gained by sub-dividing two cylinders into 
three. My own experience with this type of engive as regards 
steady running was most disappointing, due to the shoulder action 
set up by the outside cylinders. In my opinion the only practical 
way to make a three-cylinder engine Bes in running is to con- 
nect the outside cylinders to cranks set at the same angle and 
connect the inside cylinder to a crank set at 90 deg. to these. 
Conversely, the most unsteady running engine would be one with 
the outside cylinders connected to cranks set at 180 deg. apart in 
relation to one another. It must be obvious that cranks at 
120 deg. must cause a greater disturbing action than when set at 
90 deg. apart. Nor can any method of balancing correct this 
action. 


_ Argaith, Dumbreck, March 8th. JOHN RIEKIE. 


WAR-OFFICE LIGHT TRACTOR TRIALS. 


Sir,—Having received numerous inquiries as to why we with- 
drew from the Aldershot trials, and having seen certain state- 
ments in the Press to the effect that we were unable to complete 
our steam tractor in time, we should esteem it a favour if you 
would allow us to state, through the columns of your paper, the 
exact position. 

First, we did not withdraw from the trials ; and, secondly, our 
tractor was completed in time. Knowing, however, the extreme 
importance of the whole matter, and realising the necessity of 
rehearsing the severity of the tests, we felt it imperative to carry 
out a series of tests on our own ground. Unfortunately, tiis for 
the moment has been entirely impossible, hence our non-arrival at 
Aldershot. The statement that we had withdrawn would suggest 
either that the tests laid down by the War-office Authorities were 
unfair or that we were unable to meet them, which is not the case. 
Our tractor was completed, but our inability to carry out a full- 
dress rehearsal compelled us to adopt what we considered the 
wiser course, and wait. ; 

THe New Lowca ENGINEERING Co., Lrp. 
Whitehaven, March 8th. Cecit WALTON. 





THE WORK OF SUPERHEATER AND COMPOUND LOCOMOTIVES. 


S1r,—With reference-to Mr. King’s letter on page 145, your 
issue February 5th, 1909, I beg leave to point out thatin Fig. 2 
of his article the gradients for the compound engine were much 
easier on the locomotive, on account of their varying nature, than 
the heavy pull on the superhéater locomotive due to the steady 
gradient. Every practical locomotive engineer knows that a steady 
constant gradient is much more severe on the engine than a vary- 
ing one, though in the course of the run one or two short pieces 
of stiffer gradient may actually occur on the line. 

After all, ‘“‘the proof of the pudding is in the eating of it ;” and 
the Italian State Railways, instead of going on with their beautiful 
compound engines, have for practical reasons, after trial of twenty- 
four superheater engines, placed repeat orders for over sixty 
superheater cngines, 

(Pro WILHELM SCHMIDT.) 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW STUDENTS’ Asso- 
cIATION.—The eighteenth annual dinner of the Glasgow Association 
of Students of the Institution of Civil Engineers was held in the 
Windsor Hotel, Glasgow, on the 4th inst., when Mr. P. D. Donald, 
B.Sc., vice-president of the Association, ably presided over a 
company numbering about 160. Mr. Hall-Blyth proposed the 
toast of ‘‘ The Lord Provost, Magistrates, and Council of the 
City of Glasgow,” and Lord Provost McJames replied. Lord 
Salvesen, in proposing ‘‘The Institution of Civil Engineers,” 
referred at length to the amazing progress which has been made 
in the means of transport, especially within the last half century, 
and expressed his belief that in ten years’ time, in our great centres 
of population, a vehicle for hire drawn by a horse would have 
become almost as rare as was a motor car for hire ten years ago in 
the City of London. Mr. J.C. Inglis, President of the Institution, 
acknowledged the toast, and in the course of his lengthy reply 
laid great emphasis on the responsibilities of the civil engineer, and 
praised Glasgow for the facilities it offers for combining the 
theoretical and experimental with the practical work of the pro- 
fession. Mr. C. P. Hogg then submitted the toast of ‘‘ Kindred 
Institutions,” and Mr. R. T. Moore replied. Other toasts were 
‘The University of Glasgow and Technieal College,” given by 
Dr. Freeland Fergus, and responded to by Professor Barr and 
Magnus Maclean, and ‘“‘The Glasgow Association of Students of 
the Institution of Civil Engineers,” proposed by Dr. J. H. 'T. 
Tudsbery, and replied to by the chairman. 


MIDLAND COLLIERY MANAGERS AND THE EicHT Hours Avt.— 
An extraordinary general meeting of the members of the Mid- 
land branch of the National Association of Colliery Managers was 
held at Nottingham on Saturday, to discuss suitable arrange- 
ments of hours and wages for an eight hours working day under 
the provisions of the Eight Hours Act. Major W. Eaton Walker 
presided. Mr. J. P. Houfton, ex-president of the Association, 
deprecated entering into a discussion as to the method of carry- 
ing out the provisions of the Act, chiefly on the ground that the 
Colliery Owners’ Association already had the matter in hand, ai d 
would doubtless in due course consult their respective managers 
as to the best arrangements to be made. It was admitted that 
an endeavour would be made by that Association to make those 
arrangements in common with every colliery in the Notts and 
Derbyshire district, and he did not see that that meeting could 
do much good in discussing it. Each colliery manager would place 
his views before the representatives of the Colliery Owners’ Asso-ia- 
tion, and effect would no doubt be given to those expressions of 
opinion, but they as individual colliery managers had to do as they 
were told, and what they had to do now that the Bill had become law 
was to carry it out as loyally as they possibly could, and give effect 
to the arrangements arrived at by the Association to which their 
respective colliery owners belonged. They were all very pleased 
that the action of the House of Lords had taken the sting out 
of the Bill, and that, while the times of winding were excluded 
from the Bill, there was practically no difference between what 
was offered by the owners to the men and what was now provided 
for in the Act, It was an eight hours coal winding Act. They 
could, therefore, leave the coalowners to decide what arrange- 
ments should be made. Mr. Isaac Hodges, president of the 
Association, endorsed the view taken by Mr. Houfton, holding 
that it would be premature at present to discuss the actual work- 
ing conditions that would apply when the Act came into opera- 








external work should be greater than in the second. But when 
steam is formed at a low pressure, the sensible heat is less than 


system. It is doubtful if superposing cylinders would find favour 
on any British railway. There is, however, an alternative method 


tion. This view commended itself tothe meeting, and the subject 
dropped, the ordinary business being proceeded with. 
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A THIRTY-TON ELECTRIC TRAVELLING 
CRANE. 


IN order to cope with its increasing traffic at Tyne Dock, 
the North-Eastern Railway Company has recently introduced 
@ 30-ton electric travelling crane, designed for dealing with 
ships’ cargoes, and specially adapted for the handling of un= 
wieldy pieces of machinery forshipment. Thiscrane, illustrated 
in the engravings on this and on page 277, was constructed 
by Cowans, Sheldon and Company, Limited, of Carlisle, to 
the requirements of Mr. Wilson Worsdell, the Chief Mechani- 
cal Engineer of the North-Eastern Railway, and it is capable 
of lifting loads up to 30 tons at a maximum radius of 50ft. 
As will be observed, the crane is fitted with derricking 
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slewing and travelling motions are each driven by separate 
motors through suitable gearing, as shown. The various 


| motions are worked at the following speeds :— 


Lifting .. 30 tons 25 feet per minute. Motor 75 B.H.P. 
_ TAP eee ” 


Derriching.. |. 30 3. 20 5, 
Slewing :— wae 20 B.H.B. 
Travelling .. Pa @ ss » 2OB.H.P. 

The electrical equipment is designed to work with alter- 
nating three-phase current at 440 volts and a periodicity of 

40 cycles. It was made by Siemens Brothers’ Dynamo 

Works, Limited, of Stafford, and the current is supplied from 

the railway company’s sub-station at Tyne Dock, where the 

hydraulic pumping plant is also electrically driven. The site 
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DETAILS OF FERRO-CONCRETE JETTY 


gear capable of allowing the radius of action to be varied 
from 50ft. to 25ft., whilst the height from rail level to centre 
of the jib pulley at the maximum radius is 66ft. The track 
consists of twin rails laid at 22ft. centres. The framework of 
the crane, including the jib, superstructure frame and 
carriage, is built entirely of steel plates and rections. The 
load is lifted on six parts of steel wire rope, two parts of 
which are coiled on the barrel in right and left-hand coils. 
The barrel is driven from the motor through two reductions 
of spur gearing, and a powerful automatic brake is fitted on 
the intermediate shaft, capable of holding the full loadin any 
position. The derricking barrel is similarly driven from the 
lifting motor, and is provided with an independent brake. The 


of the crane is on the eastern side of the main Tyne Dock, 
where the sojl is of a particularly unstable character, and to 
accommodate the crane a jetty of ferro-concrete construction 
was specially built, the designs for this work being prepared 
by Mr. Charles A. Harrison, D.Sc., the Chief Engineer of 
the North-Eastern Railway, for whom the details of the ferro- 
concrete construction were worked out by Messrs, L. G, | 
Mouchell and Partners, Limited, of Westminster, whilst | 
Messrs. Purdie and Thompson, of Newcastle-on-Tyne, were | 
the contractors. Thecrane jetty is 50ft. 3in. long by 39ft. 
wide. Beneath the site of the new jetty the soil consisted of 
filling to a depth of about 17ft., then a layer of sandy mud 
and stones of 30ft. deep, a stratum of black spongy slake 24ft. | 


| Rowell, 








deep, and finally a bed of hard clay at a depth of 70ft. below 
ground level. In these circumstances it was necessary to 
rely upon the skin friction of the piles used for the founda- 
tion work, and for this purpose hollow diaphragm Mouchel- 
Hennebique ferro-concrete piles proved of advantage, as their 
surface is large compared with the cross-sectional area of 
material employed in their construction. As against a solid 
ferro-concrete pile of the ordinary type it is claimed that an 
18in. square Mouchel-H«nnebique pile, of the same external 
dimensions, requires only about two-thirds the weight of 
concrete and steel, and that, therefore, one of these 18in. 
square piles is more than equal in surface to two 12in. square 
timber piles. As will be seen in the engraving, the foundations 
of the Tyne Dock jetty consist of thirty of these hollow 
diaphragm ferro-concrete piles, 18in. square, which were sunk 
by a 2-ton steam pile driver to the depth of about 30ft. below 
dock bottom. After having been driven to refusal, the piles 
were trimmed off to uniform level and connected by hori 
zontal ferro-concrete walings 18in. square, parallel and per- 
pendicular to the face of the quay, the walings being about 
2ft. above low-water level in the dock. The steel bars con- 
stituting the longitudinal reinforcements of the piles were not 
cut off when the pile heads were trimmed but allowed to pro- 
ject upwards, and have been embodied in the concrete of 18in. 
square columns, built as continuations of the piles, so as to 
afford support for the main longitudinal and transverse deck 
beams, which measure 12in. wide by 12in. deep, or 20in. 
deep including the thickness of the deck slab. In addition to 
the main longitudinal beams, two secondary beams 1din. 
wide by 26in. deep, including the thickness of the deck slab, 
are provided for the rails of the crane track and two for 
secondary beams of similar dimensions dividing the remain- 
ing bays of the decking into two panels. As shown, the 
thirty deck bays are subdivided into sixty panels 10ft. long by 
3ft. Bin., 4ft. lin., and 5ft. 6in. wide. All the beams were 
reinforced by ordinary round steel bars, so disposed as to offer 
adequate resistance to tensile stresses developed in the con- 
crete, and the deck slab was provided with a network of 
similar rods extending in longitudinal and transverse direc- 
tions. As an additional precaution, the concrete was further 
reinforced by numerous hoops or stirrups formed of hooped 
steel, the object being to withstand shearing stresses and ten- 
sion on diagonal planes. The jetty was designed to carry the 
dead superload of 6 cwt. per square foot, in addition to the 
moving load of the 30-ton crane. When the direction of the 
jib is perpendicular to the axis of the crane road, the 
maximum pressure on each of the four wheels on either side 
of the jib is 37 tons, and when the direction of the jib is 
diagonal to the wheel base of the crane, the maximum 
pressure is 42 tons on each of the two wheels under the jib. 
As the wheel base of the crane carriage measures 25ft. 9in., 
each rail will be subjected for this length to the maximum 
moving load of 4 x 37 (148 tons) when the crane is working 


| to its full capacity. 








PuysicaL Society or Lonpon.—A meeting of the Society will 
be held at 8 p.m. this evening, at the Imperial College of Science, 
Imperial Institute-road, South Kensington. Agenda :—Mr. A. E. 


| Garrett, B.Sc., ‘The Effect of Radiations on the Brush Dis- 


charge;” Mr. E. C. Snow B.A., ‘‘On Pirani’s Method of Measuring 
the Self-inductance of a Coil;” Mr. W. S. Tucker, B.Sc., ‘‘ Ex- 
hibition of a High Potential Primary Battery ;” and Mr. H. 5. 
“On the Least Moment of Inertia of an Angle Bar 
Section.” Council meeting at 7.30 p.m. 
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DROP FORGING.* 
By R. E. BURY, A.M.1. Mech. E. 


How to cheapen the production of good reliable forgings is a 
problem that has been, and is still occupying the attention of 
engineers of all classes, forging being a very expensive item in 
most engineering works. The introduction of die forging has done 
much towards this end, and practically all the large works at home 
have large die forges. 

There are several methods of die forging, either by means of a 
drop hammer, steam hammer, or hydraulic press. It is not within 
the scope of this paper, however, to deal with hydraulic presses 
for die forging ; but, in passing, it will be well to note the following 
advantages the drop hammer has over the press:—In the first 
place, the elasticity of the blow of a drop hammer tends to expel 
the dirt and scale accumulated in the dies, which, in the case of a 
press, has no means of escape, and is pressed into the metal ; 
secondly, the dies, which are very expensive, wear out much sooner 
under a press, owing to the immense friction they are subjected to 
during one long operation, which in the case of the several blows 
of a drop hammer is reduced to a minimum ; thirdly, a better sur- 
face is obtained on the finished forging when stamped than when 
pressed, as in the case of a press the air, unable to escape from the 
mould or die, causes minute blow-holes in the forgings. 

Die forging by means of a steam hammer, although considerably 
used, has not _— an unqualified success, owing to the blow 
being too rigid, too dead. To do away with this defect, and to 
obtain a perfectly elastic blow similar in all respects to that of a 
smith’s hammer, has been the aim of many eminent engineers, the 
drop hammer being the nearest approach to it. An early form of 


drop hammer consisted of a top and bottom block, the top block | 


running between two vertical guides. A rope passing over a 
Pulley, suspended over the blocks, was fixed at one end to the top 
lock and die. Men then seize the free end of the rope and raise 


the top, and on releasing the rope the block falls by its own | 


weight, thus delivering an elastic blow upon the metal. A con- 
siderable number of these hand-lifted drop stamps are to be seen 
working at the East Indian Railway locomotive ~ at Jamalpur, 
turning out very good light forgings. The hand-lifted stamp, 
however, entails a good deal of labour, and the weight of the tup 
is limited to about l5ewt. This disadvantage soon led to the in- 
troduction of mechanical lifters for the stamps, and Mr. Nasmyth, 
the inventor of the steam hammer, brought out a steam-lifted 
drop hammer. This consisted of a loose pulley on the top of the 
guides, over which a rope or belt pel g one end of which was | 
attached to the tup and the other end to a piston working in a | 
Vertical cylinder, the stroke of which corresponded to the | 


height of the lift. On admitting steam to the top side of | 
the cylinder, the piston was forced downwards and the tup | 
lifted. On exhausting the steam the tup fell, and the | 


piston returned to the top of its stroke in readiness for | 
the next blow. Another early form of mechanical lift | 
worked off the shafting, lifted the tup by means of a square | 


which are made to grip the board by the manipulation of cams, 
and thus raise the tup. On releasing the rollers from the board, 
the tup naturally’ falls. This class of stamp is much used in 
America, Belgium, and Germany, but is not very often seen in 
England. It is used in works where a ready supply of steam is 
easily obtainable, and where a line of shafting can be con- 
veniently used. This lift is also very suitable for electric driving 
by means of a countershaft and motor. The disadvantage of these 
hammers is that the board wears away quickly. 

About 1897 the late Mr. Brett, of Coventry, introduced a patent 
lifter actuated either by steam or compressed air. This patent 
lifter is now extensively used by many of the large engineering 
firms in England and abroad. Within the last few years many 
Indian firms have put down ,these patent lifters, the Government 
harness factory at Cawnpore probably having the largest number 
of them in this country. The stamps at this factory are all used 
for light work, such as buckles, bits, and other similar articles 
required in harness-making. The carriage and wagon shops of 
the East Indian Railway have a heavy battery at Lillooah, 
consisting of 25-8-15 ewt. stamps fitted with this lifter, and some 
very heavy forgings are produced under them. A description of 
the Brett patented lifter was then given. 

The London and North-Western was one of the first of the 
railway companies to put down ¢ drop hammer plant, Mr. Webb, 
the late chief mechanical engineer, putting down a battery of two 
10 cwt. stamps and a dummy at the Crewe locomotive shops. 
Owing to the great success of this first battery, the plant at Crewe 
has been greatly increased, and it is now one of the largest and 
best-equipped drop forges, 

Not only is die forging much cheaper than hand forging, but 
the work is done with much greater rapidity, thus allowing a 
| larger amount of work to be done in the same time. Take, for 
instance, the case of a triangular brake beam for railway carriages 
and wagons, when made under the stamps some twelve to sixteen 
a day can be turned out, whereas by the old method one a day 
from each fire was considered exceptionally good working. Another 
example of the rapidity of a drop hammer as compared with hand 
forging will be seen in the case of a spring hook ; it used to take a 
| smith all day to make three on the anvil, whereas now forty a day 

are turned out under the stamps. Drop forgings are far more 
perfect than ordinary ones, thus doing away with a great deal of 
machining, and a greater interchangeability of machined parts ob- 
tained by their use. The smallness of waste is another great 
feature of these stamps, as the amount of scrap is reduced to a 
minimum. The advantages of drop forgings, or any kind of die 
forgings, are especially great in the case of large railway 
companies, where hundreds or thousands of the same article are 
required, greater even than in the case of contract shops where 
the designs are more varied. 

The great difficulty that is met with in the use of heavy drop 
hammers is the making of a suitable foundation, and a great deal 
of controversy exists as to whether a solid foundation for the base 
block is better than a more or less elastic one. In America a large 


threaded screw and a split nut, which was released by a tri igh i 
a by a trigger. | ft. i 
One of these hammers, though no longer used, is still to be | mien bens a eae — pag yt sya! 


found in the locomotive works at Crewe. 
small work, such as stamping nuts, &c. Another early drop 
hammer was made by Messrs. Massey, of Manchester, the peculi- 
arity of which is the tremendous drop, i.c., 40ft. In another form 
. drop hammer, which originated in America, the tup is raised 

Y means of a vertical passing between two revolving rollers 


* Abstract of r i i ituti 
ot Mechantoas A nal — before the Indian Section of the Institution 





It was only used for | surface of the tree and the bottom of the base block being planed 


to ensure a good bearing. In some works a sheet of india-rubber 
is placed between the tree and the base block. This method 
causes a certain amount of spring to the bottom block. But, in 
the opinion of many expert and practical men in England, the 
| solid foundation with a minimum amount of spring is considered 
| by far the best ; indeed, one well-known owner of a drop forge in 


| the Midlands says he does not agree with the idea of a flexible base 


Ae 


‘ 
block at all, and would like to set his blocks upon the face of a 
granite rock if he could get it. 

The following ‘method of making a foundation has proved very 
successful in the case of some 30 ewt. h e foundation 
is dug out to a depth of 1lft., or until a suitable ground is 
obtained, and then ‘‘bull dog” or broken slag from the casting 
pits is mixed dry with good Portland cement in the proportion of 
3tol. Water is poured on the mixture, after which it is filled 
into the hole ; the base block, which should weigh from about 
thirteen to sixteen times as much as the hammer, is then set with 
liquid cement on the already prepared foundation, and packed 
round to the ground level with concrete. Should the foundation 
not be sufficiently strong, the constant heavy blows on the base 
block cause it to sink and get out of line; in this case the base 
block is either filed square, which is a very slow and tedious job, 
or else it is packed up and small stones mixed with good cement 

laced under it. The latter method is preferable, as when the 
foes block is filed up, it is only a temporary improvement, as it 
will soon shift again. 

To ensure good results under the stamps it is of the utmost 
importance to have good dies, and too much care cannot be given 
to their design and manufacture. Dies are usually made out of 
stee], as it has been found by experience that a steel casting gives 
the best result. Cast iron was originally tried, and in some cases 
is still used, but dies made out of this material are very liable to 
crack, and the edges of the impressions to break off, &c., steel 
dies lasting much longer. Forgings made in dies made from steel 
castings have much more even and clean surfaces than those 
stamped under cast iron dies. Great difficulty was experienced at 
first at Lillooah in obtaining good material in India suitable for 
drop stamp dies, and several makers were tried ; notably Cossi- 
pere and Jamalpur. After some experimenting the dies now 
obtained from Jamalpur are very successful. In designing and 
sinking a pair of dies, it must be thoroughly understood that the 
dies require to be cut the same size as the forging is when hot, and 
also yin. is allowed for on each die for thickness fin. It is usual 
to try and keep the centre line of the article to be stamped, the 
centre of the two dies; that is the forging is equally divided in 
the top and bottom dies. But in the case of forgings that have a 
larger boss on the one side than on the other, it is the better plan 
to put the larger boss in the top die, as the metal flows better if 
this is done, and also the forging is not so apt to stick in the dies. 
In cutting the dies it is necessary to allow sufficient taper in 
them to permit of the forgings being withdrawn easily. The 
taper usually allowed is about 7 deg. In dies which have a 
peg in them, the taper on the peg should be slightly greater, 
as the metal cools and contracts on the peg. In the case of 
forgings that have a very deep boss on the one side, it is 
advisable to drill a small hole in the die to allow the air to 
escape. When pegs are used for stamping holes in dies which 
are opened at the end, it is usual to cut the back of the peg 
off. Unless this is done, the hole when stamped will be oval, 
owing to the metal flowing towards the open end of the die. 
If the peg is surrounded by a ong Shomage it is not necessary to 
cut the peg, as the edge of the boss will prevent the metal 
from flowing. A stamped hole is better than a punched hole, 
as punching tears the fibre. The dies are machined wherever 
possible, and special milling machines are frequently used for 
this class of work, but in many cases it is impossible to machine 
the blocks, especially in the case of small radii; in this case the 
dies have to be chipped and filed by hand. 

Rotary files are sometimes used in die sinking with great 
success, They are worked by means of a flexible shaft attached 
to a small electric motor. The file is usually a round one, about 
ljin. to 2in. long. The extreme flexibility of these tools renders 
them particularly useful in cutting dies that cannot be machined. 

A very useful die-holder used in connection with the above or 
when cutting dies by hand consists of a cast iron base, cup-shaped 
at the top, in which a cast iron block fitted with screws to hold 
the die works, the die thus being easily adjusted to any angle 
that the die sinker may require. In the case of small jobs, the 
dies are made out of solid blocks of steel, and the impression is 
cut out, but in the case of large forgings the impression is cast in 
the foundry, and is then finished up in the die-sinking shop. 

A very good deal depends also on the method of hardening 
the dies, and unless this is very carefully done, broken dies 
will be the result. The dies that are ready for hardening are 
placed with their face against the furnace for a short time to 
get warm ; they are then placed in the furnace, which should be 
nearly cold. The gas is then turned slightly on and the dies 
are left in for about twenty minutes in order thoroughly to dry 
all traces of oil that may remain in and around the impression, 
which is then filled up with powdered scintilla ; this is covered 
over with a layer of broken bone over ,the entire face of the 
die, and finaliy wet sand is put over the top to keep the gas 
given off by the scintilla in the impression. If this outer cover- 
ing of sand is neglected, the effect of the scintilla is very much 
less, The dies are then heated up slowly to a dull cherry 
colour. The gas is then turned off and the heat allowed to 
soak well into the steel dies. The time they are left in the 
furnace depends upon their size—about 24 hours is generally 
allowed for dies 164in. by 10}in. Great care must be taken to 
heat them up very slowly, as if they are heated too rapidly 
the impression springs out of-shape. On removal from the 
furnace the hardening mixture is brushed out of the impression 
and powdered scintilla is sprinkled round the impression in order 
thoroughly to harden the impression edges. The dies are then 
placed under a water tap and water is allowed to flow in the 
impression and over the face of the die until cold. This hardens 
the face of the die, but leaves the bottom soft. This is very 
important, as the bottom of the block is liable in some cases to 
get out of square during the cooling operation, and has to be 
laned to ensure a level surface to bear against the top or bottom 

Ister of the hammer. If these surfaces do not come square 
together, the blocks are soon broken, in fact with almost the first 
blow. During the cooling out of the dies, loud reports are 
sometimes heard, but experience has shown that these reports are 
in no way detrimental to the life of the dies, and in all probability 
are due to the sudden contraction of the metal. 

A well-made and well-designed pair of dies will, on an average, 
stamp from 2000 to 3000 articles, and in some cases in England 
have been known to stamp as many as 7000 before requiring 
renewal. A pair of dies for an article that requires the end to be 
open, as in the case of a Gedges hook, wear much longer than dies 
that have no opening in the impression, as there is far less friction 
owing to the metal being freer to flow than in the case of closed 
dies. When fixing the diesin the stamp care should be taken that 
the centre of pressure on the forgings is as near as possible to the 
vertical centre line of tup ; this reduces the wear and tear on dies. 
To show the advantages obtained by drop forging, the 
author gave a brief description with illustrations of two methods 
of making a triangular brake bridle as used on nearly all railway 
rolling stock. 

All that is necessary, continued the author, to ensure cheap 
reliavle forgings are good dies and careful hammermen, as great 
care is required to heat the metal to the right temperature without 
burning it. In conclusion, he said that not only are drop forgings 
cheaper and more accurate than hand forgings, but they are 
stronger owing to the my of the blow delivered contributing 
essentially to soundness, This has been proved by various 
mechanical tests. Take, for example, the Gedges hook. Several 
tests have shown that the average breaking weight of these hooks, 
when stamped from a straight bar, is about 50 tons, whereas the 
average breaking weight of similar hooks made under a steam 
hammer was only about 32 tons. This is only one instance of the 
superior strength of drop forgings ; and it has been found that in 
nearly every test drop forgings are subjected to, their strength is 
about 50 per cent. higher than that of hand forgings. Drop 
forgingsare rapidly taking the place of the more expensive malleable 








iron castings and the future before the drop hammer js immense, 











278 


THE ENGINEER 


Marocw 12, 1909 





————s 





SPARK ARRESTER FOR CUPOLAS. 


A CONTRIVANCE for preventing the emission of sparks and 
other materials from cupolas and other similar furnaces has 
been patented by Messrs. Samuel Osborn and David Carnegie, 
and has been put on the market by Samuel Osborn and Co., 
Limited, Clyde Steel Works, Sheffield. It is extremely simple, 








and yet is said to be highly efficient. It is adaptable to one, 


are shown in the accompanying engravings, Figs. 1, 2, and 3. 
The arrangement for one cupola consists of fitting to the top 
of the cupola a flue lined with firebrick or other refractory 
material ; this flue being bent over in the form of an arch. 
At the highest point an opening is made for the escape of the 





PARK STER TTED TO iwi 


closes the top half of the flue. The object of this baffle plate 
is so to defiect the sparks, &c., that, instead of being carried 
out into the atmosphere, they are taken forward into the 
continuation of the flue and down the chute into a receptacle 
placed to receive them. 

When there are two cupolas the arrangement is practically 





Ar 


the same as with one cupola, only the place of the chute is 
taken by the second cupola, and there are two baffle plates, 
one on each side of the opening to the atmosphere. Two 
cupolas provided with the spark arresters are shown in Fig. 2. 
When there are three or more cupolas near together their 
arrangement is as shown in Fig. 3. It needs practically no 
description, saving that dampers are provided, so that either 
on? or more cupolas can be isolated at will. 





two, or more cupolas when they are adjacent to one another, | methods, precluded its adoption upon a general scale. 


and the methods of applying it to one and to three cupolas | 





are simple and easily fitted to old or new cupolas ; that they 
are not li to get out of order, and require no attention ; 
that no water cooling nor periodic cleaning are necess ry ; 
that they prevent fire and damage to surrounding buildings, 
showers of hot sparks and dust falling on workmen or in 
gutters; and that as a consequence the cost of cleaning roofs 
and gutters is saved. It is further stated that if a cupola not 
at work requires repairing while the other is at work, a 
damper can be introduced above the charging door to collect 
the sparks. 








SHIPBUILDING NOTES. 

THE launch last month of the Craster Hall by Wm. 
Hamilton and Co., of Greenock, and the description of that 
vessel published in the columns of this paper on the 5th inst., 
has again directed attention to a most interesting experiment 
in modern shipbuilding. The Craster Hall, in common with 
some other vessels of the same type, is built on the 
longitudinal system. The s.s. Paul Paix, an oil vessel, which 
has already been on service for some time, and the Gascony, 
belonging to Messrs. D. Maclver and Co., are both built 
on the same plan. The bottom of the Gascony, it is 
understood, however, is constructed upon an entirely new 
system, there being no fore-and-aft plate girders in it between 
the centre line and the margin plate, the plating being 
supported by longitudinal bulb angles. The “ longitudinal 
system ’’ of ship construction is not at all a new idea, for the 
Great Eastern was the first example of the type. Several 
small vessels were also built upon this system by Brunel, 
totably the Annette. In subsequent years some other 
attempts were made to popularise this method, but the 
complicated nature of the structure, the difficulty experienced 
at that time in securing a variety of sectional materials, and 
the ‘‘inertia’’ always associated with existing well-known 
The 
present time seems favourable to its re-introduction. Sec- 
tional materials can now be manufactured of a variety and 
range of size to comply with the most exacting conditions, 
whilst the stress of keen competition and pressure of low 
prices create a demand for cheaper construction. In the 
case of the Craster Hall, the system appears to be quite 
practicable as well as theoretically sound, and her experience 
under the stress of conditions of actual service will be eagerly 


| awaited. 


SPEAKING of new types naturally leads to a reference to 
another new departure embodied in a vessel now in course of 


| construction in the yard of Messrs. Osbourne, Graham and 
| Co., of Sunderland. The vessel is constructed in the usual 
| manner except that two circular depressions are worked in 


| the side. 


| 


} 


These depressions, or concavities, run fore and aft 
for nearly the whole of the vessel’s length, and are situated 
in the vicinity of the light-line and load-line respectively. 
The advantage claimed is understood to be a saving in horse- 
power for the same speed, and if this is the case, a result so 
much at variance with the accepted theories of resistance 
should make an interesting problem for experts in propulsion. 





AT the annual meeting of Swan, Hunter and Wigham 
Richardson, Limited, held at Newcastle on the 2nd inst., the 
chairman, Mr. G. B. Hunter, made an interesting reference 
to the performance of the Cunard express steamer Maure- 
tania, built by his firm. He expressed his satisfaction with 
the speed and strength of the steamer and with the freedom 
from vibration experienced, and mentioned that the recent 


| substitution of two four-bladed propellers for two three-bladed 


| 





propellers had resulted in a slight increase in speed. No one 
who saw these vessels while under construction or in a com- 
pleted state will doubt their strength; indeed, many have 


| thought that some of the material worked into the vessels 
gases. On the side of this opening nearest the cupola is fixed | 
across the flue a firebrick-lined baffle plate which entirely | 


might have been safely dispensed with. The truth is, how- 
ever, that in ships of the type of the Mauretania or Lusitania 
it is not in the main structure that defects are found at this 
stage. So many precautions are taken and calculations 
made, so many independent minds are brought to bear on the 
principal problem—that of determining the main scantlings 
of the vessel—that it would indeed be matter for surprise if 
any radical error had been made, Defects discover them- 





TER FITTED TO 1] UP. 


| selves in all vessels, and particularly in those vessels where 


| and.on service. 


they are least expected, as, for example, at any local discon- 
tinuity of strength not perhaps noticed or considered, but 
important enough, however, to concentrate stress at that 
point and produce local fracture. Vibration, again, cannot 
adequately be obviated in the drawing office, but must be 
corrected on the vessel itself, very often after she is completed 
If the question were asked as to what parts 


It is pointed out by the makers that these spark arresters | of the structure defects would first reveal themselves in 


| vessels such as the Mauretania and Lusitania, the answey 





— 


would be most probably—in the superstructures for the 
accommodation of passengers built tier upon tier on the upper 
deck of the vessel. The stresses brought to bear on thege 
superstructures and on the decks to which they are attached 
are very considerable when the ship is moving violently in a 
seaway, and the Mauretania is fortunate indeed if no crackeg 
coaming plates or loose rivets have been found. 





AT a recent meeting of the North-East Coast Institution of 
Engineers and Shipbuilders the occupant of the Chairof Naya] 
Architecture ta Armstrong College, Prof. J. J. Welch, read g 
paper on ‘‘ The Scientific Education of Naval Architects,” 
The paper consisted not only of a review of the past, but also 
a survey of the present in regard to this important subject, 
In this connection it is satisfactory to note that the necessity 
for a thorough scientific education is now generally recognised 
even by the most practical men, and that the old, foolish dis. 
tinction drawn between theory and practice, whereby the one 
was made the natural antagonist of the other, is rapidly dis. 
appearing. Satisfaction at this state of things, however, is 
considerably tempered by some of the facts given in Prof, 
Welch's paper, and it is rather ominous to read that ‘‘ the 
total number of students’’—taking naval architectural 
courses—‘‘attending British schools, including the Govern. 
ment establishment, was less than that given for the United 
States, and less than one-half the numberin Charlottenburg,” 
and this, too, in spite of the immensely greater volume of our 
shipbuilding industry as compared with the United States 
and Germany. The British position will, no doubt, be im. 
proved when the projected Chair of Naval Architecture at 
Liverpool is founded. In this connection, it is interesting to 
note that no provision at all is made by the University of 
London for including naval architecture as an optional sub- 
ject in the examinations for the degree of Bachelor of Science 
in Engineering, although up to a year or so ago there existed 
an ‘‘ approved ’’ course under an *‘ approved ’’ teacher at one 
of the affiliated colleges in the East End. 








THE DIESEL ENGINE. 


ON Monday last a lecture was given by Mr. Chas. Day at 
the Manchester Technical School on the Diesel Oil Engine. 
The lecturer commenced by explaining that the Diesel oil 
engine is an internal combustion engine. He then 
described the principles on which petrol and gas engines 
work, and pointed out that in all internal combustion 
engines, except the Diesel engine, the fuel in the form 
of gas or of oil vapour is drawn into the cylinder of 
the engine with the necessary air to burn it. Consequently, 
the cylinders contain an explosive mixture which is liable to 
be ignited before the proper time if the compression in the 
cylinder is carried to a high pressure, thus preventing these 
engines from deriving the great benefit as regards fuel con- 
sumption obtainable from high compression. In the Diesel 
engine the fuel is not introduced into the cylinder until after 
the air has been compressed, thus preventing any possibility 
of premature explosions, also dispensing with the necessity 
for any sparking or ignition apparatus, as the compression 
causes the air to be so hot that the oil burns immediately on 
entering. After describing the effect of speed and of water- 
cooling on the compression, the lecturer showed illustrations 
of indicator diagrams from Diesel engines, then proceeded to 
explain the details of construction of these engines, and 
showed how the speed is controlled. Afterwards he dealt 
with the question of thermal efficiency of various engines, 
following this with some figures of fuel consumption, from 
which it was claimed that a good modern compound steam 
engine uses four to five times the weight of fuel that a Diesel 
engine of the same power uses. Here the lecturer pointed 
out that the fuel used costs considerably more per ton than 
coal, and that this must be taken into account in every case 
when making comparisons. The present cost of petroleum 
residue as used is about 55s. per ton in Manchester. 

In speaking of the application of internal combustion 
engines to the propulsion of ships, the lecturer expressed the 
opinion that there is every prospect of considerable advance 
in this direction. With Diesel engines only one-fifth of the 
weight of fuel would require to be carried for a given voyage, 
whilst the space occupied and the weight of the propelling 
machinery would be less than with steam or gas. The great 
drawback of internal combustion engines compared with 
steam is in the matter of reversing and of speed regulation. 
The lecturer expressed the opinion that although considerable 
sums of money are being spent on the development of revers- 
ing oil and gas engines, this is not the right direction, and 
that the better scheme is to run oil and gas engines con- 
tinuously in one direction, the engines being arranged so that 
the speed can be varied from full to about half. Where the 
power is less than 150 horse-power, mechanical clutches and 
reversing gears can be used to operate the propeller. For 
powers above 150 horse-power electrical propulsion is recom- 
mended, the arrangement being such that direct action 
between the engine and the propeller shaft is effected when 
the engine is going ahead at any speed between half and full, 
while the electrical device only comes into operation for 
lower speeds and for reversing. A considerable number of 
slides were shown illustrating engines of different types. 











LAUNCHES AND TRIAL TRIPS. 


RIMFAKSE, steel screw steamer ; built by the Laxevaags Hngi- 
neering and Shipbuilding Company, of Bergen; to the order of 
John C. Giertsen’s Efterfslgre, of Bergin ; dimensions, 239ft. Sin. 
by 35ft. by 16ft. 10in. ; engines, triple-expansion, I6in., 254in., 
43in. by 30in. stroke, pressure 1751b. ; constructed by the builders ; 
launch, February 20th. 

STEEL screw steamer ; built by R. Williamson and Son ; dimen- 
sions, 181ft. 8in. by 27ft. 9in. by 14ft. Zin. ; to carry 1000 tons; 
engines, triple-expansion, 15in. by 254in. by 4lin. ; launch, Febru- 
ary 22nd. 

Drorrnine VictortA, steamer for carrying railway trains ; built 
by Swan, Hunter and Wigham Richardson, Limited ; to the order 
of the Swedish State Railways ; dimensions, 354ft by 50ft. beam ; 
engines, triple-expansion ; trial trip, February 22nd. 

TEESIDER, steel screw steamer, built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the T'yne-Tees 
Steam Shipping Company, Limited ; dimensions, 265ft. by 35ft. by 
16ft. Gin. ; engines, triple-expansion, 23}in., 38in., 64in. by 42in. 
stroke, pressure 1801b. ; constructed by Richardsons Westgarth, 
Limited ; launch, February 22nd, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Steel. 


THE movement in the steel trade is of a rather perplexing 
A fortnight ago a leading Staffordshire firm reduced the 


ind, 
aes of steel half product sheet bars to £4 10s. (Bessemer), and 
South Wales competitors had perforce to meet their customers 


with a corresponding reduction or sacrifice business. The firm 
which led the movement has recently put down new plant, as 
previously recorded in THE ENGINEER, and immensely improved 
its resources, and it is credited with a determination to wrest 
from the Germans upon the Birmingham market the advantage 
which they have won in some departments of supply. To-day 
there was a reversion by the Staffordshire firm to the old price of 
£4 12s. 6d. It was stated, in explanation of this advance, that 
undue significance had been attached to a temporary accommoda- 
tion of certain customers at the £4 103. level. The price of the 
local producers, therefore, again comes into harmony with the 
Welsh prices. Siemens sheet bars were quoted by Welsh sellers 
on the Birmin ham Exchange at £4 15s. There is no new feature 
as regards steel sections. Demand keeps much below normal, and 
values are on the weak side. Angles make £5 lds. to £5 17s 6d, 
girder plates £6 to £6 2s. 6d., boiler plates £7, joists £5 10s, to 
£6 5s., and mild bars £6 7s. 6d. to £6 17s. 6d. 


Pig Iron. 

The pig iron trade is in a peculiar position. The absence 
of stocks, aided by a restricted production at the furnaces, suc- 
ceeds in keeping up prices, notwithstanding that iron is inquired 
for only in small lots. Asa rule, smelters are fairly well off for 
work, having still a considerable amount of forward business on 
their books. ‘This, of course, is another inducement to maintain 
rates, Current market rates are:—Forge pig iron: Staffordshire 
common, 46s. ; part-mine, 48s. to 49s. 6d. ; best all-mine, 80s. to 
81s, ; cold blast, 110s.; Northamptonshire, 46s. to 47s. ; Derby- 
shire, 48s, 6d. to 49s, 6d. ; North Staffordshire, 49s. to 50s, 


Bar Iron Trade. 

The makers of best Staffordshire bar iron are doing a 
fairly steady business, but it shows no increase of volume. The 
general quietude is accentuated by the fact that Government con- 
tracts are now yielding very little work to the iron trade, owing 
to the expiration of the financial year. Marked bars remain at 
the £8 standard, and it seems likely that this basis price will be 
re-declared at the April quarterly meeting in Birmingham. Mer- 
chant unmarked bars are very irregular in price, fluctu ting from 
£5 17s. 6d. and £6 upwards. North Staffordshire ‘‘ crown” bars 
keep at £6 10s. at outports. Common South Staffordshire bars 
are £5 15s, to £5 16s, 3d. and on. Welsh and Belgian competi- 
tion in this last department of the market is severe. 


Galvanised and Black Iron. 

The galvanised sheet trade is not showing the expansion 
which is expected at this season of the year, production resources 
being far from fully employed. Some little extra demand has 
sprung up in Italy and Sicily consequent on the recent earthquake. 
Galvanised corrugated sheets of 24 gauge are held for £12 10s. 
f.o.b. Liverpool. Black sheets are in quiet inquiry at £7 5s. for 
doubles, £7 2s. 6d. upwards for singles, and £7 17s. 6d. for lattens. 
The gas strip trade continues depressed. Rates are unaltered on 
the basis of £6 5s, for large and £6 7s. 6d. for small lots. Hoops 
are £6 17s, 6d., and rivet iron £6 15s, to £7 per ton. 


New Coal Discoveries, 

Important new coal discoveries have been made within a 
mile and a-half of Coventry by the Warwick hire Coal Company, 
Limited. At its Whitmore Park borings this concern has just 
struck coal of excellent quality and thickness at a depth of slightly 
over 800 yards, and anticipatious are also very favourable concern- 
ing its Corley borings, which are still in progress, two and a-half 
miles from Coventry. (reat satisfaction has been occasioned by 
the find, and it is not difficult to see that the development of this 
part of the Warwickshire coalfield offers wide possibilities to the 
future of Coventry, near which the new colliery will extend. 


American Patents in England. 

The American Consul at Birminghim, reporting on the 
new Patents and Designs Act, says that, taking the kingdom as a 
whole, while the number of American manufacturers who have 
protected themselves by complying with the provisions of the law 
is very considerable, ‘‘ there must be a far greater number who 
have overlooked the importance of so doing, and who are thus 
risking the forfeiture of their patents.” 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Marked Declina in Pig Iron. 

& THE attendance on the Manchester Iron Exchange on 
luesday was larger than usual, but it is noteworthy that the 
decline in pig iron business continues, although makers are dis- 
inclined for the moment to sell forward, until a more settled 
state of things sets in. For prompt delivery there is very little 
inquiry for any class, and then quantities are comparatively smal), 
and of a ‘*hand-to mouth” character, as usual. The greatest 
uncertainty prevailed as to the actual prices on spot. Indeed, it 
became evident as the afternoon progressed that it would be diffi- 
cult to test the actual position. Lincolnshire was about 1s. per 
ton lower, but in second hands there was much “cutting.” 
Makers, however, were disinclined to book at under 44s, to 45s. 
per ton on trucks, according to quantity. Scotch makes were 
6d. to 1s. per ton lower on the week, except perhaps Glengarnock, 
which was well held. Middlesbrough, satetiahendion speculative 
influences, was well maintained, but Staffordshire, Derbyshire, and 
hematite, all ruled lower. It is not too much to say that, as the 
market closed, there was something approaching a ‘‘ slump” in 
pig iron. Forge iron was a shade steadier, but there was little 
being done on _ It must be understood that the quotations 
given below are for prompt delivery and in quantity. 


Finished Iron. 
Merchants reported a slow inquiry. 


Steel and Steel Products. 
_ There was a continuance of the steady feeling already 
hoted in this department. There was very little foreign stuff 
oltering, and English billets were offering at full rates. 


Copper, Brass, Lead, and Tin. 
_ _ .There was a quiet feeling all round, with trading only on 
a limited scale. Lead: Sheets were slightly in buyers’ favour. 
Tin: English ingots showed little change, 


Quotations, 
‘ Lincolnshire No. 8 foundry, 493. to 49s. 6d.; Staffordshire, 
50s. to 50s. 6d.; Derbyshire, 51s. to 51s, 6d.; Middlesbrough, open 
brands, 55s. 7d. to 56s. 7d. Scotch :—Gartsherrie, 57s. 6d.; Glen- 
garnock, 57s, 9d. to 58s.; Ezlinton, 55s. 6d.; Dalmellington, 
56s, 6d. to 57s., delivered Manchester. West Coast hematite, 
00s. to 56s. 6d.; East Coast ditto, 55s., both f,0,t. Scotch, 





delivered ees Gartsherrie, 55s. 6d.; Glengarnock, 55s. 9d. 
to 56s.; Eglinton, 53s. 6d.; Dalmellington, 54s. 6d. to 55s. 
Delivered Preston: Gartsherrie, 56s. 6d.; Glengarnock, 56s, 9d. 
to 57s.; Eglinton, 54s. 6d.; Dalmellington, 55s. 6d. to 56s. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 2s, 6d. to £6 bs.; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. 
to £8 ; boiler plates, £7 7s. 6d.; plates for tank, girder, and bridge 
work, £6 5s, to £6 7s. 6d.; English billets, £4 15s. to £5 ; foreign 
ditto, £4 53. to £4 7s. 6d.; cold drawn steel, £9 53. to £9 10s. 
Copper: Sheets, £71 ; tough ingot, £61 10s. ; best selected, £61 10s. 
per ton ; copper tubes, 9d.; brass tubes, 7}d.; condenser, 8}d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 6d.; 
yellow metal, 64d. per lb. Sheet lead, £16 to £16 5s. per ton, 
English tin ingots, £130 to £131 per ton. 


The Lancashire Coal Trade. 


The proceedings on the Manchester Coal Exchange on 
Tuesday were pleasingly diversified by the presentation to the 
treasurer, Mr. Ralph Peters, of the Astley and Tyldesley Coal 
Company, of a portrait of himself. A replica had been 
produced, ard now hangs on the walls of the Exchange. Mr. 
Peters was the first President of the Coal Exchange on its incep- 
tion thirty years ago, and was also President a second time in 
1900. He has also been treasurer since 1879. After the presenta- 
tion the Committee and members resumed business. There was a 
good attendance on the Exchange, and in some cases coalowners 
reported a difficulty in filling orders for house coal. Steam and 
manufacturing coal was in quiet request, and although siack was 
not so plentiful as of late, there are still offerings of very cheap 
lots. Shipping trade quiet. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is an utter want of life in the hematite iron market 
and confidence is also lacking. Few orders are in the market and 
the present prices are not calculated to tempt smelters. .The 3000 
tons order for Japan has been completed, and the @argo was 
despatched last week. This makes 5000 tons that have-been sent 
out, and it is understood that there is to be another 3000-tons, but 
the order is not reported placed as yet. It is more than likely 
that the order will go to West Cumberland. The price offered is 
not high. Inthe warrant market there is very little astir, and 
last week there was hardly a transaction. Settlement price has 
fallen to 55s, 6d. per ton. Makers are asking about 56s. 9d. per 
ton net f.o.b. for ordinary mixed Bessemer numbers, while better 
qualities of iron with stated mixtures are fetching higher prices 
according to quality. The continental demand for ferro-man- 
ganese is maintained, and the smelters are well stocked with ore 
shipped from Marmagoa. Foreign ores have been arriving slowly, 
and there were three cargoes in last week—Barrow and Millom. 
The local ore trade is very dull and there are scarcely any ship- 
ments at allfrom Barrow, but at spring tides some goes not only 
from Barrow but from Millom, from which place the Hod 
barrow ore is exported. Warrant stores are now standing at 
11,500 tons, which is about 5000 increase on the same week of 
last year. 


Steel. 

The steel trade is very dull, and there are no new fresh 
developments. The directorsof the Barrow Steel Company state 
that they are unable to say when their steel works will re-start. 
It is now almost a year ago since they closed, and the distress in 
the town is becoming serious. There was a report that another 
mill was to be started in Workington, but this is denied. There 
are not enough orders about at present to merit the starting of 
any more mills. It is rather the other way about. There does 
not seem to be any prospect of any shipbuilding material being 
made yet. There have been no tenders out yet. 


Shipping and Coal. 

During the last week or two there has been an improve- 
ment in the shipments of iron and steel as compared with last 
year at the same time, but, of course, it must be taken into con- 
sideration that at this time last year the district was feeling the 
pinch. The total shipments this year to date are 105,804 
tons, as compared with 100,877 tons in the same period of 1908— 
an increase of 4927 tons. There is very little 1 fe in either the 
coal or coke trade, and prices remain about the same. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Hull Coal Trade: Another Decrease. 


During February there was a substantial falling off in 
the coal business done v/d Hull as compared with the correspond- 
ing month of last year. The weight received at Hu! from all 
sources last month was 355,728 tons, against 422,672 tons for 
February of 1908. The total for the two completed months of the 
year is 778,592 tons, as compared with 1,018,384 tons for January 
and February of 1908. There is thus a falling off on the month of 
66,944 tons, and on the two months of 239,792 tons. Denaby and 
Cadeby, as usual, head the list of contributing collieries, their 
weight last month being no less than 53,744 tons, or 19,144 tons 
more than in February of last year. Glass Houghton comes next 
with 17,088 tons, against 13,328 tons for February of 1908 ; Man- 
vers Main follows with 14,776 tons, against 17,520 tons, Hickleton 
being fourth with 14,592 tons, against 12,280 tons. 


Coal Exports—Increase in February. 

The exports of coal from Hull show an advance on the 
corresponding month of 1908, the weight torwarded to distant 
markets in February having been 143,050 tons, as compared with 
134,259 tons for February of last year. Taking the two months, 
however, a falling off is shown, the respective weights being 
277,935 and 309,451 tons. An interesting feature is the large 
business again done with Austria, which took 16,804 tons 
against 301 tons for February of last year. The largest 
trade done during the month from Hu'l was with Ger- 
many, but the weight-—-26,082 tons—compares with 39,557 tons 
for the corresponding month of 1908. Holland stands second with 
23,004 tons, against 20,155 tons; France, 14,476 tons, against 
11,187 tons; North Russia, 10,194 tons, against 11,953 tons ; 
Belgium, 8234 tons, against 5787 tons; South America, 11,329 
tons, against 10,935 tons; Egypt, 7968 tons, against 3209 tons ; 
Sweden, 7699 tons, against 8485 tons; Italy, 5452 tons, against 
9474 tons; Norway, 4434 tons, against 2663 tons; Denmark, 
1798 tons, against 1890 tons; Turkey, 2509 tons, against 2505 
tons, 


The Coastwise Trade. 

During February only 69,102 tons were exported coast- 
wise from Hull, London accounting for 50,055 tons, which shows 
an increase of 5790 tons on the January weight. Southampton is 
next with 5010 tons, which is 2410 tons less than was taken in 
January. 


House and other Coal. 

The severe weather experienced during the last few days 
—beginning on the 4th with a heavy snowstorm, end succeeded on 
the 6th and 7th by still heavier d»wnfalls—has not had any great 
effect on the house coal trade. Indeed, the falls which occurred 
would prevent the retail delivery of coal if ordered ; but most 
householders, locally and generally, had already supplied them- 





selves pretty fully earlier on in the season. Still, there has been a 
good business done with the principal centres of consumption. 
Quotations are maintained, Barnsley best fetching lls. 6d. to 
12s. 6d. per ton; secondary sorts, from 10s. tolls. per ton. In 
steam coal, railway contracts are for the present finished, and the 
attention of coalowners is more particularly directed to the 
opening of the navigation, which, however, is not anticipated for 
another month at the earliest. ‘Trawling companies are receiving 
supplies as required. Shipment and trawling prices are 8s. 6d. per 
ton, with occasional transactions in ‘‘ spot lots” at rather lower 
rates. Good slacks are in brisk request. The Lancashire cotton 
mills receive a fair tonnage at from 4s. 64. to 5s. 6d. per ton. The 
lower grades of slack are more than the market requires, 


Coke. 

The firm tone formerly noted in coke continues, with 
quotations unaltered, the demand for the blast furnace districts 
being maintained. Best washed, 10s. 6d. to lls. per ton; 
unwashed, 10s. to 10s. 6d. per ton. 


Iron. 

The iron market continues very quiet, with no likelihood, 
so far as can be ascertained, of any change for the better in the 
immediate future. Hematites, less 24 per cent., delivered at 
Sheffield and Rotherham, remaim as previously quoted. West 
Coast, 67s. 6d. to 68s. per ton ; East Coast, 63s. 6d. to 64s. 6d. per 
ton. These are the official quotations, but the trade is at present 
a little uncertain and stocks are accumulating. ‘Any variation in 
prices, however, does not, we understand, attach to actual trade 
to any large extent. The demand for Lincolnshire and Derbyshire 
irons does not appear to have been much affected by the reduced 
quotations given a fortnight ago. These remain as follows :— 
Lincolnshire No. 3 foundry, 49s. per ton ; No. 4 foundry, 48s. per 
ton ; No. 4 forge, 48s. per ton; No. 5 forge, mottled, and white, 
48s. per ton; basic, 493. 6d. per ton. Derbyshire: No. 3 foundry, 
50s. per ton; No. 4 forge, 49s. per ton. These quotations for 
Lincolnshire and Derbyshire irons are net, delivered in Sheffield 
and Rotherham. 


Bar Iron and Sheets. 
Bar iron, £6 10s. per ton ; sheets, £8 to £8 10s. per ton. 
The finished iron trade does not show signs of improvement, and, 
generally, makers are working somewhat irregularly. 


The Steel Trades. 

Quietude characterises the various departments of the 
steel industry at present. The engineering trades, in which the 
better qualities of steel are mostly used, have shown no signs of 
revival for some time past, and as high-speed steel has now so 
largely taken the place of ordinary crucible steel for turning pur- 
poses, work is got through with much greater expedition, and 
supplies are so rapidly obtained, that the stocks kept are not very 
large. The various makers of this high-speed steel are not so busy 
as could be desired. There is a little trade being done in mining 
steel for South Africa, and with several Colonies also in some of 
the less costly varieties of tool steel. The manufacture of ordinary 
Si and B steels used for railway purposes is also 
quiet. Home railway companies are only yet ordering from hand 
to mouth, and the Indian orders which have been expected for 
some time past are not yet coming forward in any very large 
quantity. There is, however, a hopeful feeling that the present 
state of things will not continue long, and that better times are in 
store, but there appears to be no indication of the quarter from 
which the revival will take place. In the meantime, India, the 
Colonies, and South Ameriva, directly or indirectly, provide the 
bulk of the work being done. The recent orders placed in the North 
for locomotives and other railway requirements are expected to 
furnish part of the additional work looked for. 











NORTH OF ENGLAND. 
(From ovr own Correspondent.) 


Cleveland Pig Iron. 

Business in the Cleveland pig iron trade is going from 
bad to worse, and without doubt is now in a very unsatisfactory 
condition, less active indeed than it has been for fully four years, 
and the outlook is not favourable, though this is a period «f the 
year when demand usually increases and prices move upwards, 
‘The approach of spri: g fails toimpart a better tone to the market, 
and itis many years since the export requirements were so small. 
Last month’s shipments of pig iron were the worst that had been 
reported since the early part of 1905, but in the natural order of 
things they should have been considerably better in March 
than they were then. That, however, is not the case, for 
they fall a good deal short of last month’s. Consumers do 
not need to buy Cleveland pig iron for prompt delivery, and 
they will not purchase for forward when the market is so 
unsettled and prospects so unfavourable; there is indeed no 
indication yet that the bottom has been reached. What has 
tended to weaken the market further is the announcement 
that the Luxemburg ironmasters, who have dissolved their syndi- 
cate, have reduced their prices from 50 to 46 marks per ton, and 
are keenly competing with each other. This renders it more diffi- 
cult for Cleveland makers to secure German orders, and Germany 
has hitherto been their best oversea market. It is some years 
since the demands from Germany for Cleveland pig iron were as 
small as they are at the present time, and this in the face of spring 
is an unfavourable feature. No. 3 Cleveland G.M.B. pig iron for 
prompt f.o.b. delivery has fallen to 46s. 104d. per ton, a lower 
figure than has been shown since May, 1905, but for forward 
delivery higher prices are quoted—6d. to 9d. per ton more for 
delivery over the second quarter of the year. No.1 for prompt 
delivery is down to 49s. 6d., No. 4 foundry to 46s. 3d., No. 4 forge 
to 45s. 6d., and mottled and white to 45s. 3d. 


Hematite Pig Iron. 

The demand for East Coast hematite pig iron is slacker 
than ever, and the production continues in excess of the require- 
ments. This gives rise to the opinion that more of the furnaces 
in this district will be blown out, as they cannot well be put upon 
ordinary Cleveland pig iron, seeing that there is also too much of 
that made, and besides this there would be some difficulty in get- 
ting adequate supplies of Cleveland ironstone. Enough cannot be 
got for the furnaces that are already producing ordinary Cleveland 
pig iron, and the makers of this have to vbtain considerable 
quantities of ironstone from other districts, and ores imported 
from other countries are even used, so that a good deal of the 
Cleveland ordinary pig iron now-a-days is not produced from 
Cleveland ironstone alone. Stocks of hematite pig iron in makers’ 
hands are reported to be somewhat heavy, but hematite iron is no 
longer found in the public warrant stores. Mixed numbers East 
Coast hematite pig iron are quoted at 55s, per ton for early f.o.b. 
delivery, but consumers are slow about paying it, though it is 
1s, 6d. per ton below the figure ruling at the commencement of the 
year, andisarate which can hardly be profitable to the maker, whois 
having anything but a good time. Rubio ore is cheaper, for 
though some merchants are still quoting 16s. 6d. per ton ci.f. 
Middlesbrough, most sellers will accept 16s., though there can be 
little in it for them, seeing that 12s. per ton is the f.o.b. price at 
Bilbao, and the rate of freight is rising, as steamers are finding 
employment in other trades ; indeed, there has already this month 
been an advance of 3d. per ton obtained by the shipowners, 


Pig Iron Stock. 
A period of the year has now been reached when statistics 
should become more favourable, but that is not the experience so 
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far, because the stock in Connal’s public store is increasing with 
much rapidity. Already this month the stock of Cleveland pig 
iron has gone up 8811 tons, the quantity held on the 10th inst. 
being 182,120 tons—a quantity larger than has been known since 
August, 1907. It com with 136,000 tons at the commence- 
ment of the year, and is less by 50,000 tons than in last July. In 
addition to this the stocks with some of the makers have increased 
rather stiffly. The stock in Connal’s on Wednesday consisted of 
180,362 tons of No. 3 Cleveland pig iron, 1000 tons of No, 4 
foundry, and 758 tons of iron not deliverable as standard. 


Pig Iron Shipments. 

The severity of the depression in the pig iron trade is 
well illustrated by the slackness of the exports; they are the 
worst that have been reported since February, 1905, and instead 
of there being the increase usual in March, the shipments are 
worse than in the depth of winter. The prolongation of wintr 
weather on the Continent no doubt has something to do with 
the poorness of deliveries, for iron which has been bought, and 
delivery of which is overdue, cannot be taken. The shipments 
this month to 10th reached only 23,649 tons, as compared with 
28,849 tons last month, 36,080 tons in March, 1908, and 36,917 
tons in March, 1907, all to 10th. : 


Manufactured Iron and Steel. 

The depression in some branches has become less pro- 
nounced, and certainly producers are not generally so badly 
affected as the makers of pig iron. The most activity is in the 
rail-making department, the manufacturers there being able to 
keep their mills in something like full operation. There are heavy 
shipments of rails, especially to South America and India, and 
partly owing to the briskness in the rail trade, the tonnage of 
vessels loading in Middlesbrough Dock this week has been the 
largest ever known, that being somewhat of a set-off against the 
extreme depression in the pig iron shipments. Over 42,000 tons 
net of shipping were on one day in the dock, and they included 
two large P. and O. liners. The tonnage of rails stocked at the 
docks and awaiting shipment is large. Heavy steel rails are 
quoted at £5 5s. net f.o.b. Messrs. Bolekow, Vaughan and Co. 
have secured an order for 7600 tons of steel rails for delivery to 
South Australia. The reduction in prices of iron bars and angles 
has not brought out more orders, as even £6 15s., less 2} per cent., 
is considered too high, with steel ‘bars at £6 5s., and steel ship 
angles at £5 12s. 6d., less 24 per cent., in both cases. 


Shipbuilding. 

The shipbuilding industry is very unsatisfactory, and 
orders for tramp steamers are conspicuous by their absence. The 
Wear shipbuilders are somewhat better off than they were, but 
some of the Tyne yards are closed. At several works the staff of 
draughtsmen is being reduced. 


Coal and Coke. 

The threatened labour troubles in South Wales have 
caused a spurt in the coal trade of Durham and Northumber- 
land. Orders and inquiries have increased considerably in num- 
ber, and the prices have gone up already at least 3d. per ton. 
The demand is certainly brisker than it has been since last Sep- 
tember, and must be very much more active if the difficulty in 
Wales is not soon amicably settled. Colliery owners and second 
hands are holding off, because even if the Welsh trouble is adjusted 
without a general strike, and the supply is not curtailed, there will 
be a better demand for north country coal, as is usual in the spring, 
but a Welsh strike would lead to a ‘‘ boom ” in the coal trade of 
this district. Best steam and gas coals have gone up to 10s. 3d. 
per ton f.o.b., and 10s. 14d. has been offered for gas ccals for 
delivery over the year, but it was not taken. Bunker coals have 
gone up to 9s. per ton f.o.b. Furnace coke is obtainable at 15s. 
per ton delivered at the furnaces here, but is expected to rise in 
value on the strength of the Welsh difficulty. This would make 
it bad for the producers of pig iron, who think they are already 
paying too much for their fuel. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

It cannot be said that any marked progress has been 
made towards a revival of trade in Scotland. The unfavourable 
nature of the Board of Trade returns and the uncertainty regard- 
ing the issue of the difficulties in the Near East have had an 
unsettling effect on markets. Other causes of anxiety include the 
ee changes in the tariffs of France and the United States. 

egarding the French tariff, it was stated at a meeting of the 
directors of the Glasgow Chamber of Commerce this week that 
some of the alterations proposed to be made threatened to be 
absolutely prohibitive as regards certain kinds of goods now 
sent from the Clyde to France. Fortunately, it does not appear 
that the business in question is very extensive, and there is some 
hope that the French Government will still further reduce the 
rates to which objection is taken. With reference to home trade, 
it is so far encouraging that shipbuilding contracts are coming 
to hand in fair numbers, and that there is now a fair prospect of 
a steady improvement in this important industry 


The Iron Market. 


There has been comparatively little business in the pi 

iron warrant market since last report, and prices have had a 
downward tendency. Transactions have occurred in Cleveland 
warrants at 47s. 2d. to 46s. 94d. cash, 47s. 6d. to 47s. 14d. for 
delivery in one month, and 47s, 6d. and 47s. 5}d., three months. 
There has been nothing done in other kinds of iron. It is 
noticeable that a small addition has been made to the stock of 
Scotch warrant iron in Connal and Co.'s stores. The quantity had 
remained unchanged at 1000 tons for many months. Were this 
stock to be increased, it would have the effect of widening the 
scope of the market. It is well known that makers have had a 
prejudice against ‘the store,” being of opinion that through the 
action of the ‘‘bears” in past times, it afforded a means of 
depressing prices. This may be true, but it has also provided a 
market for iron in times of great depression, when, but for the 
store, many of the furnaces would have had to go out of blast. 
There is a probability that the time may come again when it may 
be found advantageous to put Scotch iron into the public stores 
uader warrant, and when the warrants will include hematite as 
well as ordinary iron. 


Scoteh Makers’ Iron. 


Among the best buyers of Scotch raw iron at present are 
English consumers, the Lancashire market being of special im- 
portance. Fore gn shipments are exceptionally poor, unless in 
the case of Italy, which has been increasing its demands upon our 
products. The local trade is dull, and not moving forward any- 
thing like so well as it ought at this season of the year. At 
some of the foundries there has been an increasing consump- 
tion of Cleveland pig iron, but bad trade and sectional strikes 
of workmen are rather teverely felt. The output of Scotch pi 
iron is maintained. There are 82 furnaces in blast, oonpuned 
with 73 at this time last year, and of the total 41 are producing 
hematite, 36 ordinary, and 5 basic iron. The weekly output of 
hematite is now at the rate of 2500 tons per week larger than it 
was at this time last year ; and, judging from the condition of the 
steel trade, a considerable quantity must be going into the 
makers’ private stores. On the other hand, the make of ordinary 
pig iron is at the rate of 1000 tons per week below what it was 
twelve months ago ; but the other side of the account is further 





increased by the produce of the five furnaces now making basic 
iron at Glengarnock, and these were out of blast the whole of last 
year. Prices of makers’ iron are again, in most instances, 6d. per 
ton lower. Govan and Monkland, Nos. 1, are quoted at Glasgow, 
54s.; Nos. 3, 52s.; Carnbroe, No. 1, 56s.; No. 3, 53s.; Clyde, 
No. 1, 59s.; No. 3, 53s.; Gartsherrie, No. 1, 59s, 6d.; No. 3, 
53s. 6d.; Calder, No. 1, 59s. 6d.; No. 3, 54s. 6d.; Summerlee, 
No. 1, 60s.; No. 3, 55s.; Langloan, No. 1, 62s. 6d.; No, 3, 57s. 6d.; 
Coltness, No. 1, 88s. 6d.; No. 3, 57s. 6d.; Glengarnock, at Ard- 
rossan, No. 1, 6ls.; No. 3, 55s.; Eglinton, at Ardrossan or Troon, 
No. 1, 543.; No. 3, 52s.; Dalmellington, at Ayr, No. 1, 57s.; 
No. 8, 52s.; Shotts, at Leith, No. 1, 60s.; No. 3, 55s.; Carron, 
at Grangemouth, No, 1, 62s.; No. 3, 56s. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6681 tons, compared with 5742 in the corre- 
pay week of 1908. Canada took 275 tons; South America, 
100 ; Australia, 83; France, 20; Italy, 2750; Germany, 70; Hol- 
land, 400 ; Spain and Portugal, 100; China and Japan, 300; the 
coastwise shipments being 2573 tons against 2773 in the corre- 
sponding week. The arrivals of pig iron at Grangemouth from 
Cleveland and district amounted to 10,039 tons, showing an 
increase of 2096 tons compared with the imports in the same week 
of last year. 


Iron Ore Trade. 

The imports of iron ore into the Clyde since the beginning 
of the year amount to 152,650 tons compared with 109,550 in the 
corresponding period of last year. In the last six days fourteen 
steamers arrived with cargoes, two of which were from England, 
and twelve from abroad. 


Finished Iron and Steel. 

There is no improvement in these branches since last 
report, except that specifications for stee] under odd contracts are 
now coming forward somewhat more freely. Makers of finished 
iron have much difficulty in keeping their works on anything like 
full operation. The tube trade is in a depressed condition, with 
inquiries scarce and orders taken at cut prices. 


The Coal Trade. 

Business in the coal market this week has been unsatis- 
factory. Both steam and splint coals are inactive, and tending 
easier. For small coal there has been a fair inquiry, and house- 
hold sorts are in demand owing to cold weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Welsh Coal Trade. 

THERE was evidence given in the opening of the week 
that buyers were disturbed in opinions regarding the trend of 
business, and that there was a possibility of a more or less period 
of contention. It was stated on Change that business has already 
gone toa large extent to the North of England, and that in 
respect of anthracite the Swedish State Railways, fearing that 
they could not get the preferred W lsh as usual, were accepting 
contracts from a Westphalian syndicate, while it is notorious that 
the Belgian railway contracts will be largely influenced. As stated 
last week, the chronic agitation amongst the Welsh colliers drives 
away trade. When the week opened there was a strong prospect 
of a general strike, but Monday’s proceedings at Cardiff 
closed somewhat hopefully, and to the credit of ‘‘ Mabon” peace 
counsels prevailed, and an adjournment to Wednesday was carried. 
On Monday only nine vessels were cleared from Cardiff, with a 
total of 36,000 tons, 9000 tons going to Port Said, and Venice 
5000 tons. But, as showing improved conditions, and the fact 
that substantial contracts are held, nearly 90,000 tons were cleared 
mid-week, 8500 going in the Knight Templar to Bombay, large 
cargoes to Genoa and Port Said. Up to our despatch mid-week 
the character of the trade was rather in favour of an ami able 
settlement than of hostilities. Cardiff showed a steadier tone. 
At Newport there was a fair inquiry, but an absence of forward 
business, and at Swansea a steady undertone. 


Latest Prices, Cardiff. 

Best large, 13s. 9d. to 14s.; best seconds, 13s. to 13s. 6d.; 
ordinary seconds, 12s. 6d. to 12s, 9d.; best drys, 13s. 9d. to 
14s.; ordinary drys, 12s. 6d. to 12s. 9d.; best washed nuts, 
12s, 6d. to 13s. ; seconds, lls. 6d. to 12s, 3d. ; best washed peas, 
10s. 6d. to 1ls.; seconds, 10s. to 10s. 3d.; very best smalls, 
8s. 9d. to 9s.; best ordinaries, 8s, to 8s. 6d.; inferior sorts, 6s. 9d. 
to 7s. 6d.; very best Monmouthshire black vein, 13s. to 13s. 3d.; 
ordinary Western Valleys, 12s. 6d. to 12s. 9d.; best Eastern 
Valleys, lls. 9d. to 12s,; seconds, 11s. 3d. to 11s, 6d. Bituminous 
coal: Very best households, 17s. 6d. to 18s.; best ordinaries, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 17s. 9d.; brush, 
13s. 6d. to 13s. 9d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
lls. 6d. to 12s.; through, 9s. 3d. to 9s. 6d.; smalls, 7s. to 7s. 6d. 
Patent fuel, 13s. 9d. to 14s. Coke, furnace, 15s. 6d. to 16s, 6d.; 
foundry, 17s. 6d. to 20s.; special, 24s. to 26s.; large quantity 
going to India. Pitwood, 18s. to 18s, 6d. 


Newport Coal Prices. 

No material alteration : - Best black vein, 12s. 9d. to 13s.; 
Western Valleys, 12s. to 12s. 6d.; Eastern Valleys, lls. 6d. to 
lls. 9d.; other sorts, 1ls. to lls. 3d.; best smalls, 7s. to 7s, 3d.; 
seconds, 6s. 3d. to 6s, 6d.; inferiors, 5s. 9d. to 6s.; best house coal, 
16s. to 16s. 6d.; seconds, 15s. to 15s. 6d. Patent fuel, 13s. 6d. to 
13s. 9d. Coke, 15s. 6d. to 17s. Pitwood, 18s, 3d. to 18s. 6d. 


Anthracite Coal. 

At Swansea this week the market opened fairly brisk; 
better class were harder ; inferiors easy ; some machine qualities 
steady ; German nuts easier ; rubbly culm going upwards, scarcer ; 
small, firm :—Best malting, large handpicked, 24s. to 24s. 6d. net ; 
seconds, 21s, 6d. to 22s. net; big vein, 17s. to 18s , less 24 ; red 
vein, 12s. to 13s., less 24 ; machine-made cobbles, 23s, to 23s, 6d. 
net ; Paris nuts, 25s. to 25s. 6d. net; French nuts, same ; German 
nuts, 24s. to 24s. 6d. net; beans, 16s. to 17s. net; machine-made 
large peas, 9s. to 10s, net; fine peas, 6s. 6d. to 7s. net ; rubbly 
culm, 4s. 9d. to 5s. 3d., less 24; duff, 2s. to 3s. net. Other class 
coal :—Best steam, 14s. to 15s.; seconds, 13s. 9d. to 14s. ; bunkers, 
9s. 9d. to 10s, 3d.; small, 7s, to 8s.; No. 3, Rhondda, 16s, to 18s.; 
small, 7s, to 8s,; patent fuel, 12s, 6d. to 13s., all less 2}. 


Record Trade at Swansea, 

At the Harbour Trust meeting, Swansea, this week, the 
chairman, Sir Griffith Thomas, was re-elected, and, in returning 
thanks, reviewed the trade returns of the port.in an interesting 
manner. He remarked that the past year had been one of records, 
The trade had created a new record, having reached a total of 
5,839,539 tons; there had also been a record revenue of 
£229,038 16s. 9d., a record profit of £37,995 11s. 7d., and a record 
surplus in hand of £109,278 9s. 5d. This showed that the enter- 
prise and development displayed by the Trust in the last ten years 
had been for the great + need Aha of the port. It was 
exactly ten years ago that the Prince of Wales Dock 
entrance was completed, while the North Dock entrance deepen- 
ing was completed in 1902, and the South Dock entrance 
improved the same year. After giving statistics indicating the 
substantial progress of the port, he next reviewed the 
patent fuel trade, which showed an increase of 50 per cent. In 
foreign shipping the increase had been enormous. In 1898, 
2732 British and 470 foreign; in 1908,.3236 British and 1256 





foreign, with a tonnage of 1,631,000 for the British, and of over 4 
million tons for the foreign, In touching upon the new dock Sir 
Griffith said that the progress was very satisfactory, and no doubt 
would be completed well within the time, The dock could well be 
opened about the month of October, and would bring increased 
trade to Swansea and the whole district. 


February’s Coal Returns, 

he Board of Trade returns for February show a very 
large general decrease in the coal trade, which may be taken as q 
warning that the hoped-for improvement in trade is but as yet in 
abeyance, It is interesting to note that Cardiff alone shares jn 
the falling off to the extent of 71,190 tons, but that Newport had 
an increased despatch of 41,873 tons, Swansea of 8319, and Port 
Talbot of 9616. 


The Eight Hours Act. 

One hears in the coal district strong comments regarding 
the prejudicial action of the Act in the interference between coa] 
workmen and coalowners, It is estimated that the production of 
coal will be reduced by from 10 to15 per cent. How this wil] 
operate upon the hauliers it is not difficult to see, and this is 
class of men who have figured on several occasions in wage 
difficulties. One authority at Cardiff states that the colliery 
owner cannot be expected to pay the day wage man as much for 
working eight hvurs as for nine and a-half hours, and argues that 
the ang | of coalowners will be to get as many men upon a 
tonnage basis as possible, and to reduce the day wage men in 

roportion to the hours they work. In any case it would seem 
ikely that the settlement of one great difficulty, if accomplished, 
will only be followed by another. 


Iron and Steel, 

In contrast to the prevailing slackness in the tratle there 
was quite a return ‘of old time at Dowlais last week, where fully 
3000 tons of steel rails formed the output of the mills. On the 
rail bank the activity was very great, and what with heavy 
rails, sleepers, fish-plates, and other railway material, and 
despatching vid port to India, the management and_ work. 
men were well occupied. Most branches shared in the 
pressure. B and Si furnaces, engineering, and 
fitting shops brisk. Latest prices, Metal Exchange, Swansea :— 
Pig iron, hematite mixed numbers, 55s. 6d. case and month, 
Middlesbrough, 45s. 94d. cash and 47s. month ; Scotch, 52s. 10}d, 
cash and month; Welsh hematite, 60s. to 60s. 6d., delivered ; 
East Coast hematite, c.if., 59s. 6d. Steel bars: Siemens, 
£41 7s. 6d.; Bessemer, £4 7s. 6d. No quotations steel rails; 
Middlesbrough quotes £5 5s., firm. Rubio ore, Cardiff and New- 
port, 15s. 6d. to 16s, Other quotations :—Block tin, £129 17s. 6d. 
cash and £131 10s. three months ; copper, £56 12s. 6d. cash and 
£57 8s. 9d. three months ; lead, £13 17s. 6d., English ; Spanish, 
£13 7s. 6d.; spelter, £21 11s. 3d.; silver, 23}}$d. per oz In 
the Swansea Valley, spelter factories, copper works, and other 
local industries are in a sound, active condition. 


Tin-Plate. 

The active condition of the tin-plate trade continues 
unchecked, and last week both shipment and receipt from works 
were above the average. The number of boxes received from 
works, as shown by the harbour return, was 101,048 boxes, the 
shipment 116,494 boxes. Total boxes now in stock 278,757 boxes, 
All the works were reported busy, but towards close of market 
rather dull, with tendency to easier prices. Latest Swansea 
prices :—Ordinary Bessemer I.C. 20 x 14 x 112 sheets, 11s. 74d to 
lls. 9d.; Siemens the same ; ternes, 21s.; wasters at usual reauc- 
tion. C.A. roofing sheets, £8 5s. per ton ; big sheets for galvanis- 
ing, £8 5s. to £8 7s. 6d.; finished black plates, £9 5s.; galvanised 
sheets 24 g., £12 10s. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. G. W. M. Boycott, Assoc. 
M. Inst. C.E., has started in practice at 19, Old Queen-street, 
Westminster, S.W., as a consulting engineer, and will specialise 
chiefly in matter concerning tunnelling, sub-aqueous foundations 
and deep water diving. 

THE Schmidt Superheating Company, Limited, has opened a 
technical office at 28, Victoria-street, S.W., for its locomotive and 
marine superheater. Mr. Harry A. Stenning, M.I. Mech. E., has 
been appointed consulting — for the locomotive department, 
and Mr, A. F, White, M.I.N.A., M.I. Mech, E., &c., consulting 
engineer for the marine department. 








SouTH-WESTERN POLYTECHNIC INsTITUTE. — The thirteenth 
annual distribution of prizes and certificates to the students of the 
evening classes and day college will take place at this Institute on 
Friday, 12th March, 1909, when Professor Henry A. Miers, D.c., 
F.R.S., principal of the University of London, will present the 
awards. The chair will be taken at 8 o’clock p.m. by Mr. W. 
Hayes Fisher, chairman of the Governing Body, 

THE INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
ASSOCIATION. —The sixth general meeting was held at the Institu- 
tion, Storey’s-gate, Westminster, 8.W., on Monday, March Sth, 
1909, at 8 p.m., Mr. E. B. Ellington. member of council, in the 
chair. The minutes of the fifth general meeting were read, 
approved and signed by the chairman. A paper, entitled 
‘* Producer Gas,” was presented by Mr. G. H. I. Cruse, and read 
by the author. Mr. M. G. Duncan opened the discussion, in which 
the following took part :—Messrs. A. B. E. Cheeseman, Stacy Hat- 
field, P. Petrie, A. D.'Salway, S. A. Smith, H. de Whalley. 

ConTracts.—The North British Locomotive Company, Limited, 
Glasgow, is carrying out extensive alterations and additions at 
its Queen’s Park Works. An order has been placed with Smith, 
Wincott and Co., engineers and furnace builders,'53, Waterloo- 
street, Glasgow, for the new gas-fired furnace plant, including ten 
forging, five plate heating, one bar heating, and a number of case- 
hardening furnaces, as well as the chimneys and a battery of 
Smith and Wincott’s patent gas producers. This firm has also 
recently completed some extensive contracts for the ‘Ia koo Dock- 
yard and Engineering Company of Hong Kong, Limited ; for the 
Cantieri Savoia Palmer, Cornigliano Ligure, !taly; for the 
Cantiere Navale Triestino, Monfalcone, Austria; and for the 
Alquife Mines and Railway Company, Limited, Spain.—The East 
Rand Mines have just entered into a contract with Messrs. 
Hubert, Davis, and Co., of Johannesburg, for the supply of three 
3000 k.w. turbo-generators complete with surface-condensing 
plant. This plant is required for generating power for their own 
mines. ‘The mechanical portions are being built by Messrs. 
Willans and Robinson, Limited, and the electrical by Messrs. 
Dick, Kerr, and Co.—The contract for the erection of a 450-ton 
per day refuse destructor for the city of Rotterdam has been 

laced with Heenan and Froude, Limited, of Manchester and 

orcester. This plant will consist of forty cells with their com- 

lement of boilers, regenerators, fans, &c. The refuse will be 
handled mechanically throughout. The contract was secured in 
the face of competition from the whole of the makers on the Con- 
tinent and in this country, and the work will involve an expendi- 
ture of about £130,000. This firm has destructors on order for 
the following places :—Portsmouth, New York, Vancouver (B.C.), 
Wellington (New Zealand), Adelaide, Penang, Ixelles, and Havre. 
—The Urban District Council of Cirencester have placed a con- 
tract with the Power Plant Company, Limited, of West Drayton, 
Middlesex, and Fleet-street, ndon, to replace an existing 
straight cut gear drive on a deep well pump, driven by a gas 
engine, by means of this company’s patented machine-cyt double 
helical Wuest gears, : 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A stow trade is being done generally. Some branches 
n reported to be in a slightly improving condition, others 
i to have been more languid and neglected than before, 
and the outlook is dull, Very little actual buying is going on ; 
here and there inquiries have been coming in rather more freely 
in the course of the past week, but the tone all round is 


have bee 
are statec 


depressed. 


The Silesian Iron Market. 

Accounts from Silesia are just a trifle less unfavourable, 
although here, too, the unremunerative prices, and in several 
instances insufficient employment, are complained of. A general 
German Bar and Plate Convention is what the majority of 
jronmasters consider the means of improving the condition of the 
jron trade, and the Laura Hiitte and several other works are 
trying to form this convention, The Laura and Konigshiitte are 
reported to have done quite a good business in the last half-year 
of 1908, deliveries on home and foreign account having been 
70,173t., or only 4502 t. less than in the same period last year. 


list Quotations, 
Official accounts from the Diisseldorf ’Change state the 
rices for raw and finished iron to be as under :—Raw spathose 
fon ore, M. 10.90; roasted ditto, M. 15.50; Nassau red iron ore, 
50 per cent. contents, M. 11.50 per ton at mines ; spiegeleisen, 
10 to 12 per cent. grade, M. 63 to M. 66; white forge pig, M. 56 
to M. 5%; iron for steel making, M. 58 to M. 60 ; basic, free place 
of consumption, M. 49 to M. 50; Luxemburg forge pig, M. 45 to 
M.46; Luxemburg foundry pig, No. 3, M. 50; German foundry 
, No. 1, M. 59 to M. 60; No. 3, M. 57 to M. 59; German 
Lomatite, M. 60 to M. 62; good merchant bars, common quality, 
M. 100 to M. 105; iron bars, M. 122.50; steel plates, M. 105 to 
M. 110; boiler plates, M. 115 to M. 120; sheets, M. 117.50 to 
M. 122.50; iron wire rods, common quality, M. 127.50, all per ton 
free at works. 


The German Coal Market. 

Official accounts state the Silesian coal trade in the last 
half of 1908 to have been rather better than was expected, but a 
somewhat gloomy view is taken of this year’s trade. There has 
teen talk of a reduction in price of 0.06 per 100 kilos. for Silesian 
coal from the Ist of April. House fuel has been in biisk demand, 
and coal for industrial purposes is also pretty well inquired for. 
Ata meeting of the coalowners of Rheinland-Westphalia sales in 
January of present year were stated to have been 4,922,626t , 
against 5,665,873 t. last year ; this shows that 78.30 per cent. of 
output was consumed, production being 6,280,772 t. in January, 
as compared with 6,510,180 t. in January last year. Deliveries in 
coal were 4.044,891t, in coke 1,192,804t., and in briquettes 
229,598 t. There is some life stirring on the South German coal 
market just now, as old contracts are being renewed. A reduction 
in price that had long been expected has now taken place ; foun- 
dry coke, pit coal, briquettes, having met with reductions of 
M. 1.20, M. 1.40, M. 2and M. 2.60 p.t. Foreign competition is 
expected to be successfully beaten by these measures. Present 
prices for coal are as under :—Gas coal, M. 11.75 to M. 12 50 p.t.; 
steam coal, M. 11 to M. 12.50 and M. 13 p.t.; anthracite, M. 21 
.t.; foundry coke, M. 19 to M. 21 p.t.; blast furnace coke, 
M. 14.50 to M. 16.50 p.t.; briquettes, M. 11 to M. 14.20 p.t. 


Austria-Hungary. 

The iron market is weak all round ; no improvement what- 
ever has taken place since the last report, and some departments 
are feeling the want of orders very keenly. The Government pur- 
chases are being restricted as much as possible ; the rail orders for 
the present year are, for instance, much lower than those of last 
year, and this year’s trade in rails is likely to show a considerable 
falling off compared with last year. Prospects for girders and 
heavy plates are not unfavourable. Bars are likely to remain 
languid, while the sheet trade promises to be animated ; pipes 
also show increasing life. A steady business is being done in pit 
coal as well as in brown coal. 


Fair Accounts from France. 


The improving tone which was noticeable some weeks 
ago has continued, and some departments can boast of being 
actively employed now. Prices are inclined to move slowly 
upwards. Demand and inquiry have been lively during the 
week ; some orders for the third quarter have even been coming 
in, but the works, as a rule, are rather disinclined to accept for- 
ward orders, as they do not wish to be tied down to the present 
quotations, which are not remunerative, although they are a little 
better than some months ago. An advance of 5f. and even 
10f. p.t. has, ina number of instances, been asked for forward 
contracts. In the East, Haute Marne, and Loire Departments a 
specially good trade is being done, and at some mills work is so 
plentiful that producers had to ask for longer terms of delivery. 
Merchant iron is quoted 170f. to 175f. p.t. in the above-named 
districts, while ironmasters in the Ardennes have reduced merchant 
bars to 157.50f. p.t. In the Nord 150 p.t. is generally quoted. 
A fair employment of the machine and engineering trades is 
reported. Coal, both for engine and house-fire purposes, is in 
good demand. 


Languid Trade in Belgium. 


A fluctuating tendency is noticeable in the various 
branches of the iron industry. Both merchant bars and heavy 
plates are much neglected, and there is but little inquiry for 
girders and building material in general; the rail business has 
shown a little more life recently. Pig iron is firmly maintained on 
60f. p.t. for forgo pig, 68f. p.t. for foundry pig, and 65f. p.t for 
basic. The scrap iron business shows weakness in prices, owing to 
increasing offers, There is but little to relate of the Belgian coal 
market, the slow trade of previous weeks having continued. 
Prices move steadily downwards, and the State Railways have 
ao this retrograde movement by purchasing coal from 
abroad, 








NAVAL ENGINEER APPOINTMENTS. 


PP si following appointments have been made by the Ad- 
iralty :— 

Engineer-Captain.—W. Sharp, to the Sutlej, additional, for 
Service on staff of Rear-Admiral on transfer of flag. 


Engineer-Commanders.—W. C. 8. P. Bartwell and F. W. Mar- 
shall, to the Victory, additional, for oil fuel course ; C. B. Lecky, 
to the Sutlej, W. F. Turner, to the Donegal, and T. H. B. Bishop, 
tothe Aboukir, all on recommissioning ; F. G. Jacobs, to the 
Brilliant ; E D. Mallinson, to the Medea, on commissioning ; 
W. C. 8. P. Bartwell, to the Crescent (appointment for oil fuel 
course cancelled) ; R, W. Skelton, to the Mercury, additional for 
Fort Blockhouse and for duty with submarines and for charge of 
machinery and floating dock ; T. S. Guyer, to the Barfleur. 

Engineer-Lieutenants.W. R. Crawford and A. E. Lester, to be 
lent to the Victory for oil fuel course; W. H. Mew and H. J. 
Lamb, to the Sutlej, D. D. Cuninghame, W. A. Carlisle, and 
. W. Mathew, to the Donegal, and H. Leather, R. C. Hugill, and 
a H. R. Clarke, to the Aboukir, all on recommissioning ; L. W. 
Swift, to the Forth, for duty with submarines ; B. D. MasQene, 
. the Sutlej, additional for service on staff of Rear-Admiral on 
ransfer of flag ; J. R. Hoddinott, to the Vivid, supernumary. 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Snecification is without 
drawings. 
os a, Specifications ma 


ngs, 


y be obtained at the Patent-o, Sale Branch, 
ancery-lane, London, W.C., at 8d. each. 


The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 





Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


3807. February 20th, 1908.—IMPROVEMENTS IN DIRECT-CONTACT 
FerD WATER HEATERS, by William Weir, of Holm Foundry, 
Oathcart. 

This invention refers to the non-return valve in the Weir type 
of feed water heater. It is claimed that this improved form of 
valve not only effectively prevents the flow of any water from the 
feed heater, but will also be noiseless, as it will not move in 
response to the pulsation of the steam in the receiver pipe. The 
engraving represents one of the ordinary contact type feed water 
heater. According to Fig. 1, there is arranged, in the body of the 
heater at a higher water ae than the norma! water level, a float 
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of the displacement type. This float is connected by levers M N 
to control the piston valve in a passage B leading from the steam 
inlet stop valve (not shown), from which passage an opening E 
leads into the heater. In normal working, the float is in such a 
position that the valve is quite _— and offers no resistance to the 
free supply of steam. Should, however, the water in the heater 
rise from any accidental cause above the normal level, the float 
will also rise and close the valve, thereby preventing any e 
of the water into the receiver inlet pike and therefrom to the 
engines, The example shown in Fig. 2 differs from the one just 
described only in substituting for the piston valve of that example 
a double beat valve, and modifying the end of the steam inlet pipe 
to snit.— February 17th, 1909. 


INTERNAL COMBUSTION ENGINES. 


3897.—February 21st, 1908.—IMPROVEMENTS IN INTERNAL CoM- 
BUSTION ENGINES, by Clifford Barclay, of 26, Willowbank- 
road, Birkenhead. 

This invention refers to an internal combustion engine of that 
type in which the gases are first compressed in an enclosed crank 
chamber and then delivered to the combustion chamber through 
a pipe on the piston, the provision of such a pipe on the piston 
which is always open to the combustion chamber and is adapted 
when the piston is approaching the outer end of the stroke and 
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after the exhaust port is opened to deliver a charge of compressed 
gas direct from the crank chamber to the extreme inner end of 
the combustion chamber and behind the issuing exhaust. The 
action is as follows :—The engine being in the position indicated in 
Fig. 2, a supply of gas and air is drawn into the crank chamber and 
space emeatle the piston A. On the descent of the latter these gases 
are compressed and held compressed beneath the piston until it 
arrives at the position indicated in Fig. 3. Atthismomentthe exhaust 
opens and allows the burnt charge to begin to escape, and sub- 
sequently the iolet B is put into communication with the pipe C 
by the port E, thereby allowing the compressed fresh charge to 
pass to the head of the cylinder and enter at the back of the out- 
going column of exhaust gas, completely ejecting it and prevent- 
ing any deterioration in richness of the charge owing to the burnt 
gases not being completely exhausted from the cylinder. By 
causing the gases to enter through the pipe C inside, around 
which the explosion takes place and which is consequently highly 
heated, the incoming charge becomes- thoroughly heated. If 
desired in place of the port E, inlet B, and pocket D, the pipe C 





may communicate a with the crank chamber through the 
head of the piston A, the lower opening of the pipe being in such a 
case fitted with a non-return valve adapted to be forced on to its 
seating and kept closed by the pressure of the explosion until such 
time as the exhaust port is uncovered, when the pressure above 
the piston is released and the compressed gases below the piston 
will open the valve and pass to the upper portion of the cylinder. ' 
—February 17th, 1909, 


26,501. December 7th, 1908.—IMPROVEMENTS IN AND RELATING 
TO INTERNAL COMBUSTION ENGINES, by Mather and Platt, 
Limited, and Alan Ernest Leofvic Chorlton, of Salford Iron- 
works, Manchester. 

This invention relates to the valve mechanism of two-cycle 
internal combustion engines. In carrying this invention into 
pm there is provided inside the water-jacketed main com- 
ustion cylinder a sleeve bearing against the main cylinder, and 
constituting the valve. The piston of the engine moves inside the 
sleeve, which is provided at its centre with exhaust ports, which 





c ross Section of Cylinder showing Ports. 


may be brought into conjunction with the exhaust ports in the 
main cylinder, and towards either end with inlet ports, which may 
be brought into conjunction with the inlet ports for the combustible 
gas and for the air. The cylindrical valve has motion imparted to 
it from some convenient moving part of the engine. In the case 
of the means illustrated the cylindrical valve will have imparted 
to it an oscillatory movement about its longitudinal axis. As an 
alternative, for the excentric gear there may be substituted spur 
or bevel wheels, through which the sleeve may have imparted to it 
a continuous rotational movement. The exhaust ports in the 
sleeve are so shaped and placed with reference to the correspond- 
ing ports in the main cylinder that they are masked by the moving 

iston at the moment of initial combustion of the gaseous mixture 
in the main cylinder, and thus protected from the injurious effects 
of the heat and pressure thereby produced.— February 17th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


22,950. October 28th, 1908.— IMPROVEMENTS IN CONNECTION 
WITH TRACTION ENGINES, PLOUGHING ENGINES, AND THE 
LIKE, 

This invention relates to the mounting of the front end of trac- 
tion engines, ploughing engines, and the like, on a spring or 
springs. It has hitherto been usual to place the spring or springs 
immediately above the axle and below the perch-plate, and as 
considerable space has to be allowed between the perch-plate and 
axle, it is often necessary to fix a stay below the axle to support 
the lower end of the turning bracket, and a slot has to be provided 
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in” the axle or in the turning bracket to allow for the spring 
action. According to the invention, a large hollow trunnion, 
forming a continuation of the turning bracket, is carried in a bush 
which is secured within the perch-plate, the trunnion being 
capable of sliding vertically in the bush to allow for the move- 
ment of the spring and of turning in the bush in steering. There 
is a flange on the turning bracket which acts as a stop to prevent 
the spring being overstrained on rough roads, and this flange will 
carry the engine in the event of the spring breaking, or when the 
engine is used without the interposition of the spring, or springs. 
The spring is placed above the trunnion, and the spring buckle 
attached to the mid part of the spring has a circular lower part 
which is received in a recess at the top of the trunnion of the 
turning bracket, this recess serving to retain lubricant. The 
outer ends of the spring pass through openings in the sides of the 
perch-plate, and are attached by swivelling links to brackets 
which can be secured to the body of the engine. Slots are mado 
in the bush to allow a pin, passed through them and through the 
trunnions of the turning bracket, to rise vertically to allow for the 
— of the spring and of turning in steering.— February 17th, 
1909. 


25,273. November 24th, 1908.—IMPROVEMENTS IN THE SUSPEN- 
SION OF VEHICLE Boptgs, by Robert Bradshaw Moorhead, of 
18, Alexandra-court, Quesn’s-gate, 8S. W. 

This invention relates to an pa oe Ape in the system of sus- 
pending motor car and other vehicle frames, according to which 
the road-wheel axles are secured to the rear or fore ends of rigid 
bars or levers, which at their other ends and between their ends 
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are connected to springs attached to the vehicle frame. This 
arrangement possesses the advantage, inter alia, in relation to the 
custom, method of suspending vehicle frames, namely, that 
vertical shocks are better absorbed ; but, as hitherto constructed, 
the arrangement does not possess the advantage, namely, that the 
springs are relieved of horizontal stress in the direction of motion 
of the vehicle caused by inequalities of the road surface or by 
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collision. The present invention has for its object to attain the 
advantages in combination, and, to this end, is characterised by 
guiding the levers in such a system so that the horizontal stresses 
are transmitted rom the road wheels along the levers to the 
vehicle frame—which is better adapted to withstand the stresses 
than are the suspehsion springs—whereby the springs are pre- 
served from the stresses, and may be better adapted to absorb 
vertical shocks. The accom ing engravings clearly illustrate 
the invention. - February 17th, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


22,121. October 19th, 1908.—IMPROVEMENTS IN MouLps UsED 
FOR Propuctine MeTaLtic Castinas, by Heinrich Gasche, of 
48, Solmstrasse, and Carl Wensky, of 17, Nanhewmerstrasse, 
Frankfort-on-Maine. 

This invention utilises a float for keeping back the slag or 
cinder from the casting mould. The appliance is formed of sand, 
loam, fire-clay, or graphite, and the different specific gravities of 
molten iron and fluid slag do not alter its action within practical 
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limits. The fioat, by reason of its specific gravity, floats on 
the top of the molten iron, whilst it is not supported by the fluid 
slag. In carrying out the invention, a casting ingate, having 
several chambers connected to one another by narrow apertures, 
is provided with a floating body which is of such a specific gravity 
that it is only raised by the molten iron, and cannot be supported 
by the fiuid slag, and which is so arranged and guided in the 
ingate as to rise vertically when the molten iron is poured in, 
whilst on the iron subsequently sinking into the mould the floating 
body automatically sinks vertically and closes the inlet passage. — 
February 17th, 1909. 


MEASURING AND TESTING INSTRUMENTS. 


12,009. June 3rd, 1908.—IMPROVEMENTS IN ELECTRICITY METERS, 
by George Hookham, 4, Bartholomew-street, Birmingham. 
These improvements relate more especially to electric motor 
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meters of the mercury type. Such metersare frequently provided 
with a correction coil in series with the mercury bath, and are 
also shunted so that only a portion of the current passes through 
the mercury. Hitherto the meter has been shunted as a whole— 
that is, both the coil and the mercury bath—but it is found pre- 
ferable to shunt the mercury bath only, w +h or without a small 





additional resistance in series with it, and to pass the entire 
current through the coil. A convenient modification of this plan 
is to wind the coil with two or more wires in prrallel—not neces- 
sarily all of the same size—and to arrange the.mereury bath in 
series with only one of the wires ; the other wire then would act 
as a shunt to the mercury bath. This is not necessarily the same 
as being connected in parallel. As a matter of fact, however, 
they are connected in parallel, with the addition of the mercury 
bath in series with one of them.— February 17th, 1909. 


CRANES AND CONVEYORS. 


24,518. November 14th, 1908.—IMPROVEMENTS IN OR RELATING 
to Gravity Bucket CoNvEyYorRS, by William Beaver Leech, 
of the firm of Messrs. Graham, Morton and Co., of Pepper- 
road, Hunslet. 

This invention relates to gravity bucket conveyors, and especially 
to the method of mounting them upon the chains. According to 
this invention the buckets are detachably mounted on the cross 
bars or rods B of the chain CC. For this — each side plate 
of the bucket is formed with a U-shaped bearing slot D, slightly 
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larger in diameter than the cross bar, and each bearing slot D is 
fitted with a detachable renewable bearing cap E of chilled iron or 
other suitable material. In the arrangement adopted—Figs. 1 to 
4—this detachable bearing cap E is retained in position by a single 
bolt, upon which the cap has a slight rocking action, which, in 
conjunction with the slight clearance around the lower part of the 
bearing—see Fig. 3—allows a certain amount of play and elasticity 
in the bearing should one side of the chain wear more than the 
other, or should the chain from any cause get out of exact align- 
ment. In the modification—Fig. 5—the detachable bearing cap E, 
in the form of an iron stamping with attachment lugs G, is 
retained in position by a number of bolts, and a s ight clearance 
is again allowed around the lower part of the bearing.— February 
17th, 1909. 


MINES AND MINING. 


3038. February 11th, 1908.—A New oR IMPROVED SySTEM OF AND 
IMPROVEMENTS IN OR CONNECTED WITH MEANS FOR COMPRESS- 
ING AIR FOR USE IN SUBTERRANEAN MINES, by Samuel Miller 
Mavor, of 47, Broad-street, Mile End, Glasgow. 

In some systems where machines are driven by compressed air, 
as is common in mining operations, a compressor is provided, the 
plant being fed from branches taken from a leading main. In 
practice the machines in the plant are situated at considerable 
distances from the compressor station, and under some conditions 
it is found that the pressure available at the terminal of a long 
main is below the requirements of the operation or machine con- 
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cerned, while in some cases a supply of air above the pressure of 
the supply in the main is desired, sometimes a higher pressure is 
needed for a machine requiring a working pressure higher than 
the others in the plant ; and it is the object of this invention to 
provide means for compressing air taken from the main at the 
pressure of the main supply and to compress it to a higher pres- 
sure. An auxiliary compressor is provided, which may be placed 
adjacent to the station where the higher pressure supply is 
required, and at a distance from the initial compressor. The 
auxiliary compressor is arranged to draw its supply of air, which 
has already been subjected to the initial compression, from the 
leading main and to —— it above its existing pressure to the 
higher pressure required. A compressed air motor is used for 
driving the auxiliary compressor, the motor being fed with com- 
pressed air taken direct from the leading main, and provision is 
made for the exhaust air passing from the motor to be used as a 
medium for cooling the cylinder of the auxiliary compressor and 
for the heat given off the auxiliary compressor to be used asa 
medium for raising the temperature of the air exhausting from 
the motor to the atmosphere. In one form of construction the 
auxiliary compressor is jacketed and cc ted to the exhaust of 
the motor, so that the air exhausting from the motor circulates 
around the cylinder of the compressor before escaping to the 
atmosphere.— February 17th, 1909. 














SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


911,869. Prockss or Maxine Gas, H. L. Doherty, New Yoy) 
N.Y.—Filed February 8th, 1907. Renewed July 6th, 1908, ' 
This patent is for a complicated system of making combined 
water and oil gas at the same time. The process consists in blow. 
ing up a producer with an accelerated air draught current ntr: duced 
at such pressure and speed as to form substantially only carbon 
dioxide in the producer, passing the products of complete combns. 


911,869] 








tion so formed through a refractory region to heat the same to a 

wires 0vepat yd low temperature by the sensible heat of such 

products of complete combustion, running the producer with a 

draught current containing steam, admixing the thus produced 

water gas with a fog of ‘ misted ” oil free of droplets dt a 

size, droplets of sensible size being settled out of said fog and 

removed prior to any cracking action upon the same, and then 
passing the fog of water gas and oil through the heated refractory 
region to carburet the gas, 

911,973. — INSULATING HIGH- VOLTAGE TRANSMISSION  LINEs, 
W. 7. Goddard, Victor, N.¥., assignor to the Locke Insulator 
Manufacturing Company, Victor, N. Y., a Corporation of New 
York. - Filed August 22nd, 1908. 

This patent is for the combination with a high voltage transmis. 


(811,873) 


line: 





sion line, and a support connected with the earth, of an insulator 
and high resistance interposed in series between the line wire and 
the support. There are four claims 


912,135.—GUN-CARRIAGE, V, Koch, Essen-on-the-Ruhy, Germany, 
a signor to F. Krupp Albltiengesellschaft, Essen-on-the-R uh, 
(rermany.—Filed July 2rd, 1908. 
This patent is for a gun-carriage having a spade mounted to 
rotate about a vertical axis, carriage wheels, means permitting the 
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wheels to be swung about vertical axes, means for securing the 
wheels in an angular position in which the axes of rotation of the 
wheels intersect the axis of rotation of the spade, a gear for rotat 
ing one of said wheels when the wheel is in the said angular 
position, and a driving member for this gear mounted to partake 
of the swinging movement of the wheels. There are six claims. 


912,167. Jet ConpeNnsER, W. B. Potter, Schenectady, N.Y, 
axsignor to General Electric Company, a Corporatio. of Nev 
York.—Filed June 19th, 1907. 

This condenser is of the ho low water-jet type. The invention 
is one of details. A cone is put in the upper portion of a chamber, 


912,167] 


the inlet to the chamber being through the interior of the cone, % 
reservoir surrounding the inlet end of the cone. Means are pro- 
vided for supplying water to the reservoir to overflow over the 
edge of the cone and line its interior throughout its length with a 
sheet of water, a conduit discharging exhaust steam to the interior 
of the conical sheet of water. There is, further, a spraying device 
discharging water into the exhaust steam as it passes through the 
cone, and a conduit receiving the discharge from the condenser. 
There are nine claims. 
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INDIA AS AN IRON PRODUCER. 
No. -1t.* 


Tye account given in our last issue will afford an 
approximate idea of the establishment taken over from 
the Government by the Bengal Iron and Steel Company, 
and the extent to which it was immediately modernised. 
One of the most useful items was the home zemindary, of 
roughly 3 miles by 14 miles, which, coming from the 
Government, conveyed an indisputable title which is 
jifficult to get in Bengal. 

But the old trouble of management had not been over- 
come, and, coupled with injudicious expenditure, nearly 
caused the new company to share the fate of its pre- 
decessor. In 1895, however, after two or three years of 
continuous loss, and accumulation of “ bad repute,” a 
beneficial change was brought about that soon proved 
the enterprise to be a very desirable one. 

Judicious application of plant and the production of 

ood work so improved the reputation of the establish- 
ment with the different railway companies and the 

Department of Public Works, that the works began to be 
well employed, and large extensions and improvements 
in the foundries, enumerated as follows, became neces- 
sary :-— 

y extension to the sleeper foundry of 200ft. by 60ft. 
and another to the general foundry of 180ft. by 60ft. 
These new foundries were fully equipped with four false- 
bottom cupolas, each 8ft. 6in. inside diameter, core drying 
stoves, kc. kc. The blast being supplied by one of Tannet 
Walker and Co.’s blowing engines, with three air cylinders 
y3in. diameter and 2ft. stroke, supplied with steam from 
the hydraulic power boiler. 

It was soon found that the heavy hydraulic moulding 
machines could not compete with cheap hand labour in 
such work as pot sleepers, and as they occupied a large 
amount of valuable floor space they had eventually to be 
discarded. The same was the case with one of the simall 
hydraulic machines, with its revolving circular table, as 
we found one sufficient for any work peculiarly suited 
to it. 

New pipe foundry.—The old pipe foundry was found, 
in most of its particulars, antiquated and insufficient, 
and as it occupied a very convenient site it was decided 
to remove it, in order to erect an entirely new and well- 
appointed building, which, along with the core house on 
one side and the lean-to on the other, gives a total 
breadth of 32ft. + 50ft. + 22ft. — 104ft. by 160ft. in 
length. The main building is 294ft. high to the roof, the 
C.I. columns being 284ft. long, which admits of all the 
operations being carried on above ground, as the pits in 
the old foundry, as well as those in the other pipe 
foundry above alluded to, are found to be very trying 
for the men in India. 

The pipe boxes for 9ft, pipes are arranged in straight 
rows across the shop, in which there are accommodated 
11 rows of 19 boxes, 8 rows of 16 boxes, and 6 rows of 
14 boxes, so that when all the spaces are filled 421 boxes 
of sizes up to Yin. are accommodated. Each of these 
rows has brickwork gas drains underground, with Bunsen 
gas burners, for drying the moulds. The core drying 
stoves are also heated with gas. The gas is supplied 
from two wet bottom producers 10ft. diameter outside. 
Two large false bottom cupolas 44ft. diameter inside, 
placed at the end of the shop, are worked from an inside 
platform that extends the whole length, and between 
every pair of pipe rows, supported on C.J. columns at 
a lexel of about 12ft. from the ground. The cupola 
charging platform outside the shop is 284ft. high, and is 
supplied with material by a steam ei. A railway runs 
the entire length of the inside platform for the supply of 
metal, while another underneath removes the material on 
the floor. The moulding operations are carried on by 
four 24-ton overhead electric travelling cranes by P. and 
W. McLellan. 

A plate work and boiler department was installed 
adjacent to the smithy, with large and small punching 
and shearing machines, plate rollers, &c., which were 
conveniently worked by the saw mill engine. As all the 
extensive additions to the blast furnace plant, stoves, 
roofing, boiler work, pithead frames, cupolas, producers, 
ke. &c., were made and erected on the spot, the pressure 
on this department was sometimes considerable. 

A large addition to the pattern shop was made, and a 
well-appointed laboratory arranged, besides a suitable 
testing shop, with an efficient longitudinal and transverse 
testing machine. Much attention was given to the pot 
sleeper drop-testing appliances, and the hydraulic testing 
of pipes. All the offices, including the drawing-oflice, 
had to be greatly extended. 

Ironworks plant.—The blast furnaces are numbered 1, 
2,3, and 4. No. 1 was little more than the site of a very 
small furnace that had already been partly removed 
before 1895, the period of the change alluded to above, 
the complete removal of which was not effected for some 
years afterwards. 

No. 2 furnace was then working, although very thin, 
and it was not long before it broke out at the boshes, 
but being perfectly good a little higher up, the bottom 
lining only was renewed by propping the top while this 
was being done. The furnace then worked satisfactorily 
for some years, and until the foundations showed signs 
of yielding. This necessitated a complete renewal of 
the whole foundations, C.I. columns, entablature, 
C.l. water jacket, bell saucer, and all the fittings, 
except the outside wrought iron casing, which, being 
good, was propped up while the renewal went on. The 
casing, however, was heightened 2ft. at the top. 

In removing this foundation, a bear of at least 150 
tons of iron was met with, and gave much trouble to 
Temove. Six or eight 1}in. holes were drilled across it to 
a depth of about 16in., and several dynamite cartridges 
were placed in each, the fuses being joined, and led to 
the outside, but repeated trials in this way had no effect 
until an electric discharger, which ensured the explosions 
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being exactly simultaneous, was obtained. It then split 
right in two, when the holes showed that the C.I. bad 
been compressed so that the holes were enlarged from 
l}in. to 24in. The original dimensions of this furnace 
were as follows :—Height, 57ft., altered as above to 59ft. ; 
diameter at boshes, 15ft. 9in.; hearth, 7ft. 6in. diameter ; 
and bell opening 7ft. 6in. It was arranged with 
partitioned dust catcher, 10ft. diameter on the down- 
comer, and with seven-coil tuyere pipes, Kc. Ke. 

No. 8 furnace.—This furnace was 59ft. high by 16ft. 
diameter at the boshes, with a 7ft. 6in. hearth and seven 
tuyeres. It had seven C.I. columns and C.J. entabla- 
ture, with a C.I. water-jacket at the bottom. The 
outer casing was }in. steel plate at the bottom and ,’,in. 
at the top. The bosh casing resting on the water-jacket 
was Zin. steel plate. It was provided with an annular 
downcomer to intercept dust, and an ordinary hopper 
saucer and balanced bell at the top, worked by a hand 
winch. The fire-bricks from Scotland were 3ft. 3in. 
thick at the hearth, 2ft. 9in. at the boshes, and from 
2ft. 6in. to 1ft. 6in. above. The slag ran direct into slag 
tubs on trolleys at the side, and the iron right in front to 
the pig bed, which was covered with a substantial iron 
roof, supported on C.I. columns to protect operators from 
the sun and rain. 

No. 4 furnace.—The foundations for this furnace had 
been cleared and other arrangements made, but at the 
time to which this notice refers actual construction of the 
furnace had not commenced. 

No. la furnace.—This is an entirely new furnace 
constructed on the site of the original No. 1 furnace 
above referred to. In its principal features it is the 
same size as No. 3 furnace, but it is erected on a more 
substantial foundation, and is fitted with an improved 
dust-catcher on the downcomer similar to that of No. 2 
furnace; a new pig bed is arranged and fitted with a 
substantial iron roof similar to the other furnaces. 

Derrick hoists.—The derrrick hoists, with their engine 
houses “alongside the pig beds, are situated between 
No. 1 and No. 2,and No. 8 and No. 4 furnaces. A bridge 
platform having been erected at ‘the top joining all the 
furnaces, it is possible to charge any from either lift if 
required. 

Cowper stoves.—The stoves are situated on the raw 
material side of the furnaces. The four original stoves 
alluded to above were increased to eight, the new stoves 
being all 21ft. outside diameter and 78ft. 6in. high. The 
outside shell was ,j;in. thick at the bottom and }in. at 
the top. The brick lining is 18in. thick, and the shells 
are filled with 9in. honeycomb fire-brick, each having a 
heating surface of 40,400 square feet. 

Blast pipes, flues, dc.—These additional stoves and 
alterations, and the additions to the furnaces, necessi- 
tated an entire re-arrangement and extensive additions 
to the various air pipes, gas flues, &c., as well as a 
renewed water service and drainage. 

Blast furnace plates.—The C.I. plates, on which the 
raw material is tilted, are bounded by a double broad 
gauge siding parallel to the furnaces, about 9ft. above 
the level of the plates, and connected with both the E.I.R. 
and the B.N.R. They are about 500ft. long and 130ft. 
broad. The raw material is here loaded into barrows and 
thence taken to the lifts. 

Blast power—The engines already described being 
insufficient for the increased furnace plant the old Gallo- 
way engines were removed, and one of Galloway’s new 
vertical high-pressure blowing engines substituted. These 
engines are arranged with the steam cylinder below and 
the air cylinder above, the piston-rod of each being con- 
nected in a central crosshead, from which side connecting- 
rods gear on to side fly-wheels on the main shaft, which 
is below the steam cylinder. The steam cylinder is 44in. 
diameter by 5ft. stroke, and the air cylinder 84in. diameter. 
It is fitted with Galloway’s patent gridiron valves, and is 
capable of pumping at 45 revolutions 17,318 cubic feet of 
free air against a pressure of 10]b. per square inch. 

The power, therefore, consisted of the two Barclay 
engines already described and this Galloway engine, but 
as this would not allow sufficient margin for four furnaces 
a Parsons non-condensing turbo blower to deliver 18,000 
cubic feet of free air was ordered. 

It will be noticed that all these engines are non- 
condensing, an arrangement that is almost obligatory, as 
throughout a large portion of the year water is by no 
means abundant, and can only be obtained then at a 
high temperature. But throughout the remainder of the 
year it is even too abundant with the air saturated, so 
that any condensing or cooling plant would require to be 
exceedingly large to ensure any efticiency. 

Bovlers.—The blast furnace gas is used for heating the 
stoves and boilers, but it is so full of dust that a large 
excess of power is necessary. The eight 80 lb. Galloway 
boilers 30ft. by 7ft. 6in., above referred to, were therefore 
gradually increased to nineteen. They were arranged in 
two rows, back to back, so that the same central chimney 
flue answered for both. A little coal was also used to 
regulate the pressure and prevent accidents through 
explosions in the gas main, blowing out the flame, and 
thereafter escaping into the air, which is liable to gas the 
men. On account of this excessive dust, too frequent 
stoppage for cleaning the flues, &c., was necessary, and as 
the chimney power was insufficient for so large an 
addition of power, instead of increasing it, Green’s 
economisers were added, to admit of the application of 
two sets of Sturtevant’s powerful fans, which increased 
the scour in the flues and resulted in an abundant supply of 
steam for all purposes. 

Water supply.—The large tank already mentioned was 
the source of immediate supply to the works, and from 
it the water gravitated by a 10in. C.I. pipe to a well 
between the large engine-houses, and then was pumped 
by four direct-acting colliery pumps to the iron tank 
56ft. by 28ft. by 5ft. on the roof of the engine-house, 
from which it gravitated to the furnaces and throughout 
the works. But as these pumps were little more than 
makeshifts, applied as necessity arose, two pairs of Frank 
Pearn and Co.’s large compound self-contained steam 





pumps, the pumps being 12in. diameter, were substituted. 
The waste water from the furnaces gravitated to a settling 
tank, and thence back to the well. 

Railways.—The curse which India inherits from its 
various gauges is much felt in works of this magnitude. 
{t is, of course, most desirable to be able to place railway 
wagens in any part of the works, but 5ft. 6in. plant not 
only takes up much room, but the curves require to be so 
considerable it is not always easy te accommodate them. 
However, in addition to the sidings above mentioned, a 
long despatch siding was laid down, and one right through 
the centre of the works, passing the boilers and branch- 
ing to the blast furnaces and to the steel works. The 
slag lines were originally laid down to a 4ft. gauge, on 
which two locomotives and about 40 trolleys and tubs 
were supplied for removing the slag. Hut for this pur- 
pose two large broad-gauge steel ladle wagons were sub- 
stituted, when the broad gauge was completed. The 
3ft. gauge was led to the broad-gauge despatch wharf, 
through the works, to the foundries, and the pipe and 
sleeper stocking ground, «ce. 

Zemindarices.—The development of the zemindaries 
and collieries absorbed much attention. The building 
operations became so considerable as to necessitate the 
construction of a Bull’s brick kiln for the preparation of 
bricks. In addition to the large amount of new masonry 
work in the works proper there was much required 
throughout the property. There were constructed in the 
vicinity of the works:—Twelve Jarge bungalows for the 
superior staff, most of which were arranged for two 
bachelors or one married official; twenty-two detached 
bungalows for European foremen; ten smaller bungalows 
for superior Baboos; one commodious and well appointed 
institute; besides workmen’s houses and coolie lines, 
with the requisite bazaars, watering arrangements, «c. 
&e., and the construction of all the necessary roads, rail- 
roads, bridges, Kc. ke. 

Sandstone.—A fine sandstone quarry was opened.out in 
the property, from which a!l the large foundation stones 
for machines, furnaces, railway arch bridges, &c., were 
obtained. On account of extensions to the E.LR., it 
became necessary to lay down new waterworks, a euit- 
able site for which was selected further up the Barrakar 
River, about three miles from the works, and a pumping 
station built there, the engine suction pipes drawing 
direct from a large stone filter well 8ft. diameter, sunk 
in the bed of the river. Steam is supplied to the engines 
by two Galloway boilers 28ft. by 7ft. 6in. diameter. The 
water is pumped through an Sin. C.I. pipe over tbe bill 
to the large supply tank at the works already mentioned. 

Colliery.—The works in connection with the three pits 
and two inclines, beyond that usual, in pithead frames, 
steam winding engines, and pumping operations, at 
least one of some magnitude may be mentioned which 
resulted in the flooding of a considerable section of the 
colliery for many months. The colliery was originally 
commenced at the lowest point of the dip, adjacent to 
an old working which was worked out and marked on 
the plans as filled with goff. But after an unusual flood 
of rain, and rise of the Barrakar River, the water came 
right up and through-this goff, proving that a connection 
existed between the workings. The water encroached on 
a valuable district to the rise, which rendered strenuous 
pumping operations necessary wherever pumps could be 
applied. After many months the works were cleared, 
and heavy brickwork dams erected in the galleries, which, 
with pumping, proved efficient. Another somewhat 
unusual accident occurred at one of the inclines, where an 
area of about four acres had been pretty well worked 
out, and only pillar stripping was proceeding under a 
careful watch, when slight signs of yielding were detected, 
the workings were promptly cleared, but several of the 
miners sat down in the open, in the line of the shaft, 
and were smoking their hubble-bubbles, when suddenly 
nearly the whole area fell, producing such a terrible 
blast of air that the men were blown many yards away, 
and some of them severely injured. 

The Jherria collieries above referred to, after a most 
careful examination of the whole district, were purchased, 
and a manager’s house and offices built, preparatory to 
the extensive operations arranged. They are believed to 
contain seams 15, 16, 17, and 18 throughout the whole area 
of roughly 1300 Biggahs ; these are all thick seams, and 
of very good quality, with perhaps the exception of seam 
No. 16, which so far was not considered quite equal to 
the rest. Seam No. 18 crops out near the rise boundary, 
and at this point No. 17 can be entered by an incline, 
while No. 15 is expected to be about 900ft. deep. 

Quality of the gas—The amount of dust met with in 
the blast furnace gas is excessive, amounting frequently 
to about 15 grains per cubic foot. This greatly accen- 
tuates the usual difficulties in using it. The difficulties 
in the boilers have already been referred to, but those 
with the stoves were quite as considerable. The loss of 
efficiency in them, and the damage caused to the brick- 
work by the frequent shooting necessary, suggested 
endeavours to clean the gas by washing. A cylin- 
drical washer 10ft. diameter and 30ft. long was made, 
and placed directly over a sluice valve on the main 
gas flue, which when shut allowed the gas to pass up the 
inlet pipe, through the washer, and return to the main 
flue on the other side of the stop valve. By shutting off 
the washer, and opening the main stop valve, the gas goes 
direct as formerly along the main flue. In the washer 
the gas is led over and under numerous diaphragms, and 
between each set meets a transverse copper pipe, per- 
forated with very small holes, supplied with water under 
pressure, so as to produce any degree of water cloud, to 
coagulate and precipitate the dust, which, falling to the 
bottom, can be tested by cocks along the entire length. 
The gas can thus be very nearly cleaned, but it has 
become so mixed with steam that its heating power is 
much reduced, as can be seen by the immediate change 
in the appearance of the tlame in the stoves. It is 
expected that further modifications in this system will 
greatly improve the quality of the gas. 

Electric plant.—The electric cranes already referred to 
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were worked by a generating plant at 210 volts, by 
Crompton and Uo., with a three-cylinder triple-expansion 
Williams engine of 100 horse-power, which also supplied 
the electric lighting throughout the works. 

Tron.—Two qualities of iron were generally made— 
that from the local ore only and that irom a mixture of 
this ore with the superior hematite and magnetite already 
referred to. The former is quite a good iron for pipes 


and many other purposes, but when about a quarter of | 


this superior ore is mixed with the other, an iron is 
obtained that will fulfil severe tests. Usual results from 
these irors were approximately as follows :— 


From 
local ore. 
28 per cent. 

1.6 


} hematite. 
2.8 per cent. 


” : eo 


Silica... ... 
Phosphorus 
Manganese 
Sulphur... 
Usual _ test 
strength bar 
3ft. between supports... 
LS See 
Tension per square inch .. 


an 9 
<< oe 


2.65 
0.03 eS 


” 
transverse 

2in. by lin., 

. 27.5 tons 
0.35in. : 
9.00 tons ... 


of 
. 29 70 tons 
... 0.40in. 
. 10.20 tons, 


Market.—The sale of this iron is increasing in conse- 
quence of the growth of foundries in India, which are 
only as yet in their infancy; shipments have also been 
sent to Australia and other places, and it may be expected 
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MILLING MACHINE TESTS. 
By P. V. VERNON, 

THE tests described below were carried out in the 
private experimental workshop of Alfred Herbert, Limited, 
with a view to collecting data as to the capacity and 
efficiency of one of their milling machines. 

The purposes of the tests were :— 

1. To determine the amount of metal which could be 
removed by a spiral cutter working on average cast iron 
| and mild steel. 

2. To measure the power consumed. 

3. To ascertain the ratio between metal removed and 
power consumed under various conditions of cut and feed. 

4, To find the combination of feed and depth of cut 
| which would give the greatest amount of metal removed. 
| Fig. 1 is a view in the experimental workshop showing 

how the machine was arranged for testing. Its own 
countershaft was employed, with the belt driving verti- 
cally in the usual way, the conditions of ordinary use 
| being followed as closely as possible. 

The power was transmitted to the countershaft from 
the motor through an intermediate jackshaft running in 
+ Hyatt roller bearings. Double leather belts of best 
quality were used throughout. The motor was a 15 brake 
horse-power variable speed motor installed specially for 





Fig. i—MILLING MACHINE ARRANGED FOR TEST 


that it will compete favourably at there places with 
supplies from elsewhere. 

Steel works.—-A large and up-to-date steel works 
with extensive rolling mill plant has been recently 
added to these works, more yarticularly for the manu- 
facture of rails and bars. Operations were started and 
proved the practicability of the undertaking, but owing 
to unexpected difficulties they have been closed for the 
present, and await a propitious time to reopen. 

Gourmaisint.— With the facts represented in these 
articles, and the discovery by Mr. Josiah McGregor, 
late general manager of the Bengal Iron and Steel Com- 
pany, of an apparently inexhaustible deposit of a very 
rich hematite ore at Gourmaisini, within 30 miles 
of the B.N.R. system, 
wil] make an iron much superior to 
and suitable for either process of steel manufacture. 
it is not likely to be long before India will again become 
an important iron and steel-producing country. The 
average composition of this ore is about as follows:— 

ae 67.5 
Phos}-horus .025 
Sulphur.. 04 
Moisture 26 


t 


and as it is met with immediately above the base of 
the hills it will be easily quarried. 








and 130 from Calcutta, which | 
Barrakar iron, | 


making pcwer tests, the speed variation being from 330 
to 990 per minute, and the motor efficiency was known 
at all loads and speeds. 

In order to limit the number of variables, one size of 


cutter was used for all the tests, and was run at a con- | 


stant speed of 84 turns per minute. 
The following are the particulars of the machine and 
of the cutter :— 
No. 6 Horizontal Milling Machine. 
Longitudinal feed ... ... ... ... ... ... 28in. 
Cross movenient .. 9in. 
Vertical height admitted... 19in. 
Largest diameter of cone pulley.. llin, 
Smallest diameter of cone pulley 7 din, 
Width of belt ... _3in. 
Ratio of gearing 7 tol 
Number of spindle 16 
Range of ditto... 16 to 610 
Number of feeds ee ey 9 
Range of feeds in inches per minute... 
Weight of machine with countershaft 


speeds 


fin. to 105in. 
3250 Ib, 
Particulars of Cutter, 

Diameter ... ‘ 
Length 

Size of hole 
Number of teeth 
Pitch of spiral... 
Angle of spiral 
Hand of spiral... 
Hand of cutter 
Material ..._... 
Cutting speed .. 


Right 
High-speed steel 
66ft. per minute 








Fig. 2 shows two views of the cutter, which is of the 
form generally supplied and recommended by Alfred 
Herbert, Limited, for heavy milling. It will be seen 
that the teeth are of very strong form, and that there jg 
ample room for chips. 


No. 6 HORIZONTAL MILLING MACHINE. 
Power Records Cutting: Cast Lron. 
Cutter 3in. diam. x 6in. wide x fin. hole. High-speed steg] 
teeth. Width of cut din. ; 
Speed of cutter 84 turns per min. = 66ft. per min. 
Power required to run jack-shaft light 1-8 H.P. 
{ 


Feed in inches per 
minute, measured. 
Motor efficiency. 
cub, ins. per min. 


Material removed 
Material removed 


Net H.P. motor, 
Net H.P. machine. 
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Power Records Cutting Mild Steel. 
Cutter 3in. diam. x 6in. wide x ljin. hole. High-speed steel, 
8 teeth. Width of cut 5hin. 
Speed of cutter, 84 turns per min. == 66ft. per min. 
Power required to run jack-shaft light 1-8 H.P. 
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The cast iron and mild steel on which the cuts were 
taken showed the following results when tested :— 


Cast Tron. 
(Test bar cast from same ladle as test block from 
which cuts were taken.) 
Transverse breaking load on lin. square bar 
12in. between supports ... ... ... ... ... 24641b. 
Hardness number, Brinell test ah 254 
(Test bar cut from the body of the actual test block.) 
2022 Ib. 


Transverse breaking load as above 
222 


Hardness number, Brinell test 
Mild Steel. 

Tensile breaking stress ... 

Elastic limit 

Elongation ... 


25 tons per sq, in. 


14 ” ” 
32-3 per cent, 
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MILLING MACHINE TESTS 
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DIAM: OF CUTTER 3 
N° OF TEETH 8 


WIDTH OF CUT.CAST IRON 5° 





WIDTH OF CUT. MILO STEELS& 





ROAMANW 


SPEED OF CUTTER ind 
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5 The cast iron blocks tested were 5in. wide, 5in. deep, 
and 24in. long, and the mild steel blocks 5}in. wide, Sin. 
deep, and 24in. long. 

It will be observed that there is a marked difference 
between the physical properties of the cast iron in the 
block and in the cast test bar, although both were cast at 
the same time and from the same metal, the variation 
being, of course, due to the difference in mass of the two 
castings. It is considered that the publication of both 
sets of tests will call attention to the ineffectiveness of 
the common practice of testing small cast sections in 
order to judge the strength of castings of large mass. 
Where possible the test bar should be cut from the 
body of an actual casting and not cast as a small pro- 
jection on it. 














Fig. 2—SPIRAL CUTTERS 


The results of the power tests of the machine are 
given in tabular form on page 284, and as charts in Figs. 
3 and 4, for the benefit of those who prefer to study 
tendencies in a graphic form. | 

When taking readings of the power consumed, both | 
ammeter and voltmeter were read during each cut, and 
the watts were corrected by the efficiency factor of the | 
motor at the load and speed used. The power required | 
to run the jackshaft light was then deducted, the | 
remainder being the power absorbed by the machine. | 
No means were available for measuring the power | 
absorbed by the jackshaft under load, but it is probable | 
that the increase of power consumed under load would | 
be very small, as the temperature of the roller bearings 
remained practically constant at all loads. Whatever | 
increase there might be, however, would go to the credit | 
of the machine, the actual efficiency of which would be | 
if anything rather higher than the tests show, 





6 s& 
FEEDS IN INCHES PER MINUTE 


Fig. 3—EFFICIENCY CHART 


It was at first considered that in order to obtain uniform 
results it would be necessary to sharpen the cutter for 
each cut taken, but some preliminary tests on the dura- 
bility of the cutting edge showed this not to be the case. 


Swain Sc 


nothing would have been gained by repeated sharpenings. 

On cast iron, however, the cutter became dull rather 
faster than on mild steel, and was therefore re-sharpened 
when it appeared to need it, viz., before taking the .52in. 
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MILD STEEL: 








THE UPPER CURVE SHOWS THE RELATION BETWEEN FEED AND OUTPUT, THE LOWER BETWEEN FEED AND DEPTH OF CUT. 
THE DEPTH OF CUT CORRESPONDING TO ANY OUTPUT AND VICE VEFBA, CAN BE FOUND BY NOTING THE CORRESPONDING POINTS 


ON THE TWO CURVES, READING VERTICALLY 
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Fig. 4—MILLING MACHINE TESTS—OUTPUT 


The whole of the mild steel tests were taken without 
re-sharpening the cutter, but several of the cuts were 
afterwards repeated with a sharpened cutter, the results 
being practically the same as before, showing that 





| and .95in. depths. The effect of this sharpening on tle 


| efficiency chart, Fig. 3, is very pronounced at .52in. depth, 
| the efficiency line taking a sudden jump, but dropping 
again to normal after the third cut, indicating that the 
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sharpening had produced a temporarily—but not per- 
manently—very efficient cutting edge. 

The effect of the sharpening at .95in. depth was also 
shown by a slight rise in the efficiency, but was not so 
pronounced as in the previous instance. The effect on 
the output chart—Fig. 6—of sharpening the cutter 
appears to be rather indefinite, as the highest peaks do 
not correspond with the cuts taken immediately after 
sharpening; but, of course, it must be understood that 
the cutter was never allowed to become really dull. 

The charted results show a certain degree of irregu- 
larity, and an absence of the beautiful smoothness which 
characterises the curves recently published by Mr. de 
Leeuw in his paper presented at the December meet- 
ing of the American Society of Mechanical Engineers, 
and which therefore appear to indicate mean results 
rather than actual tests, such as in the present case. At 
the same time, the irregularities are only such as would 
certainly occur even in good practice, and do not in any 
way obscure the facts brought out by the tests. 

The method adopted when testing was to increase 
the depth of cut progressively, using for each depth the 
quickest rate of feed the machine would stand without 
any sign of belt slip. The actual feed was measured 
and was found to be less than that given by the feed 
indicator of the machine on all heavy cuts, owing to 
the motor slowing down slightly. All figures are there- 
fore based on the feeds as measured, not as computed, 
and represent actual output. 

Although the results of the tests cannot be expressed 
exactly by a law, yet it is possible to glean some 
valuable facts from them, and to draw some important 
conclusions. 

For instance, the maximum metal removed per H.P. 
minute is 1.52 cubic inches for cast iron and .71 
cubic inches for mild steel. The latter figure shows a 
much higher efficiency than the .55 cubic inches removed 
by Mr. de Leeuw on a weaker grade of steel, but unfor- 
tunately no comparison is possible on cast iron, as Mr. de 
Leeuw has not published any tests on this material. 

Another broad fact is that more than 100 per cent. 
more material per H.P. minute could be removed when 
milling cast iron than when milling mild steel, and 
it wiil be interesting to learn whether future tests of other 
machines will verify this proportion. 

The charts indicate a slight gain in efficiency on cast 
iron and a slight loss on mild steel as the depth of cut 
increases, but the amount is so small that it may be said 
that the efficiency of the machine is nearly independent 
of the depth of cut on both materials within the depths 
tested, and varies from 1.08 up to 1.52 cubic inches 
per H.P. minute on cast iron, and from .47 up to .71 
on mild steel. This is, of course, strictly true only when 
the machine approaches the maximum output, as the 
a losses would be proportionately greater at a lower 

uty. 

Un the question of total output, it will be noted the 
maximum output obtained on mild steel was 6.27 and on 
cast iron 15.23 cubic inches per minute, nearly 24 times 
as much, which is about what might be expected from the 
relative efficiencies. 

The maximum output on cast iron was obtained with a 
cut .625in. deep at a feed of 4.875in. per minute, and on 
mild steel with a cut .12in. deep at a feed of 9.5in. per 
minute, from which it might be inferred that on cast iron 
more work can be done with a deep cut and a relatively 
slow feed, whereas on mild steel two or more shallow cuts 
at a high rate of feed might be better for removing the 
same thickness of material. It is possible, however, that 
the time required to wind back and reset the cut might 
swallow up the economy, especially as the variations in 
output at different depths of cut were much less on mild 
steel than on cast iron. 

It will be a revelation to the user of milling machines 
that so small a machine as the one forming the subject 
of these tests can utilise so much as 12.3 net horse-power, 
and can produce such an output as is indicated by the 
figures given. 








WIND POWER. 
By E. LANCASTER BURNE, Assoc. M. Inst. C.E. 
No. 1. 


Introductory.—Before the days of steam, wind power 
was, in many cases, the only available substitute for 
muscular exertion. Unlike water power the working 
fluid is not limited to locality, in quantity, or by restric- 
tions ; further, the cost of the installation and its main- 
tenance is confined to the motor. Against the variable 
nature of the wind may be set, to some extent, the inter- 
ruption by drought, flood, or frost, to which water power 
is liable. Power is, however, now so cheaply furnished 
by heat engines that, except in remote districts, the em- 
ployment of so irregular a prime mover as the windmill 
is economical only when its work may be intermittent or 
else accumulative. Wind driven flour mills, barn 
machinery, &c., are examples of the first, whilst pumping 
to service reservoirs and generating electricity for charg- 
ing secondary batteries, constitute at present the only 
practicable methods by which the energy of the wind may 
be stored. The suggestion has often been made to raise 
water to an elevated tank, and to use the “head” so 
obtained to drive a water motor, but the standing charges 
of this or kindred schemes would be prohibitive under all 
ordinary circumstances. Windmills are now more widely 
used for pumping than at any former period, and several 
wind-driven electrical installations are at work. The 
subject, therefore, invites study, and it is proposed briefly 
to consider:—(1) The wind, in so far as it relates to 
windmills; (2) the motor; (3) its application. 

The wind.—In this connection the important questions 
are:—(1) What constitutes a “working” wind; and 
(2) how often does the same prevail? A reply to the 
first depends upon the nature of the work to be done; 
the second can only be reliably answered by local 


anemometrical observations taken over an extended 
period. 

As water is likely to be most in demand during the 
|summer, at which time the wind is light, and also 
| because storage is an expensive item, pumping mills of 


the disc sail type are sometimes so lightly loaded that | 


‘they will just begin to run with a breeze of about five 
| miles per hour. Under such conditions they are seldom 
idle for any great length of time; on the other hand, 
|unless adjustments are made, the advantage of more 
favourable winds must to a great extent be sacrificed, 
for the pump load, unlike the wind pressure, will only 
increase directly as the speed, leading to an excess of 
power when the higher wind velocities obtain. To avoid 
racing the governing gear of such mills usually comes 
into operation when the wind exceeds about 16 miles an 
hour. 

The usual basis for pumping is a 10-mile wind, and at 
inland places in this country a velocity of not less than 


this may generally be expected for about half the year 
if the site is favourable; exposed positions upon the sea 
coast show a higher record, approximating to three- 
quarters of the year. 

For power purposes, other than pumping, a 15-mile 
wind is far more advantageous than one of 10 miles, the 
relative powers being 3.37 to 1. A wind of 15 miles and 
over generally prevails for about one-third of the year 
inland, and for nearly one-half at the sea coast. To the 
disadvantage of wind power calms intervene at varying 
intervals; periods with a wind of less than 10 miles an 
hour will commonly extend from three to five days, and 
sometimes even eight days, according to situation and 
season; a week is, however, rarely exceeded. In the case 
of 15-mile winds the gaps will, of course, be correspond- 
ingly greater. 

The above estimates are based upon twenty four hour 
averages; the day wind is generally higher and the night 
wind less than the mean, the extremes occurring towards 
midday and midnight. It may be here mentioned that 
the old four-armed windmills are evidently designed to 
attain their normal speed with a 12 to 14-mile breeze, and 
also that 20 miles an hour may generally be considered 
the limit of useful wind velocity. 

The prevailing direction of the wind has some 
bearing upon the selection of a site. In this country 
exposure to the south-west is usually of first im- 
portance, as nearly one-fourth of the wind is from 
that direction; west comes next, then north-west, 
these three points accounting for half of the wind; 
the remainder is pretty evenly divided amongst the others. 
A free flow of air to and from a windmill is a self-evident 
necessity ; sufficient elevation from the ground surface is 
also desirable, in order to secure the stronger currents 
that prevail at the higher levels. 

Altitude and temperature both affect the density of the 
air, and consequently its effect when in motion, but as in 
practical windmill work these fectors may be disregarded, 
it is not proposed to consider them. 

It is well known that the pressure of the wind increases 
as the square of its velocity, and that its effect in relation 
to windmills varies as the cube. Theoretically, the power 
of a windmill would follow the same law, and all formule 
assume this, upon the supposition that an increase of 
speed, in the same ratio as that of the wind, can be per- 
mitted, a condition rarely possible in actual practice. 
Moreover, the power absorbed in overcoming the internal 
friction of the mill will, in light breezes, bear so large a 
proportion to the wind energy that there will be little 
surplus available for work. When machinery has to be 
driven, the speed must, in most cases, be kept as uniform 
as possible by adapting the load to the wind pressure, any 
excess of the latter being run to waste. The capacity of 
a windmill for performing work at constant speed will, 
therefore, rise more nearly as the square of the wind’s 
velocity, provided, of course, that any increase in the wind | 
is above that necessary to impart the desired speed to the | 
mill. If the wind is below this point, the speed will fall | 
(unless the velocity ratio of the sails to the wind is raised | 
by very greatly reducing the load) and the power will | 
diminish as the cube of the wind’s velocity. 

The old type windmill compared with_the modern | 





wind engine.—The old-fashioned windmill differs widely | 


—= 


from the annular dise sail wind engine in the relatiys 
amount and disposition of its sail area. In the forme, 
the sail surface usually consists of four narrow sails, the 
combined area of which occupies about 25 per cent, of 
the circle swept by them. The speed of the tips, when 
working at the maximum efficiency, is about 2.5 times 
that of the wind. Five, six, and even eight sails haye 
been fitted, but if the relative area is enlarged the circum. 
ferential speed is invariably reduced, so that, except to 
avoid undue width, a greater number than four involves 
unnecessary expense and complication. 

Considerable diversity of design exists with regard to 
the dise mill, but a sail area of about 66 per cent. of the 
total diametrical surface and a peripheral speed more or 
less equal to the wind velocity appears to be the genera] 
rule. It may be pointed out that the product of the sajl 
surface multiplied by the speed ratio is of practically 
equal value for each type, which suggests a direct relation 
between sail area and speed, and also leads to the conclu. 


Fig. 1—FANTAIL AND CAP OF TOWER MILL 


sion that the power developed by either will be much the 
same. 

The angle of weather, or “twist’’ of the vane, will, of 
course, be governed by the speed, and it follows that this 
angle will necessarily increase proportionately to the re- 
lative sail area, and be considerably greater in a disc sail 
than in a four-armed mill sweep. 

Although the weather angle is in both cases determined 
for a moving vane, the greater angle, and also the larger 
surface of the disc sail, are both more effective for putting 
it in motion; and, further, the power of the disc mill is 
less atfected by a diminution of the velocity ratio of the 
vanes to the wind. 

From this it will be evident that the dise mill will com- 
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Fig. 2-SAIL SWEEP 


mence and continue to work, although slowly, in lighter 
winds than the old class of windmill, which makes it 
eminently suitable for pumping or performing other work 
in which a minimum of interruption is essential. Its 
comparatively low rotative speed is, in the smaller sizes, 
also an advantage. 

For the larger powers, requiring a motor of over 40ft. 
in diameter, the four-armed windmill does not seem likely 
to be displaced. It is, on account of its far higher effi- 
ciency per unit of surface, much lighter and considerably 
cheaper than a disc sail mill, and its speed is in this case 
usually better adapted to drive machinery. j J 

The fowr-armed windmill.—The four-armed windmill 
has been evolved almost entirely from experience, an 
knowledge concerning it, is, with few exceptions, con- 
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ad to the old country millwrights—a disappearing 
race. One can hardly fail to be struck with the 
ingenuity and thoroughness displayed by these men, 
who, with very few resources, were able to create a 
machine which, in fitness for the purpose intended, has 
sever been surpassed. Much might be said about their 
oductions did space permit. 

The sails of the more modern examples of the four- 
armed windmill, and also those of large dise mills, are 
automatically faced to windward by the arrangement 
introduced by Meikle. Fig. 1 illustrates this, and 
incidentally shows the usual construction of the “cap” 
of a“ smock”’ or a “ tower” mill. 

At the back of the cap is mounted a “ backsail” or 
« fantail,” the axis of which lies at right angles to that of 
the “ windshaft” or main axle; if the main sails are 
normal to the wind, the plane of the fantail will be 
parallel to it, in which pesition the fantail will remain 
stationary ; but if the wind shifts, it will cause the fantail 
to revolve. The motion of the fantail is communicated 
to a worm, gearing into a circular rack fixed to the top 
of the tower, by means of which the cap is turned until 
the main sails face the wind. 

Formerly the sweeps always consisted of frames 
spread with sail cloth, and many such are still in use— 
-n actual example is given in Fig. 2. Sail sweeps, 
although light and cheap and rather more powerful than 
the shuttered type, afford no means of automatic adjust- 
iment to varying wind velocity; regulation can only be 
roughly effected by stopping the mill and setting more or 
less canvas—see dotted lines. Many attempts have 
been made to remove the defects of the cloth sail; of 
these the “spring” and the “patent” sweeps are the 
survivals of the fittest. In either case the sail surface is 
formed of shutters—see Fig. 3—hung upon pivots upon 
which they can turn and open to the wind, more or less, 
according to its pressure, and thus allow some of it to 
escape through the sweep. In the “spring” sweep the 
degree of opening is controlled by connecting the shutters, 
by levers and a “ striking rod,” to an adjustable spring— 
shown dotted. In the“ patent” all the striking rods are 
coupled, by bell cranks and links, to a rod passing 
through the wind-shaft, the tension upon which can be 
varied by the application of weights. The latter system 
is the more convenient, as the resistance of the shutters 
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Fig. 3-SHUTIERED SWEEP 


can be adjusted to the force of the wind and the load on 
the mill whilst it is in motion. 

Spring sweeps, however, act independently of one 
another, consequently the work upon each is to a great 
extent equalised. A combination of the two systems 
would combine the advantages of both. Shuttered sweeps 
have received many shapes; when the sail is divided by 
the whip into equal portions it is termed a “double” or 
‘wide ” sweep—see dotted lines, Fig. 8. At one time this 
design was favoured, and a width of 10ft. or more was 
sometimes given. Little advantage, except a slight gain 
in starting power and steadiness, was derived from these 
abnormal proportions. In the present day “ narrow” 
sweeps are the rule; in these the “lead” or sail portion 
in front of the whip—in the direction of rotation—is 
reduced to one-third or one-half of that behind it. The 
leading side is often partially and sometimes wholly 
boarded over, instead of being fitted with shutters ; this 
necessarily causes a loss of regulating power, but reduces 
the edge resistance. 

Upon referring to Figs. 2 and 3 it will be noticed 
that in each case the extremity of the sweep coincides 
with the plane of motion, whilst the inner end or “ heel” 
lies at an angle of 20 deg. thereto; also that the leading 
edge is, at the tip, inclined to the main portion of the 
sail surface, but gradually falls into line with it as the 
heel is approached. ‘Theoretically the tip of the sail 
should be inclined to the plane of motion, and the inner 
angle should be somewhat greater, but as a mill has, 
usually, a substantial body, the extremities of the sweeps, 
if inclined, would compress the air when passing it, and 
cause the shutters, or still more the cloth of a sail 
Sweep, to flap. There is also a slight spring in the bars, 
Which in actual work tends to increase the weather 
angle. For this reason the tip bars of sail sweeps are 
Sometimes given a reverse set of about 2 deg. In 
either case the sweep is given a hollow profile, in order 
that an effective angle may be reached as soon as the 





conditions will allow. If the mill building is slender, the 
tips of shuttered sweeps usually have an angle of about 
7 deg. As the sail surface generally commences at much 
the same distance from the axis, irrespective of the length 
of the arms, the inner edge will, in long sweeps, move 
more slowly. The old rule was to incline the heel-bar 
1 deg. for every bar in the sweep, and as the bars were 
usually 16in. apart, it will be seen that a sweep with a 
sail portion 25ft. long should have an inner angle of 
20'deg., one with 32ft.—24 deg., and so on. 

The inclined leading edge no doubt arose from the 
necessity of turning the wind on to the cloth, but the 
practice has been retained in shuttered sweeps with 
advantage, as it diminishes edge resistance. Probably 
the behaviour of the cloth afforded the millwrights a 
very good guide as to its correct disposition. Be this as 
it may, recent investigation only tends to prove the 
soundness of their conclusions. 

To determine which form of windmill will give the 
greatest effect in relation to diameter is essentially a case 
for experimental research. The example set by Smeaton 
has been followed by M. la Cour, who, with the support 
of the Danish Government, has made elaborate trials with 
models in an artificial wind, and also on a large scale 
with actual windmills. The conclusions arrived at very 
closely confirm the practice of the millwrights, just out- 
lined, and are as follows :— 

(a) The mill should have four arms; the sail surface of 
each may be approximately rectangular, with a width of 
not more than one-fourth of the radius. The distance 
from the axis to the commencement of the sail surface 
should be about equal to the breadth of the latter. 

(b) The cross section of the vane at the tip should not 
be a straight line—the leading edge should be bent to an 
obtuse salient angle with the rest of the sail. The 
width of the leading portion should be about one-third 
that of the remainder. 

(c) The leading portion should be inclined throughout 
its length, at an angle of 22 deg. with the plane of motion, 
but the angles for the rest of the sail, at different parts of 
its radius, should, for a shuttered sweep, be as follows :— 

Part of radius:—Tip 1, 2, 3, 4, 43 centre. 
Angle of sail:— 6°, 94°, 13°, 164°, 20°, 22°. 

For a sail mill with a body the angles should be modi- 
fied as under :— 

Part of radius:—Tip 1, 2 3, 4, 4} 
Angle of sail :—+ 6+ 6°, 12, 16, 20°, 22. 

(d) The tip speed for the first type of sweep should be 
2.4 times that of the wind. For a sail sweep it should 
be increased to 2.8. 

(e) The work yielded by a windmill constructed under 
these conditions may be found by this formula :— 

Total sail surface in sq. m. x wind velocity in m. per sec.” 
1250 

In applying this formula an allowance must be made 
for the displacement and suction of the air at the point 
and back edges of the sweeps; these edges should always 
be made as fine as possible, especially at the tips. In 
practice the combined area of these edges should not, 
with careful construction, exceed 2 per cent. of the sail 
surface, and the loss of power from this cause about 
14 per cent. The speed limit of the mill will also enter 
into the question, as before pointed out. 
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ELECTRIC LIGHTING IN LONDON. 


THE electric lighting companies in the metropolitan 
area have now issued their reports for the year 1908, and 
it is possible to conclude from them and from the pro- 
ceedings at the annual meetings that the twelve months 
have not represented an unfavourable period for them 
when regarded as a whole. Out of the thirteen under- 
takings it has been possible for eight to propose the same 
rate of dividend on the ordinary share capital as in 1907, 
and two have been able to make a slightly higher distri- 
bution, whilst three have been compelled to reduce the 
rate as contrasted with the preceding year. The highest 
dividend is at the rate of 10 per cent., and has been 
declared by three companies, but the average for the 
thirteen works out at less than 6} per cent., which is 
not by any means excessive, having regard to the con- 
siderable amount of capital invested in this particular 
branch of private enterprise in the metropolis. The 
principal features of interest in connection with these 
undertakings during the past year relate to the proceed- 
ings before Parliament and the extension in the use of 
metallic filament lamps. As far as the former is con- 
cerned, it is impossible to overlook the chorus of congra- 
tulation which is indulged in by the companies as a body 
at the defeat of the London and District Electricity 
Supply Bill and the passing of the London Electrical 
Supply Bill as promoted by nine of the undertakings, and 
of the success of the Bill presented by the other four 
companies, and passed as the London (Westminster and 
Kensington) Electric Supply Companies Act. These 
Acts, it may be well to recall, confer upon the companies 
powers to combine and associate for the purpose of 
giving and taking a supply of energy from each other, 
to lay interconnecting mains between separate generating 
stations and areas, and to establish joint management of 
generating stations or parts of undertakings. In addition, 
the Acts authorise an interchange of bulk supply with 
the undertakings owned and worked by the borough 
councils, and the affording of a supply to railways and 
docks where such powers were not previously held by 
any of the companies. The option of purchase has been 
transferred from the local authorities to the London 
County Council in the case of most of the companies, 
and will become exerciseable in 1931, whilst a Bill is now 
before Parliament for vesting in the County Council a 
similar right with regard to the other five undertakings 
which have agreed not to oppose it; but the important 
condition has been imposed that if expropriation should 
be effected it must be in the case of all the undertakings 





simultaneously, so that one could not be employed to 
compete with the others, with the aid of the rates. 

The extension in the use of metallic filament lamps in 
different parts of London is apparently regarded by the 
supply undertakings with more favour than was the case 
a year or two ago. At that time grave apprehensions 
were entertained that the lamps, giving a minimum of 
twice the amount of illumination for the same consump- 
tion of energy as compared with the carbon filament 
types, would seriously affect the revenue of the under- 
takings for a time, although it was believed that their 
employment would ultimately be of benefit both to supply 
works and their customers. The experience gained 
during the past year has, however, modified this view of the 
question, as with one or two exceptions no definite state- 
ments have been made that a loss has actually been 
incurred through the introduction of the lamps when the 
total turnover is taken into consideration. Thus, in the 
area of the St. James’ and Pall Mall undertaking the 
number of units sold for lighting purposes in 1908 did 
not increase in a similar proportion to the number of 
connections, and in this way the enterprise is feeling the 
steady advance in the use of metallic filament lamps. 
It is, however, expected that benefit will be derived in the 
long run, although the lamps may cause a temporary loss. 
In the districts served by the metropolitan undertaking 
the lamps, according to the chairman’s recent speech, 
only show a decrease of revenue in theory, for in practice 
it is found that numerous customers do not reduce their 
expenses, but rather increase the lighting on their pre- 
mises; and it is hoped that the lamps will result in a 
greater demand forcurrent. The expectation entertained 
in the case of the Westminster area is that a consider- 
able extension of the lamps will take place in the near 
future, and they are welcomed as affording greater power 
for meeting the competition of gas. A similar anticipa- 
tion applies to the London Electric Supply undertaking, 
although the managing director recently stated that the 
companies must be prepared for a diminution in revenue 
until it becomes generally known that the introduction of 
the lamps has brought the cost of the electric light 
down to the level of gas, and thus induce a much larger 
use of it. 

The idea now prevailing among the supply companies, 
generally speaking, is that whatever effects the increasing 
adoption of metallic filament lamps may have hitherto 
had upon the revenue, they will eventually exercise a 
stimulating influence upon the consumption of current, 
especially among the ranks of those who have been 
accustomed to gas lighting. Two or three of the under- 
takings have declared their intention of promoting the 
use of the electric light in this direction, and it is possible 
that the others will follow their example in the expecta- 
tion of developing the business all round. But the process 
will be of a gradual character, having regard to the pre- 
sent prices of the lamps, and the companies would be 
well advised in now regarding the latter as a friend worthy 
of cultivation than as being inimical to their interests, for 
only one obstacle can tend to hamper their expansion 
throughout the metropolis. We refer to the question of 
increasing the price per unit, which has been mentioned 
in the case of two undertakings. In one instance it was 
stated that if the introduction of the lamps made the 
price become too low, the companies would have to con- 
sider the problemof raising the price directly or indirectly ; 
whilst in the other it was intimated that consumers must 
understand that they cannot expect to continue to enjoy 
the low prices of which they have had the benefit in the 
past except by augmenting the standard of their lighting, 
which can be done without increasing their supply bills. 
As consumers have always been accustomed to reductions 
in charges, it is to be feared that the adoption of higher 
rates under the existing circumstances would have an 
effect quite different from that which might be expected. 
The necessity for the assumption of such a policy is all 
the less apparent now that the companies are able to 
develop their undertakings to greater advantage under 
the Acts passed last year, and to minimise the risk of 
breakdowns and economise capital, while at the same 
time the less favourably situated stations will be able to 
obtain a supply from those which can produce under 
more advantageous conditions. But any increase in price 
would probably counteract the collective effort which is 
to be made to enable the supply works to cultivate a 
closer touch with consumers so as to improve the instal- 
lations, as is said, to the fullest extent of which modern 
methods will permit. 








THE GAS SUPPLY OF CALCUTTA. 


WE have just received a copy of a report which Mr. Alfred 
Mansfield, of Mansfield and Sons, Limited, engineers, of 
Liverpool, has recently made concerning the gas lighting of 
Calcutta. This report contains a considerable amount of 
interesting matter, and we propose to embody abstracts from 
it in the following article. 

Having fitted up a temporary laboratory Mr. Mansfield 
proceeded to test a burner from stock. This burner was 
called ‘‘ Patent No. 94,’’ and is of the type used in the 
majority of the street lanterns in Calcutta. This burner was 
fitted with an enamelled iron chimney and a glass bowl. 
‘‘It is a pattern,’’ remarks Mr. Mansfield, ‘‘ which ought to 
have been abandoned years ago.’’ A series of tests were made 
on this burner, and in the following table are set out the 
results obtained, these results being corrected for temperature 
and barometric pressure :— 





Pressure in Consumption of Efficiency in 
tenthsofan gas ar hoe — candles per 
inch. in cubic feet. aay cubic foot. 
7 tage 3°33 ae 9 ; “91 
8 eit ax 3°52 16°2 4°60 
9 aati 3°87 27°9 7°00 
10 4°10 32°4 7°90 
ll 4°34 40°5 9°33 
12 4°54 44°1 9°71 
13 4°73 51°3 10°84 
14 4°92 57°6 1°70 
15 5°16 ; 62°1 2°03 





These tests were made with a cheap German mantle, such 
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as appears to be largely used in Calcutta. According to the 
contract at present in force a pressure equal to that of eight- 
tenths of an inch of water must be maintained, and the mantle 
must be changed when the light falls to 24 candle-power. It 
will be observed that in the above table of results a light of 
only 16°2 candle-power was obtained at this pressure. In 
order to confirm the foregoing tests a similar burner was 
removed from a lamp-post in the street. This was fitted with 
a Welsbach mantle which had been in use for an unknown 
period. The following results were then obtained :— 
Candle. Ricigney in 
atoaies cubic foot. 

15°3 5°10 

18°0 ; ‘ 


Consumption of 
gas pee hour 
in cubic feet. 

: 3°00 


Pressure in 
tenths of an 
inch 
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= 6°50 

It is pointed out that this burner gave only 22°5 candle- 
power at eight-tenths pressure, and an efliciency of 6°48 
candles per cubic foot of gas, while the candle-power did 
not increase with the pressure as the shape of the mantle 
was incorrect, and the draught of the chimney distorted the 
flame. Mr. Mansfield remarks that these two examples will 
show how very important it is not only to have a properly- 
designed burner, but also a mantle of proper shape and 
texture. A mantle, he adds, cannot be judged by its illumi- 
nating power during the first few hours, as inferior mantles 
give a brilliant light for a short period and rapidly deteriorate, 
whereas the best mantles give less illuminating power tocom- 
mence with, but do not appreciably lose in brilliancy for a 
considerab e time. 

Modern burners and mantles give an efficiency of about 
20 candles per cubic foot of gas per hour at a pressure equal 
to that of 2in. of water. It will be seen, therefore, that with 
proper burners and mantles it should be possible to obtain 
from three to four times the light at present obtained in 
Calcutta with the same consumption of gas. 

It is pointed out that in a new contract with the Oriental 
Gas Company itis proposed to supply new lanterns at a cost 
of Rs. 55 each, which are to give 90 candle-power maximum 
and 60 candle-power minimum at fourteen-tenths pressure. 
Mr. Mansfield tested this lantern and obtained the following 
results :— 
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gas per hour 
in cubic feet. 
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It will be seen that the highest candle-power was only 81, 
and the efficiency scarcely 14 candles per cubic foot of gas 
per hour. Mr. Mansfield states that though he is in accord 
with the proposal of the Oriental Gas Company to supply 
14 candle-power gas of approved purity, it being quite possible 
to manufacture such gas from the raw materials which are 
easily procurable locally in unlimited quantities, there are 
several points on which he disagrees with the terms of the 
proposed new contract. Among them it may be mentioned 
that he considers that a minimum pressure of twenty-tenths 
of an inch should be provided. ‘‘A low quality gas witha 
high pressure is,’’ he adds, ‘‘ much better than a high quality 
gas with a low-pressure, The question of pressure is all 
important.”’ 








ELECTRICAL POWER FOR MARINE PROPUL- 
SION. 


ON Monday evening, March 15th, a meeting of the Insti- 
tute of Marine Engineers was heid at the London Institution, 
Finsbury-circus, E.C., when Mr. W. P. Durtnall replied to 
the points raised in the discussion on his paper on ‘‘ The 
Electrical Transmission of Power for Main Marine Propul- 
sion.’’ Mr. John McLaren occupied the chair. The paper, 
it will be remembered, was read at a special meeting held in 
the Congress Hall of the Franco-British Exhibition last July. 
It was discussed in the first instance on Monday, November 
2nd, at the London Institution, and an adjourned discussion 
took place at the Institute’s headquarters at Stratford on 
January 1lth. Last Monday’s meeting was, therefore, the 
fourth which has been devoted to this paper. When it is 
stated that Mr. Durtnall’s reply lasted for a period of 
nearly two and a-half hours it will be evident that we cannot 
do more than give a very brief outline of his remarks. For 
the benefit of those who were not present on previous occa- 
sions he first gave a short abstract of the contents of the 
original paper, and set forth some of the main advan- 
tages which he claims for the electric transmission of 
the main power for marine prupulsion, the principal 
of which are increased fuel economy, more room 
on the ship, the possibility of running the prime movers, 
whether steam turbines, gas, or oil engines, at constant speed 
and in the same direction, irrespective of the speed and direc- 
tion of the ship, the absence of shaft tunnels, and the reduc- 
tion in boiler power owing to the lower steam consumption. 
It was also pointed out that it is not necessary to place the 
turbines in line with the propellers. As he has done on pre- 
vious occasions, Mr. Durtnall called attention to the fact that 
it is quite possible to get the steam consumption per shaft 
horse-power as low without the use of the electrical equip- 
ment as it is with it. Marine engineers had frequently said 
to him that they were getting just as good results with 
turbines alone as he claimed with all the electrical equipment. 
So far as the steam consumption per shaft horse-power was 
concerned, they were correct. But it would invariably be 
found that in such instances the propellers were running 
at high speeds and the propulsive efficiency was very 
low. By the use of the electrical machinery high speed 
turbines could be used, while the propellers would be run at 
low speeds, so that maximum efficiency could be obtained 
from the propellers and from the turbines. When comparing 
the fuel consumption of a ship provided with electrical 
machinery with one having steam turbines only, the best 
way to consider the matter was to deal with the cost of 
cartying a certain tonnage over a given distance. That was 
the whole point of his paper. In dealing with the high 








steam consumption of the low-speed steam turbine, the speaker | 
dealt with the question of clearance spaces, which, he said, | 
had such an important bearing on the steam consumption. | 
There was the clearance between the tips of the blades on the 

rotor and the stator casing, and that between the tips of the | 
blades in the statcr and the rotor casting. These clearance 
spaces allowed live steam to pass without impinging on the 
blades. The lower the speed of a turbine for a given power | 
the greater became the diameter, and the greater the area of | 
these clearance spaces, which in turn meant greater leakage of | 
steam. One gentleman who took part in the discussion had | 
said that the Rattler had run 300 miles for 14s. Mr. | 
Durtnall was inclined to think that there was something | 
wrong with those figures. The same gentleman had referred 
to always bringing the circuit to zero voltage before opening | 
the switches. That was the practice he intended to adopt. 

It did away with all arcing, and rendered the work on the 

switch gear very light. In dealing with Mr. Timpson’s | 
remarks concerning the racing of propellers, if they came out 
of the water, the speaker said that very little racing could take 
place if they were driven by induction motors. The rotor of an 
induction motor had to run very near the synchronous speed 
of the revolving field. Turning to the question of the cost 
of the electrical plant, which nad been raised by another 
speaker, Mr. Durtnall said that the £4 10s. per kilowatt he had 
given would vary according to the size of the installation ; it 
might vary up to £8 or £9. The voltage of the generators 
would also depend upon the size of the vessel. Some of 
the marine engineers who had taken part in the discus- 
sion had expressed doubts as to the reliability of the 
electrical plant, but Mr. Durtnall assured them that there 
were no grounds for their fears. He had recently seen a 
group of large squirrel-cage motors which had been running 
for a period of six months without stopping. Another 
gentleman had asked whether the ship’s compass would 


| short-circuits its field winding, at F. 


that put upon the screen, A is the turbine or gas 
engine shaft, which is coupled to a four-pole alternator 
which has a revolving field Band a stator winding C. The slip 
rings where the exciting current enters are shown at D. 4 
series-wound exciter is shown at E, and a switch, which 
The prime mover, and 
consequently the alternator, is assumed to run at 1000 revolu- 
tions per minute. On the same shaft there is another 
machine—Mr. Durtnall terms it a transformer generator 

which has twelve poles. It is simply an induction motor 
with a wound rotor. The slip rings are shown at G, the 
stator at I and the rotor at H. On the extreme right one of 
the main motors is shown which has 60 poles. The propeller 


| shaft is shown at J, the squirrel-cage rotor is represented by 


K, and the stator winding by L. The following is the 
explanation which Mr. Durtnall gave of his method of 
obtaining the speed regulation :—Referring to the topdiagram, 
if the turbine is running and the switch F' is opened, the 
exciter, and consequently the main generator voltage, will build 
up and start the main motor. Since the generator has four 
poles and runs at a speed of 1000 revolutions per minute, it 


| gives 334 periods per second, and since the motor has 60 poles 


its synchronous speed is 66.6 revolutions per minute. 

The connections for the second speed are shown in the 
middle diagram. To change from the 66.6 revolutions to the 
next speed, it was explained, the switch F is closed, causing 
the voltage of the whole system to fall to zero. The three 
phase generator leads are then connected to the slip rings G. 
The stator winding of this middle machine is also connected 
to the stator of the motor, as shown. On opening the switch 
F the alternator excites, and gives a periodicity of 
periods as before. Since, however, the middle machine has 
12 poles, and runs at 1000 revolutions per minute, and since 
the revolving field on the rotating member H is in the 
reverse direction to the direction of rotation of the shaft, 
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DIAGRAM SHOWING PROPOSED METHODS OF SPEED VARIATION 


not be influenced by the current. Again Mr. Durtnall 
thought that there were no grounds for fear. The late 
Lord Kelvin had investigated that subject, and from his 
conclusions he was sure that if the compass were correctly 
placed and shielded by a metal case no trouble would be 
experienced in this direction. Mr. Redman had said that 
it was not quite clear how Mr. Durtnall proposed to feed 
the bus-bars. To this the author replied that he proposed 
to parallel the alternators according to the load. Mr. 
Mavor had expressed the opinion that it would not be a 
particularly simple thing vo do at sea, especially when the 
ship was rolling. It was a delicate operation. The speaker 
did not agree with that; he had recently seen some very large 
machines paralleled with great ease, and he did not see 
why it should be much more difficult on board ship. 
Another speaker, Mr. A. Robertson, had asked whether 
it would be necessary to have two classes of men to take 
charge of the plant on an electrically-operated ship—a 
mechanical engineer for the steam plant and an electrician 
for the other side. To this Mr. Durtnall replied that he did 
not think so, and he called attention to the fact that there 
are hundreds of marine engineers in charge of large electric 
lighting and power plants on land. They would, of course, 
need some electrical training. Among many other things, 
the author said that the electrical plant would obviously 
show no advantage unless the turbines ran much faster than 
the propeller shafts. The turbines needed to run at least four 
or five times faster. Many interesting illustrations were put 
upon the screen, and the meeting was brought to a close by 
Mr. Durtnall dealing with another question which was 
raised in the discussion—namely, that. of how he| 
intended to vary the speed of the squirrel-cage induc- | 
tion motors. The diagram given above is identical with 


as shown by the arrows at O and P, the periodicity 
is 663, and the current at this periodicity supplied 
to the motor gives a speed of 133.3 revolutions per minute. 
To obtain the top speed the voltage is again brought to zero 
by closing the switch F’, two of the main generator leads are 
then reversed, so that the revolving field on the rotor of the 
middle machine revolves in the same direction as its rotor, as 
shown by the arrows O( inthe bottom diagram. Then, 
since the periodicity of the generator is 2000 per minute, as 
before, and the periodicity of the middle machine 6000 per 
minute, these added together give 8000 periods per minute, 
or 133.3 periods per second, and the current at this periodicity 
gives a motor speed of 266.6 revolutions per minute. To 
obtain intermediate speeds Mr. Durtnall proposes to mount 
the armature C of the generator on bearings, and to provide 
it with a brake. By letting the brake slip, it was explained, 
the armature will endeavour to follow the revolving 
magnets B, and in this way the periodicity of the generator 
is varied. 

The alternator, coupled to the prime mover shaft A, is a 
small unit compared with the middle machine having 12 
poles, the latter doing the greater part of the work. 








THe INCORPORATED ASSOCIATION OF MUNICLVAL AND COUNTY 
ENGINEERS.—A metropolitan district meeting will be held at the 
Caxton Hall (Room 13), Westminster, on Friday, March 26th 
1909, at 7.30. There will be a discussion on the following papers, 
which will be taken as read :—‘‘ Concrete: its Aggregates and 
Mixing,” by Mr. W. Challoner; ‘‘ Design and Working of a 
Modern Destructor,” by Mr. W. F. Loveday, borough surveyor, 
Stoke Newington. 
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HIGH-SPEED TOOL STEELS. 


In our issue of March 2nd we dealt with the question of 
improved high-speed tool steels from a general aspect, 
and we now propose, as then promised, to give some 
account of the actual tests—carried out at several Sheffield 
works recently—on which the opinions expressed were 
founded. It must, of course, be understood that the tests 
were brief, but, as far as they went, they were regular 
shop tests under norma! conditions, except that in certain 
cases—particularly with Saville’s tools—the speed and 
feed were put at such a point that the tools were rapidly 
destroyed. These destruction tests are not, in our 
opinion, wholly satisfactory, but they afford a means of 
obtaining rapidly comparative results, and unless one was 
prepared to give days to it, many tools could not otherwise 
be tried. It is as well to bear in mind, however, that the 
virtue of high-speed steels is, first, that they will endure 
much longer at high speeds than other steels, and, 
secondly, that they will cut metal at reasonable speed that 
other steels will not touch at all. In ordinary shop work 
the prudent manager will always use them comfortably 
within their maximum output. This is particularly so in 
poring. Itis practically impossible to bore a long hole 
perfectly parallel ; the tool wears and the hole gets taper 
towards the far end. If the tool fails and a new one has 
to be put in in the middle of the bore, a mark or change 
of diameter is almost sure tooccur. For such work these 
high-endurance tools areinvaluable. Witha light cut and 
moderate speed the wear is inappreciable, and a very long 
bore may be made more accurately than with less endur- 
ing tools. We now give the tests. 

At Seebohm and Dieckstahl’s works we were shown 
some very effective tests on a large bar of high-speed 
steel. Experiments are carried out very methodically by 
this firm, and an excellent test-house has been built for 
this sole purpose. The principal machine in it is a large 
Dean, Smith and Grace lathe driven by 40 horse-power 
motor and served by a convenient runway that enables 
heavy test bars to be handled easily and quickly. A 
number of short, stiff shafts of cast iron and steel, of 
which the analysis is well known, lie on the floor and can 
be lifted into the lathe as desired. They are all so large 
in diameter that there is no fear of their bending under 
the stiffest cuts. In some cases, as on the occasion of 
our visit, a large high-speed steel casting weighing many 
hundredweights, and destined ultimately to be cut up into 
high-speed milling cutters, was used in this lathe. In such 
large castings hard spots near the surface are unavoid- 
able, and the steel is turned down until none are left in 
the part required, which is then sawn off and made into 
cutters. The hard places show as bright spots during 
turaing, and, needless to say, they are extremely trying to 
the tool. In the tests we witnessed several were 
encountered and safely overcome without damage to the 
cutting edge. The test itself was simple. The test bar, 
which, it must be remembered, was of high-speed steel 
itself, carefully annealed, of course, was 5};in. diameter, 
and was reduced to 5,',, that is a jin. reduction; the 
feed was ,);, and the speed 33ft. 9in. per minute. Two 
tools were tried. The first ran for fifteen minutes without 
re-grinding, traversing 224in. of the shaft. The second 
tool had 23in. of shaft left to run at the same reduction; 
this it did in fifteen minutes; it was then drawn back 
and a new cut started with a} feed, the speed and cut 
remaining as before. It ran for no less than seven 
minutes, and covered 18in. of shaft, and at the end of the 
test was still in very fair condition. The work was run 
dry, and the heat generated was so much than even a 
shaft so large as that under test became rapidly almost 
too hot to touch. 

A number of independent tests have been made by 
users of Seebohm and Dieckstahl’s steels, and we are 
permitted to give the results of a few of them, whilst 
withholding the names of the firms who made them, of 
which, however, we are ourselves in possession. The 
steel is called Ultra Capital Water-hardening. Here is a 
test with a tool 1} square operating on a wrought iron 
tail shaft :—The Ultra Capital tool was put in the front rest 
of the lathe and was working on the scale throughout. A 
standard high-speed tool of precisely the same section and 
shape was put in the back rest and was working on clean 
iron. The speed varied slightly between 44ft. and 5Oft. 
per minute, the feed being }in., and each tool was reduc- 
ing the diameter of the pin by }in., equal to jin. cut. 
The standard high-speed steel tool travelled 1lin. and 
failed. The Ultra Capital steel ran for 14ft. 6in. before 
giving out. One feature of this test was that both tools 
er prepared and hardened by the customer's own 
smith, 

Here are several other tests with a tool of the same size. 
__A sliding pinion of very hard steel, 10}in. diameter :— 
The standard high-speed steels turned it with consider- 
able difficulty, but the new steel finished it at 52ft. per 
minute, and at the end of eight minutes was only slightly 
worn. 

A hard steel lathe spindle on which the ordinary 
high speed steels stood only 20 sec. The new tool ran 
tor 6} min. at between 723ft. and 80ft. per minute, with 
a ;’; reduction and ,, feed. 

A 68-ton Vickers steel shaft for test purposes :—Highest 
cutting speed, with ordinary H.S. steels 40ft., with new 
steel 60ft., was attained, and at the end of 4 min. the 
condition of the tool was good. The reduction was 3 and 
the feed },. . 

_A fine test was made on a cast iron face plate 36in. 
diameter. A roughing cut was to be made, breaking the 
skin, and the tool was subject to the hammering due to 
the slots. The depth of the cut was irregular owing to 
the uneven face of the casting, but may be taken as 
approximately }. The feed was ,!;in., and the speed was 
kept constant by a Lang’s variable drive at 99ft. per 
minute. The tool went right across the plate, and was 
in perfect condition at the end of the test, having left a 


good finish, 
At Edgar Allen and Co,’s works an impromptu test 








was arranged for us. This firm is also making an extra 
special steel, which can be hardened in water at 1200 deg. 
Cent. with less liability to crack than the old H.S. 
steels, but excellent results can be obtained by air or oil 
hardening at 1300 deg. Cent. in air or oil. We may say here, 
whilst on this question of cracking, that it not infre- 
quently happens that the highest results are obtained 
with a cracked tool. In our own tests we had one or 
two striking instances of that fact. More often than not 
if cracking occurs at all it takes place in a line more 
or less parallel to the latter bed and longitudinal of 
the tool, and as the joint does not open, but is only 
visible as a very fine line, the lower part of the tool 
supports the upper. It is held by some smiths that the 
superior cutting powers of a cracked tool are due to the 
fact that it has been hardened at a higher tempera- 
ture ; but this is not thoroughly borne out by other facts, 
and it seems more probable that there is some nature in 
the steel that makes it, as might be expected, both hard and 
brittle at the same time. An interesting fact about 
all high-speed steels is that very frequently they will be 
better on the third, fourth, or fifth grinding than on the 
first, and we have seen a tool that did badly greatly 
improved by hard grinding. This seems to suggest that 
somewhere, just under the skin, the metal was at the 
critical temperature at the moment of plunging. It 
must be remembered that there is no colour guide to the 
temperature with these H.S. steels, and regular results 
are less easy to obtain than with ordinary carbon steels. 
There would seem to be an opening for a really good 
hardening furnace in which certain predetermined tem- 
peratures could be obtained with certainty. However, 
this is a diversion, and we return to our visit to the 
Tinsley Works. 

The test made for us by Edgar Allen and Co. 
was carried out on a 20 H.P. electrical lathe in 
the shops. The shaft was a .60 carbon steel; the 
reduction ;°; and the feed ;. The speed was very high, 
namely, 110ft. Under these conditions the tool ran 
just for 3ft. 2}in. without any signs of wear, and it 
was then brought back and started with a quarter-inch 
reduction at the same speed and feed, and ran for 1lin. 
before being removed. It was not even then seriously 
worn, and might have continued at work, roughing, for 
some distance further. The test was made particularly 
to show the endurance of the tool at high temperatures, 
and for this reason a great speed was used. During part 
of the time the edges of the turnings were coming off 
red hot, and the tip of the tool could be seen glowing when 
partly shaded. A match lightly touched upon the tool 
half an inch back from the point ignited immediately. 

Edgar Allen and Co. are strongly in favour of wet 
grinding on a grit stone. Emery, even with a 
copious supply of water, has a tendency to cause 
great local heating, and not infrequently appears to draw 
the temper of the steel. This seems odd in view of the 
fact that these high-speed steels will work when the edge 
is ata bright cherry red; but the fact is confirmed by other 
Sheffield tool steel makers, and the general opinion is that 
if emery is used attention must be paid to the amount 
of pressure that is applied which should never be allowed 
to exceed a moderate degree. It should not be difficult 
to design a grinding machine in which the amount of 
pressure applicable would be readily adjustable to a pre- 
determined maximum. It would be instructive to know 
if under such circumstances emery grinding was less 
satisfactory than stone grinding. 

At Samuel Osborn and Co.’s works a shop test was also 
shown us. It was prepared a little hurriedly, and the 
work vibrated a good deal under the cuts imposed, 
which was notentirely satisfactory, but possibly made the 
work done the more notable. Osborn’s name has always 
been connected with Mushet steels, and the same 
name has been retained for their latest production—extra 
double Mushet—which, by the way, has been on the market 
since September last. This steel, so the makers inform 
us, has turned up nine locomotive steel tires without re- 
grinding, as against the 1 turned by former steels. We did 
notsee any tests on such hard material as that, the bar used 
for our experiments being a “ seventy’ carbon steel with 
one per cent. of manganese. Quite a small tool, only jin. 
square, was used. The bar was reduced jin. with jin. 
feed, and the speed was 70ft. per minute. The tool stood 
well at this speed, and in order to test it to destruction 
we increased the speed to 120ft., at which it continued to 
cut for a short time, the reduction being ;;in. 

An elaborate series of tests had been prepared for us 
by Mr. Carter, of Saville and Co.’s works. The managing 
director of these works is, as many of our readers are 
aware, Mr. Coppel, a steelmaker who appears to 
carry on the traditions of the Sheffield of the past and 
have an instinctive knowledge of what any particular 
ingredient will do to a steel before it has ever been tried. 
Rumour relates that one of his latest most successful 
“physics” was hastily prescribed after dinner, and that a 
wonderful tool was produced with little or no experiment- 
ing in three days. 

Adozen tools were used for the tests, most of them 
made by Saville and Co., and known as their Triumph 
and Triumph Superb brands, but some by other makers. 
All these tools were hardened before us in different 
ways, some in a blast of air, some in oil, some in 
water, and one by simply lying on the floor of the 
smithy to cool. To heat them a good clean fire was 
made of ordinary smith’s coke, but just in the heart of it 
a few lumps of the best furnace coke were placed so as 
to bring the temperature up to the great height required 
—something over 2500 deg. Fah. For air and oil harden- 
ing only ordinary precautions in heating up are required, 
but for water hardening the temperature must be raised 
slowly. When the tip of the tool is approaching the 
necessary temperature the coke is pushed back from it 
and the blast increased. The tip being kept in the 
hottest zone, is watched through smoked glasses until the 
steel begins to blister and bubble and is actually on the 
point of melting; the tool is then drawn from the fire and 
plunged almost instantly: into the cooling medium; if 





into water or oil, the tip alone is dipped in and moved 
about freely till the general temperature has become a 
good deal reduced, when the whole tool is plunged in and 
moved about. 

One tool of Saville’s own make received at our request 
the severest possible treatment with water hardening, 
and we succeeded in cracking it, but all the otherg which 
were treated with a reasonable amount of care showed 
no signs of cracking. With air and oil hardening, indeed, 
there is little or no danger of cracks, and we were 
informed that the extra special steels are less liable to 
split than the ordinary H.S. steels of a few years ago. 

A dozen tools were got ready, and were taken to Nash’s 
public testing house. A good Darling and Seller’s lathe 
is here used, and it is fitted with an electrical speed con- 
troller with a tachometer in front of the operator, so 
that there can be no doubt about the actual speed of cut. 
We checked it also from time to time with a cut meter. 
The tests were carried out by the staff of the test house 
and were quite independent, but the figures we give are 
our own observations. The test bar was of hard cast 
iron. The speed was kept as near 60ft. as might be, and 
the cut was } reduction with a ;; feed. All the tests 
were carried to destruction, and the condition of the tool 
is therefore not specified. The tools marked “A” are 
recognised brands of extra special steel. In the first two 
cases it was hardened by an independent experimenter 
of repute. As the tests were not competitive, we do not 
give the names of the other makers. 


Tests of Tool Steels at Nash’s Test House, Sheffield. 











Test bar, hard cast iron. Speed, 60ft. per minute. Reduc- 
tion of diameter, 3in. Feed, in. Worked dry. 
2 cates er OSE aes 
. How | Duration|Weight of : 
Tool. hardened.| of cut. | cuttings. | Remarks. 
“A”... Water | 2min. 3b. 
Triumph... ” 20 sec. | 2 
sie » | 3¢min, 6plb. | 
<i Sarre Air 12sec. [3oz. 13 gr.| 
| | 
Triumph.. *” 19 ,, |80z. 
Triumph Water | 30 ,, |13$0z. 
Superb |_ 
Triumph Air 17 ,, |7}02 | 
Superb 
Triumph... PP 2, 11 oz |Cooled on floor of 
|__smithy 
m , | 49 ,,  |LIb. 64 02.|17th grind 
re Water | 20 ,, (|7}0z. | Square nose tool 
2 ~ oe 31 ,, |Llb. foz | Same tool re-ground 
a es 134,, [602 | Hardened by Saville 
| and Co. 
A" a 32 ,, |l4foz | Same tool re-ground 


| — 


It will be seen that there are curious anomalies in 
the results of all the tools used. Note particularly 
Nos. 1 and 3, which, in view of the remaining tests, 
must be regarded as marking a very high stage of 
development indeed. The “Triumph” steel, by the 
way, we were told by the makers, has been made for 
nearly two years; Triumph Superb is the new steel. 

Tests on a forged steel bar followed the tests on cast 
iron, but, unfortunately, we were unable to witness them, 
as a slight accident occurred which delayed the experi- 
ments; we trust, however, to be able to give them later 
from the official records. They are, of course, very 
much longer runs -than on cast iron. A tool, for 
example, has cut steadily for 26 minutes at 50ft. per 
minute with a ,}, feed and 3 reduction. The longest cast 
iron test with a Triumph Superb tool of which we have 
seen an official record is 7 min. 21 sec. at 60ft. with a 
3 reduction and ,'; feed. 








Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The sixth general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening, at 7.30 p.m. 
Mr. J. M. Allan will reply to the discussion on his paper on ‘‘ The 
Fatigue of Copper Pipes,” Professor J. J. Welch’s paper on “The 
Scientific Education of Naval Architects” will be discussed, and 
a paper on ‘‘ Notes on the Strength of Steel Water-tight Bulk- 
heads,” by Mr. A. J. Murray, will be read and discussed. 


THE JUNIOR INSTITUTION OF ENGINEERS.—A large number of 
members of this Institution, with the permission of Messrs. J. 
and E. Hall, Limited, recently paid a Saturday afternoon visit 
to their extensive refrigerating machinery and automobile works 
at Dartford. Under the guidance of Mr. Hesketh, the manag- 
ing director, and members of the staff, they were shown over 
each department, the machinery being kept running in order 
that the various special processes could be seen in operation. 
These included in the boiler shop the electric welding and bend- 
ing of the coils, coil testing, and acetylene welding; in the 
automobile machine shop, gear cutting, capstan jathes and other 
tools, jigs, special tools and gauges; in the large machine shop 
attention was directed to a compressor boring lathe, quick 
planers, and other interesting machining devices for the accu- 
rate and speedy production of the parts required in the making of 
a CO, plant and of the automobiles for which the works are so 
well known. A complete CO, machine was shown running in 
the erecting shop, and the method of testing was fully explained. 
The machine consists essentially of three parts—the compressor, 
the condenser, and the evaporator. The compressor is the only 
moving part, and is simply a compression cylinder and piston 
of special design for compressing the CO, up to liquefying pres- 
sure, the gas drawn in being that which has done its work 
already in the compressor and become vaporised. The lique 
faction takes place in the condenser, consisting of a coil of 
pipes immersed in water. The liquetied CO, then passes into 
another series of coils immersed in a tank of water or brine, 
and the evaporating process takes place therein, the heat neces- 
sary for the conversion of the liquid into vapour being absorbed 
from the surrounding water or brine, thus reduciog it to any 
desired temperature. The carbonic acid gas is drawn off by the 
compressor, and follows the same round of compression, conden- 
sation, and evaporation as long as the machine is kept running. 
A steam, gas, or oil engine, electric or other motor drives the 
compressor. In the power-house two sets of Willans and Robin- 
son engines, coupled direct to dynamos of 220 k.w. capacity, 
were seon. All the heavier machines are driven by independent 
electric motors, and the rest in groups by the same form of 
motive power, 
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Fig. 1—DIPPING 





Fig. 2—RIVETING MACHINES 















Fig. 3—-ANGLE-IRON PRESS 


A MODERN TANK WORKS. 


ALTHOUGH the building of sheet iron tanks does not at 
first sight suggest much interesting material for an 
article to be read by engineers, there are nevertheless 
few branches of engineering work to which the tank 
maker does not contribute his share. Whether the pro- 
duction of vessels from metal plates be carried out singly 
by hand or in numbers by means of machinery, the same 








presses, rolls and riveting machines. A further stage 
in the process is reached when the article has to be 
galvanised before being finally tested. 

On this and page 291 are given a number of views of 
Mr. W. P. Butterfield’s works at Shipley, near Bradford. 
These works are equipped with a modern plant for the 
building of tanks of all materials which can be rolled into 
sheets and of practically any size, the dimensions 
only being limited by the carrying capacity of the railways. 

















Fig. 5-GENERAL VIEW OF THE WORKS 


primary operation of drawing or “ setting out” is involved. 
As most of the articles are plane figures, a fair knowledge 
of geometry is required. After laying down the pattern, 
the question of the material to be utilised comes up for 
consideration ; then the tools and appliances by which 


Until about eleven years ago the site on which this factory 
is erected was a grass field. Mr. Butterfield commenced 
operations here on only a very modest scale. As each 
building became overcrowded a new one was erected, 
until at the present time the area covered by the works 


the process of manufacture is to be fulfilled. These | amounts to over two acres; the number of hands 


include the soldering and brazing tools, shears, punches, | employed is about 125, and the power plant has a. 


Fig. 4—OPEN-ENDED ANGLE BENDING MACHINE 








capacity of 120 horse-power. The buildings now embrace 
offices, extensive stores for plates and finished tanks, 
smiths’, galvanising and pickling shops, machine and 
fitting shops and power-house. The latest extension, 
which is not yet complete, consists of a new shop, 
150ft. by 50ft., with a lantern roof running the full 
length; the light being provided by Mellor’s patented 
glazing. The products of the works include tanks for 
suction gas plants, cooling tanks for gas engines, domestic 
cylinders, tanks, and cisterns, cattle troughs, corn bins, 
water-softening tanks, acetylene gas tanks, ventilating 
shafts, fans, and every class of sheet metal receptacle with 
sheets up to jin. thick and 2000 gallons capacity. 

A business of this kind requires a large storage area. 
The sheets or plates, from 2ft. to 5ft. wide and up to 10ft. 


| long, as they come into the works are placed in racks. 


Power for driving the various machines is supplied by 
four suction gas engines, giving in all about 120 horse- 
power. 

The process of production of a tank is briefly as follows : 
—After being cut to the required size and shape by the aid 
of shears the sheets go in rotation to the power-driven 
punching, bending, and riveting machines. After these 
machines have completed their part there remains to 
be done the corner plating and caulking before 
the tank is taken to the galvanising tanks. With 
the exception of testing by water pressure, which is 
effected by either a head of water obtained from a tank 
on the roof, 27ft. high, or if a higher pressure is needed 
by a pressure of 2001b. from the public water mains, the 
tanks are then ready for the despatching stages or into 
the stores. Ifatank goes into the latter it has to be tested 
again before it is taken out of the shops. A preliminary 
to the galvanising process consists in the pickling. There 
are seven pickling vats, and the pickle used is a solution of 
muriatic acid. Virgin spelter is used in the galvanising 
baths, which are heated by coke furnaces. The tanks 
during the process of pickling and galvanising are handled 
by means of an overhead travelling crane. 

Referring to the illustrations, Fig. 5 is a general 
view of the works; Fig. 6, interior of one shop; Fig. 1, 
the galvanising shop, showing tanks and overhead 
traveller; Fig. 2, riveting machines; Fig. 7, heavy 
bending rolls; Fig. 8, angle bending press; Fig. 8, 
multiple punching machines; Fig. 4, open-ended angle- 
bending machine by Bradley and Craven, Wakefield. 
This is an improved tool capable of bending 8-gauge 
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mild steel at right angles with an inside radius of ,%in. 
It is arranged so that by means of the swivel beam 
butt-jointed boxes can be removed without distorting 
them. It is heavily geared and fitted with an improved 
friction clutch. It has adjustable guides, so that boxes of 
different sizes can be dealt with, the minimum being 
10in. square. The machine can be adapted for multiple 
punching if desired. Fig. 9 represents a treble-geared 
power-driven angle-bending or corrugating machine sup- 
plied by Lee and Crabtree, Shipley. It is capable of 
bending iron or mild steel plates 8ft. wide by }in. thick. 














Fig. 10O-A SPECIMEN TANK 


The machine is operated by helical toothed gearing and 
a friction clutch. Fig. 10 represents a specimen 
galvanised tank made by Mr. Butterfield. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the onions of our 
correspondents, ) 


SLIP IN MARINE PROPELLERS, 


Str,—I think when “ Helix” states that ‘‘some persons hold 
that if a propeller is properly designed, it need not have any 
slip,” he must admit that the persons referred to are not likely to 
have had any intimate acquaintance with the subject, and that 
consequently their views may be neglected. A little closer 
acquaintance on his own part might have convinced him that nega- 
tive slip as it is defined can, and does, occasionally take place. 

The pitch of a propeller is measured on the face or after side 
of the blade, and I have seen the product of this length in feet 
multiplied by the revolutions per minute come out less than the 
speed of the ship in knots x 101.3. 

It is clear that for a ship to move forward in the water without 
the help of the wind or other external force, she must exert some 
force astern to overcome the resistance. Force is equal to 
ee velocity _ nomen, and given the resistance of the 


ti ve 
ship for the speed at which it is to work, the ship must give out 
this wumentum in an astern direction to overcome the resistance, 
Therefore, the ingenious but erroneous explanation that the ship 
drags water in her wake, and that the propeller by only partially 
stopping this water with reference to the Earth exerts the neces- 


sary momentum, will not hold good. The ship and her wake are 
being constantly moved forward against a resistance, and the only 
way of doing this is to develop an equal momentum in the oppo- 
site direction, consequently true negative slip is an impossibility. 
The explanaticn of the phenomenon is simple. It is generally 
shown on full ships with slow running engines. This implies a 
large diameter and fine pitch propeller with comparatively 
narrow blades. In this class of ship the blades till recently 
have generally been of cast iron. Let anybody draw a cir- 
cumferential section of such a blade at its mean diameter 
and compare its measured pitch on the after face with the pitch 
at the leaving edge on the forward face. The latter may be twice 
the former. In the class of ship under cons deration the effective 
pressure per square inch on the propeller is generally about 7 Ib. 
or 8]b., and it is easy to understand that suction of the forward 
side is as important in producing thrust on the shaft as the pres- 
sure on the after side, and that in considering the effective pitch 
of a blade we must take both into account. Consequently the fast 
pitch of the leaving edge of the forward face should be considered 
when we investigate the performance of the propeller, and if this 
is done we shall never again be perplexed by the appearance of 
negative slip. 

If *‘ Helix” will try the experiment of rotating a small propeller, 
at the same time advancing it through the water so that there is 
no slip, the pitch being measured on the after face of the blade 
only, he will find that there is a considerable end thrust developed 
in the shaft. 

Before criticising Professor Rankine’s work, it would be well for 
**Helix” to grasp the truth that is in his theory, namely, that the 
most efficient propeller is that which deals with the greatest quan- 
tity of water giving it the lowest velocity. The force to overcome 
resistance is measured by momentum developed. This ‘‘ Helix” 
confuses with energy or work, and hence erroneously arrives at his 
50 per cent. efficiency. 1 submit that the average efficiency of the 
propeller alone, in good mercantile practice, is between 60 and 70 
per cent. This figure, when corrected for the suction produced 
by the propeller on the ship’s stern and for the brake efficiency of 
engine and shafting, will probably become about 50 per cent., but 
if we are really to understand the propeller it will not do to blame 
it alone for the whole 50 per cent. loss, 

Since momentum is the measure of the force overcome in driving 
the ship and momentum is ‘‘ mass x velocity,” whereas energy is 
‘*mass x velocity?,” clearly we give less energy to the water if 
we make the mass great and velocity small for a constant momen- 
tum. We have an illustration of this in the relative kicking 
powers of the old blunderbuss and the modern rifle. In each case 
the momentum given to the gun and to the shot are equal, but in 
the former case the weight of the projectile was great, and conse- 
quently mass x velocity (the measure of the kick) much greater 
than in the modern nfle, although in the latter case mass x 
velocity? (the measure of the destructive power of the shot) is 
mnch greater than in the former case. Hence Rankine’s theory 
of the efficiency of the large propeller, the necessary momentum is 
developed with a minimum expenditure of energy. Probably the 
principal fault in this theory is the neglect of-the frictional loss 
due to rotating the propeller, which is considerable when we 
remember that the peripheral speed of the tips of propeller blades 
in ordinary practice varies between one and two miles per minute. 
It therefore becomes necessary to limit the diameter to obtain 
maximum efficiency. 

In the remarks at the end of the letter in which Mr. W. J. 
Harding is quoted, the function of the propeller is confused with 
the function of the engine, The engineer is given the form of the 
ship and its speed. The question of the relative importance of 





economy and speed will be settled by the engines—not the pro- 
peller. If the former is more desirable, in general the revolutions 
per minute will be low ; if the latter, they will be high. Once the 
form of the ship is settled and the speed, there will be a certain 
rate of revolution which will enable us-to attain maximum propeller 
efficiency, but in all classes of work, except high-speed vessels with 
reciprocating engines, the tendency is to make the engines or 
turbines run above this rate to reduce space occupied or weight 
and first cost. 

Once the speed and rate of revolution is fixed in our given ship, 
the propeller designer has nothing more to do than to arrange a 
propeller that will give maximum efticiency. The man who 
designs the engines and fixes the rate of revolution has already 
chosen between economy of coai consumption and speed. 

March 15th. J. GRAY. 


MARINE PROPULSION, 


Srr,—Will you kindly permit me to make a few remarks with 
regard to the letter of your correspondent ‘‘Helix!’’ Although I 
do not think that the discovery of the necessity of ‘‘slip” is 
quite so novel as ‘‘ Helix” seems to think, yet most, or shall I say 
‘‘all,” marine engineers, including your correspondent and also 
most theoretical authorities, look upon ‘‘ slip” as either a total 
loss or a necessary evil. The credit for putting on record the 
necessity of “slip” for propelli g vessels mechanically through 
water is undoubedly due tothe late Professor Rankine, who, ina 
paper read in 1865, says:—‘‘Every propelling instrument, whether 
a paddle, a screw, or a pump, drives a ship by means of the for- 
ward reaction of the curreut of water which it sends backward. 
The reaction is transmitted through the propelling instrument to 
the ship ; and when the sbip moves un‘formly it is equal and oppo- 
site to her resistance.” It seems a thousand pities that a plain 
and thorough statement like the foregoing should by its very 
author have been perverted or misinterpreted, as later on he says: 
—‘‘In the case of screws or other obliquely-acting surfaces the 
‘loss’ stated above comprehends the effects of rotary or trans- 
verse slip as well as of ‘ backward slip’ of the water.” 

In my opinion these two statements have made most marine 
engineers believe that ‘“‘slip is necessary but is a loss,” as the 
same are repeated in nearly every text-book on marine engineer- 
ing in one way or another. ‘To prove that this is so, allow me to 
cite S. W. Barnaby :—‘‘ There is a certain quantity of work which 
must be lost under all circumstances, and it 1s equal to the amount 
of energy of the discharged water moving astern with velocity S 
relative to still water.” 

To shorten the matter somewhat, I will put forward the propo- 
sition that ‘‘ the energy of the discharged water moving astern” 
is no loss whatever, but mere y is the other end of the stick by 
which the vessel is being moved forward. As little likely as any- 
one will make a stick with only one end, so little likely will ever 
anyone exert action upon avy substance without causing reaction 
to exactly the same amount, or in other words, ‘‘push harder 
against some object than this object will offer resistance.”” Action 
is only thinkable as a counterpart to inaction, which inaction 
becomes reaction at the starting moment of action. The only 
difference is that in the case of solids this reaction is not so 
noticeable; it is generally to a much greater proportion 
** molecular motion,” whilst in substances with little cohesion the 


molecular motion very soon becomes ‘ molar motion,” which makes | 


a much bigger show of itself, and apparently so far has pulled al! 
authorities with it, until some day gravity will right them again, 
even as gravity overcomes again the energy of ‘“‘the discharged 
water.” 

According to my idea that propeller will show the most thrust 
which will succeed in throwing the greatest quantity of water 
at the greatest velocity per horse-power energy in a straight !ine 
astern. None of the present propellers do this systematically, 
and that is the reason why 50 per cent. efficiency ‘‘is generaily 
considered very good indeed,” to quote your correspondent. I 
feel quite convinced that a considerable proportion of the other 
50 per cent. could be saved if instead of the multitude of ex- 


periments made with different pitch—or block area—ratios, the | superheater, that exist in the 


whole chance-acting nature of the present type screw propeller 
received critical examination. 


March 15th. W. PREIDEL. 


LATENT AND SENSIBLE HEAT. 


Srr,— Your correspondent ‘‘G. B. D.,” in his first letter, stated 
that he could get a greater quantity of work from a given quantity 
of heat at a higher than a lower temperature, and says, ‘‘ 1 seek 
an explanation of this apparent paradox.” 
week | pointed out that at the higher temperature less heat has to 
be spent on that portion of the latent heat which effects the mere 








this surface which suddenly vanishes when the critical temperature 

is reached. In view of the fact that there is no change of density 

on the transition from water to steam, the absence of latent heat 

is intelligible. CC. C. WALKar. 
March 15th. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY, 


Sir,—I thank Mr. Riekie for replying to my query + his pro. 
posed design for a compound locomotive, Although it may be 
possible to build an engine with two 19in. and four 204in. cylinders 
such an arrangement would be ruled out of court on the ground of 
expense, both in first cost and maintenance. | notice Mr. Rickie 
himself says that it would probably not find favour. I! agree with 
Mr. Riekie that a sasosasliadier engine with cranks at 120 dog, 
leaves much to be desired as regards steadiness in running. How 
ever, Mr. Riekie’s suggestion that the only way to secure steadj. 
ness in a three-cylinder locomotive is to have the outside cylinders 
coupled to crank pins on the same centres that is, in line with 
each other--and connect the inside cylinder to a crank at 90 deg. 
to these, is, to my mind, impracticable. Such an arrangement 
would mean that the coupling rods would be on the same centres 
and the rods would, of course, be on a dead centre together. if 
in such a position, the driving wheels were to slip, broken coupling 
rods would be the result. It is obvious that when, say, the left 
hand coupliog rod is on a dead centre, the right-hand rod should 
be at some angle—preferably the usual 90 deg.—in order to take 
up the work. Possibly this difficulty could be overcome by means 
of a return crank on one of the driving wheels, as was done in the 
case of the early Stockton and Darlington locomotives, but this 
arrangement would not find favour in these days. After reading 
all that has been written and said on simple v. compound locon,, 
tives, I see no reason to change my views respecting four-cylinder 
non-compound locomotives. In my first letter, December 11t}), 
1908, page 616, I said that I had long held the opinion that the 
four-cylinder simple engine of the 4-6-0 type would eventually 
become the standard engine for main line express work. It is 
worthy of note that so successful have Mr. G. J. Churchward’s 
four-cylinder simple 4-6-0 engines proved themselves to be in ser 
vice, that another series of such engines are now under constrix 
tion at Swindon. I understand also that another British railway 
has some four-cylinder simple locomotives in contemplation. It is 
quite evident that the four-cylinder simple engine has come 1 
stay—in this country, at any rate—and, when fitted with an 
effiicient superheater, he would be a bold man who would say that 
our British locomotives are one whit behind those of any country 
in the world. ; 


Birmingham, March 15th. Cuas. W. Dauncey. 


THE WORK OF SUPERHEATER AND COMPOUND LOCOMOTIVES, 


Sir,—Will you permit me to reply to your correspondent, sign 
ing ‘“‘ R. W. pro Wilhelm Schmidt,” in your last issue, where he 
remarks that “‘ every practical locomotive engineer knows that a 
steady, constant gradient is more severe on the engine than a 
varying one”? With this I fully concur, and I would point out 
that it is precisely these ruling conditions of long, steady, uphill 
work, as shown in the two principal diagrams on page 66:3, 
December 25th, 1908, which prove the superiority of compounding 
to superheating as a means of economical power production. 

Your correspondent further continues: ‘‘The proof of the 
pudding is in the eating of it.” Unquestionably, this is so; and 
the reason is that this sort of pudding is so very cheap in Prussia 
that Italian locomotive builders cannot compete at all in catering 
for it to the Italian railways in point of view of price. The 
Prussian ‘‘ pudding,” or locomotives with Schmidt superheaters, 
were supplied at the rate of 1.65f. per kilogramme, which no 
Italian builder could quote—Italian prices ranging in general 
20 centimes per kilogramme dearer than Prussian. The Prussian 
builders beat the Italians in price, under the different economic 
conditions prevailing in the two countries, and it is this cheap 
material which offsets the cheaper working of the Italian com 
pounds built with the same number of working parts, plus the 
Prussian engines. The facts 
remain as stated that the little Italian compounds prove to be 
altogether the more economical of the two machines, actually 
doing more work, and saving more time, in a given period, as wel! 
as saving more in coal and oil, than the ‘‘su.erheaters.”” These 
are facts that are of real present interest. The details are within 
the reach of all who care to read. 

As to not ‘going on” with compounds, recent lists showed that 


| against 48 superheater engines there were 686 compounds built or 


In my letter of last | 


conversion of the water into steam, leaving a larger proportion | 


available for the external work portion of the latent heat. This, 


I may add, is simply the result of experiment and measurement, | 
a ” an ’ | been an attractive one to those who have never worked out the 


and is not based upon any ‘‘ pure assumptions.” 
**G, B. D.” now says I have missed the point of his letter, and 


under construction last year. CHARLES RK. KING. 


March 16th. 


TIDAL POWER. 


Srr,—With regard to Mr. Holland’s letter in your issue of 
March 5th, the storage of power by raising a weight has always 


| size of the apparatus required to give any useful result. 


asks further questions, to which, if you will allow me, I will endea- | 


vour to reply. In the first place, the critical temperature of steam 


is not ‘‘much higher” than 1000 deg. Fah., but is in the neigh- | 


bourhood of 680 deg. Fah., and so far as I am aware, there is no 
uncertainty within the limits of error of the experiment. As to 
why the amount of internal work necessary to effect the conversion 
of water into steam decreases as the temperature of the conversion 


| tons. 


rises, we can never actually see the molecules rearranging them- | 
selves owing to their irritatingly minute size, but the explanation | 


given by Van der Waals sounds simple enough. He says that the 
latent heat is lower at a higher temperature because the water hus 
already expanded, and the vapour into which it is converted is 
denser. 


It is, of course, open to any one to give a different ex- | 


planation, but I suppose we cannot say that we actually know | 
exactly how it takes place until we have the power of seeing | 


molecules, 
should be done in driving the molecules apart. 
necessary, since it is absolutely impossible to drive them apart 
without it, and equally impossible to condense them without an 
evolution of heat of exactly the same quantity. 


“G. B. D.” th ks if it i ‘ y < | 
prt head a ye Po | downward stroke being begun at half-ebb; hence the periods of 
| work would only extend over three hours out of every twelve. 


The breaking up | 


of water into a minute state of sub-division has nothing to do with | 


this question, as, however small the sub-division, it still remains 


water and not steam. 
With regard to the formation of fog, it has been shown that this 


can take place without the presence of dust, but that the density | 
of the vapour is four times that of saturation before it does so. | 


But when it does condense, the proper amount of heat is duly 
evolved. I am unable to give any explanation of the reluctance 
of vapour to condense in the absence of nuclei. 


frozen below 32 deg. Fah., and so on. 

The question your correspondent asks concerning water being 
confined in a strong cyiinder, and expansion resisted by adequate 
loading, is very easily answered, as this experiment was performed 
nearly ninety years ago by Cagniard de la Tour, and has been 
repeated many times since then. The contents of the cylinder 
will be in the form of water until the critical temperature is 


reached, and at this point the water will suddenly disappear, and | 
the space will be filled with steam. The disappearance of the | 
water takes place without any heat becoming latent, and there is 


no ebullition. If sufficient heat be applied the piston will rise, 
and the consequent increase of volume will have no effect upon the 
critical point, this being solely dependent upon the temperature 
The actual experiment is performed in strong glass tubes, a small 
quantity of sodium carbonate being added to prevent solution of 
the glass which would otherwise occur at this temperature. The 
tube is not filled up to the top, and it is the surface of the water 
which is watched during the progress of the experiment. It is 


The phenomenon | 
is, of course, common, ¢.g., supersaturated solutions, water un- | 


Ignoring efficiency, one horse-power would need approximately 
15 tons a minute falling through Ift. With a 12ft. tide, the rise 
or fall is about 2ft. an hour, which equals .);th of a foot a minute : 
hence, to obtain even one horse-power, we shall require a weight 
of 30 x 15 = 450 tons, and 100 horse-power would need 45,000 
An hydraulic ram—assuming a pressure of 750]b. a square 
inch—would have to be nearly 35ft. in diameter to develop this 
ower. 
. Then, again, displacement must be allowed for. If we assume 
the weighted float at the bottom of its stroke, when the tide is 
low, no pressure will be exerted until the water level has risen, 
and to get the best results the ram must not begin to work until 
half tide. This means that the float must displace 45,000 tons of 
water, 6ft. deep, which equals an area of 270,000ft., or 587ft. in 
diameter. 

A similar idle period would be essential after high water, the 


These tigures will, 1 think, be sufficient to show the imprac 
ticability of Mr. Holland's suggestion. 

The water running out of the pound of an ordinary tide mill is 
really a falling weight which has been raised by tidal power, and 


| apparently forms the only practicable method of utilising this 


| 


| five years ending 1913 





W. O. HORSNAILL. 


force, 
Ipswich, March 15th. 








Tue Stratus Prize.—A prize to be known as the Status Prize 
will be awarded by the Society of Engineers each year for the neat 
-if papers of sufficient merit are received 
for the best paper written by any person on the subject of ‘How 
to Improve the Status of Engineers and Engineering, with Special 
Reference to Consulting Engineers.” The prizo will be three 
guineas’ worth of books or instruments to be chosen by the 
successful author. The essay is not to be more than 6000 words 
in length, and is to be typed on one side of foolscap paper, the 
distance between the lines being ,j;in. or more. The papers for 
the present year are to be sent in on or before the 30th Jun? rext, 
addressed to the Secretary of the Society of Engineers, 17, 
Victoria-street, Westminster. The successful paper will be read 
and di data ting of the Society, the reading, if poss ble, 
being done by the author. The paper will also be published in the 
usual manner in the ‘‘ Transactions” of the Society. The Society 
of Engineers, the Civil and Mechanical Engineers’ Society, and the 
donor of the prize are to have the right to publish any paper sent 
in for the competition. Any member of Council or officer of the 
two societies named shall not be awarded the prize. 
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RAILWAY MATTERS. 
Wr hear that the Hon. W. Kidston, State Premier, is 


ending a surveyor to report on the prospects of a railway from 
Cloncurry to the Gulf of Carpentaria. This line, if built, would 
a vast area of important grazing country. Good grass- 


a in most of the pastoral districts, greatly 


raising rains have fallen 
improving the outlook. 


Tye French Government's project to pension servants 
of the State Railways has been completed, and presented to a 
Parliamentary Commission. It provides for the retiring of 
engineers and firemen over fifty years of age who have been twenty- 
five years in the service on half-pay, and it gives pensions to dis- 
ayled men who have fifteen years of service to their credit, 


|n order to save passengers’ time on the London “tube” 
railways, states Electricat Engineering, various new devices are 
being tried. At Dover-street and Earl’s Court stations, a lift- 
signalling system, electrically connected with the automatic 
signalling system, has been adopted experimentally. A bell in the 
lift rings on the approach of a train, and _the interval before its 
arrival is just sufficient to enable the lift to descend and the 
passengers to reach the platform. Illuminated indicators over the 
lifts, which are lit up five seconds before the lift :eaches the top, 
have also been fitted in several stations. 


A scHEeME has been prepared for an electric railway 
from Tiflis to Vladikaukas, a distance of about 130 miles. The 
railway will cross the Caucasus range through the Kvinamski Pass. 
A daily service of twenty goods trains, weighing some 180 tons 
each, in each direction, has -been proposed, and the passenger 
service will be dealt with by eight motor coach trains per diem, the 
journey occupying about six hours. To supply the necessary 
energy, two water-power stations, with a total capacity of 18,000 
horse-power, will be constructed ; these will also supply energy 
for lighting in the districts traversed by the railway. 


EXPERIMENTS with concrete telegraph poles by the 
Pennsylvania Railroad have met with such success that the execu- 
tive officials of the line have decided gradually to extend their 
use over the Fort Wayne, Panhandle, and other lines west. Before 
many months it is possible that old wooden poles along the lines in 
‘hat vicinity will be replaced by concrete. No definite sum of 
money has been put aside for this purpose, but it is understood 
that the engineering department has been given orders to prepare 
to use concrete poles. The instruction and improvement pro- 
gramme for 1909, which will be decided upon shortly, is expected 
to include orders to place many miles of concrete poles on the lines 
west, 

Tue Pieman River Bridge on the Emu Bay Railway 
on the west coast of Tasmania spans a narrow gorge with rocky 
sides, and is 80ft. above water level. The structure is a latticed 
truss, 150ft. long, and the character of the gorge and river were 
such that falsework towers could not be built up from the river 
bottom for erection. A horizontal falsework truss, about 40ft. 
long, was therefore built out from each bank, and supported by 
inclined struts bearing on the rock cliffs, The intervening por- 
tion of the truss was carried on cables forming a suspension 
bridge, and swung from towers on the banks. The truss mem- 
bers were carried out to position by a cableway. Each bottom 
chord was laid separately, until completely bolted up, and then 
one truss was completed before starting the other. 


ReportinG to the Board of Trade on the collision which 
occurred at Hindley and Blackrod Junction, on the Lancashire 
and Yorkshire Railway, on January 22nd, when a passenger train 
to Wigan collided in a densa fog with the rear of two light engines 
standing on a connecting line, but foul of the line to Wigan, 
Lieutenant -Colonel Druitt says: — ‘‘ Several accidents have 
occurred lately owing to trains being shunted on to a running 
road to let another train pass them, and | consider that this 
practice should never be permitted under such conditions and 
weather as prevailed on this occasion. If they cannot be placed 
in a siding they should be allowed to go forward in their turn 
until they reach a signal-box where they can be shunted clear of 
all running lines, and any extra delay must be put up with for the 
sake of safety.” The driver of the passerger train was killed and 
the fireman severely injured. 


A PETITION against the Great Northern, Great Central, 
and Great Eastern Railways Bill has been presented to Parliament 
from the Incorporated Chambers of Commerce of Newcastle and 
(iateshead, Sunderland, Middlesbrough, and the Hartlepools. The 
petitioners state that their districts are served solely by the North- 
Eastern Railway, and that under a change there will be imminent 
danger that the facilities will not be afforded in the same complete 
manner as at present. It is feared that dues and fares may be 
increased, and that existing routes may be discontinued for less 
convenient routes, which will secure a larger mileage proportion of 
the traffic receipts. The diverse interests of the three companies 
enable traders at the present time to obtain an efficient passenger 
service and certain advantages in the way of special rates and other 
facilities for traffic generally, and the petitioners also fear that the 
proposed arrangements will curtail these advantages, as no guar- 
antee is given that they will be maintained. 


It is satisfactory to know that practically the whole of 
the plant for the new Keihan Electric Railway has been ordered 
in Great Britain, This company, which was floated last year with 
a capital of seven million yen, is building the third and longest 
electric railway in Japan. Its object is to link the former capital 
of the country, Kyoto, with Osaka, the great industrial centre 
which has often been called the ‘‘ Manchester of Japan.” The 
total length of the new line is 30 miles, with a double track through- 
out its entire length, and the generating plant has a total power 
of 2550 k.w., made up of three 850 k.w. turbo-generator 
sets. The railway carriages are being constructed in Japan. 
Though the standard gauge of the steam railways throughout 
Japan is 3ft. 6in., it is a significant fact that this line is to be built 
to the 4ft. 84in. gauge, but in spite of this fact it is contemplated 
that the fall capacity of the new railway will be required at the 
outset, although there is an ordinary railway between these two 
centres, The population of Osaka is nearly two millions, and that 
of Kyoto nearly half a million. , 


AccorpinG to an American contemporary, the Lehigh 
Valley Railroad Company has recently introduced crude oil tire- 
heaters in the shops at Sayre, Pa., which have been found far 
superior to the former method of using gasoline and perforated 
rings for the application and removal of tires. The heater for re- 
moving tires consists of six oil burners mounted on a frame adjust- 
able to any desired diameter. The frame consists of an arrange- 
ment of wrought iron pipe mounted on a pair of wheels. On the 
main part of the frame a combination air and oil chamber is 
arranged to slide forward and back, and in conjunction with a six- 
point star the various adjustments of the burners are produced. 
On the front side of the supply chamber six ball-joint connec- 
tions are made to the oil supply, also six connections are made to 
lead the air supply to the burners and piping arranged to 
couple the burners with the supply chamber. When using gaso- 
line for removing tires, two men would take from twenty to fifty 
minutes in removing a tire, while with this heater from seven to 
eleven minutes are required. While the old tires are being 
removed new ones are piled up on three cast iron blocks, and a 
large crude oil burner is placéd underneath, the former having 
the capacity to fill the inside of eight tires with flame and heat 
them for application in twenty minutes. Both heaters are 
comparatively smokeless. During a test six old tires were 
aieue and six new tires were applied in one hour and fifty-two 
minutes, 





NOTES AND MEMORANDA. 


Tur damage to bridges by earthquakes is due generally 
to the banks of valleys being drawn together, according to Mr. W. 
H. Hobbs, whose conclusions are based on a study of earthquakes 
in the United States, India, and Japan, extending back to 1886. 
Moreover, it seems to be the general rule that a fissure or a series 
of parallel fissures opens during an earthquake along the banks of 
rivers parallel to their courses. 


In connection with his new system of wireless 
telephony, Professor Q. Majorana uses a liquid microphone. This 
consists of a small tube which is attached to the diaphragm of the 
microphone and through which a stream of water flows between a 
pair of platinum electrodes. The water is slightly acidulated so as 
to complete the circuit between the electrodes. When the micro- 
phone is vibrated by the voice the stream of liquid fluctuates, 
varying the electrical resistance in accordance with the sound of 
the voice. 


AwasKA, according to the Scientific American, gives 
promise of becoming in time a large producer of copper. The 
Bonanza mine in Montana has an ore body 300ft. wide, which was 
cut at a depth of 235ft. by a cross-cut tunnel, in which there is 
120ft. of ore averaging 22 per cent. copper, the middle 24ft. being 
almost pure copper glance running from 60 to 70 per cent. of copper 
and 28 oz. of silver perton. This is probably one of the greatest 
showings of copper in North America, but the property is over 
100 miles from railroad transportation, so that it will be several 
years before this copper can possibly come on the market. 


OnE of the principal objections to the use of the 
telephone for railway dispatching is the fact that many vocal 
sounds are lost or very poorly transmitted by the very best of 
instruments now in use. For this reason it is often necessary to 
repeat a word or spell it out before it can be understood. 
Endeavours have recently been made to improve the telephone so 
that all sounds can be transmitted with perfect clearness. 
According to an American contemporary Mr. Edison is experi- 
menting with anew transmitter of ‘‘ variable pressure type with 
novel electrodes,” with which he expects to obtain the desired 
result, 


Tue utilisation of mechanical refrigeration for the 
condensation of the moisture in the blast in iron furnace opera- 
tion, known as the Gayley process, is fairly well known to-day ; 
but the efficiency attained by the process and the wide extent of 
its present development are, states the Hngineering Magazine, 
almost equally unknown. A 15 to 20 per cent. increase in furnace 
capacity, with a 10 to 15 per cent. decrease in coal consumption 
per ton of iron produced, are among the achievements claimed 
for it, and, further, that the horse-power of the blower required 
for the operation of the blast furnace is reduced to such an extent 
that generally two thirds of the power saved is quite sufficient to 
operate the refrigerating machine. 


Tue Home-office has issued a White Paper giving 
statistics of the output of coal and other minerals at mines worked 
under the Coal and Metalliferous Mines Regulation Acts during 
1908. The figures are subject to correction, and in some cases they 
do not represent the total production, aslarge quantities of minerals, 
such as iron ore, limestone, &c., are obtained from quarries and 
from other open workings, the returns for which are not yet avail- 
able. The totals for coal may be regarded as substantially correct, 
and these show that the output for the year was 261,506,379 tons. 
against 267,812,852 tons in 1907, a decrease of 6,306,473 tons. The 
number of persons employed at all mines under the Coal Mines 
Regulation Act was 987,813, of whom 796,329 were at work under- 
ground. ‘The total for 1907 was 940,618, an increase last year of 
47,195 being shown. The total output of minerals was 3,124,397 
tons, against 3,388,024 tons in 1907. The chief item in this was 
1,549,469 tons of iron ore, against 1,802,946 tons in the preceding 
year. The number of persons employed was 29,927, against 31,602 
in 1907. 


In order that the insulation of transformer oil may 
retain a high value, it is necessary to exclude moisture. Several 
methods are in use for dehydrating oil, one of the latest to be 
developed involving the use of metallic sodium, which reacts with 
water to form caustic soda and hydrogen. In using the sodium 
process the of] to be treated is put into an open tank or barrel, the 
sodium being added initiallyin the proportion of about 1 oz. per barrel, 
The evolution of much hydrogen will furnish conclusive proof that 
there is much water in the oil, and the balance of the sodium 
should be added carefully and in small amounts. The amount to 
be added depends upon the oil, but as a rule, 1 lb. to the barrel is 
usually much more than is required. The oil is then stirred up 
three or four times a day for a minute at a time. After several 
days the oil may be removed and tested, but the longer it remains 
over the sodium the better the insulation of the oil becomes 
According to a second method sodium in the form of sticks is placed 
in a cylinder of iron wire suspended in the oil. It is said that this 
method may be used while the transformer is in active service. 


Tue United States Consul Mr. Maxwell Blake, of Dun- 
fermline, states that approximately 1500 tons of acetone, valued at 
about half a million dollars, are anually consumed in Great 
Britain, practically all of which is imported from the United 
States. His details of this trade follow:—There seems to be but 
one company manufacturing this article in Great Britain. By far 
the larger percentage of this import is utilised as the solvent 
ingredient of smokeless powder, gun-cotton, and mine explosives ; 
but it is also employed in the making of chloroform, for the 
preparation of photographic sensitive plates, and as a valuable 
constituent of certain dyes. Up to the present time all efforts on 
the part of the British Government, as well as of various private 
chemical concerns in this country, have utterly failed to provide 
acetone in quantities sufficient to supply the commercial demand 
for it. It is now stated, however, that a simplified method of 
wood distillation lately discovered and put in practice by a certain 
French chemist, has gone far towards successfully cheapening its 
production, it being now successfully manufactured as a by- 
product of charcoal. In consequence of this Great Britain expects 
to look more to France than formerly as a source of supply for 
this product. 


A CONTEMPORARY discusses the future use of 
armoured automobiles in war. For purposes of reconnaissance, 
especially at night, such vehicles would, it contends, be of value, 
and, unless the roads were barricaded, could ran through an 
infantry piquet unscathed. The Army Council have not so far 
made exhaustive trials in this direction, but the experiment of 
transporting a battalion of Guards to Hastings by motor car 
promises to bring the question prominently to the front. 
Austria-Hungary introduced an armoured automobile in 1906, 
during the manceuvres in Silesia. It was a four-cylinder 35 horse- 
power Daimler car, weighing about 24 tons. The driver sat on 
the floor in front, and looked through two loopholes. The rear 
part had a revolving top, half covered over, with two openings for 
the 8mm. Masim, on revolving pedestal, and accommodated 
two men, with the necessary ammunition. It could be entered 
from the rear through an open door. The rvof of the front part 
was removable, and there was a small door en the left side. As 
the car was experimental, the armour consisted of light iron only, 
but nickel steel, 3 mm. thick, sufficient to stop infantry bullets at 
short range, was considered necessary. The tires were solid, and 
the front wheels were fitted with a special contrivance, by which 
the motor could draw the car out of a swamp or other difficult 
ground. The car was in charge of an engineer officer, who 
favoured mounting two Maxims together in place of one, so as to 
be able to firé in two directions. Since then other cars have been 





constructed, some of which carry machine guns, 








MISCELLANEA. 


THE inventor of melinitc, M. Turpin, has offered the 
French Minister of War a new powder which he has just invented. 
M. Turpin claims that his new powder has certain qualities 
which make it much safer than the powder now used by the autho 
rities, and he asserts that if it were used there would be far fewer 
accidents, 


Ir is stated that the wireless telegraph station on the 
Kiffel Tower has been receiving messages from the station at Glace 
Bay, Canada, a distance of 3250 miles. A new installation is being 
fitted at the Eiffel Tower, by means of which it is hoped to esta- 
blish wireless telegraphic communication with Saigon (Cochin 
China), a distance of 6800 miles, 


AEROPLANE experiments of an unofficial character are, 
it is stated, Leing attempted by some of the staff connected with 
the Naval Submarine Depét at Portsmouth. No precise details 
have been allowed to leak out, but it is understood that some of 
the officers are endeavouring to construct a flying machine built 
upon the box kite principle with a motor attached as propelling 
power, the framework being of metal. 


Ir is reported from India that a syndicate is about to 
be formed in the Central Provinces for the manufacture of asbestos 
goods. It seems that a big mine exists near Kamptee, which 
requires development, and that the promoters of the syndicate 
are negotiating with certain Bengali scientists in Calcutta with a 
view to experiments being undertaken with the raw material, 
which is believed to be of the very best quality. 


WE hear that a portion of the Forest of Uxegney near 
the German frontier has been allocated to the French War Depart- 
ment for the installation of a radiotelegraphic station on an 
extensive scale. This work bas now been in progress for more 
than three months, under the Engineer Corps, and two iron open- 
work towers, one 30 m. in height, and the other 45 m. high, which 
together will weigh over 100 tons, are under construction. The 
network of cables attached to them will form a species of vast 
spider’s web, more than 140m. across. 


Ir is reported that the Army Council are arranging for 
a party of Royal Engineers to carry out experiments at Christ- 
church with an air-bag equipment and steel punt, the latter to act 
as a boat for carrying the ends of ropes across rivers, and for 
picking up men who fall into the water. The air-bag equipment 
is for making rafts and for bridging rivers, and is carried in the 
punt, which acts as the body of a wagon. Trials have been carried 
out in Egypt and Ireland by the Royal Engineers, and the object 
of the coming experiments is to test the value of the new equip- 
ment in a strong stream. 


Ir is proposed to erect a monument in honour of Marey, 
who may be called the father of the moving picture. The cest of 
the monument is to be defrayed by international subscription. The 
International Association of the Marey Institute has already 
received the promise of many contributions from various countries. 
In France a committee, of which the Minister of Public Instruc- 
tion is the honorary president, and M. Chareveau of the French 
Institute, is the active president, has been formed for the purpose 
of soliciting and receiving contributions from the friends, admirers, 
and former pupils of the deceased scientist. 


In the House of Commons, on March 10th, Mr. 
George Renwick asked the First Lord of the Admiralty 
whether the Admiralty stipulated that all forgings used in the 
construction of warships by private firms should be of British 
manufacture, and whether forgings of foreign manufacture were 
allowed to be used in the construction of warships in the Govern- 
ment dockyards. The First Lord of the Admiralty replied that 
the answer to the first part of the question was in the affirma- 
tive, and to the secgnd in the negative. Replying to a subse- 
quent question, the First Lord stated that British forgings 
were used not necessarily because they were cheaper, but because 
in time of war the Government would have to rely upon British 
supplies. 


A SEWAGE experiment station has been authorised by 
the trustees of the Chicago Sanitary Trustees in order to ascertain 
definitely the ccst and results of different methods of treating the 
sewage of the communities in the Calumet region. Considerable 
work on a small scale has been done during the last year, but more 
extensive investigations are necessary, and for this purpose a 
station will be constructed near the Ninety-first-street pumping 
station. Although a portion of the district at the end of the lake, 
which threatens to contaminate the water supply of Chicago and 
other places, lies in Indiana, there is ample reason for believing 
that State lines will cause little trouble in carrying out any com- 
prehensive plans for sewage dispos2l, provided those plans are 
clearly the best for the purpose. This experiment station should 
furnish a great deal of valuable information which is lacking at 
the present time. 


In commenting upon a letter from Prof. C. E. Guillaume 
regarding the recent action taken by the American Society of 
Civil Engineers in favour of metric reform, and the steady growth 
of the metric system throughout the world, the Electrical World 
(New York) says :—‘‘ Great Britain and the United States are the 
two last strongholds of old-time measures, but the situation is 
somewhat different between them in regard to the metric move- 
ment. Great Britain is the more conservative, and the less inclined 
to change of any kind ; but she is surrounded at close range by a 
number of European countries, all devoted to the metric system, 
so that the constant contrast between their orderly simplicity of 
quantitative values and her own rambling habits of complexity is 
irksome and distressing. Moreover, the constantly increasing 
keenness of commercial competition with foreign countries using 
the metric system in their daily life makes the old-time measures 
of Great Britain a handicap in business. Here in the United 
States, the competitive commercial difficulty has not yet seriously 
arisen, while the country is so large and so far from Europe that 
the constant chafe of friction with metric measures is hardly felt. 
Consequently the incentive to metric reform is less felt in the 
United States than in Great Britain. Moreover, each wishes to 
see the other take ths medicine cf metric reform first.” 


Ar a recent meeting of the Institution of Electrical 
Engineers, Mr. E. A. Watson read a paper on “‘ The Dielectric 
Strength of Compressed Air.” The author said that he had 
carried out experiments to ascertain the manner in which the 
dielectric strength of air changed when compressed, with a view 
to its employment for the insulation of certain classes of high- 
tension apparatus. The measurements undertaken were designed 
to carry the air pressures up to 200 |b. per square inch and to such 
a voltage that the readings obtained should accurately represent 
the dielectric strength of the air itself, and should not be compli- 
cated by effects having their origin at the surface of the electrodes. 
Two sets of measurements were made, with alternating-current 
pressures derived from a step-up transformer, and with direct 
current from an influence machine. The maximum voltage in the 
alternate current measurements was about 32,500, and the direct 
current measurements ranged upwards from 20,000 volts to as 
high a voltage as could be obtained. In attempting to deduce 
standard figures fr m the results only the direct-current measure- 
ments had been employed, as they represented the greater degree 
of accuracy. It could be stated that the dielectric strength of air 
at 17 deg. Cent. followed very nearly a linear law, between the 
pressure of three and 15 atmospheres absolut». Compressed air 
as an insulator had considerable possibilities for certain cases, as 
it was free from viscosity and residue] charge effects, and was not 
permanently injured if broken down, 








] 





Marcu 19, 1909 








pe 
z 
a 
Zz 
Lame! 
a) 
Zi 
ie) 
a 
= 
H 














(662 2Bnd aas word tas ip tog ) 
SUMANIONG ‘AC VLOANTHOS ‘ANVaWOO HATLLONODOT NVOIMANVY FHL 


HONVUA AHO AVM TIVY NUULSVA WAILLOWOOOT G@NOQOTWOOD GALVIOAOILYY Lad TLV WW 











Se Rete 
Mrepio Regaas Ayia 80 teg 








SrrrLeMent TO THE ENGINEER] 


MALLET ARTICULATED COMPOUND LOCO Mone 


THE AMERICAN LOCOMOoTIyg , 
(Q)\ 



























_ SCH 
(3 
4 
[3 
le Ne eee ee eee : 
z ee ae ee : 
| 22 in Top 2m Pitch, | D 
| <t! 4 6....-41 
4 i 





ia tue. Se valve 


S--------- 


Se 5 + pS | saRNOTEENNESS © comme ATT TO Ne-O— Seen: <aeeaiaane | ache S~- ——e 








left Side 













am Beet 4h ora : / Cock Lever hoe eee ; Firebox 895 +645 | 


faside Sheets 


! sidelryecte 






' . 2S 
[78 to Gy/- 

| Frame fit 
N 


~ 





—— nee 


7’ 


13° 









~y 

° 

= - 

Pe 5 8arre/ 

° --. 3¢ "End of Frame 
fe). 92" 






. 2 
~~~ =17 §---- Dye ---- = -- BG ----- =~ ge 





+ to! 


: | 138% Mom wheel to face of Oyl- Ree —eomannyeeeas rs ee oes - 2! 03 yor 
j--------- 968 16 sable -~---~------ 54----------~-------~-~ ae ------ - 54 ~<-- --~-48-----v—-------- -66" : et _.. 
Be : Se a7 6" Or. Wheel Base --- a 





4 IO" Total 











r 


T™\23"m Holes Lard Out from 
Main Boiler Bearing 











Sap Sues 
k-- 45 -= 


° , 2 
p22 4-- 6Y6 38 5 Ya, 5% 4.5% 4 











Spring OD5% 14 Coils 6 
tt "IoD Fp 





ain iy i) 
ei | 





























ee SE wae 
CO'sunk 
Screws 


jy Cost tron Ring 









POS vaecisousae 


ta. D ..- =aprnn--a ie 














710" 


o— f -—— 4 


<2 “abd Ipde 2» 





Receiver Pipe. 


Centering Device ’ 


“The ENGINEER’ 


long FOR THE EASTERN RAILWAY OF FRANCE 


ENGINEERS 


IVE Compl - gOHENECTADY, 



























pee ee a + = Weight on Drivers_. 182,000 /bs. 
s Total Weicht of Engine. 206,000 /bs 
Fae Te - © ora - 
‘ j — f + : r + rr a 
Ss al bt ( 
56". > H Three Way Cock- =X 
3 | RSoniy yg Ne 
4 cite 
NN 
N 
ee —-——— ene I 
é 
mesic gn en & 
se) 
> 
% 
& 
9 
= ~~ 
SENATE BRT TEETER t ° 
‘liner & into shell Lig deep be 
— % 





~— — 
’ 


48 





Air Reservoir 16 «86° 























2x{26" [Jae | 
Air Orum = 
fg). 


R&L 





10° 





“73 Plates| 
4 +36" ( 





nN 





Pe 





4/" 


agri Cyh Barrel- 













vm me 
ke 0 a " 
0 -/73 ~ : 64 » 
72 Face ¢ ing to face of Cyl | 4." y 13 ; 
- -1382 Main Wh aes 3 ; : 
Sek Se lb 34 5 8-2 Main —— to face of yh 4a" 1S sh 40°. J. 245 1 Pay 


aa _..-34 10 Total Whee! Base i zs 
4/10" Total Length eee 












22 


@ e 
\ 
23m Studs \ 
22m Tap 
or 
n 


La 
2 13 Pipe Tap 





Cast Iron 


Smellest Arca with 5 Nozzle 3 708 2 
~  « » 471 


t, . 
- « & 4 tbo 


| 
\ Total Hite cr Cone 













22%m Tepe 


23"|m Studs x 


14 
Say: 





Fa 








-+- 
a 








Section XX 











Exhaust Pipe Variable Nozzle 


Swain So. 














Marcu 19, 1909 





THE ENGINEER 


295 








—— 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


Brockuaus, Seilergasse 4, Vienna. 
CHINA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. . 
GYPT. FP. Diemer, Finck & BEYLAENDER, Shepheard's-buildings, Cairo. 
EY NCE Boyveau & Curvinter, Rue de la Banque, Paris. 
si * CHAPELOT & Om., Rue Dauphine, 30, Paris. 
GERMAN Y.—ASHER ann Co., 5, Unter den Linden, Berlin. 
a pr. A. Brocknaus, Leipzic; A. Tweitmeyer, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY LokSCHER AND Co., 307, Corso, Rome; FRATELLI TREVES, Corso 
Umberto, 1,174, Rome ; FraveL.t Bocca, Turin; Utrico Hopi, 
Milan. 
KeLLy AND Watsu, Luwrrep, Yokohama. 
7. P. MaRUYA AND Co., Tokyo and Yokohama. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 83 and 85, 

Duane-street, New York; Sunscrirrion News Co., Chicago. 
s AFRICA.—Wm. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
: CexrraL News A@ency, Limirep, Johannesburg, Capetown, 

Durban, &c., and at all their Bookstalls, 

J.C, Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 
Fast London, Grahamstown, 
Gorpon ANd Goren, Melbourne, Sydney, and Queen-street, 





AUSTRIA.—F. A. 


APAN. 


AUSTRALIA 
Brisbane, &e 
MELVILLE AND MULLEN, Melbourne. 
TVRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpvon anv Goren, Cuba-street Extension, Wellington, 
and Bedford-road, Christehurch, 
Upron anp Co,., Auckland; Craig, J. W., Napier. 

Dawson, W., AND Sons, Limirep, Manning-chambers, Toronto. 
MontTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 

WIJAYARTNA AND Co., Colombo, 


CANADA. 


CEYLON 
JAMAICA.—SOLLES AND COCKING, Kingston. 
STRAITS SETTLEMENTS.—KELLY AND Watsn, Liirep, Singapore. 





Subscriptions received at all Post-offices on the Continent. 





SUBSCRIPTIONS. 


Tue Exoinker can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance), 

Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Crora Reaping Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be nade. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tuk ENGINEER, and accom- 
panied by letter of advice to the Publisher. 

Tun Paper Coptss. Tuick Paper Copiss. 
Half-vearly £0 188. Od.| Half-yearly .. .. £1 Os ; 
Yearly fi ime O8.i Tey... .. . a 6 

(The difference to cover extra postage.) 

Canadian Subscriptions :— 

Thin paper Edition 


ne ” ” 


£1 lls. 6d. per annum 
£1 ls, Of. ,, 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. When an advertisement measures an 
inch or more, the charge is 10s. per inch. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisen.ents will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case, All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
Letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, “ENGINEER NEWSPAPER, LONDON,” 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 





With this week’s number is issued as a Supplement a Two-page 
Drawing of a Mallet Articulated Compound Locomotive for the 
Kastern Railway of France. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 





FAMOUS RAILWAY WORKS. 

Coloured Engravings, on at paper, of the Britannia Bridge 
and Kilsby Tunnel Works on the London and North-Western 
Railway, suitable for framing, can be had in sets of four at 
lx. 3d, per set, post free. 








CONTENTS. 


Tue Enotneer, 19th March, 
INDIA AS AN IRON PRopucer. (Illustrated.)..  . 
MILLING MACHINE Tests. (Illustrated.). . 

Wip Power. No. I, (Illustrated.) 

Etectric LIGHTING IN LONDON .. 

Tue AS DUPEOT OP TAMER oy ns dno oe) 0s. 0 00 
ELECTRICAL POWER FOR MARINE PROPULSION. (Illustrated.) .. 
Hicu-sPkED Too STEELS as ear 88 
A Mopern Tank Works. 
LertErs TO 148 EpITor 


1909, PAGE 


(Illustrated. ) ; 


Ratuway Mavvans .. .. .. 
Norges anyp MemoranpDA 
MISCELLANEA 


LEADING ARTICLES—The Navy Estimates “e 
Aeroplanes—Engineers in the Royal Navy.. 
Tue British RAwway Posirion se. 6 
THE WaR-OFFICR TRACTOR TRIALS |... 
A Larcr Screw TrawLer. (Illustrated.) 
SHIPBUILDING NoTES OT ee a TOR ee ee ee ee ee 
ELECTRICALLY-DRIVEN MONORAIL ORANE. (Iilustrated.) .. .. .. .. 
MALLET ARTICULATED ComPpouND LOCOMOTIVES FOR FRANCE. (Tilus.) .. 
Tur INSTITUTION OF NAVAL ARCHITECTS. . +3. (sen ea We. «oe Vew 
Water HAMMER EXPERIMENTS . oe 
Tur Navy ESTIMATES .. .. .. .. 
StkEL SNow PLoven. (Illustrated. ) 
New SUBMARINE FOG-SIQNAL .. .. .. .. .. 0. 0. cc le ee 
Letters FROM THE PRrovinces—The Iron, Coal, and General Trades of 
sirmingham, Wolverhampton, and other Districts—Notes from 
; Lancashire ele ere Someta haat wig Wie) sig del gia | Tale 
Shetiield District—North of England—Notes from Scotland 
Vales and adjoining Counties A a, ems ee 
CataLocurs |, ie a 0 See eee eee 
— FROM GERMANY, FRANCE, BELGIUM, &, .. 2. ce ee ee 
Fa Parant SpRcIFicATIONS. (Illustrated.) .. .. .. .. + 
Tr ED AMERICAN Sprcirications, (Illustrated.) .. .. .. .. .. 
O-PAGE SUPPLEMENT—MALLET ARTICULATED CoMPOUND LocoMoTIVs 
FOR FRANCE, 


SSEES  SRESBBURENSPDRBERTRRNNEEE 


2 eas 





TO CORRESPONDENTS. 





Be snorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


ge All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but asa proof af good faith. No notice 
whatever can be taken of anonymous communications, 


ga We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


©. W. (Oldham).—Write to the Aspinal Patent Governor Company, 7, 
Strand-street, Liverpool, for its descriptive pamphlet. 

M. B. (Bristol).—You will be able to obtain oxygen-acetylene welding 
apparatus from the Manchester Acetylene Gas Company, Limited, of 
Acre Works, Clayton, Manchester, and also from Thorn and Hoddle, 
Limited, 151, Victoria-street, S.W. 

A. C, (Birmingham).—You will probably be able to get all the information 
you require frm Kinealy’s book ‘‘ Warming and Ventilating.” It is 
ag by Spon, Limited, of 57, Haymarket, London, 8.W., price 
s. 6d. The same author hss also published a book on ‘*Formulx and 
Tables for Heating,” price 3s. 6d., which you may also find useful. 

A. 8. (Hammersmith).— You might put your idea before some of the follow- 
ing firms :—James Archdale and Co., Limited, Ledsam-street, Birming- 
ham: ; John Edelsten and Son, Warrington ; Joshua Heap and Co., Limiced, 
Ashton-under-Lyne; Thos. Kirby, Hunslet, Leeds; Chas, Wicksteed 
and Co., Kettering. Protect your ideas if you possibly can. 

R. J. M. (Bedford).—See our special supplement on ‘Gear Cutting 
Machines,” November 23rd, 1906. See also THE ENGINEER, June Ist and 
8th, 1906, Chaps. XIX. and XX. of Dr. Nicolson and Dempster Smith’s 
articles on ‘‘ Machine Tool Design.” Any book on machine tool design 
will give you the elementary facts about involute teeth. See Unwin’s, 
for example. Also Dunkerley’s ‘‘ Mechanism.” 

B. 8. (Wantage).—There is lots of engineering to be done in Canada, 
but you will find the competition with Americans and Canadians 
exceedingly keen, and we should strongly advise you, if you can possibly 
do 80, to get introductions to influential people before you start. We 
do not know of any good technical journal, but you could doubtless see 
what there are at the Patent-office Library, Chancery-lane. Montreal 
and Ottawa should be good places for a railway engineer to look for 
work, but possibly Toronto will be found as good. The difficulty will be 
to geta start, and a little iafluence would be enormous help to you. 








MEETINGS NEXT WEEK. 





Roya. Institution oF Great Britain.—Friday, March 26th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Recent Results of Astro- 
nomical Research,” by Arthur Stanley Eddington, B.A., M.Sc., F.R.A.S. 

Tue InstiTuTION oF ELgcTRICAL ENGINEERS.—Thursday, March 25th, 
at 8p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster,S.W. Ordinary general meeting. Paper, ‘‘The Electrical System 
of the London County Council Tramways,” by J. H. Rider. 

Tue InstirvTion oF Civi, ENGiIngERS.—Tuesday, March 23rd, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Paper, 
‘Construction and Wear of Roads,” by Arnulph Mallock, F.R.S. Wednes- 
day, March 24th. Students’ visit to Messrs. Gillett and Johnston’s Steam 
Clock Factory, Croydon. 

Roya Socirty or Arts.—Monday, March 22nd, at 8p.m., at John-street, 
Adelphi, London, W.C. Cantor sture: ‘Steam Turbines,” by George 
Gerald Stoney, M. Inst. C.E. Wednesday, March 24th, atép.m. Ordinary 
meeting. ‘ Afforestation and Timber Planting in Great Britain and 
Ireland,” by John Nisbet, D. Oec., late Conservator of Forests, Burma. 
Thursday, March 25th, at 4.30 p.m. Indian Section. ‘‘ Native Man in 
Southern India,” by Edgar Thurston, Superintendent, Ethnographic 
Survey, Madras. 

PuysicaL Society or Lonpox.—Friday, March 26th, at 5 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
‘* Note on the Production of Steady Electric Oscillations in Closed Circuits 
and a Method of Testing Radiotelegraphic Receivers,” by Prof. J. A. 
Fleming, D.Sc., F.R.S., and G. B. Dvke, B.Sc. ‘‘The Effect of an Air 
Blast upon the Spark Discharge of a Condenser charged by an Induction 
Coil or Transformer,” by Prof. J. A. Fleming and H. W. Richardson, B.Sc. 
“On the Action between Metals and Acids and the conditions under 
which Mercury causes Evolution of Hydrogen,” by 8. W. J. Smith, M.A., 
D.Se. 
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The Navy Estimates. 


THE Navy Estimates published on Friday last 
might have been considered to be the ordinary dry- 
as-dust type of official document but for the con- 
troversy which has raged during the last few 
weeks as to the number of Dreadnoughts neces- 
sary to maintain the two-Power standard. Into 
this we do not propose to enter fully at the 
present time, but it is to be noted that the 
Power to whose naval expansion most interest is 
directed at present has more than fulfilled expecta- 
tions as to the punctuality with which its pro- 
gramme is being carried out. The number of 
ships required was thus, to the Naval Lords with 
the sources of information at their disposal, more 
or less a matter of simple arithmetic. The pres- 
sure, however, from the party of retrenchment-at- 
any-price was very severe, and strenuous efforts at 
a compromise have evidently been made. The 
result of several Cabinet meetings and many long 
sittings of the Admiralty Board is to be seen in the 
peculiar and unusual phraseology which finds its 
way into the First Lord’s statement and in the 
body of the Estimates as a footnote on Vote VIIL., 
the shipbuilding vote. The unusu:1 form of words 
in the First Lord’s statement is as follows:— 
“His Majesty’s Government may, in the course 
of the financial year 1909-10, find it necessary to 
make provision for the rapid construction of four 
more large armoured ships beginning on the Ist of 
April of the following financial year. They there- 
fore ask Parliament to entrust them with powers to 
to do this effectively ; such powers would enable 
them to arrange in the financial year 1909-10 for 
the ordering, collecting, and supply of guns, gun 








mountings, armour, machinery, and materials for 
shipbuilding. . . .” 

As a form of words designed to impress the 
economists that a real concession has been made to 
them by not ordering the ships until it has been 
definitely, finally, and absolutely proved that they 
cannot be done without, this may be admirable. 
As a practical system for carrying out a reason- 
able and consistent programme of shipbuilding 
based on the accepted two-Power standard it is 
ridiculous, and the words have little meaning 
unless it is that a larger reserve of guns and gun 
mountings is to be kept. This is a matter in the 
Admiralty’s own hand; but what about the materials 
for machinery and hull? How are these to be 
ordered, collected, and supplied? Are the great 
shipbuilding and engineering firms to be asked to 
keep.stocks of raw materials sufficient for a battle- 
ship or two, and if so what becomes of their stock 
when someone else gets the order for the hull or 
machinery? The impracticability of such a 
scheme is brought out by the subsequent paragraph 
of the First Lord’s statement, in which he says :— 
“The actual date of laying down can be postponed 
without delaying the final completion, providing 
work is proceeding in the manufacture of guns, gun 
mountings, machinery, and armour, and that the 


materials for the hull are all collected at 
the yard ready for immediate building. It 
is on an estimate of time in which allow- 


ance is made for these facts that the period 
of construction of a battleship is reckoned 
at two-years.”” In other words, if the four addi- 
tional ships are to be laid down on Ist April, 1910, 
and to be ready by March, 1912, they must be ordered 
before the end of the present year, and the words 
ordering, collecting, and supplying materials, &c., is 
only a roundabout way of saying that the real pro- 
gramme should be two ships to be laid down in 
July, two in November, and four ordered in 
November; and the more straightforward course 
would have been frankly to admit the necessity of 
the extra ships, and to include them in the present 
estimate, even though little of their cost would fall 
on this financial year. The total of the shipbuilding 
vote, on which most attention will be turned, is now 
practically the same as it was 1901-2 and 1902-3, 
that is just under 9 millions ; the average of the last 
eight years is just over 9 millions, and the amount 
spent has varied between 74 millions in 1908-9 to 
11 millions in 1904-5. How much better a steady 
consistent shipbuilding policy would have been 
with the expenditure spread evenly over the years. 
It would certainly prove more economical. 

Another aspect of the sentence we are discussing 
must be touched upon. In the course of the 
debate it was admitted by the Government that a 
year ago they had made a serious mistake as to the 
German programme. Their policy was presumably 
based on information supplied to them by the 
Intelligence Department. If that department could 
make a mistake last year, it may make mistakes 
next ; and, in any case, the fact that its information 
was incomplete gives cause for uneasiness as to its 
ability to say with certainty whether the additional 
four ships should be laid down or not. It is a 
matter on which doubt is intolerable; if there is 
any uncertainty the wiser course must be pursued 
and the additional ships ordered at once. At the 
same time, the efficiency of the Intelligence Depart- 
ment must be looked to; it must be brought to 
such a state that errors of such magnitude as that 
before us are impossible. Means can be found and 
the money—which at present is well-known to be 
insufficient—should be found to keep a branch of 
the Admiralty which is of incalculable importance 
at the very highest pitch of perfection. 

No provision is made for additional ships of the 
Invincible class, unless it is intended that the 
additional four, which will surely be needed later, 
are to be of this type. We have now three of this 
class in commission and one under construction, 
but it may safely be assumed that the type will not 
be largely repeated. With all their good points of 
high-speed, combined with fairly good gun power, 
they are much too costly both to build and to run in 
comparison with their offensive qualities. Of 
the six protected cruisers provided, four are 
of the same class as the five recently ordered, 
which have been named after some of our principal 
cities, and will no doubt be called the City class. 
Particulars of these now appear officially for the 
first time. They are described as second-class 
cruisers, and their displacement is given as 4800 
tons and their speed as 25 knots, with an estimated 
horse-power of 22,000. Their power is the same 
as the County class, with only half the latter's dis- 
placement, and as the difference in speed is only 








two knots, we have a suggestive commentary on the 
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price of speed. It appears probable, however, that 
with 22,000 horse-power the designed speed of 
25 knots should be easily exceeded, and the obvious 
véle of these vessels is scouting, for which they are 
better fitted than the Boadicea class on account of 
their greater size, and, therefore, presumably better 
sea-keeping qualities. They will also be of sufficient 
dignity for ceremonial purposes of the kind gener: l’y 
referred to as showing the flag. The intentionto send 
cruiser squadrons from time to time to the outlying 
stations is referred to in the First Lord’s statement. 
The remaining two cruisers are to be of the Boadicea 
type. The number of destroyers—twenty—appears 
to be satisfactory, as many of our very early 
vessels must now be nearly on their last legs. 
With the completion of this batch we shall pos- 
sess fifty ocean-going destroyers, having asea speed 
of 27 knots and over. For these twenty boats 
about £5000 apiece is taken, and they are not to 
be laid down till November. It also seems fairly 
certain that they will be practically copies of the 
sixteen just ordered, and will burn coal only. A 
round sum of half a million is taken for submarine 
boats, but the number is not specified, presumably 
because it is not yet decided pending the trials of 
the boats of the “ D” class, whether the new vessels 
will be of this type or replicas of the “C”’ class, of 
which we have now a fair number apparently giving 
satisfaction. on service. There are several small 
items for harbour service and auxiliary craft, one of 
which is to be an oil fuel carrier for attendance on 
torpedo-boat destroyers burning oil fuel. This 
completes the tale of new construction, and there is 
certainly nothing sensational about it, a characteris- 
tic much to be admired if accompanied by con- 
sistency ; but unfortunately there is the possibility 
that in the near future large arrears will have to be 
made up, and this may lead to panie, or, at any 
rate, extravagant construction. 


We turn now from the dry details of the First 
Lord’s printed statement to the debate in the House 
on Tuesday evening. We may say with safety 
that not in the memory of any politician living has 
the discussion on the Estimates been such a cause of 
consternation and anxiety in all parties as they 
were on this occasion. Hitherto the superiority of 
the British Navy has been unchallengeable. We 
were able with ease to maintain more than equality 
with the two greatest Powers that could combine 
against us, and we could, without straining our 
resources, build two first-class ships to the one of 
any other nation. But a new condition of affairs 
has arisen. Germany has put forth the greatest 
effort of which she was capable, and, with a 
rapidity almost incredible, has suddenly raised 
her speed of warship building at least to 
an equality with our own. We find ourselves, 
then, face to face with a problem of the 
gravest kind. Unless we increase our capa- 
city by some 50 per cent. or so, we shall in 
the course of a few years be straining every effort 
to keep pace, not with two or three, but with a 
single Power, and the two-Power standard will be 
no more than a memory of our departed greatness. 
For a time, just as long as the large ships we now 
have are worth keeping in commission, we may 
maintain our superiority, but as these ships go one 
by one to be broken up we shall descend more and 
more to an equality with Germany. If by the end 
of 1912 we build only a dozen ships to the dozen 
ships of Germany, then in the course of a few 
years, when all ships prior to the present date, both 
those of Germany and England, are superannuated, 
our superiority will have vanished, and we shall be 
reduced to equality with a single Power. Nothing 
that has gone before can avail us at all. What 
ships we have now must not be counted. To main- 
tain a continual superiority we must in every year 
exceed the production of the two Powers elected as 
the standard of comparison; otherwise, step by 
step, we must sink from our proud position, and 
find ourselves at last able only to maintain, 
and that by continual effort, a one- Power 
standard. This is the condition of affairs if 
Germany builds only at the same rate as 
ourselves. Worse lies behind. It seems obvious 
that she means to lay down and launch more ships 
per year than we are prepared to do, and at no 
problematical distant date, but actually in April, 
1912, she will possess the same number of Dread- 
noughts as ourselves. That we have the means of 
greatly increasing our output of first-class ships 
cannot for a moment be doubted. Mr. McKenna 
admitted on Wednesday that there are in existence 
seventeen suitable slips, and that several more 
could be got ready in a few months. On the ques- 
tion of mountings, guns, armour, &c., which are of 
equal importance with the hull, it is also certain 
that the limits of our resources have not yet been 


touched. Brassey’s Annual shows that Woolwich, 
Armstrong’s, Vickers’, and the Coventry ordnance 
works between them could turn out annually the 
complete gun equipment for seven Dreadnoughts, 
and there can be no doubt that the armour plate 
makers could maintain a similar rate. We have, 
then, the power of building as many ships as could 
be desired, and if we fall behind the two-Power 
standard it will not be because we could not 
maintain it, but because we would not. If 
we take the latter course, in but few years the 
sea superiority which has maintained our islands 
and enlarged our Empire, which has secured the 
peace of Europe, checked oppression, and subdued 
revolt in every quarter of the globe; a power 
which was built up by the best blood that our 
nation could give, has been developed and improved 
by the highest intellects and controlled by the 
most brilliant spirits of our land, will be surren- 
dered at the demand of a party which centres its 
thoughtsupon domestic and parochialcomforts when 
the very integrity of the country is at stake. This 
is no time for cold words and colder calculations ; 
no time for hecklings over one ship or two ships; 
no time for economical subtleties. It is the time 
to show that our power is still as high above other 
powers as it ever was, that let any nation, no matter 
which, strain every nerve and sinew of its frame, we 
can still do more, and we will do more, without 
grudging, to raise higher our bulwarks and gird more 
firmly upon us than ever the armour of peace. 


Aeroplanes. 


THE rapidity with which public opinion can 
execute a volte face is always astonishing, but it is 
never more remarkable than when it is performed 
in connection with some scientific fact. On one 
day the public sneers and laughs at some prophesied 
achievement, on the next it is convinced of its 
practicability, and on the third it reviles the 
inventor because his invention is not instantly 
purchaseable in the market place. It would be 
easy to multiply examples of such mental acrobatics, 
but no more striking case could be found than that 
of mechanical flight. Human flight was accom- 
plished for the first time less than five years ago. 
Before then every man who worked on the subject 
was looked upon with pity and suspicion by his 
friends, and it was a hardy or reckless experimenter 
who did not carry on his work more or less in 
secret. Ridicule did much to stop the invention of 
the flying machine, for the best men hesitated 
before they risked their reputation on work which 
was generally despised. In America, partly 
because of the magnificent opportunities for quiet 
work in secluded parts the country offers, and in 
France, because aéronautics have always had 
a charm for the French people, progress was 
made under conditions which were a hundred 
times more favourable than in England. In 
Germany, again, where everything that bears upon 
the art of war commands attention, flight has been 
studied under encouragement rather than ridicule. 
Inventions are as much the outcome of their 
environment as are the colours of a butterfly’s 
wings. Perseverance and courage are as freely to be 
found in the British Islands as in France, Germany. 
or America, and in inventiveness the Briton is still 
as good as men of any other land, and aéronautics 
have lagged in this country for reasons similar to 
those that checked the development of the motor 
car and the progress of electrical engineering. 
Against them all public opinion has been levelled. 
The motor car and electricity were hindered by 
official restrictions and disabilities, the flying 
machine by more powerful enemies still, ridicule 
and shame. Those who worked at it all worked in 
the dark, and they were nearly always men, mere 
amateurs, who had no names and no reputations at 
stake. Only one man, Maxim, whose name as an 
inventor was above attack, could venture to defy 
public opinion. 

Now the British public has quite suddenly 
awakened to the fact that flight is not the impossi- 
bility it imagined, and it turns and reproaches its 
own people for not being the first in the field with 
invention, and with backwardness in following up the 
invention of others. The flying machine has 
become the bogey of the war-scare-monger; he points 
to the achievements effected abroad, and to the 
lack of effort at home, and exhorts the Government 
to devote hundreds of thousands to the development 
of the aéroplane. He has executed the complete 
volte face of which we spoke above. For years 
he had despised flying machines, and now he 
demands that in the space of a few months the 





army should be freely supplied with them. His 
second position, like his first, is due to ignorance. 


He is in the first place ignorant of the trug 

position of mechanical flight at the present moment 

Reports give him a wholly wrong impression, Ie 
reads of flights of two and three miles agrog. 

country, and imagines that machines that accom. 

plish so much can he put immediately jnty 
useful military service. Asa matter of fact, we may 
state with certainty that there is not yet a single 
machine in existence which any general would 
attach to his army, save in the light of an experi. 
ment. For military purposes the balloon is still the 
more reliable construction. The aéroplane can only 
be handled by those who by long experience haya 
learnt the art of flying, and there are probably not 
a dozen men in Europe at the present moment who 
can drive an aéroplane. An enormous amount of 
progress has to be made before a flying army can 
blacken the heavens. Another point to be noticed 
is that no aéroplane has yet achieved anything 
like high flying. The height above ground js 
50 yards or 60 yards at most; generally much legs, 
For reconaisance purposes such altitudes are 
valueless. To be of any value a_height of 
a mile at least must be attained. At a less height 
the aéronaut would be subject to gun fire, and 
every increase in altitude, besides giving him greater 
safety, would also give him a larger field of vision, 
with less rapid changes of perspective due to his 
own motion. Moreover, he has a much. better 
chance of selecting his place of descent, if descent 
is necessary. The ability to attain a great height 
may be regarded as essential for military purposes, 
and there is certainly no aéroplane yet built that 
could ascend at a sufficient angle to reach the 
desired elevation in a reasonable time. All these 
considerations point to the single fact that excite- 
ment or sensationalism about military aéroplanes 
is altogether out of place. Another mistake made 
by the good folk who work themselves into a fever 
of dread over the progress of Germany and France 
is that nothing is being done in this country. A 
great deal is being done here. Many people are 
working steadily at the subject, and there are abso- 
lutely no grounds for supposing that Britain will 
be left behind in the manufacture of aéroplanes 
when the time comes. Even the much maligned 
military machine has distinctly good points, and it 
has proved its ability not only to fly, but to fly 
slower—a very valuable feature—than any other 
machine we have so far heard of. It is experimental, 
of course, just as it should be. At the beginning 
of a new art every individual machine that is built 
should be experimental in the sense that some im- 
provement on its predecessors should be sought. 
Later on, when some progress has been made, it is 
time to think of standardising. In Parliament the 
War-office is being urged to obtain the services of 
the brothers Wright. There is absolutely no 
reason for such a course. Rather encourage English 
inventors to go on steadily and soberly with their 
experiments. There is no desperate hurry, and 
enough knowledge about aéroplanes is now public 
property to make it possible for any one who will 
work persistently, courageously, and intelligently to 
attain success. Feverish anxiety is far more likely 
to do harm than good. 


Engineers in the Royal Navy. 


THE gradual transformation of a wooden battery 
of small cast iron guns propelled by the wind, into 
an excessively complicated steel machine propelled 
by steam, entailed the division of the crew into two 
classes. One of these was to consist of men who 
could navigate the ship and artillerists. The other 
of mechanical engineers. Now the first-named 
section of the crew were in possession. They held 
all positions of authority, and, following the dictates 
of human nature, they objected to being deprived of 
their supremacy ; hence the engineers were assigned 
a subordinate place. Time went on, however, 
and engineers, by sheer force of circumstances, were 
forced into prominence. If a ship is simply a 
machine from one end to the other, with absolutely 
nothing in common with the vessels that won 
Trafalgar, the proper persons to control and 
manage her are the engineers. The crew may be 
divided into engineers, firemen, and artillerists. A 
small number of officers navigate the ship, control 
her movements, and maintain discipline. The 
engineers attempted to convince the Admiralty that 
they were as much entitled to a position of 
authority as were the artillerists or combative 
section of the crew. There was much friction. 
Various sops were thrown to the engineers, but the 
friction continued, and at last Parliament and the 
Admiralty came to see that there really was some- 





thing to be said for the engineers’ view. They lett 
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the existing engineers alone and they started a new 
gystem of training. Every youth entering the upper 
pranches of the service was to undergo the same 
college courses. The theory was that every man 
should be capable of doing every other man’s work. 
The scheme has had a very complete trial in the 
United States navy, and, as was recently shown in 
our pages, it has failed. The plan may have given 
excellent deck officers but not engineers. The 
system was well devised in all respects but one. It 
overlooked individual capacity ; and forgot that, even 
in navies, there is human nature. As all the 
pleasantries of naval life fell to the deck, and all 
the unpleasantries to the engine-room, the deck was 
selected so long as young men were left the power 
of selection. With modifications the same system 
of training has been under trial for some time in 
the British Navy. What the result will be remains 
to be seen. 

But all this refers to the future, and the engi- 
neers actively discharging their duties in his 
Majesty’s ships held that they must not be left out 
inthe cold. They protested strongly, and Parlia- 
ment and the Admiralty attempted the work of 
pacification by giving them titles which are out of 
place and which they did not want. Thus it is very 
difficult to establish congruity between the concept of 
an admiral and that of an engineer-in-chief; and 
the difficulty is accentuated when we remember 
that an engineer is not more likely to take com- 
mand of a fleet than an admiral is to take charge of 
the engine-rooms of the ships. The gift of these 
titles has not promoted peace. Grumbling has 
gone on for some time, and now a statement of the 
disabilities under which the engineer officers of his 
Majesty’s Navy labour has been issued. It is an 
exceedingly temperate document, and therefore all 
the more convincing. The authors begin by 
calling attention to Lord Selborne’s memorandum 
of 1902, and Lord Cawdor’s statement of 1905. 
Both documents recognise the importance of the 
engineering branch of the Navy. Asa result cer- 
tain changes have been introduced These may be 
summed up in the granting, as we have said, of some 
military titles; a slight acceleration of promotions ; 
a small improvement in pay; facilities for earlier 
retirement, and the granting of four good service 
pensions. The defects in all this are fairly obvious. 
The titles are purely courtesy titles; they carry 
with them no powers. As to the increased rate of 
pay, &e., it still compares very unfavourably with 
that of the deck officers. We do not propose, how- 
ever, to go into the considerations of this question. 
In all probability a very necessary improvement will 
be made when the men now being trained come to 
take the places of the existing staffs. What the 
engineers are now fighting for is equality of rank 
with the militant branch of the Navy. The 
engineering branch of the Navy has a personnel of 
about 36,000, or, say, one-third of the total sea service 
establishment of all departments ; but the engineers 
have no adequate authority over their men, and yet 
it is very generally admitted that in war time they 
must have full powers, or the work below deck 
could not be carried on. In few words, what the 
present officers regard as necessary is, that they 
should be officially recognised as combatant officers ; 
that they should be vested with disciplinary powers 
over the men of their own department (subject 
always to the authority of the captain of the ship), 
and that they should have conferred upon them 
rank, titles, and uniform identical with those to be 
granted to the future officers who will be trained by 
them. Now be it observed that to a large extent 
the Admiralty has admitted that naval engineers 
should possess these powers, and they will no doubt 
be given to the engineers of the future. These 
young men will, therefore, be placed in a very 
peculiar position. Unless reforms are carried out, 
and that very speedily, the British Navy will 
present one of the most curious and unworkable 
anomalies in history, for the young engineer coming 
in under the new scheme will possess status and 
disciplinary powers over the engine-room personnel 
Superior to those possessed by the head of the 
department in which he is serving. 

What are the objections that can be urged 
against the introduction of the reforms asked? We 
may say briefly that we have never heard any that 
were not based simply on conservatism. The 
éngineer never had military position; why give it 
to him now? There is no attempt at the assump- 
tion of an unwarrantable position. When an 
officer or man of the engine department is tried by 
court martial for a technical offence, is it not 
reasonable that at least one engineer officer of 
superior rank should be a member of the court? 
Why should not reports on technical subjects bear 
the signature of the engineer officer concerned ? 


It would be very easy to extend this list of 
questions. 

The great difficulty against which advocates of 
reform like ourselves have to contend is that the 
opponents of change will not state their case. 
They even go so far as to admit now and then that 
they have no case; yet they oppose the change. 
We have persistently held from the first that under 
modern conditions of naval warfare, the engineer 
department of the Navy is not a whit behind any 
other department in importance. Our success or 
our failure in battle will depend as much on the 
engine-room as it does on the quarter-deck. The 
Navy has always adhered to tradition. It has 
always been slow to make changes; but the time 
cannot now be far distant, we think, when it will 
come to be understood that the strength of our 
Navy absolutely depends as much on the engineer 
staff as it does on the guns and the men behind 
the guns, in our warships. Failing recognition of 
their true position, engineers in the Navy should 
devote their energies to the collection and statement 
of all the arguments which they can collect against 
reform. We are convinced that nothing would 
strengthen their case in the eyes of the public more 
strongly ; because a common argument now heard 
is that the case for reform appears to be so strong 
that it would certainly be granted were it not that 
there is some good reason for not granting it which 
is kept in the back ground. Why it should be con- 
cealed is not stated. The fact that there is no 
such reason cannot be too strongly enforced. 








THE BRITISH RAILWAY POSITION. 





Since we referred to the question of railway agree- 
ments and amalgamations in our issue of the 5th inst. 
much has happened. A couple of days before then a 
deputation, chiefly representatives of the North-Eastern 
ports, waited upon Mr. Churchill in reference to the 
Great Northern, Great Central, Great Eastern Railways 
(Working Union) Bill, and urged that if the Bill became 
law it would have far-reaching and prejudicial effects 
upon their districts. The President of the Board of 
Trade, in his reply, said that the Bill should not be 
considered by itself, but in relation to the general 
situation in the railway world. It raised large and 
serious issues, but they could not be blind to the fact 
that the railways of the country were passing through a 
period of change, in which some of the old safeguards 
were being left behind and new problems and possibilities 
were arising. The competition which had existed with 
regard to facilities had been maintained; but in some 
cases it had been wasteful, and they could not refuse 
to recognise that the large railway amalgamations and 
agreements presented to the public during the last twelve 
months indicated in a very marked degree the close of one 
epoch and the beginning of another. After mentioning 
that the best way of dealing with the objections to the 
Bill was by the elaborate procedure which takes place 
when a private Bill was under discussion, Mr. Churchill 
observed that they must bear in mind the very real danger 
of driving all those kinds of railway agreements under- 
ground. Instead of taking the clear opportunity of 
making a bargain and examining it by a regular 
process, they ran the risk of a network of pooling 
arrangements and private understandings which carried 
with them many of the evils of amalgamation without 
securing the advantages which ought to follow from an 
economical and more harmonious co-ordination of the 
railway services. He did not think they ought to set 
their faces against the principle of amalgamation. There 
were, however, the interests of the traders, the travelling 
public, and the railway servants, and these would have 
to be safeguarded, and on this point the Board of Trade 
were directing attention. It was upon the degree to 
which the promoters satisfied them that these interests 
were safeguarded that he would decide what advice to 
give the House of Commons when the measure came up 
for consideration. On the 9th instant Mr. Churchill 
received privately a deputation from the Parliamentary 
Committee of the Mansion House Association on Railway 
and Canal Traffic, who stated their objections to the Bill. 
It is understood that the President stated that when the 
matter came up for decision the party Whips would be 
taken off and members would be free to vote as they 
chose. Lord Heneage, who is deeply interested in 
Grimsby, has tendered his resignation of the presidency 
of the National Sea Fisheries Protection Association on 
account of that body having decided to petition against 
the Bill, and here it may be remarked that there are 
sixty-seven petitions against the measure. 

It is now officially announced that the second reading 
will be taken on Thursday evening next at 8.15, and the 
result will be awaited with much interest. The whole 
question of railway combinations, agreements, pooling, 
&ec., may become the subject once more of parliamentary 
inquiry. Anyway the events of the sixteen or eighteen 
months that have elapsed since the original dual agreement 
between the Great Northern and Great Central was sug- 
gested have provided us with ample room for thought 
and meditation. The two leading companies which 
made any advance in their receipts during the past 
half-year are the two which might reasonably agree 
to reduce their competition—the Great Western and 


increased total of working expenses of £98,507, but failed 
to increase its dividend. The London and South-Western 
had an increase cf £24,883 in gross receipts, an increase 
of £10,717 in working expenses, and 24,400 in train 
mileage, and retained the same dividend. The results on 
the London and North-Western and the Midland led us 
to expect a big drop in their dividends, The former 
company had an increase of £19,122 in passenger 
receipts, but a falling off of £333,221 in goods and mineral 
traffic, and a decrease of £306,788 in gross receipts, which 
is equivalent to 1} per cent. on the ordinary stock for six 
months. Though it carried more passengers, yet its 
passenger mileage was 213,696 less, but its goods and 
mineral mileage was 1,225,948 less, and the earnings were 
9s. 5d. per train mile—the best on record for the North- 
Western Company. It saved altogether £221,577, and so 
paid 6% per cent., against 7}.a year ago. The Midland 
Company did still better. Its gross receipts were 
£249,941 down, and 826,245 miles were saved, and 
by this and other economies there was a reduction in 
working expenses of £233,318, so that the dividend only 
fell } per cent. The Scotch companies, in particular, the 
Caledonian, North British and Glasgow and South- 
Western, have done remarkably well too. Each has to 
record large decreases in gross receipts, but the working 
expenses have been more than cut down to fit. We 
have reason to believe that these three companies are 
feeling one great advahtage of their agreement to enforce 
the charges for wagons, which is that the colliery 
sidings are shunted more quickly and, as a consequence, 
the trains get over the line better. 

With such satisfactory results as the North-Western 
and Midland and the three Scotch companies have 
obtained by mere agreements without any legislative or 
statutory powers before him, it is no wonder that Mr. 
Churchill expressed a fear that if the three companies’ 
agreement was opposed, they “ran a risk of a network of 
pooling arrangements and private understandings.” It 
is, by the way, worthy of note that the Taff Vale- 
Rhymney-Cardiff proposals are not meeting with much 
serious opposition. 








THE WAR-OFFICE TRACTOR TRIALS. 


Tue prolongation of the wintry weather which set in 
with the commencement of the tests of tractors organised 
by the War-office proved a severe ordeal for all con- 
cerned with the event. The first three days’ road runs 
had to be abandoned altogether on account of the im- 
possible state of the road surfaces, and a track of some- 
thing less than three hundred yards circumference, im- 
provised by Captain Bagnall-Wild on some gravelly land 
adjoining the Mechanical Transport Workshops, had to 
be used for the runs. On the fourth and fifth days the 
road trials were partially carried out, and the advantages 
possessed by hauling gears were demonstrated, for on the 
slippery hills these appliances had to be resorted to. On 
the sixth day some speed tests were made over a measured 
mile on Hartford Bridge flats, with the following results :— 
Thornycroft, 8 min. 59.8 secs., or at the rate of 6.7 miles 
per hour; Stewart, 12 min. 18.4 secs., or at the rate of 
4.9 miles per hour; Broom and Wade, 27 min. 15 secs., 
or at the rate of 2.2 miles per hour; the roads were in a 
very bad condition, being covered with a thick layer of 
slush due to the melting snow. The tractors hauled 
their full loads. The hill climbing test up Hindhead 
showed the Stewart steam tractor to great advantage. 
The length of the hill chosen was exactly three miles, 
and the rise 530ft. The Stewart vehicle accomplished the 
distance in 37 min. 34 secs., or at an average speed of 
4.8 miles per hour; the Thornycroft tractor occupied 
69 min. 46 secs., or at the rate of 2.6 miles per hour; and 
the Broom and Wade took 118 min. 17 sees. over the run, 
which gives it an average speed of 1.5 miles per hour. 

We are not in possession of full particulars of the fuel 
and water consumption and road speeds, nor would these 
serve us much in estimating the possibilities of the vehicles 
concerned under the trying conditions of the trials. It 
would, however, appear certain that the fuel and water 
spaces on the steam tractor were quite inadequate to 
comply with the requirements of the War-office, which 
stipulate that the load of eight tons has to be hauled a 
distance of 100 miles at a speed of five miles per hour, 
without replenishing fuel or water tanks. It was recog- 
nised from the first that this condition would entirely 
militate against the success of the steam vehicles. With 
regard to road speeds, the Broom and Wade tractor did 
not come up to the requirement, being short of power, 
but the other two would probably be able to average five 
miles on give-and-take roads with the full load under 
normal conditions. Messrs. Thornycroft’s engine seemed 
to run very smoothly, the combustion of the heavy oil 
being perfectly satisfactory. In fact, this firm’s vehicle 
can be claimed to have come out of the tests with general 
satisfaction, the fact that the winding drum can be 
operated from the driving seat being very effective. 
It permits the trailer to be detached at the foot of a steep 
gradient and drawn up by a wire rope when the tractor 
has reached a favourable spot itself. This tractor has 
been awarded a prize of £750 and purchased by the War- 
office. 

Adverse criticism in respect of the difficulties in travel- 
ling on slippery roads will, of course, be heard. In case of 
ugent need, however, this difficulty would be easily 
overcome by the attachment of gripping devices to the 
wheel treads, at the risk of injury to the road surfaces. 








Roya InstiTuTION.—On Thursday next, March 25th, at three 
o’clock, Professor G. H. Bryan gives the first of two Jectures at 
the Royal Institution on ‘ Aérial Flight in Theory and Practice.” 
The Friday evening discourse on March 26th will be delivered by 
Mr. Arthur Stanley Eddington on ‘‘ Recent Results of Astro- 





London and South-Western. The former company saved 








119,284 train miles, and yet earned £200,213 at an’ 


nomical Research,” and on April 2nd by Professor Sir J. Je 
Thomson on “ Electrical Striations.” 
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THE SCREW TRAWLER RORQUAL 


JOSEPH T. ELTRINGHAM AND CO., SOUTH SHIELDS, BUILDERS 
















































A LARGE SCREW TRAWLER. 


THERE has recently been designed and constructed by 
Joseph T. Eltringham and Co., of South Shields, tke screw 
trawler Rorqual, which, in addition to embodying several 
novel features in her construction and outfit, is claimed to 
rank as the largest vessel of her type afloat. The principal 
dimensions are :—Length overall 167ft., breadth 27ft. and 
a depth moulded of 15$ft. The trawler Rorqual is fitted 
both for fresh fish trawling and cod fishing, and there is 
accommodation fcr a crew of 35 hands. This nuwber will 
regularly be carried during the cod fishing season, and the 
fish will be ‘‘ gutted’’ and salted on board. The fish-hold, 





which has a capacity of over 6000 cubic feet, is fitted in a 
very complete manner, having cork insulation, and is cooled 
by a powerful installation of refrigerating machinery provided 
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“Tue Excixezn” 


by the Société Anonyme des Ateliers B. Lebrun, Nimy-les- 
Mons (Belgium). The cooling is done by circulation of brine. 





SHIPBUILDING NOTES. 


A DISCUSSION has been proceeding in the columns of the 
Times which is interesting not only in respect of the status 
and authority of the disputants, but also in respect of the 
question at issue between them. The disputants are Dr. 
Caird and Sir Wm. White, and the vexed question of the 


relative efficiency of the Lreciprocating engine and the 
turbine when applied to a vessel of the size and type of 
the Mauretania is the matter in dispute. Dr. Caird 
stated that the Kaiser Wilhelm II. had an efficiency 15 per 
cent. in excess of that of the Lusitania, and attempted to 
prove his contention upon a basis of comparison of Admiralty 
coefficients, and of coal consumed per 1000 tons displacement 
per 1000 nautical miles’ run per knot speed. He also stated 
that a Lusitania might have been built with three recipro 


Longitudinal Section. 


Main Deck Plan 


LONGITUDINAL SECTION AND PLAN OF THE RORQUAL 


cating engines with a shaft horse-power of 52,830 at 25 | 
knots, instead of 65,000 with turbine engines. Sir Wm. | 


—<———= 
succession to the position lately held by Dr. Elgar wags th 
natural event in the circumstances. . 





AMONGST the many types of ship design there jg none 
preserves so stereotyped and unchanging a form as the steam 
trawler. In almost every trawler built in this country are to 
be seen the same peculiar characteristics—the same fo 
with acutely sloping bottom or large ‘‘rise of floor,” the 
same arrangement of fish holds and machinery, and the same 
provision in the thicknesses of the material for the ‘ rough. 
and-tumble’’ existence of the vessel in actual conditions of 
service. The steam trawler, however, has this in common 
with other vessels designed for different purposes, that she 

| has been subject to a sensible, if relatively small, increase of 
dimensions, and the largest trawler now built has a water line 
length of 155ft., a breadth of 27ft., and a moulded depth of 
15ft. Gin. This vessel, the Rorqual, whi h is described ang 
illustrated on this page, has been constructed for the Sociétéde; 
Pécheries du Golfe de Gascoyne. It is noteworthy that the 
French owners particularly affect trawlers of more than 
ordinary size. Trawlers of 150ft. and 151ft. have been built 
for the owners of the Rorqual and for others. The Rorqual 
is not destined to hold her place for very long, for vessels of 
the trawler type 160ft. and over are already in course of 
construction on the North-East Coast. 


IT is a truism of the text. books treating of naval architec. 
ture, of which, by the way, there are none too many, that the 
| standard condition for estimating the strength of the vessel 
| as a longitudinal girder is when she is in a fully loaded con. 
| dition with homogeneous cargo, and poised upon a wave of a 
length equal toher own. All this is quite correct, doubtless, 
for purposes of comparison, but so far as actual results are 
concerned it is found that vessels are peculiarly subject to sea 
damage, not when fully loaded, but when they are in light or 
ballast trim. In this condition the initial stability of the 
vessel is great, and her motions in a seaway are of a violent 
character, tending to bring severe stresses on the structure, 
The susceptibility of cargo vessels to damage when in this 
condition has led to the adoption of ‘‘deep’’ tanks placed 
before or abaft the machinery space, ’tween deck tanks, top- 
side tanks, and sidetanks. The ‘‘ deep’? tank has somewhat 
declined in favour with owners because of the frequent recurrence 
of damage due to the presence of so large a volume of 
fluid. The topside tank, however, has come rapidly into 
favour, and an interesting example of this class of vessel— 
the Fiona—has just been completed by Sir Raylton Dixon 
and Company, of Middlesbrough, for the Colonial Sugar 
Refining Company, and Messrs. Dixon have several others of 
these vessels on hand. The tanks in all these vessels are, 
roughly, of a triangular form, situated at the side under the 
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They extend for a considerable part of the 
In some 


upper deck. 
vessel’s length, the machinery being placed aft. 


The methcd of constructing the shelves and partitions in the | White challenges Dr. Caird’s conclusions and the reasoning | vessels, in which increased capacity has to be obtained by a 
fish-hold of the Rorqual is entirely new, and they have been | upon which they are based, and expresses the opinion that | relatively large increase in breadth, some such device as 4 
so arranged as to allow the maximum amount of air to come | anyone attempting to equal or surpass the speed of these | topside tank becomes almost necessary to ease the vessel. 


into contact with the fish when a fresh fish cargo is being 
carried, whilst to mert the requirements of cod fishing the 
uprights are portable and all of galvanised iron, so that the 
fish-hold may be cleared of all the fittings when salt cod in bulk | 
is being carried. It is of interest to note that the fish boards 
of this vessel would, if placed in line, extend for a distance of 
more than three miles. The Rurqual is fi'ted with all neces- 
sary deck machinery for deep sea trawling on the otter board 
principle, and the steam winch provided is the largest built 
for this purpose. Three complete systems of lighting have 
been installed, namely, electric, acetylene gas and ordinary 
oil lamps. The propelling machinery consists of a set of tri- 
compound engines of 750 indicated horse-power, constructed 
by Mr. G. T, Grey, of South Shields, steam being supplied 
by a steel multitubular four-furnace boiler constructed by the 
builders of the vessel. The Rorqual, which is the second 
large trawler recently delivered by J. T. Eltringham and Co. 
to continental owners, maintained a mean speed of 114 knots 
during the trials off the mouth of the Tyne. 








LEEDS LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— We are asked to state that it has been found necessary to 
postpone the meeting arranged for the 24th inst. 





great ships will be driven to turbine engines. There is no 


running reciprocating engine in vessels of large size and | 


is subject to the weakness always attaching to com- | 
parisons of performances made under different conditions | 
which are always difficult fully to know, and which, if known, 
| would be still more difficult to allow for. Whatever may be 
the merits of this particular controversy—and where such 
| eminent authorities differ, who shall decide ?—the broad fact 
|remains that the Mauretania has achieved performances 
| which are equivalent to a knot over the guaranteed speed, 
| and this fact alone is an indirect justification of the decision 
| arrived at in these vessels. 
| 
FOLLOWING the lamented death of Dr. Elgar, Mr. 
| Alexander Gracie, the managing director of the Fairfield 
| Shipbuilding and Engineering Company, has been elected 
| chairman of the company. Mr. Gracie has conducted the 
affairs of the Fairfield Company with success, both as a 
practical engineer and administrator for many years, and his | 





They are much employed in the coal and ore trades, where 


| doubt that many reputable engineers still retain a belief in | the loss of capacity due to the tank itself is not felt, an 
| the super or propulsive efficiency of the comparatively slow | additional advantage being the ‘‘ self-trimming’’ qualities of 


the vessel. In the case referred to above—the Fiona—the 


| speed. But the method of proof adopted in this instance | tanks, in fact, have been adapted for the carriage of molasses 


in bulk. 





IN the midst of a fairly universal depression in the ship- 
building industry, it is consoling to find a comparatively 
brisk demand for oil steamers, there being about a score of 
these vessels in the course of construction in this country at 
the beginning of the year. On the North-East Coast Messrs. 
Armstrong, Whitworth and Co., and Mersrs. Swan, Hunter 
and Wigham Richardson, two of the principal builders of this 
type of vessel, have each recently completed one. The 
Lucigen, built by the former firm for Messrs. H. E. Moss 
and Co., is 388ft. by 50ft. 3in. by 30ft. 9in., and the Conch, 
built by the latter firm for the Anglo-Saxon Petroleum Com- 
pany, is 400ft. by 51ft. 3in. by 31ft. 
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ELECTRICALLY-DRIVEN MONORAIL CRANE 


ROYCE, LIMITED, MANCHESTER, ENGINEERS 
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ELECTRICALLY-DRIVEN MONORAIL CRANE. 


AN interesting crane has recently been supplied by 
Royce, Limited, of Manchester, and erected by them at the 
Forth Bank Locomotive Works of Hawthorn, Leslie and Co., 
Limited, Newcastle-upon-Tyne. The crane, which is of 
24 tons capacity, but has been submitted to a test load of 
3 tons, is provided with two motors, one for each of the 
motions of hoisting and travelling. Slewing the jib iseffected 
by hand, and things are so arranged tHat the jib can be 
revolved continuously. The height of lift is 20{t., and the 
radius 18ft. The hoisting speed under the full load is at the 
rate of 20ft. per minute, and travelling 150ft. per minute. 
As will be seen from the accompanying engraving, the crane 
track consists of a broad rail fixed on the shop floor, and the 
top of the crane is guided by two steel channels secured to the 
roof principals, between which two guide pulleysrun. It 
will be seen that the main feeder wires are fixed alongside the 
channels, and that these are placed some distance from the 
jib, although at the same time in an accessible position. The 
jib, which is built throughout of mild steel sections, is 
carried on a centre post provided with roller bearings at the top 
and bottom so as to give ease in slewing. This centre post is 
of cast steel fixed in a cast steel bottom bracket which is 
bolted to the underframe or carriage. The hoisting motion is 
fitted with an automatic electrical solenoid brake in series 
with the hoisting motor, and for the purpose of lowering 
loads by gravity there has been fitted a device so that the 
brake may release by hand, and by this means loads may be 
accurately placed under perfect control. An overwinding 
safeguard is provided for the hoisting motion, and it is so 
arranged that the hook can be lifted right up to the jib pulley 
and no damage is caused either to the motor or gearing, and, 
further, that the hook can be lowered without having to 
re-set any switches or circuit breakers. The electrical 
equipment, including motors, controllers, emergency switch, 
&c., has been supplied by Royce, Limited, the motors being 
of their standard, totally-enclosed, crane-rated, series-wound 
type, and the controllers of the standard Royce tramway 
pattern. 








MALLET ARTICULATED COMPOUND LOCOMO- 
TIVES FOR FRANCE. 


THE articulated principle of steam locomotive construction 
was first introducea by M. Anatole Mallet, of Paris, a French 
engineer, and the first articulated compound locomotive 
designed and built in America, a product of the same plant of 
these builders, and completed in 1903-4, was a development 
along the lines first introduced by M, Mallet, but modified to 
suit American conditions. 

‘The Eastern Railway of France has recently received two 
articulated compound locomotives built at the Schenectady 
Works of the American Locomotive Company. With the 
exception of threads, bolts and nuts, driving wheel and engine 
truck tires, stay bolts and boiler tubes, which are in the 
Metric system, these engines have been built to the English 
system of measurement. They are intended to handle the 
traffic on the Longwy-Villerupt Mining Division of the 
Chemin-de-Fer de 1’Est, which has a gradient of 22.5 mm. in 
3.322 m., or, say, 1 in 147, with numerous curves 300 m. 
radius. 

At the present time the main freight trains of this division 
are worked by five ‘‘ Consolidation ’’ type locomotives, double 
headers, having the following characteristics :— 

Boiler pressure... .. 214 Ib. per sq. in. 
Heating surface (fire-box) .. yt square metres 


Total heating surface .. .. .. .. .. .. 282.600 ,, 
Cylinder diameter, H.P. .. .. .. .. .. 0.390m. 
Cylinder diameter, LP... 5. 2.) .. .. 0.600m. 
Piston stroke .. ’. 0.650 

Wheel dt Peay dh We a0 53 ee 

peel diameter -» 1,400 at rail 
Adhesive weight 66.085 tons 


POMLWOENE) cs 53 oss cc 56 vk ac >on, VERGO Hoe 


It is expected that these Mallet engines, with their effective 
adhesive load, will be able to draw about 30 per cent. more 
than the ‘‘ Consolidation ’’ locomotives, or from 500 to 520 
tons at the rate of 15 kiloms. per hour over the ruling grade. 

With the exception of the application of a two-wheel lead- 
ing truck and the consequent modifications in design, they 
are in general similar to the engines of this type built last 
year by the same builders for the Central Railway of Brazil, 
which are reported to be giving satisfaction. In the case of 
the engine under consideration, the use of the front truck was 
specified, we understand, in order to keep the weight on the 
drivers within the limits of the rail capacity. The use of a 
truck, either leading or trailing, or both, on the articulated 
type of locomotive depends largely on the opinion of the 
engineers, and is governed somewhat by local conditions. 

As will be seen from the drawings, this feature necessitates, 
of course, the moving forward of the boiler, which in turn 
required some slight modification in the cylinder design. 
The exhaust passages of the low-pressure cylinders, instead of 
leading up through the cylinder saddles to the openings in 
the centre of the castings as in previous designs of articulated 
locomotives built by the American Locomotive Company, are 
brought forward to exhaust the steam through openings in 
the front of each of the low-pressure cylinders, which connect 
to a ‘‘Y”’ pipe. This is in turn connected by means of 
elbows and jointed pipe to the common exhaust pipe in the 
smoke pipe. The result is the somewhat tortuous design of 
steam passages in the low-pressure cylinder, but it was neces- 
sary in order to increase the length of the exhaust pipe so as to 
reduce the angle of its deflection when rounding sharp curves. 
The steam passages are cored out with large radii, to counter- 
act as far as possible the friction of the steam in passing 
through these tortuous passages. 

Another modification in this design from some of the other 
examples of this type of engine built by the same builders is 
to be noted in the design of the intercepting valve. In the 
engines under consideration the design of this valve is a 
reversion to the original form of Richmond compound inter- 
cepting valve, in which the emergency exhaust valve is con- 
tained in the same chamber as the intercepting valve, instead 
of being a separate mechanism attached to the outside face 
of the cylinder casting. The boiler follows American loco- 
motive practice throughout, except for the use of copper 
inside fire-box and copper stay bolts in the water legs and 
the fact that the tubes are to the metric measurements. The 
copper fire-box and stay bolts are in conformity with the 
usual continental locomotive practice. The dome, which is 
of cast steel, is of similar design to that which was used on 
the first engine of this type in America, viz., the ‘‘ Mallet 
Articulated Compound,”’ built by the same company for the 
Baltimore and Ohio Railroad. The throttle is of the com- 
bination throttle and steam separator design, which is the 
same, with the exception of a slight modification, as was 
applied to the articulated compound built for the Erie Rail- 
road. The arrangement of steam and exhaust pipe is similar 
to that used in previous examples of the articulated loco- 
motive, the results from the performance of those engines 
which have long been in service having proved that the ball 
and slip joints previously used required no modification. 
The exhaust pipe, as above mentioned, is somewhat different 
in design from the builders’ previous practice, and is made up 
of two sections bolted together in the centre, with a slip joint 
arrangement so as to allow for the necessary elongation when 
the engine is rounding curves. 

It will be noticed that there is but one front boiler support, 
which also includes a spring centre arrangement, whereas in 
previous designs of articulated engines there have been at 
least two, and sometimes three, front boiler bearings, although 
only one carried weight, excepting under abnormal conditions. 
The use of one boiler support in the case of the engine here 
illustrated was due to tie fact of the application of the front 
truck and the distribution of the weight thereby resulting. 

The valve gear is of the Walschaerts’ type, driven by 





return cranks on the mai axles and by the crossheads of the 
respective engines. The arrangement of the gear is such 
that the weights of the parts of the valve motion of the front 
and back engines counterbalance each other. The valve gear 
is operatea by the railway company’s design of screw reversing 
gear, which is very similar to that in use on other continental 
roads, and which precludes the use of the power reversing 
gear. 

One of the advantages of this type of engine, viz., that the 
weights of the moving and wearing parts can be made approxi- 
mately the same as those of an engine of the ordinary type 
of half the tractive power, is well known, but the following 
tabular comparison between the weights of some of the parts 
of the engines here illustrated and those of the standard 
‘* Consolidation’’ engine in use on the New York Central 
lines may be of interest :— 


Eastern Rai way er 
of Franee. N.Y.C. lines. 
Total weight .. .. .. .. .. 206,000Ib. 234,000 Ib. 
Weight ondrivers .. .. .. .. 182,000Ib. 208,700 Ib. 
Cylinders Sad! Gch Yaka 174in and 28in. 23in. by 32in. 
by 26in. 
Driving wheels .. .. .. .. «- SOgsin. - Oe 
Boiler pressure .. .. .. .. .- 214/b. -. 2001b. 
Tractive power .. .. .. .. ..- 42,300* -- 45,700 
Factor adhesion .. eae: xe: ee 
Weight of mainrod .. .. .. .. 417Ib. -- 8501b. 
Weight of frontrod .. .. .. .. 208Ib. -- 181)b. 
Weight of back rods.. .. .. . 92 Ib. 310 Ib. 
Weight of intermediate rods.. .. _ -. S9llb. 
Weight of high-pressure piston 
ee eee 3 «. 6641b. 
Weight of low-pressure piston and 
Ra Ce a 
Weight of crossheads_ _... -- 2281b. -- S75Ib. 


Weight of «rank pins (one side) -. 184Ib. 400 Ib. (one side) 


Average wheel load : 15,1751b. 26,08 Ib. 
Tractive power in pounds per 
1000 Ib. average wheel load. . 2782 Ib. 1750 1b. 


* Working compound. 

The principal dimensions of these engines, which are 

illustrated in our two-page Supplement and on page 294, are 
as follows :— 

Type red Pee 
Cylinders, diameter .. 
“A stroke.. 
Track gauge .. ; 
Tractive power .. .. 
Wheel base, driving . 


Compound 
17}in. and 28in. 


In. 
lm. 445mm. 
423,000 Ib. 
oft. 


eS » rigid -. 9. 

~ », total Dae. . 34ft. 10in. 

a » total, engine and tender .. 41ft. 10in. 
Weight, in working order aes 206,000 Ib. 

» on drivers 182,0°0 Ib. 
Heating surface, tubes 2414 sq. ft. 
= a fire-box 133 aq. ft. 

Pa os total 2547 sq. ft 
Ee ee 40.5 sq. ft. 
Axles, driving journals, main me .. .. Thin. by Yin. 

a * a others .. . - os co i oo 
» engine truck jourrals, diameter .. 6in. 


” ” ’ ” length 10in. 
i A as. as ne ae? es xs Straight top 
O.D. first ring. . 663in. 


» Working pressure... .. .. .. .. .. .. 241d. 
a eee ee ; Scft coal 
Fire-box, type .. .. .. . co oe 6D 
- 0 ee 1s an ae 
~ ee oer oa ok > Agee, a's 
on thickness of crown . .. 14mm. 
a tube Se : .. 0mm. by mm. 
a Mra. bo kA «3 -. se ae SO 
a eee ied Paes 
B water space, front .. .. .. 4in. 
io a » sides .. , ca. i 
+ ss eo 
Crown staying ar ee or 
eo ee ee eee 
Sa: Vera ae ae 
» Outsidediameter .... Sarereer rt: 
» inside ee Se Oe .. 44mm. 
OEE SER a ee ae ere eee” 


as French-West. auto 
West. pressure regulator 
.. «. 16in. by 86in. 
.. .. « Lille type2 
Radial swing A.L. Co. style 
Pre 
Ry. Co.’s design 


” 
Brake, driver 
» air signal.. 
» reservoir .. 
» pump 
Engine truck 
Exhaust pipe. 
Grate, style... 


Piston rod, diameter .. a6, vk shoe ) at. oot Le 
“a king .. .. es ath i .. OIL. rings 
Funnel, diameter .. .. .. . iin. 
on + top above rail 13ft. 94in. 
Valven; Wy7pO@c: «we .. Piston 
» travel ee ee -- .- Sin. ELP., Stin, LP. 
= SOemniap.. .. .. ‘ , ree ee 
» exilap ae ee tape Es . gin. 
Setting .. .. ree . .. din. lead on high and low pressure 
Wheels, driving diameter outside tire ie eae ein 
» centresdiameter.. .. .. .. .. .. .. 44in 
» engine truck, diameter .. .. .... .. BShin 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meeting of the Institution of Naval Architects 
will be held in the hali of the Royal Society of Arts, John- 
street, Adelphi, on Wednesday, Thursday, and Friday, 
March 31st, April Ist, and 2nd. The chair will be taken by 
the Right Hon, Earl Cawdor, who recently succeeded the 
Earl of Glasgow as president of the Institution. On Wed- 
nesday morning the meeting will commence at 11.30. The 
annual report will be submitted, and the election of the pre- 
sident, officers, and council, and other classes of members, 
will take place. Earl Cawdor will give an address, and the 
gold medal of the Institution will be presented to Captain 
T. J. Tresidder, C.M.G., and the premium to Mr. W. 5S. 
Abell, R.C.N.C. 

The following papers will then be read and discussed :— 
‘Types of Warships Omitted in Recent Programmes of Naval 
Construction,’’ by the Right Hon. Lord Brassey, G.C.B., 
D.C.L., Past-president ; ‘‘ Standardisation,’’ a Report on the 
Work done by the Engineering Standards Committee on 
Sections and Tests for Materials used in the Construction of 
Ships and their Machinery,’’ by Mr. Archibald Denny, Vice- 
president; ‘‘The Vibrations of Ships and the Use of a 
Dynamical Model for Determining the Elasticity of Ships,’ 
by Professor J. B. Henderson, D.Sc. 

The meeting will be resumed at 11.30 a.m. on Thursday 
morning, when the following papers will be dealt with :— 
‘*Some Considerations on the Application of Internal Com- 
bustion Engines for Marine Propulsion,’’ by Mr. H. C. 
Anstey; ‘‘ Internal Combustion Engines for Submarines,” 
by Mr. F. R. S. Bircham, Associate; ‘‘ The Propulsion of 
Ships by Means of Contrary Turning Screws on a Common 
Axis,’’ by Lieut.-Colonel G. Rota, member; ‘‘ Note on a 
Mechanical Method for Determining the Thrustof Propellers,’’ 
by Mr. J. H. Heck, member. At the evening meeting on 
Thursday, which will commence 7.30 p.m., Mr. Anthony G. 
Lyster and Mr. W. Boyd will give a description of the suction 
dredger ‘‘ Leviathan,’’ which was recently constructed for 
the Port of Liverpool. This paper will be followed by one by 
Mr. C, J. Blackburn on ‘‘The Turbine Passenger Steamer 
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Ben-my-Chree and Practical Experience of the Parsons 
Marine Steam Turbine.’’ The last paper on this evening will 
be by Mr. C. E. Stromeyer on ‘‘ Explosion of Steam Pipes 
due to Water Hammer.”’ 

The following is the list of papers to be considered at the 
Friday morning meeting: —‘* Report of the Experimental 
Tank Committee (1908);’’ ‘‘On the Resistance of Thin 
Plates and Models in a Current of Water,’’ by Mr. T. E. 
Stanton, D.Sc.; ‘‘ The Accelerated Motion of Bodies in 
Water, with Special Application to the Rolling of Ships,”’ by 
Mr. A. W. Johns, R.C.N.C., member ; ‘‘ On Launching Cal- 
culations, with Special Reference to the Effect of Camber,’’ 
by Mr. John Smith, R.C.N.C., member; ‘‘ A Note on Ship 
Geometry,’’ by Sir George Greenhill, F.R.S. In the evening, 
at 7.30, three papers will be read and discussed :—‘‘ Some 
Points in Connection with Shipbuilding on the Great Lakes, 
U.S.A.,”’ by Professor Herbert C. Sadler, D.Sc., member ; 
‘* The Influence of Form and Bulkheads on the Strength of 
Ships,’” by Mr. J. Bruhn, D.Sc., member; ‘* Diverging 
Waves,’’ by Professor G. W. Hovgaard, member, 

The annual dinner of the Institution will be held on Wed- 
nesday, March 31st, at 7.30 p.m., in the Grand Hall of the 
Hotel Cecil. 








WATER HAMMER EXPERIMENTS. 


IN engineering matters, as in all others, it is generally safe 
to assume that the best way to avoid disasters is to know 
how they may be produced. With this object, we accepted, 
with some satisfaction, the invitation offered to us by Messrs. 
Aiton and Co., Stores-road, Derby, to attend at their works 
with a view to inspecting a plant which they have laid down 
for experimental purposes in connection with the puzzling 
phenomena known as water hammer. The plant is extremely 
simple, and consists of a vertical steam boiler connected up by 
a length of steel steam piping to the middle of a horizontal 
length of 4in. lap-welded steel steam pipe 103ft. 9in. long, put 
together in sections with steel screwed-on flanges, into which 
the piping is expanded. At the ends downward bends are 
attached, one bend being fitted with a jin. drain pipe and 
cock, and the other with a drain pipe and steam trap. 
About midway along the length of piping is a branch on the 
lower side, and to this branch is attached a + piece and drain 
pipe as a receptacle for water. Steam at about 801b. pressure 
is introduced on the top side of the main pipe, and at about 
the middle by a 2in. pipe, as shown on the accompanying 
sketch. The whole is suspended from above, so as to be free 
to move. 

The first experiment which was carried out consisted in 
charging the pipe to a depth of about fin. to lin. with cold 
water throughout its whole length, and then turning steam 
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the lessons to be learned from it appear to be as follows :— 
Avoid long lengths of horizontal piping, if possible, by divid- 
ing up into short lengths and fitting each section with a drain 
trap; where drain pipes are fitted also fit a pet cock to admit 
air; and avoid as far as possible the employment of cast iron 
for steam services. 

Messrs. Aiton and Co. inform us that they will be pleased 
to give water hammer demonstrations to any of our readers 
within the next two weeks. 








THE NAVY ESTIMATES.* 


Tuer estimates for 1909-10 amount to £35,142,700, as 
compared with £82,319,500 for the current year. The 
principal increases occur under the heads of Pay of 
Personnel (Vote I.), Victualling (Vote II.), Ordnance 


(Vote IX.), Works (Vote X.), and the three sections of | 


the Shipbuilding Vote VITI. 

New construction for the year will cost £8,885,194, as 
against £7,545,202 for 1908-09. £6,599,424 will be spent 
on a continuation of work of ships already under con- 
struction, and £2,285,770 for beginning work on ships of 
the new programme, for which financial provision is made 
in the Estimates as follows :-— 

4 Battleships (Dreadnought type), 

6 Protected cruisers, 

20 Destroyers, 

and a number of submarine boats, for which a sum of 
£500,000 is allowed. In addition to this, it is fore- 
shadowed that it may be necessary to prepare for the 
rapid construction of four more large armoured ships, be- 
ginning on the 1st April of the following financial year. 
Parliament is asked to entrust the Lords of the Admiralty 
with powers to do this effectively by ordering and collect- 
ing material of various descriptions. 

Between the Ist April, 1908, and the 31st March, 1909, 
the following ships will have been completed and become 
available for service :— 

3 Battleships, Lord Nelson (delayed from previous year), 

Agamemnon, and Bellerophon. 

4 Armoured cruisers (Indomitable, 

cible, and Defence). 

5 Destroyers—‘“ Tribal ” 

year). 

17 First-class torpedo boats (coastal destroyer type). 

7 Submarines. 


Inflexible, Invin- 


class (three delayed from last 
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PIPE ARRANGED FOR WATER HAMMER TESTS 


at 80 1b. pressure into it gradually. When the steam had 
been on for a short space of time, say, perhaps, half a 
minute, surging of the water could be distinctly heard 
throughout the whole length of the pipe, although neither 
water nor steam had been drawn off. By removing the 
blank flange on the top branch at the right-hand end, inter- 
mittent discharges of air and water took place. When 
the water level had been reduced to about 4in., the flange 
was re-fixed, and the steam being turned on again, it 
was noticed that the surging continued as before. On open- 
ing the pet cock on the blank flange at the left-hand end, air 
under considerable pressure was discharged for some time, 
followed by cold water and then by steam, showing that the 
water was banked up by the steam pressure at the ends 
against an air cushion. One or two lengths of pipe had 
become hogged owing to the unequal expansion due to the 
cold water on the bottom of the pipe and steam in the upper 
half. 

The second test which was carried out consisted in 
charging the length of piping to a depth of 1jin. with cold 
water. Upon the steam being turned on again, the surging 
of the water was at once heard, and was quickly followed by 
violent water hammer effects which would probably have 
fractured cast iron piping. By opening either the pet cock 
or drain valve again at one end, the blows were increased in 
frequency and force. The slightest removal of either the air 
or the water was sufficient to set the water into a state of 
violent action which continued for some minutes after the 
steam had been turned off. Opening the cock to the steam 
trap had a similar effect on the water. 

The third test consisted in filling the horizontal pipe with 
cold water to the level of the blank flanges on the branches, 
and consequently to that level in the inlet branch. The steam 
was then turned on. Nothing happened until the drain cock 
at the bottom of the middle branch was opened, and the 
water thus drawn off from the inlet branch. The removal of 
some of the water caused the hammer action to commence. 
Similar effects were caused by slightly opening the pet cock 
at the end and releasing air and water. After the steam had 
been on some time, the drain cock at the middle branch was 
opened, and after the water in the pocket had been drained 
out, although the pipes must have been three-quarters full of 
water, only steam escaped, showing that the water was 
banked at either side of the inlet. The hammering continued 
with violence in the meantime, and when the steam was | 
turned off continued for some time unabated. 

If such incidents occurred in practice, the man in charge | 
would naturally shut off his steam and run to his steam trap | 
or drain, with the object of letting off the water. In the | 
tests, however, it was found that, with the exception of a 
very small quantity, the water could not be persuaded to 
leave the pipe until air was permitted to enter, showing that 
beyond the air cushion there must have been a vacuum 
formed by the condensation of the steam. As little or no 
water is drawn off in this way, the attendant may be led to 
assume that the pipe has drained itself, and proceed to turn 
on the steam again, when the hammering action will be | 
repeated and disaster probably ensue. | 

It would seem that the experimental plant above described | 
is an admirable one for the production of water hammer, and | 


On the 1st April, 1909, there will be under construc- 
tion :— 

6 Battleships. 

1 Armoured cruiser (Invincible type). 

2 Unarmoured cruisers. 

5 Second-class protected cruisers. 

25 Torpedo-boat destroyers. 

6 First-class torpedo boats (coastal destroyer type). 

19 Submarines. 

The long continuance of the labour disputes in the 
private shipbuilding yards has seriously delayed the pro- 
gress of most of the ships that were under construction 
during the year. 

The possibility of constructing floating docks for the 
repair of men-of-war of various sizes, and the question of 
the use of dirigible airships are matters which have been 
under consideration. It has been decided to carry out 
experiments regarding the latter, and to construct an 
aérial vessel. 

An installation of wireless telegraphy has been put up 
at the Admiralty-office in Whitehall, which, in conjunc- 
tion with the system of wireless stations under Admiralty 
control, enables communication to be maintained with 
H.M. ships at sea. 

Works. 

The arrangements for the transfer of the torpedo factory 
from Woolwich to Greenock and the torpedo range from 
Weymouth to Loch Long are being worked out. The 
contract for the graving dock, closed basin, and entrance 
lock to be constructed at the new naval base at Rosyth 
has been let, and is to be carried out in seven years. 
Property has been acquired a few miles above Rosyth on 
the north shore of the Firth of Forth for the establishment 
of a magazine depot. 

ORDNANCE. 

Guns.—The new 12in. breech-loading gun has satisfac- 
torily carried out range and accuracy trials with improved 
ballistics over former designs. An improved 4in. breech- 
loading high-velocity gun has also been introduced and 
has proved very satisfactory. . Ammunition.—Improved 
types of heavy and medium projectiles, giving greater 


| ranging and increased penetration, have been adopted, 


and a satisfactory type of heavy high-explosive shell has 
been evolved. Cordite-—The arrangements for arti- 
ficially cooling the magazines in ships are progressing 
satisfactorily. Improved methods of manufacturing the 
explosive have been adopted by all cordite-making firms. 
Gun machinery.—The gunnery trials of the Invincible 
have taken place and are interesting from the fact that 
this is the only ship in the service having the 12in. guns 
worked by electric power. Wire control—Further ex- 


| periments have been carried out for improving existing 


methods of directing gun-fire, both by day and by night. 





* Abstract of Mr. McKenna’s statement explanatory 
Estimates, 1909-1910. Issued Wednesday, March 10th. 
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Gunnery training and practice.—The gunnery practices 
have generally shown an improvement over those of 
previous years. Torpedocs.—Considerable progress has 
been made in further developing the torpedo. Vey 
satisfactory results have been obtained both in increagjy, 
range and speed. Wireless telegraphy.—The provision 
for all ships of wireless telegraphy instruments of jp. 
proved design and power has made good progress, ang 
satisfactory results have been obtained. 


FuEL FOR THE FLEET. 


Coal.—Steps have been taken to piovide a new coaling 
depot at Devonport. A scheme has been approved {or 
reclaiming land and erecting coal storage sheds on the 
Kowloon side of Hong-Kong. Arrangements have beep 
made for the storage of Welsh coal at certain Japanese 
ports. Oil fuel—A number of storage depots at the 
home and Mediterranean ports will be completed and 
brought into use during the coming year. 


New Construction, 


Battleships—The Agamemnon, Lord Nelson, and 
Bellerophon have been completed and placed in com. 
mission. The trials of the Temeraire are in progress, and 
those of the Superb will shortly take place. The §¢, 
Vincent, Collingwood, and Vanguard have been launched, 
and the Neptune has been laid down at Portsmouth, 
Armoured cruisers.—The three cruisers of the Invincible 
class have passed successfully through their steam and 
gun trials, and the speeds obtained on the measured mile 
have been, in all three ships, over 26 knots. The 
Indomitable and Inftlexible are in commission, and it js 
anticipated that the Invincible will be delivered before 
the end of the month. The Defence has passed through 
her trials, and the improved Invincible—the Indefatigable 
—has been laid down at Devonport. 
cruisers.—The Boadicea was launched at Pembroke in 
May, 1908, and the Bellona was laid down shortly 
afterwards. Five larger vessels of equal speed but with 
heavier armament have been ordered. Sulmurines,— 
Satisfactory progress has been made with the construction 
of the submarines which were in hand last year. 


Unai moured 


MACHINERY AND BoILers. 


The sixteen destroyers of the current year’s programme 
will be fitted with turbine machinery, but the boilers 
have been designed for burning coal instead of oil fuel, 
Water tube boilers have been, or are being, installed in 
all armoured vessels in course of completion or under 
construction. The turbine propelling machinery fitted 
in the Dreadnought, Indomitable, and other vessels con- 
tinues to give satisfaction, and propelling machinery of 
this type is being fitted in all ships now under construc- 
tion. Liquid fuel—During the year the oil-burning 
appliances have been completed in the armoured vessels 
Shannon, Minotaur, Indomitable, Inflexible, Agamemnon, 
Lord Nelson, Majestic, Cesar, Magnificent, and Victori- 
ous. All armoured vessels under construction are being 
fitted to burn oil in conjunction with coal in the boilers 
as an alternative fuel, the full power being obtainable in 
these vessels by the use of coal only. 


New Works. 

Details are given of the progress of works provided for 
in the Estimates 1909-10 at Bermuda, Cape of Good 
Hope, Chatham, Dover, Gibraltar, Harwich, Haulbowline, 
Hong-Kong, Malta, Plymouth, Portland, Portsmouth, 
Rosyth, Colombo, Devonport, Sheerness, and Sydney. 

THE DEBATE ON THE ESTIMATES, 

The debate on the Estimates was taken in the House 
of Commons on Tuesday and Wednesday, and as several 
of the speeches contain facts of the greatest importance 
we reprint parts of them from the Ties reports. 

Mr. McKenna, the First Lord, in the course of his 
statement, said :— 

In the first place | take for the purpose of my comparison the 
newest types of battleships and cruisers only—I will deal after- 
wards with the earlier types of ships—and I will endeavour to lay 
before the House the view of the Board of Admiralty with regard 
to the value of these ships in the computation of relative warlike 
strength in 1912 and later years. For that is the period which we 
have to keep in mind when considering oor present programme. 
When the Estimates were presented to Parliament a year ago we 
had seven battleships of the Dreadnought class and three cruisers 
of the Invincible class, either afloat or in course of construction. 
The whole of these were due for completion by the end of 1910. 
At that time Germany was building four Dreadnoughts and one 
Invincible, of which two Dreadnoughts were expected to be com- 
pleted by the end of this year and the remaining three ships in 
the autumn of 1910. Thus, at that time, we had a superiority in 
these classes of ships of ten to five in cuurse of construction, with 
the additional advantage that the whole of ours were expected to 
be completed some months in advance of the last three of the 
German ships. The new German Fleet Bill had at that time 
become law, and according to our iaterpretation of its provisions 
three Dreadnoughts and one Invincible would be laid down in the 
course of the year 1908-9. The financial provisions of that Bill 
were such as to lead us to the opinion that no work would be com- 
menced upon these four ships until the month of August last year, 
and tbat they would not be completed before February, 1911. 
This time last year, therefore, we had to contemplate five (rerman 
ships under construction, three of which would be completed in 
the autumn of 1910 and four more ships to be commenced about 
August, 1908, and commissioned in February, 1911. In view of 
this state of affairs this House of Commons last year approved of 
a programme of two large ships to be laid down at such a time as 
would give to this country a total of 12 of these new ships, as 
against a possible completed German total of nine. In the face of 
last year’s programme no one could with any fairness charge this 
Government with having started upon a race of competitive 
armaments, By example as well as by precept we sought to check 
the rapid rate of shipbuilding. We failed. Whatever we may 
have to do now it cannot be said that the present Government are 
setting the pace in construction. 

Last year we were not in a position to make any possible forecast 
of the probable construction of foreign countries. The difficulty 
in which the Government find themselves placed at this momentis 
that we do not know—as we thought we did—the rate at which 
German construction is taking place. We know that the Germans 
have a law which, when all the ships under it have been complvted, 
will give them a navy more powerful than any at present in exist- 
ence. We know that, but we do not know the rate at which the 
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srovisions of this Act are to be carried into execution. We now 
expect that the four German ships of the 1908-9 programme will 
te completed, not in February, 111, but in the autumn of 1910. 
{am informed, moreover, that the collection of materials and the 
re of armaments, guns, and gun mountings have already 


factu a , A 
a for four more ships, which, according to the Navy Law, 
belong to the programme of 1909-10. Therefore, we have to take 


stock of the new situation, in which we reckon not nine but 13 
(jerman ships may be completed in 1911, and in 1912 such further 
ships, if any, as may be begun in the course of the next financial 
year, or laid down in April, 1910. We may stop here and pay a 
tribute to the extraordinary growth of the power of constructing 
ships of the largest size in Gertnany. Two years ago, I velieve, 
there were in Germany, with the possible exception of one or two 
slips in private yards, no slip capable of carrying a Dreadnought. 
'o-day they have actually no less than 14 such slips and three 
more under construction. A nd what is true of the hull of the ships 
is true also of the guns, armour, and mountings. Two years ago, 
any one familiar with the capacity of Krupp’s and other great 
German firms would have ridiculed the possibility of their under- 
taking the supply of all the component parts of eight battleships 
ipasingle year. To-day this productise power is a realised fact, 
and it will tax the resources of our own great firms if we are to 
retain the supremacy in rapidity and volume of construction. 
Having said so much on foreign naval development, I turn to 
our own programme of construction. As I have said, we shall 
have in March, 1911, eight completed Dreadnoughts and four 
Invincibles. We propose to lay down two more Dreadnoughbts 
in July of this year, and the terms of the contracts will provide 
that they shall be completed in July, 1911, We reckon the period 
of construction of these large ships as two years, but it is 
impossible to rely upon ships of this type being delivered to time 
un ess considerable notice prior to the laying of the keel is given 
to the contractors who supply some of ¢the equipments of the 
ships, and unless orders are given for materials. The House will 
not overlook the fact that the possible output of guns, gun- 
mountings, and armour is less than the possible output of 
ship plates and machinery, The reason is obvious. The one 
sat of materials are materials for war only ; the others are used 
alke in peace and war. To secure completion in July, 1911, 
orders for the several parts will be given ut once if the House 
approves of these Estimates. ‘T'wo more ships will be laid down in 
November this year, to be completed in 1911, and in that year 
our tota! strength in Dreadnoughts and Invincibles will be 12 of 
the former and four of the latter. The date, however, which we 
have to bear in mindis that up to which the present programme 
must provide—April, 1912. have shown that we shall in the 
course of 1911 have 16 of these modern ships, as against 13 ships 
for which Germany is already making provision. The German 
law provides for four more ships to be laid down in 1910-1]. But 
if the construction of these ships is accelerated—as I understand 
was the case of the four ships of the 1909-10 programme—they 
would be completed by April, 1912, Therefore, on that date 
Germany would have 17 Dreadnoughts and Invincibles. But even 
if no acceleration takes place before April, 1910, this number 
would be completed in the autumn of 1912. This is a con- 
tingency which his Majesty's Government have to take into 
account. 

We cannot afford to run risks. If we are to be sure of retaining 
superiority in this by far the most powerful type of battleships, 
the Board of Admiralty must be in a position, if the necessity 
arises, to give orders for guns, gun-mountings, armour, and other 
materials at such a time and to such an amount as will enable 
them to obtain delivery of four more large armoured. ships by 
March, 1912. We should be prepared to meet the contingency of 
Germany having 17 of these ships in the spring of 1912 by our 
having 20, but we can only meet that contingency if the Govern- 
ment are empowered by Parliament to give the necessary orders 
in the course of the present year. I can well imagine that this 
method of calculating in Dreadnoughts and Invincibles alone may 
seem unsatisfactory, and even unfair to many persons. They may 
say : —‘‘ What has become of the Lord Nelsons, the King Edwards, 
the Duncans, and the Formidables and the earlier battleships on 
which our naval superiority has been so constantly reckoned! Is 
no account to be taken of our powerful fleet of armoured cruisers, 
numbering no less than 35?” Yes; the Board of Admiralty have 
not forgotten these ships. They still constitute a mighty fleet. 
The Dreadnought has not rendered them obsolete, and many of 
them would give a good account of themselves in the line of battle 
for many years to come. But, though they have not been 
re.dered obsolete by the Dreadnoughts and the Invincibles, yet 
their life has been shortened. Let me explain what that means. 
To determine the value of a battleship in relation to the value of 
ships of a newer and better type is a problem of the same kind as 
that which confronts the manufacturer whose plant is getting out 
of date, and who has to determine the precise moment when it 
would pay him best to scrap his old machinery and to lay down 
new. Every new improvement, every new invention, every 
improvement in the method of construction shortens the life of a 
manufacturer's plant. If he is to compete successfully with his 
rivals, he must keep his machinery up to date. A battleship 
must be regarded asa machine of which the output is fighting 
capacity. Allimprovementsin the designs of ships which increase 
the fighting capacity necessarily shorten the life of earlier battle- 
ships Just as in the case of any other machine. The greater the 
value of the improvements, the sooner the earlier ships become 
obsolete. Though the upkeep of a Dreadnought costs little if 
anything more than the upkeep of earlier types of battleship, its 
fighting capacity is greatly superior, and it follows that the advent 
of this new improved machine has materially curtailed the profit- 
able life of our previously existing Fleet. 

There is, however, a further consideration tobe borne in mind. 
As the years go by the scrapping of older ships is inevitable for 
another reason. I have seen many forecasts recently of what our 
battle Fleet strength would be in 1912, The framers of these 
forecasts have assumed that we may have 16 Dreadnoughts and 
Invincibles in commission in that year, or 12 more than we have at 
the present moment, To these 16 they have added the whole of 
our existing Fleet of battleships, and have produced a startling 
total, whether reckoned in numbers or in tonnage. Those who, 
quite naturally and properly, regard this vista of incalculable in- 
crease with alarm may be reassured by the reminder that if 12 
tore Dreadnoughts and Invincibles are put in commission in 1912, 
12 other large ships must have passed out of commiss‘on. The 
only condition on which they can all be retained in the Fleet at 
the same time is that we should greatly increase our personnel and 
our dockyards at an expense which would be truly staggering, 
and with a resultant fighting capacity which would not be worth 
the cost. We have, then, in making our comparison with 1912, to 
reckon only such ships as will then be on the active list. The 
Honse will not expect me to go through our ships in detail, nor 
could J attempt to give the fighting value of each. Suffice it to 
say that on the present scale of our Navy, our numerical strength 
mn hattleships which could be placed in the fighting line, not in- 
cluding Invincibles, is roughly about 50, consisting of fully-com- 
tuissioned and nucleus-crew ships, ships in the Special Service list 
with no more than 70 men on board, and ships in dockyard hands. 
With this limit to our total numbers, it is obviously essential that 
We should not fall behind in the most powerful type of battleships. 
— will come a day when by an almost automatic process all 
rp of an earlier type than the Dreadnought will be relegated to 
- scrap-heay, ‘lhe maintenance of our superiority will then 
Gepend upon our superiority in Dreadnoughtsalone. I have given 
reasons for believing that the German power of construction of 
Mls type of ship is at this time almost, if not fully, equal to our 
Wn, owing to their rapid development in the last 18 months, and 
We cannot be assured of retaining our superiority at sea if ever we 


bg ourselves to fall behind in this, the newest and best class of 





Mr. Balfour, who followed, said in the course of his 
remarks :— 


On the two-years basis of building we shall in December, 1910, 
as I calculate, have ten, and only ten, Dreadnoughts. But the 
Germans at that date, as I calculate, will have 13. That assumes, 
of course, that I am right in stating, and I do not think I shall be 
contradicted, that the Germans anticipated their programme by 
four months. If you work that out, and assume that the German 
ships begun last November, in anticipation by five months of the 
ordinary date, are completed in two years, then you will find 
that I am not wrong in saying that in December, 1910, we shall 
have only 10 Dreadnoughts and the Germans will have 13. That 
danger period in which, according to my calculation, the ratio of 
British to German Dreadnoughts is as 10 to 13, extends, on the 
basis of two years’ building, from December, 1910, to the end of 
March, 1911. On April Ist, 1911, the Germans, as I understand 
it, will have only 13 and we shall have raised our number to 
12. We should still, therefore, on April 1st, 1911, according to 
my calculation, have one less than the Germans, and that period 
of what I might call the 12 British to 13 Germans will last until 
July, 1911. Then we shall have 14; but in the meanwhile the 
Germans, if they build their four ships this year, in addition to 
the anticipated ships they laid down in November, will have 17, 
as I understand. We should still have 14 in July, 1911 ; but the 
Germans would, as I make out, have 17. 

Mr. Asquith: In July, 1911? 

Mr. Balfour: Yes. Of course that depends on what they lay 
— year. It is admitted on all hands that they will have 

3 in 1911, 

Mr. Churchill: No, no. 

Mr. Balfour: Yes, that is right. There is no doubt they will 
have 13 on April Ist, 1911. 

Mr. McKenna: My own opinion is that they will have 13 com- 
pleted in August, 1911. They will not have 13 completed in 
April, 1911. 

Mr. Balfour: That is because the right hon. gentleman makes 
them build in more than two years, and if you do that I think you 
must equally make us build in more than two years. Experience of 
the past has shown that in the last few years we have not built in 
24 months, and those causes may affect us in the future, as they 
may affect Germany ; but assuming the same standard of ship- 
building, then I say, according to my calculation, the Germans will 
have 13 on April 1st, and if they lay down four ships this year 
before July they will add to those 13 four in 1911, and they will 
then have 17—again, of course, on the two years basis. 

Mr. McKenna: | should like to explain to the right hon. gentle- 
man that the four ships for the next German financial year are the 
ships in respect of which I am informed that materials and arma- 
ments have already been begun. Those are the four ships 
which were to be laid down, technically laid down, on April Ist. 
The right hon. gentleman is supposing that another four ships will 
be laid down. The four ships of the 1909-10 programme will be 
laid down technically on Apri] Ist, 1909; but the right hon. 
gentleman must not suppose that another four ships will be laid 
down on April Ist. 

Mr. Balfour: That is exactly what] do suppose. There is no 
dispute apparently as to the facts, except that the right hon. 
gentleman seems to be perfectly confident that the four ships, the 
German anticipated ships, have not been laid down. My informa- 
tion was that they were laid down; the right hon. gentleman 
says that they were begun without being laid down. 

Mr. McKenna: I did not say that. 1 did not express any posi- 
tive opinion; but they will be declared officially laid down on 
April Ist. 

Mr. Balfour: Everyone will see what an anxious problem faces 
us, The information given to me was that these ships were laid 
down last year. The right hon. gentleman is not prepared either 
to assent to or to contradict that proposition. He says—what I 
must admit is very immaterial—that it will be officially announced 
that they are to be Jaid down on April lst next. What we want 
to know is when they were laid down, and, still more, whether 
these are the ships which were no doubt the anticipated pro- 
gramme of this 1909 year. If they were laid down in November, 
as I believe, that means that the Germans laid down eight 
Dreadnoughts last year. They may lay down no Dreadnoughts 
this year, and they may say: ‘‘ We anticipated our four ships for 
1909-10 ; we anticipated them by laying them down in November ; 
we have no ships for this financial year.” But there are two other 
things to remember. Having laid down eight ships last year, they 
may lay down four ships this year, or they may lay down eight 
ships this year. That the capacity of their yards and their great 
engineering shops renders that process perfectly feasible no one 
now doubts. It has been practically admitted by the right hon. 
gentleman. Therefore I say that I was right in my original 
statement that we have to count on the possibility of there being 
17 Dreadnoughts to our 14 in July, 1911; and even when 
the tw ships laid down next November are built and come 
into commission in 1911, we shall then have only 16 Dread- 
noughts to the German 17. Then, if the Germans go on at 
that rate, which is more than possible, the probability is that 
they will have on April Ist, 1912, 21 Dreadnoughts to our 
20. The hypotheses, then, are these, and I want to make it 
clear to the Government and to the House: Eight Dread- 
noughts have been laid down in 1908 by Germany. If four are 
laid down in 1909, there will be 17 on April Ist, 1912; if 
eight are laid down—as eight have been laid down last year— 
there will be 21 on April Ist, 1912, to our 20; and if the 
Germans imitate the policy of the present Government, and lay 
down, not only their eight in the financial year, but begin a 
new group of four when the Government propose their group 
of four, on April lst twelve months hence they will then 
have 25. 


After some further discussion, in which Mr. McKenna, 
Mr. Balfour, and other speakers took part, Mr. Asquith 
remarked :— 


I said 17 was a possibility ; 13 is a certainty. It is because 
17 is a greg J that we are taking this power, otherwise 
we should not take it at all. It is a possibility against 
which we may have to contend, and we take the power. The 
right hon. gentleman said, and I think very fairly, that in a speech 
I made exactly a year ago on this subject, and in which | expressed 
a rather sanguine view of what the state of things would be in 
1911, I made two assumptions, which have turned out, I shall not 
say to be inaccurate at the time 1 made them, but which have not 
been verified by subsequent experience. I admit that to the full. 
I spoke, of course, on instruction. I got my information from the 
best possible sources and I am perfectly certain that the Admiralty 
had taken every means in their power to satisfy themselves of the 
actual facts. What were these two assumptions] made? And 
here I should like to address myself a moment to some of my hon. 
friends who think that in these Estimates we are guilty of 
extravagance. The first assumption was that the German paper 
programme—I think I described it asa paper programme—was 
one which might not be realised and certainly would not be 
exceeded. That has turned out not to be true, because it is 
undoubtedly the case—I speak with as much reserve as I can 
about it, because I want to keep strictly within the verifiable 
truth—it is a fact that during the autumn of this year there was 
an anticipation with four ships which belonged to the German 
programme of 1909-10 in the sense that orders were given, 
materials collected, and it may be that in one or two cases, 
possibly in more, ships were actually laid down, The right bon. 
gentleman asks when did we know that! We knew it, or heard of 
it at any rate, in the autumn, I think in November, and it was in 
view of that most grave, and, to us, not only unforeseen, but 
unexpected, state of things, that we had to reconsider our 
programme of the present year. For if the German programme 








had been what on paper it was and what we assumed it to be last 
year, a statutory programme confined to four ships, or whatever 
the number might be within the limits of the financial year, there 
would have been no question of anticipation or acceleration or 
anything of the kind. When we had that state of things brought 
home to us it was a great surprise to us I confess—the falsification 
of one of the hypotheses on which we had hitherto proceeded. 
The discovery of that state of things made it necessary to 
reconsider and to submit a different set of proposals to Parliament. 
That was the first of my hypotheses. 

The second hypothesis—equally serious—was a hypothesis as to 
the rate of shipbuilding. If anyone will refer to the speech | 
made a year ago he will see that I said with some confidence that 
whereas it would take the Germans 30 months to build one of these 
ships we could do it in 24. I was not, of course, committing my- 
self precisely to the number of months, but I did maintain that we 
had a substantial advantage in the rate of construction which would 
always enable us to quickly overtake them when the event occurred. 
I am sorry to say that is not the case. I believed it to be the fact 
at the time at which I spoke, but there has been such an enormous 
development in Germany—I speak quite frankly to the House 
because I am obliged to tell them these matters and to let them 
understand why we economists have presented these Estimates to 
the House—there has been such an enormous development in 
Germany, not only in the provision of shipyards and slips on which 
the hulk or fabric of a ship can be built or repaired, but, what is 
still more serious, in the provision of gun mountings and arma- 
ments of those great monsters, those Dreadnoughts which are now 
the dominating type of ship. Such an enormous development, 
and I will venture to say, being most anxious not to excite any- 
thing in the nature of unnecessary alarrf’in this country, such an 
enormous development is so serious from our national point of view 
that we could no longer take to ourselves as we could a year ago 
with reason the consoling and comforting reflection that we have 
the advantage in the speed and the rate at which ships can be 
constructed. That is a vital and most serious fact. We have 
these two sets of considerations, both of them, I agree, invalidat- 
ing the hypothesis which only a year ago I addressed to the House 
when speaking on this topic. Therefore I think hon. members on 
this side of the House should pause twice or thrice before they 
refuse to the Government the power which we are asking the 
House to give us. There is no set of men here more anxious than 
we are to save money for the purposes of social reform, or to get 
rid of this horrible, devastating, and sterilising expenditure. But 
for the supreme and paramount interest of national security tt is is 
the least which we can demand from the House of Commons. | 
think I have met the points which have been raised by the right 
hon. gentleman. I can assure him that it is with the most serious 
sense of responsibility and after the most careful consideration of 
the facts and figures which are at our disposal that we put forward 
this programme, which we believe to be adequate and which we 
hope the House of Commons will accept. 

Mr. Balfour: May Lask this one question’ The vitaldifference 
between the estimate of the Government on the one hand, and the 
estimate we have tried to form on the other hand, seems to turn 
on the date when the four German anticipated ships are to be 
built. We suppose that they will be finished within two years, or 
a little more than two years, after they are laid down. 

Mr. Asquith: Laid down. 

Mr. Balfour: The Government do not deny that they may be 
laid down, and that when they are laid down they may be finished 
within a little more than two years. If that be admitted, will not 
some of the right. hon. gentleman’s calculations be wrong, and will 
there not be a critical moment when the Germans are far stronger 
in comparison with us / 

Mr. McKenna: I speak with great difficulty in this matter, for 
it is not a pleasant thing to discuss the naval programme of a 
friendly Power. But { think it is desirable to tell everything to 
the House. Of the four German ships, which the right hon. 
gentleman calls the anticipated ships of next year’s programme, 
all I can say is I know that two are not laid down, although for 
those two, materials, I believe, have been collected, and armaments 
are in course of construction. With regard to the other two, I 
know that one is actually laid down, and as regards the other, or 
fourth ship, I do not know. That is the full information I can 
give to the House. With regard to the time of the completion ot 
those four ships, I have no doubt that those which are not laid 
down will not be completed before August, 1911. 


On Wednesday at question time some instructive facts 
as to the relative capacity for warship building in 
Germany and the United Kingdom were brought out. 


Mr. Ridsdale asked the First Lord of the Admiralty if he would 
state the number of slips capable of being used for vessels of the 
Dreadnought class in England and Germany respectively. 

Mr. McKenna: In the United Kingdom the number of such 
slips at the present time is 17, including two belonging to firms 
who have not yet undertaken the construction of large warships. 
With alterations which would take some months to carry out, two 
more slips could be made available in Government yards, and 
several more in private yards, if due notice were given to the firms 
concerned. In Germany, according to my information, there are 
at present 14 such slips available. Two more are under construc- 
tion and will shortly be ready ; there is one other only sufficiently 
broad to construct an Invincible, and there is yet one more in a 
private yard which has never undertaken the construction of large 
warships. 

Captain Faber: Will the right hon. gentleman say whether the 
number of slips he has given includes private yards ! 

Mr. McKenna: Yes, Sir. 

In answer to Mr. Jenkins, Mr. McKenna said he thought the 
building slip at Chatham was included, but that at Pembroke was 


Mr. Ridsdale asked whether there were figures which expressed 
the capacity of the two countries to turn out a similar class of 
vessel. 

Mr. McKenna replied in the negative. The building of the hull 
was only one item that had to be taken into account. The 
capacity of a country had also to be tested by the turning out of 
armour-plate, gun-mountiogs, and other things. 

Mr. Bellairs asked whether the firms possessing 17 slips also 
possessed the adequate docking facilities which the Admiralty 
stipulated for in all contracts. 

Mr. McKenna replied in the affirmative, though he was not sure 
that Chatham was included. 








THE RoaD CoNFERENCE.—The final arrangements for the Con- 
ference on Roads and Motors, which is being called by the County 
Councils Association, have now been made. The Conference wi!! 
be held on Thursday, Friday, and Saturday, April 29th and 30ch 
and May lst, in the halls of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and the Surveyors’ Jnstitu- 
tion, sectional meetings being held on the first two days and a full 
meeting, at which alone resolutions will be put, on the last day. 
Lord Belper is president of the Conference and Col. Dixon (Chair- 
man of the Cheshire County Council) Chairman of the Committee. 
Between forty and fifty papers will be printed and circulated to 
members of the Conference beforehand. Most of the county 
councils, many of the municipalities, and the principal societies 
interested in road matters, whether as surveyors, motorists, or 
otherwise, have already appointed representatives, while a large 
number of private individuals have also joined. Anyone wishing 
to take part in the Conference can do so on payment of £1, which 
must be sent to the Secretary of the County Councils Association, 
Caxton House, Tothill-street, Westminster, 8. W. 





THE ENGINEER 


MarcH 19, 1909 





ae 





PLOUGH FOR THE 


NORTH-EASTERN RAILWAY 
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STEEL SNOW PLOUGH. 


THE North-Eastern Railway Company has recently built | 


to the designs of its chief mechanical engineer, Mr. Wilson 
Worsdell, a snow plough which is somewhat of a departure 
from ordinary practice, inasmuch as it is constructed almost 
entirely of steel, only the internal fittings and back part of 
roof being of wood. The steel outer plates are all jin. thick, 
and are secured to the framework by countersunk rivets so as 


to present a smooth surface to the snow. The internal | 


framing to which the outer plates are attached consists of the 
following sections :—Channel irons, 6in. by 34in. by gin.; H 
irons, 5in. by 44in. by 4in.; T irons, 4in. by 4in. by 4in., 
and various sections of angle irons. The frame plates are 








; and the Kish between Holyhead and Dublin, are to be 
equipped within the next few months. All the above signals 
are operated by compressed air supplied by a small compressor 
installed on board the light-vessel, the bell and sounding 
mechanism being suspended over the side of the vessel at a 
depth which brings the bell well below the keel line of 
the ship. Several of the German light-vessels recently 
equipped with bells are fitted with central well trunks ex- 
tending from deck level to the keel, with open ends through 
which the bell and mechanism can be lowered and raised for 
examination. Such a provision as this necessarily entails 
considerable structural alteration in a ship already built, and 
the simpler method of suspending the bell over side from a 
davit appears to meet all requirements, although the German 


| 
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THE IRON, COAL, AND GENERAL TRADR¢s 
OF BIRMINGHAM, WOLVERHAMPTON, im 
OTHER DISTRICTS. 6 

(From our own Correspondent.) 
The New Semi-crude Steel. 

THE disorganisation of the market for semi-crudg tee 
consequent upon the recent capricious reduction of the Price “d 
sheet bars, has not passed. The cut, while it lasted, was drastin 
and consumers are very cautious about operating now that tion 
have reverted to the previous level. Among consumers , 
satisfaction is expressed at the local production of billets hit 
are said to be eminently suitable for such characteristicalh 
Staffordshire products as galvanised sheets. But doubts ) 
expressed whether the local firm will continue to make billets Ps 
the mills are in fair going order, or will launch out into the 
manufacture of finished sheets themselves. The quotations c 
Staffordshire and Welsh Bessemer bars alike are understood “4 
remain as announced last week at £4 12s. 6d. per ton, while 
Siemens qualities are £415s. For their rolled stee! Sir Alfred 
Hickman, Limited, quote at date :—Angles, £5 15s.: flats £& 
channels, £6 ; tees, £6 2s, 6d.; and girder plates, also £6 26, 64’ 
per ton, 3 


Bar and Sheet Iron. 

The bar trade is still very irregular, except as regards 
marked bars, which remain on the £8 basis, and North Stafford 
shire crown bars at £6 103. at ports. Common grades of South 
Staffordshire bars are severely cut, £6 being about the meay 
Marked bars are without change at £8, and Earl Dudley's bars aro 
£8 12s, 6d. Second-grade marked bars are £7. There igs yo 
‘novement and no likelihood of any movement for some little ting 
to come with reference to galvanised sheets. The spring trade is pot 
opening out well. Rates now rule on the basis of £12 10s, for 9; 
zauge corrugated f.o.b. Liverpool. Black sheets are in poor re 
quest at £7 5s, to £7 7s. 6d. for doubles and £7 17s. 61. to £8 for 
trebles, 


Gas Strip Manufacturers’ Association. 

At a meeting of this Association a few days ayo it was 
reported that the returns of production at the mills for the month 
compared favourably with the two preceding months. ‘lhe figures 
were presumably swelled by a large deal negotiated when the 
rates were temporarily lowered. Business has since relapsed into 








the apathetic condition which previously obtained, despite a 

slight improvement in shipments. ‘lhe Association reaffirmed the 

old prices, viz., £6 5s. for large lots, and £6 7s. 6d. for small, 
Pig Iron, 

The pig iron makers are better off than any one else in 
the iron trade in this district at date, since in this department of 
the market prices are less a matter of competition than in respect 
of the other industries, and sellers are more in command of the 
market. The backward position of pig iron is stil] due toa re- 
stricted make, and to an entire absence of stocks, and there is not 
the running about for orders in this branch that attaches especially 
to finished iron. Prices are quoted :—Forge pig iron, Stafford 
shire common, 46s.; part-mine, 48s. to 4%3, 6d.; best all-mine, 
80s. to 81s.; cold blast, 110s. ; Northamptonshire, 46s. to 47s.; 
Derbyshire, 48s. 6d. to 49s. 6d.; North Staffordshire, 4!)s. to fs, 


Chamber of Commerce and Trade. 

At the annual meeting of the Dudley and _ District 
Chamber of Commerce on Tuesday, the President, Mr. F. W. 
Cook, said that he trusted that the bottom of the trade depression 
had been reached. So far as the trade of Lancashire was con 
cerned, there was evidence of a revival in the foreign markets, 
especially as regarded South America. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Continued Decline in Pig Iron. 

THE attendance onthe Manchester Iron Exchange on 
Tuesday was about an average one, but the market was rather 
lifeless, although there was again perhaps a little more inquiry 
under the stimulus of lower prices. Indeed, the question seened 
to be, when placing orders, as to the price which the buyer was 
prepared to give, and merchants showed more than usual eagerness 
to book even small quantities almost on the same level as large 
ones. Under the influence of speculation, Middlesbrough has 
declined rather sharply during the week, and was about ls. per 
ton down. Other English sorts did not show much change, but in 
Scotch Glengarnock was the turn lower. There was not, however, 
as much inquiry for this class of iron as in the previous week. 
Demand for hematite, both East and West Coast, is extremely 
dull, with prices all round in buyers’ favour, Forge iron was weak, 


| but there was no change to note in prices, 


DETAILS OF SNOW PLOUGH 


24ft. 24in. long, 3ft. 2¢in. deep, and lin. thick. They are 
secured to each other by the end buffer beam, a strong 


supporting cross stay near the front end and two weight | 


boxes between the wheel centres, which carry 7 tons of scrap 
iron. The wheels are the North-Eastern Railway standard 
20 tons wagon wheels with standard tender axles, axle-boxes 
and springs. The engravings which we are enabled to give 
herewith by the courtesy of Mr. Worsdell, afford an excellent 
idea of the general appearance of this new plough. We may 
add that the weight on the front axle is 7 tons 8 cwt.; on 


the middle axle, 9 tons 13 cwt. 1 qr.; and on the rear axle, | 
10 tons, 30 that the total weight in working order is 27 tons | 


1 cwt. 1 qr. 








NEW SUBMARINE FOG SIGNALS. 


NOTICE bas been given by the Trinity House that on and 
after 24th March four additional submarine bell signals will 
be in operation at lightship stations on the English coast. 


These are, the Spurn light-vessel, at the mouth of the | 


Humber ; the Outer Gabbard light-vessel, in the North Sea 
off Orfordness ; the Owers light-vessel, in the English Channel 
off Bognor ; and the Shambles light-vessel, off Portland. All 
will sound distinctive signals, such as three strokes in quick 
succession following an interval of five seconds, which is the 
characteristic adopted for the Spurnsignal. The light-vessels 


on the English coast already equipped with submarine bell | 


signals are the Royal Sovereign, off Beachy Head; the East 
Goodwin; the Tongue, at the mouth of the Thames; the 
Outer Dowsing, in the North Sea and the two vessels at the 


entrance to the Mersey—the North-West and Bar lightships. | 
The bells at the latter have been provided by the Mersey Dock | 


and Harbour Board, and were described in our issue of August 
16,1907. They were the first light-vessels in the United King- 
dom to te permanently equipped with submarine bell signals. 

Two Irish light-vessels, the Coningsbeg, near Waterford, 


arrangement may possess advantages which make it worth | 
adopting in the case of new vessels. 
In addition to the light-vessel bells referred to above, it is 
intended to place a submarine bell on the sea bed one and a- 
| half miles from the South Stack lighthouse at Holyhead. 
| This bell will be attached to a heavy sinker of the type | 
| described in our article on French submarine bells in our | 
issue of January 1st last, and it will be operated electri- | 
| cally from the lighthouse. A portion of the cost of this 
installation will be borne by the London and North-Western 
Railway Company, whose cross-Channel boats, as well as 
those of the City of Dublin Steam Packet Company, will 
| derive considerable benefit from the proposed signal. If the 
Holyhead bell proves satisfactory—and it must be regarded 
| as an experiment in face of considerable difficulties—a similar 
| bell will be placed by the Trinity House off the Lizard Point | 
| in Cornwall. 
| Numerous experiments have been made both in the United 
States and Canada and on this side of the Atlantic, with the 
view to providing submarine bells in conjunction with buoys ; 
but although a few examples are now in service on the Atlan- | 
tic coast of the States and Canada, the experiments hitherto | 
| made on this side have not proved entirely successful. The 
| experimental bells of this description placed at Spithead and 
| Ymuiden in Holland have been withdrawn recently, but it is 
| to be hoped that the difficulties attending the working of 
| submerged bells in connection with buoys will be overcome, 
and thus enable the efficiency of many secondary aids to 
navigation to be increased. 


| 








THE INSTITUTION OF CiVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS --The ninth ordinary —. of the session will 
| be held in the Library, Philosophical Hall, Leeds, this evening, 
| at 7.30 p.m., when Dr. Unwin will give his second lecture, 
arranged by the President and Council of the Institution of Civil 
‘ Engineers, entitled “Standardisation in Engineering Practice.” 





Finished Iron and Steel. 
There is only a moderate business passing in any depart- 
ment. Billets rule quietly steady, and there is not much English 
material being offered. Ship plates are reported tobe in fairdemand, 


Copper, Brass, Sheet Lead, and Tin. 

Copper sheets were reduced £2 per ton, and tubes, both 
copper and brass, fell 3d. per lb., and closed with a downward 
tendency. Sheet lead: Steady at late rates. Tin: English ingots, 
£2 to £3 per ton lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 51s. to Sls. 6d.; 
Staffordshire, 50s. 6d. to 51s.; Derbyshire, 51s. to 51s. 6d.; Middles- 
brough, open brands, 54s. 7d.. Scotch: Gartsherrie, 57s. 6d.; 
Glengarnock, 57s. to 57s. 6d.; Eglinton, 55s. 6d.; Dalmellington, 
56s. 6d., delivered Manchester. West Coast hematite, 5fs.; 
East Coast ditto, 55s., both f.o.t. Scotch, delivered Heysham: 
Gartsherrie, 55s. 6d.; Glengarnock, 55s. to 55s. 6d.; Eglinton, 
53s. 6d.; Dalmellington, 54s. 6d. Delivered Preston: (rart- 
sherrie, 56s. 6d.; Glengarnock, 56s. to 56s. 6d.; Eglinton, 54s. 6d.; 
Dalmellington, 55s. 6d. Finished iron: Bars, £6 10s.; hoops, 


| £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s, 6d. to 


£6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. 
to £7; sheets, £7 17s. 6d. to £8 ; boiler plates, £7 7s. 6d.; plates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; English 


| billets, £4 10s. to £4 15s.; foreign ditto, £42s. 6d. to £4 7s. 64.; 


cold drawn steel, £9 53. to £9 10s. Copper: Sheets, £69; 
tough ingot, £59 10s.; best selected, £59 10s. per ton ; copper 
tubes, 8#d.; brass tubes, 7d.; condenser, 8d.; rolled brass, 64.; 
brass wire, 6}d.; brass turning rods, 6d.; yellow metal, 5kd. 
per lb. Sheet lead, £16 to £16 10s. per ton. English tin ingots, 
£128 per ton. 


The Lancashire Coal Trade. 

Accounts of the condition of business on the Coal 
Exchange were very conflicting. On the one hand, it was asserted 
by colliery agents that they were unable to keep up with orders 
for house coal, which is probably the case so far as the best 
qualities are concerned. There was, however, a fair quantity of 
secondary sorts obtainable at prices in merchants’ favour. Slack 
and manufacturing coal was offered freely, but there was little 
— from buyers. There was a falling off in shipping demand, 
and for forward delivery holders were inclined to take 3d. to 6d, 
per ton under official rates, 
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BaRROW-IN-FURNESS, Thursday. 


Hematites. 

There is no improvement to note in the hematite pig iron 
trade, and business continues to be steadily quiet. Makers are 
enabled to keep going on a comparatively small output by means 
of small orders, and a great number of them, and these are mainly 
coming from those who in brisk times give out large orders, as 
well for prompt as for forward deliveries, but there are not many 
forward sales taking place at present, and those who are ordering 
small parcels only cover their immediate ———— as it is not 
known how soon lower prices may prevail. Quotations remain 
practically as last week, with mixed Bessemer numbers at 58s. net 
f.o.b. nominally, but sales are still noted at 57s, and under. 
Warrant iron sellers are still quoting 56s, 6d. net cash, and it is 
noted that during the past week they have made no transactions. 
The consumption of iron by steelmakers is small, and there is no 
life in the foreign, colonial, or continental demand. Until an 
improvement in demand from these quarters is manifest, there 
will be no general betterment of present conditions, as the home 
demand at the best of times is not sufficient to maintain the 
capacity of output of the local furnaces. Stocks remain very 
steady at 11,500 tons in warrant stores, and some 60,000 tons 
approximately in makers’ yards. It is feared in the district there 
will have to be a reduction in the output of metal, and certainly 
this will be the case if stocks show any tendency to advance. 
There is not much being done in special hematites, although small 
parcels are ordered occasionally. Very little business is being 
done in ferro-manganese or spiegel, and during the week a cargo 
of 700 tons of the latter has been imported at Workington along- 
side furnaces specially adapted to this trade. Scrap iron is selling 
only in small parcels. The demand for charcoal iron is very slow. 
Iron ore is in poor demand, at about %s, 9d. for good average sorts 
net at mines. 


Steel. 

There is not much being done in any branch of the steel 
trade. ‘The few orders booked in the northern part of the district 
are for rails, fishplates, and oc asionally for sleepers, which are 
intended to be laid in hot climates where timber is not suitab!e. 
Nothing whatever is being done in shipbuilding material, as the 
mills at Barrow, which are the only ones in the district, have stood 
idle for twelve months. There is reason to believe, however, that 
better times are in store for this department in connection with 
the brisker demand which will arise on British and foreign Ad- 
miralty account. Merchant steel is seldom asked for. 


Shipbuilding and Engineering. 

There is an immediate want of orders for new shipping 
tonnage, as the work in hand is gradually clearing up the slipways. 
When the Sao Paulo, the Brazilian Dreadnought, is launched next 
month there will be very little on the slipways at Barrow beyond 
H.M.S. Liverpool], one of the new cruisers recently ordered, and a 
number of submarines, The latter remains a very busy depart- 
ment, 


Shipping. 

Shipping returns from West Coast ports show a distinct 
improvement this week. The exports of iron and steel amounted 
to 17,107 tons—iron 7852 tons, and steel 9255 tons—against 2395 
tons in the corresponding week of last year, an increase of 14,712 
tons. For the year to date the shipments aggregate at 122,911 
tons, against 103,272 tons in the corresponding period of last year, 
an increase of 19,639 tons. Coal and coke remain very quiet. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The New Naval Programme. 


THE proposed Naval Programme has created considerable 
interestin the Sheffield district, owing, of course, to its intimate rela- 
tions with the Government. At the first announcement it was hoped 
that the orders would follow very early on the passing of the 
Estimates, but considering the staall amount provided for pay- 
ment this year, there does not seem much prospect of the actual 
placing of orders to a very large extent being so early as was 
anticipated at the first intimation of the programme. The mere 
passing, however, of the programme, if even deferred in execution, 
must bring work, and work, whether immediate or deferred, will 
be welcome. The Government will make a great step if they 
accelerate even by a few months the placing of the orders which 
they intend giving out this financial year, as the orders at present 
in hand are rapidly being worked off, and the general condition 
of trade is one of continued depression in shipbuilding. The very 
fact, however, of an increased amount being provided for in the 
Estimates foreshadows, it is thought, better employment before 
the end of the year. Generally the programme of prospective 
building is considered better than that of last year. 


Steam Coal Inactive. 


_ Business continues to exhibit considerable weakness. and 
there is not likely to be any material change until navigation is 
opened. That, however, cannot come until well onin April. The 
latest official return of coal exports from Hull—that for the week 
ending 9th March—showed an increase on the weight forwarded 
abroad for the corresponding week of last year, the respective 
quantities having been 39,311 and 30,575 tons. The largest busi- 
hess was done with Buenus Ayres, which took 7208 tons, Rotter- 
dam coming next with 6958 tons, followed by Bremen and La 
Plata with 2910 and 2897 tons respectively. Shipment, trawling, 
and railway rates are as previously quoted—8s, 6d. per ton, 
Disinclination is shown by coalowners to accept forward orders at 
current rates, and this is having some steadying effect upon 
values, but for the moment the dominant feature respecting the 
price of hard coal is not particularly bright. 


House, Small Coal, and Coke. 


The weather, though still uncertain, is less wintry than it 
was, and deliveries of domestic fuel, delayed by the successive 
storms, have been freely made. Asa rule, however, there was no 
very large demand, householders’ requirements having been mainly 
met before the severe conditions set in, The demand is chiefly 
in the higher qualities, A good business is reported with London, 
and beavy deliveries are made under contract. Barnsley best, 
firm at 11s. 6d. to 12s, 6d. per ton ; secondary qualities, 10s. to 11s. 
per ton, A steady trade is being done in gas coals under contract. 
Slacks are in fair demand in the better qualities, the cotton dis- 
tricts maintaining an average business in superior grades at 4s. 6d. 
to 5s, 6d. per ton. Lower sorts of slack in slow sale and weaker. 
Coke continues to be firm, with the various blast furnace require- 
ments fairly satisfactory. Best washed, 10s, 6d. to lls, per ton ; 
unwashed, 10s. to 10s. 6d. per ton. 


The Iron Market. 


_ Very little movement is perceptible here. Buying is 
exceptionally small, and the quarter is closing in quietude all 
— Official quotations are unchanged, and it is not likely that 
era would be stimulated even if still lower rates were offered. 
aa Coast hematites, 67s. 6d. to 68s, per ton; East Coast, 
oy 6d. to 64s, 6d. per ton—both less 24 per cent., and delivered 
: heftield and Rotherham. Stccks are stated to be accumula- 
age Lincolnshire, No. 3 foundry, 49s. per ton ; No. 4foundry, 
, iu Sa ton ; No. 4 fo’ e, 48s, per ton; No. 5 forge, mottled and 
hs ne 48°, per ton; ic, 49s, 6d. per ton. Derbyshire, No, 3 

a Ty, 50s. per ton ; No. 4 forge, 49s. per ton. Both Lincolnshire 
an Derbyshire irons net, delivered in Sheffield and Rotherham. 
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Bar Iron and Sheets. 


Quotations as before, and business very quiet. Bar iron, 
£6 10s. per ton ; sheets, £8 to £8 10s. per ton. No improvement 
in the finished iron business. 


The Steel and other Trades. 


Several of the large firms at the East End are fairly 
well employed in the heavy steel manufacture and in the 
machine shops, the latter mostly in the finishing stages of 
recent armour plate orders. There is very little to add as to 
new orders in marine forgings, &c., beyond what has already 
been referred to, 
very slowly. Inquiries are frequent amongst the various firms with 
respect to the improved qualities of high-speed steel, about which 
so much has been written of late, and we do not hear expectations 
= that there will be any material interference with the 
ordinary trade in high-speed steel. The Admiralty some time ago 
placed their contract for their high-speed steel requirements, and 
are now considering tenders for carbon tool steel, for the supply 
of which there is keen competition, as is inevitable in depressed 
times like the present. One of our leading steel houses, having a 
large business with the United States, reports a better demand 
from that market. Presiding at the annual meeting of the share- 
holders on the 12th inst., the chairman stated there had not been 
the improvement they a1 expected, but there were some signs of 
improvement. For instance, in the month of February they sent 
nearly twice as much to America as in February, 1908, and their 
order sheet was much healthier than it had been for some time. 








NORTH OF ENGLAND. 
(From ovr own Correspondent.) 
Cleveland Pig Iron. 

THE tone of the market is most pessimistic, business is 
altogether disorganised, and ironmasters who have had a long 
experience affirm that they never knew trade so bad, or found it 
so difficult to realise profits. The situation is declared to be even 
worse than it was in 1886, which hitherto has been looked upon as 
the most unsatisfactory period in the pig iron industry of this dis- 
trict—a time when No. 3 Cleveland pig iron fell as low as 29s. per 
ton. Itisnow at 46s. 3d., but costs are much higher than they 
were then. It is most difficult to sell any iron just now, for, as 
there are chances of further reductions in prices, consumers can- 
not be induced to anticipate requirements. Their policy is to 
wait until there are indications that the bottom has been reached, 
or nearly so, and these are lacking yet. The situation is dis- 
appointing in the extreme. March is almost invariably a period 
when demand increases, shipments become brisk, and prices im- 
prove, but none of these characteristics appear this year ; on the 
contrary, the month is an exceptionally bad one, and the feeling 
is a despondent one all round. That too much iron is being 
produced cannot be denied when stocks increase so much ; 
makers talk about reducing the output, but are slow about 
taking action in this direction. The general price this week 
for prompt f.o b. deliveries of No. 3 Cleveland G.M.B. pig iron 
has been 46s, 3d. per ton, and for next quarter 46s. 9d., the 
lowest rates that have been known since May, 1905, and nearly 
ls. per ton less than the figures ruling last week. Cleveland 
warrants were on Tuesday morning under 46s. cash buyers for 
the first time for nearly four years, but since then offers have 
been increased to 46s. 1d. cash. No. 1 has been sold at 
48s, 9d. per ton, No. 4 foundry at 45s. 6d., No. 4 forge at 
45s. 3d., and mottled and white at 45s. It will be noted that 
the lower qualities have not fallen at the same rate as No. 3. 
That is due to their being rather scarce. The furnaces have for 
some time past been working better than usual, and have pro- 
duced more No. 3 iron and less of forge qualities, which is to 
the advantage of the ironmaster. Scarcely enough forge iron 
is forthcoming to satisfy the requirements of consumers, and 
some of the makers quote as much for No. 4 forge as for 
No, 4 foundry. 


Hematite Pig Iron. 


Not the least indications of improvement can be noted in 
the East Coast’hematite pig iron trade, though the situation is 
somewhat better with steel manufacturers who consume this 
description of pig iron. There appears to be too much pig iron 
made, and merchants hold considerable quantities, which makes 
them rather keen competitors of the producers. The tendency of 
prices being downwards, consumers will not buy for delivery more 
than afew weeksahead. Either the output will have to be reduced, 
or prices must be lowered. It is believed that ironmasters have 
considerable stocks, and they take badly to it, as for years they 
have had scarcely any unsold iron in their yards. Mixed numbers 
areat 55s, per ton for early f.o.b. delivery, and for forward delivery 
quotations are merely nominal. The slackness in the hematite 
iron trade is due solely to depression, for it is not affected by the 
gambling in the warrant market, there being now no hematite iron 
in the public stores in this district. The cost of materials has 
eased slightly, for Rubio ore has fallen to 16s. per ton c.i.f. Mid- 
dlesbrough, and furnace coke is down to 14s, 6d. per ton delivered 
Middlesbrough. Both ore and coke have been much too dear, 
and the reduced quotations tend to put the ironmasters in a some- 
what less unsatisfactory position. 


Stoek of Cleveland Pig Iron. 

The stock of Cleveland pig iron continues to increase in 
Connal’s public store, but not so rapidly as it did last month, but it 
should be declining at this season, for March is usually a time of 
good shipments, declining stocks, and improving prices. This 
year, however, it is marked by none of these characteristics, and 
one must go back a good many years to find such an unsat'sfactory 
March. On the 17th Connal’s held 188,235 tons of Cleveland pig 
iron, an increase this month of 14,926 tons. The stock consisted 
of 186,200 tons of No. 3, 1000 tons of No. 4 foundry, and 1035 tons 
of other Cleveland iron not deliverable as standard. 


Shipments of Pig Iron. 

Exports of pig iron from the Cleveland district are very 
— but they are beginning to improve, and, at any rate, are 
better than those of last month. The deliveries to oversea ports 
are less than they would have been, because of the severe weather, 
which has stopped iron being sent to the leading ports in Northern 
Europe, because the frozen rivers and canals have prevented the 
iron being forwarded into the interior. But for this there would 
have been heavier shipments to Germany. The exports are worse 
than they have been in March for a good many years, and this has 
its influence in depressing the market. Italian demands eontinue 
very good. The shipments of pig iron from the Cleveland district 
up to the 17th reached 42,944 tons, as compared with 38,832 tons 
last month, 67,272}tons in March, 1908, and 70,536 tons in March, 
1907, all to 17th. 


Manufactured Iron and Steel. 

Business, especially in steel, is certainly much less un- 
satisfactory than it is in the pig iron trade, and in the rail-making 
branch it may be described as fair, while for plates and angles the 
demand has sensibly improved. The district is turning out a 
greater tonnage of rails than has ever before been known, there 
being four large works producing them where only two concerns 
were engaged upon them formerly. Heavy steel rails are quoted 
at £5 5s. per ton net f.o.b. Sellers of c.i. chairs and steel sleepers 
have not found their trade increase to the same extent as that in rails, 
and they could produce a good deal more than the market at present 
calls for. They ask £3 10s. net for c.i. chairs, and £6 10s. net is 
the price of steel sleepers. Ship plates are firm at £6 less 24 per 





In railway material work is coming forward |- 








cent. f.o.t., but the demand is not brisk, though it is some- 
what better than it was. Iron ship plates are in small request. 
The quotation for iron ship plates is £6 7s. 6d., less 25 per cent. 
f.o.t. Steel ship angles are at £5 12s. 6d., and iron ship angles 
at £6 15s. per ton, both less 24 per cent. f.o.t. The bar manu- 
facturers have great difficulty in keeping their mills ‘fully 
employed, the la e reduction of price having done little good in 
the way of bringing forward fresh orders. 


The Tees Transporter Bridge. 

The Middlesbrough Corporation evidently believe in a 
festina lente movement with regard to the proposed construction of a 
transporter bridge over the river Tees in lieu of the present ferry. 
It is some years since the matter was first mooted, and they have 
now got as far as receiving the tenders for the work, but they 
hold over their consideration until the new borough engineer 
commences his duties after Easter. At a meeting of the Ferry 
Committee on Tuesday the six tenders were opened, but it was 
agreed not to disclose the names at present. The amounts quoted 
were :—No. 1, £88,713 15s.; 2, £79,813 1s.; 3, £84,589 14s. 5d.; 
4, £110,861 11s. 8d.; 5, £69,126 ; and 6, £83,288 11s. 6d. Some 
surprise was shown by the members at the amounts of the 
tenders. ‘hose connected with the proposed Middlesbrough and 
West Hartlepool Light Railway desire to know whether the 
bridge as proposed would be available for the purpose of convey- 
ing the Light Railway Company’s tramcars, and whether the Cor- 
poration are prepared to give the company running powers over 
the bridge, so that a through line might be constructed. The 
Corporation cannot yet give the information required. 


Shipbuilding. 

The depression in the shipbuilding industry is well illus- 
trated by the ioformation given at the annual meeting of William 
Doxford and Sons, Limited, at Pallion, Sunderland, on Tuesday. 
In 1908 the. company launched only five steamers with a gross 
register of 20,271 tons, against 22 steamers'of 91,254 tons in 1907, 
and 23 steamers of 90,765 tons in 1906. Only four steamers are 
now in course of construction at its yard. The chairman con- 
siders that the state of the shipbuilding industry is worse than it 
has been for generations, for with the prices of steamers lower 
than have ever before been known, labour and materials are very 
much higher than in previous slack times. As far as can be seen 
the results of the present year’s working will be again unsatisfac- 
tory. At the adjourned annual meeting of Richardsons, West- 
garth and Co., Limited, it was stated that the directors had 
decided to close one of their three works, as it would be more 
economical to keep two works running with some approach to 
regularity than three partially. The endeavour to bring about a 
combination of the marine engine building establishments on the 
North-East Coast has proved abortive, it being found impossible to 
reconcile conflicting interests. That was officially announced at 
the Richardson Westgarth annual meeting. 


Coal and Coke. 

The coal market has become decidedly quieter now that 
the labonr troubles in the South Wales coal trade will not 
develop into a general strike, and the quotations have gone back 
to the figures of last month. Bzst steam is down to 10s.; best 
gas to 9s, 9d.; bunkers to &s. 9d.; and coking coal to 8s. 6d. 
Partly in sympathy with the fall in pig iron prices furnace coke has 
been reduced 6d. per ton to 14s. 6d. delivered Middlesbrough, 
which is the lowest reported for several years, but that. does not 
tempt consumers to buy, except from hand to mouth only. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Improvement in Shipbuilding. 

THERE is no doubt that a gradual improvement is taking 
place in the amount of shipbuilding work in hand on the Clyde. 
Quite a number of orders for merchant vessels have been placed 
within the last few weeks, and the Government work is also on the 
increase. Confirmation has been received of news cabled a few 
days ago that the Australian Commonwealth has decided that 
three destroyers shall be built on the Clyde by the Fairfield Com- 
pany and Messrs. William Denny and Brothers, two of these to be 
finished here and the third to be sent out in parts to be put 
together in Australia, as an object lesson for the Colonial work- 
men. The two completed destroyers, including armament, are to 
cost £82,500 each, and the one to be reconstructed ia Australia 
£71,000. The vessels are to be built under the inspection of Pro- 
fessor Biles, and a number of Australian workmen are to be 
engaged in the yards at the various parts of the works. Progress 
is being made with the vessels ordered some time ago for the 
British Admiralty, and one or two of the larger firms, which have 
hitherto only had partial employment, have now placed their 
workmen on full time. 


The Pig Iron Market. 

The depression in the pig iron warrant market has 
continued, and prices have further receded. Statistics are 
generally unfavourable, and values are still falling in the case of 
foreign iron. For a considerable time nothing had been heard 
of American competition here in raw material, but reports are 
now current of the probability of some States-made pigs being 
introduced at prices that would undersell the home producer. 
Whether anything will come of this business remains to be seen. 
The impression is that if ever such imports should arrive they 
will necessarily be of small proportions. Only a limited business 
has been done in the Glasgow market this week. Cleveland 
warrants have sold since last report from 46s. 84d. to 46s. cash, 
46s. 6d. to 46s. 4d. one month, and 47s. 4}d. to 46s. 8d. three 
months. Sales of this class of iron have also taken place at 4ts. 4d. 
for delivery in ten days, 46s. 54d. fourteen days, and 47s. for 
4th May. 


Seotch Makers’ Iron. : 
The output of pig iron is considerably larger than it was at 
this time last year. There are 82 furnaces in biast, compared with 73 
twelve months ago, and of the total 40 are producing hematite, 37 
ordinary and special brands, and 5 basic iron. There have been 
fair deliveries under existing contracts, and the shipments bulk 
rather better ; but the current business is unsatisfactory. _The 
demand on the part of home consumers is particularly slow, the 
bulk of the business being on English account and for abroad. It 
is a notable fact that while our pig iron exports to Canada are not 
much over a. half of what they were at this time last year, the 
quantity sent to the United States has more than doubled. . The 
prices of makers’ pig iron are again in a ber of inst 
reduced. Govan and Monkland, Nos. 1, are quoted f.o.s, at 
Glasgow, 54s.; Nos. 3, 52s.; Carnbroe, No. 1, 55s. 6d.; No. 3, 
52s. 6d.; Clyde, No. 1, 59s.; No. 3, 53s.; Gartsherrie, No. 1, 
59s. 6d.; No. 3, 53s, 6d.; Calder, No. 1, 59s. 6d.; No. 3, 54s. 6d.; 
Summerlee, No. 1, 60s.; No. 3, 55s.; Langloan, No. 1, 60s.; No. 3, 
53s.; Coltness, No. 1, 88s. 6d.; No, 3, 57s.; Glengarnock, at Ard- 
rossan, No. 1, 61s.; No. 3, 55s.; Eglinton, at Ardrossan or Troon, 
No. 1, 543.; No. 3, 52s.; Dalmellington, at Ayr, No. 1, 57s.; 
No. 8, 52s.; Shotts, at Leith, No. 1, 60s.; No. 3, 55s.; Carron, 
at Grangemouth, No. 1, 62s.; No. 3, 56s. per ton. 





Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were rather larger, amounting to 7293 tons, against 648] in 
the preceding week, and 7502 in the corresponding week of last 
year. - To the United States 763 tons were despatched, Canada 50, 
South America 60, India 558, Australia 345, France 50, Germany 
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35, Holland 105, Bejgium 10, Spain and Portugal 180, China and 
J 420, other countries 214, the coastwise shipments being 
4568, against 4767 in the same week of 1908. The arrivals at 
Grangemouth of pig iron from Cleveland and district amounted to 
8033 tons, showing a decrease of 2337 tons compared with the im- 
ports in the corresponding week. 


Hematite Ore and Pig Iron. 

A dozen cargoes of iron ore arrived in the Clyde in the 
course of the last six days, compared with fourteen cargoes in the 
preceding week. The imports since the beginning of the year 
show a marked increase compared with the quantity received in 
the corresponding period of 1908. The output of hematite pig 
iron is large, being at the rate of about 2000 tons per week above 
the quantity turned out at this time last year. Considerable 
stocks of this class of iron are understood to be held in makers’ 
private stores, but it is expected that it will all be wanted when 
the trade revival becomes general. The present demand is com- 
paratively quiet, and the price is quoted 56s. 6d. to 57s. per ton 
for delivery at the West of Scotland steel works. Cumberland 
hematite warrants are quoted in our market 55s. Id. buyers, 
55s. 44d. sellers, f.o.b, Cumberland ports. 


Finished Iron and Steel. 

The makers of finished iron in the West of Scotland, who 
experienced a slight improvement in business in the latter part 
of last week, now find orders about as difficult to obtain as ever, 
and a number of rolling mills are practically idle. At the steel- 
works a similar condition of matters exists. While fair quantities 
of miscellaneous structural material are being turned out, and 
merchants are purchasing considerable quantities of such goods for 
shipment, the heavier branches of the steel trade are much in want 
of specifications. Perhaps the adherence of the steel makers to 
prices that are being underquoted by merchants has something to 
do with the present scarcity of orders. The plea of the makers is 
that prices are already low enough consistently with the earning 
of a fair profit on the manufacture, and this is probably quite true. 
Makers of raw material are also maintaining values, but should 
the present depression in the pig iron market go further, as some 
authorities anticipate, the prices of manufactured articles must 
suffer to some extent. 


The Coal Trade. 

The coal market has been dull this week, ercept as 
regards house coal for home use, which has sold very well at full 
rates, owing to cold weather. Shippers to Northern European 
ports have rather been holding off, in view of the reported 
difficulties of the navigation, resulting from ice. Shipping 
qualities have, therefore, been difficult to sell. At Glasgow 
Harbour, house coal for shipment is quoted 8s. 9d. to 9s. 3d., 
splint 9s. 3d. to 9s. 9d., and steam coal 9s. 6d. to 10s. 3d. per ton. 
The past week’s coal shipments were remarkably good, but at 
some of the ports this week business has been quite slack. The 
railway companies have offered to reduce the demurrage charges 
for the delay of coal wagons for three months from Ist February 
last, when the system of charges was introduced; but the 
coalmasters refuse to agree to any charge, holding that the rates 
of carriage are already so onerous that no further exactions ought 
to be made. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade. 

Some of the thoughtless spirits among the miners last 
week would have hailed the beginning of a strike, but, fortunately 
for the coal industry and the large number now depending upon 
it, wiser counsels predominated, and the temporary arrangement 
brought about the return of the Aberaman colliers, and the 
general resumption of work at collieries may be taken as a 
security that the matters in dispute will be settled and 
steady trade be witnessed in all directions. Some of the 
students of the situation have gone so far as to believe 
that the trade is now safe until the end of June, when 
the Eight Hours Act will thrust forward its first disturbing 
influences. An effect of late unrest was shown on contracts, 
but heavy shipments are again coming into note. On Saturday 
47,000 tons were dispatched from Cardiff, and on Monday 60,000 
tons, and it is known that Italian shippers are busy. Bristol 
Channel returns show a falling off in foreign coal shipments of 
50,000 tons in cargo, but an increase in bunkers of 14,000 tons. 
In Newport coals, as previously stated, there was an increase ; 
Cardiff was not so fortunate. The action of Mr. Shaw in his 
conciliatory action with the Aberaman men is well contrasted 
with the violent attitude of one or two of the miners’ leaders. 
The prospects of the week are now more favouravle, but the 
demand is less than one would have expected. The latest state- 
ment on ‘Change, Cardiff, is that the undertone is healthy ; that 
though tonnage is not brisk in arrival, chartering continues active. 
Little, if any, very best Admiralty coals are obtainable under 
lds, 3d. Latest Cardiff prices :—Best large steam, 14s. to 14s. 6d.; 
seconds, 13s. to 13s. 6d.; ordinary large steam, 12s. 6d. to 13s.; 
drys, best, 13s. 9d. to 14s. 3d.; ordinary 12s. 6d. to 12s. 9d.; 
best Monmouthshire black vein, 12s, 9d. to 13s.; Western Valleys, 
12s. 3d. to 12s. 6d.; Eastern Valleys, best kinds, lls. 9d. to 12s.; 
other sorts, Ils. to lls, 6d.; best house coal, 17s. 6d. to 18s; 
others, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
through, 13s. 6d. to 14s.; No. 3 smalls, 9s. 6d. to 9s. 9d.; No. 2 
Rhondda, 11s. 9d. to 12s.; through, 9s. to 9s. 6d.; No. 2 smalls, 
7s. to 7s, 3d.; best washed nuts, 13s. to 13s. 3d.; seconds, 12s. to 
12s. 3d. ; best washed peas, lls. 6d. to 12s.; seconds, 10s. to 
10s. 6d.; best small steams, 8s. 6d. to 8s. 9d.; seconds, 8s. to 
8s, 3d.; other smalls, including drys, 7s. to 7s. 6d. Patent fuel, 
l4s. 6d. to 15s. Coke, furnace, 15s. 6d. to 16s. 6d.; foundry, 
ordinary, 17s. 6d. to 20s. 6d.; special, 24s. to 26s. Pitwood, 18s, 
to 18s, 6d. ex ship. 


Newport Coal Prices. 

Little alteration ; slightly better demand for Eastern. 
Best Newport black vein: - Large steam, 12s. 9d. to 13s. 3d.; 
Western Valleys, 12s. to 12s. 6d.; Eastern Valleys, lls. 9d. to 
12s,; other kinds, 11s. to 11s. 6d.; smalls, best, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 9d. to 7s. ; inferiors, 6s. 3d. to 6s. 6d.; through coals, 
10s. to 10s. 6d.; others, 9s. 3d. to 9s. 6d.; nut coals, 12s. to 
12s. 6d.; others, 10s. 3d. to 10s. 6d.; smithy sorts, ls. to 11s. 6d.; 
house coals, best, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d. 
Patent fuel, 13s. 3d. to 13s, 9d., all less 2}. Pitwood, 13s, 3d. 
to 13s, 6d., ex ship, Coke, furnace, 15s, to 15s. 6d.; foundry, 
16s. 6d. to 17s. net. 


Swansea Coals: Anthracite. 

Rather a dull market ; poor tonnage ; arrivals of late and 
quotations affected slightly. Red vein active ; peas and beans 
quiet ; rubbly culm stronger. Stanllyd handpicked malting, large, 
22s. 6d. to 23s, net ; seconds, 19s. 6d. to 20s. 6d. net; big vein, 
16s. 6d. to 18s., less 25; red vein, 13s. 6d. to 14s., less 24 ; 
Machine-made coals: Cobbles, 22s. 6d. to 23s. 6d.net ; French nuts, 
23s. 6d. to 24s. net; beans, 17s. to 18s. 6d. net; German nuts, 
23s. 6d. to 24s. net; screened beans, 12s. 6d. to 13s, 6d. net ; peas, 
10s. to lis. net; rubbly culm, 5s. 3d. to 5s, 6d. net, less 23; 
duff, 2s. to 2s. 3d., less 2}. Other coal :—Steam, 14s. 6d. to 15s., 
less 2} ; seconds, 13s. 6d. to 14s., less 24 ; ordinary large, 12s. 6d. 
to 13s., less 24 ; through bunker, 9s. 6d. to 10s., less 24 ; small, 
according to quality, 6s. 6d. to 7s. 6d., less 2} ; No. 3 Rhondda, 
17s. to 18s., less 24; small, 9s. 6d to 10s., less 24; patent fuel, 
12s, 6d. to 13s., less 24, all t.0.b, Swansea, cash 30 days, - 





Tron and Steel. 

‘There is a great sameness about the trade, one leading 
line might be reproduced week after week —‘“‘ one large shipment 
foreign and a few smaller ones for home.” Last week a fine cargo 
of 3500 tons steel rails was sent from Cardiff to Calcutta, and 
some minor ones on Great Western account to Highbridge, fish- 
plates, &c. Scrap iron has been coming into Swansea from 
Harrington and Dublin. Pig iron from Workington and Harring- 
ton to Newport, pig from Grimsby to Swansea, and pig iron from 
Ulverston to Neath. I note that crop ends are coming from 
Workington to Swansea, and one favourable sign is that 
increased cargoes of iron are being received, the bulk from 
Bilbao to Guest and Co., but a large shipment from Benisaf 
to Newport. It is announced in Dowlais that the large make 
of steel sleepers being turned out from the mills is destined for 
Bombay. On the Metal Exchange, Swansea, mid-week prices were 
as follows :—Pig iron: Hematite mixed numbers, per ton, 54s. 
cash, and one month; Middlesbrough, 46s. cash, 46s, 3d. one 
month ; Scotch, 52s 9d. cash, and one month; Welsh hematite, 
60s. to 6Us. 6d. per ton; East Coast hematite, c.i.f., 50s. to 
59s. 6d. per ton ; Bessemer and Siemens steel bars, £4 7s. 6d. per 
ton; no steel rails, prospects better. Iron ore: Best Rubio, 
lds. 6d. to 16s.; seconds, 14s. 6d. to 15s. This week 2106 tons 
steel came from Bruges to Mawdey Jones, Newport ; 2600 tons 
ore to Ebbw Vale, from Decido ; and 255 tons steel rails were sent 
from Newport to Highbridge. 


Tin-plate. 


A good week was again enjoyed last week, both in 
receipts from the tin-plate works, which totalled 99,870 boxes, 
and in shipments, 118,596 boxes. Stocks are reduced to 260,631 
boxes. At Llanelly the works are going on regularly, but 
merchants say not with so much activity as they could wish ; 
out managers are busily engaged in extensions and improve- 
ments, and prospects are regarded as decidedly hopeful. The 
investment of capital, states one authority, has been great, and 
a remunerative return is confidently expected. Old Castle, 
Dafiw, Old Lodge, and St. David’s Works are specially named. 
Latest Swansea reports mid-week: Another furnace in; market 
very dull ; prices at a low level. Last quotations: Bessemer and 
Siemens, I.C., 20 x 14, 11s. 74d. to 11s, 9d.; ternes, 21s. to 21s. 3d. ; 
C.A. roofing sheets, £8 5s. per ton; big sheets for galvanising, 
£8 5s. to £8 7s. 6d. ; finished black plates, £9 5s. ; galvanised 
sheets, 24 g., £12 10s.; block tin, £128 cash, and £129 12s. 6d. 
three months. Other quotations, Swansea :—Copper, £54 17s. 6d. 
cash, and £55 12s. 6d. three months ; lead, English, £'3 17s. 6d., 
Spanish, £13 7s. 6d. ; spelter, £21 5s. ; silver, 23,°;d. per oz. 


Welsh Anthracite. 

General attention has been drawn to the fact of a record 
increase from Swansea district of anthracite, totalling 32/,253 tons, 
Spain is now reported to be on the eve of engaging in active com- 
petition to take cheap supplies to Bilbao, but anyone conversant 
with the primitive condition of that place will not expect much 
until it is improved, and the cheaper coal tells upon the pig iron 
make of Bilbao, when the rivalry may be more keenly felt. It was 
stated this week on Change, Swansea, that much larger quantities 
of anthracite are now being sent to home destinations, and that 
large purchasers are to be found in the heart of the Midlands, in 
Yorkshire, and Durham. Local coals are cheaper, but the differ- 
ence is more than compensated for by the increased power given 
by Welsh anthracite. 








CATALOGUES. 


JOSEPH ADAMSON AND Co., Hyde, Cheshire.—This is a list giving 
sizes of dished ends for Lancashire boilers. Illustrations are in- 
cluded, and there is a table giving dimensions and thicknesses in 
inches and the metric equivalents. 

J. P. HALL AND Sons, Limited, Peterborough.—This is a taste- 
ful little catalogue having reference to compound feed pumps, 
compound service pumps, single-cylinder feed pumps, single- 
cylinder service pumps, single-cylinder air pumps, twin-beam air 
pumps, duplex pressure and ash ejector pumps, oil fuel pumps, 
valves, &c. The catalogue contains many illustrations, and there 
are tables giving sizes and other particulars relating to standard 
pumps. 

JOSEPH KAYE AND Sons, Limited, 93, High Holborn, London, 
W.C.—This is a well got-up little pamphlet dealing with oil filters, 
oil cans, glass lubricators, torch lamps, bunker lamps, safety 
lamps, oil bottles, and wage cups and trays, The pamphlet is 
well illustrated, and prices and other particulars of interest to 
buyers are given. The information contained in the pamphlet is 
admirably arranged, and the price of any article can readily be 
found. 

MIRRLEES, BICKERTON AND Day, Limited, Hazel-grove, near 
Stockport.—-This is an excellently got-up little pamphlet dealing 
with the Mirrlees Diesel ‘‘ oil engines.” Among other things it 
contains some notes on the formation of the company, a descrip- 
tion of the engine, notes on the cost of running, some notes on 
the special features of the Mirrlees-Diesel engines, and a list of 
the names of ships on which these engines have been fitted. 
The illustrations are worthy of much praise, and the pamphlet 
is full of interesting matter. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—Pamphlet 
No. 50 has reached us from this firm. It illustrates switch gear 
for mining work, which is specially designed for three-phase dis- 
tribution and motor control. On the front page a compact 200- 
ampere panel for a 3000-volt circuit is illustrated, The pamphlet 
deals with switch panels for currents up to 400 ampéres and pres- 
sures up to 6000 volts and low and medium pressure panels for 
pressures not exceeding 650 volts. Prices and other particulars of 
interest to buyers are given in tabular form. 

RICHARD JOHNSON, CLAPHAM AND Morris, Limited, Lever-street, 
Manchester.—This firm has sent us a pamphlet in which is 
described and illustrated a test of reinforced brickwork, on the 
H.B. system, made in Liverpool in January last. The test was 
carried out on a hollow storm wall built as follows:-An outer 
wall, 44in., cavity 14in., and an inner wall 3in., or brick on edge, 
making a 9in. wall. The distance between the piers was 10ft., 
the length of the cantilever portion 5ft., the height 3ft., and the 
wall was built about 3ft. from the ground. The bricks were of 
the common red quality, the cement mixed in tbe proportion of 
three parts sand to one part cement. The joints were reinforced 
in every course, the reinforcement being carried throughout the 
entire length of wall and piers, and there were no ties of any kind. 
The tests demonstrated that walls built on this principle were 
capable of resisting remarkably high vertical and lateral pressures, 








THE FARADAY SociETy.—The forty-second ordinary meeting of 
the Faraday Society was held on Tuesday, March 2nd, 1909, at 
the Institution of Electrical Engineers, 92, Victoria-street, 5S. W. 
Dr. N. T. M. Wilsmore occupied the chair. Dr. V. H. Veley, 
F.R.S., read a paper on ‘‘ The Rate of Evolution of Gases from 
Homogeneous Liquids.” The next ordinary meeting of the 
Society will take place on Tuesday, March 30th, when the follow- 
ing papers will be read:—‘‘The Electro-Analysis of Mercury 
Compounds with a Gold Cathode,” by F. Mollwo Perkin, Ph.D.; 
‘*The Relation between Composition and Conductivity in Solu- 
tions of Metal and Ortho-Phosphoric Acids,” by E. R. 
Prideaux, M.A., D.Sc.; ‘‘A New Electrical Hardening Furnace,” 
by E. Sabersky ; and ‘‘ Experiments on the Current and Energy 
Efficiencies of the Finlay Alkali Chlorine Cell,” by F, G. Donnan, 
M.A., Ph.D. 


PERSONAL AND BUSINESS ANNOUNCEMENTs, 


Davis-PeRRETT, Limited, inform us that their address now jg 
Caxton House, Westminster, 5. W. 

Mr. JAMES DONALD informs us that, after thirteen years’ 
experience in United States shipyards, he has opened an office at 
17, Victoria-street, Westminster, as a consulting naval architect, 

BARLOW AND CHIDLAW, Limited, of Pendleton, Manchester 
inform us that they have opened a London office at St. Stephen's 
House, Westminster, S.W. Telephone No.: Gerrard 881. My 
H. J. W. Oxlade, M.I. Mech. E, will represent their interests 
in London and the South-East district. 

A BRANCH office of the London Supply Department of the British 
Westinghouse Electric and Manufacturing Company, Limited, has 
been opened at 27, Chancery-lane, W.C. Inquirers for such 
accessories as lamps and fittings are requested to apply to the 
above address instead of at 2, Norfolk-street, W.C. ‘The tele. 
phone number remains 3261 Gerrard, and the telegraphic address 
is ‘* Westelec, London.” 

WE are advised by Messrs, George Swainston and (o, that 
they have recently heen appointed London representatives of 
H, and C. Grayson, Limited, of Liverpool; also of Palmer's 
Shipbuilding and Iron Company, Limited, of Jarrow-on-Tyne, for 
the repairs and dry-docking of steamers, in addition to represent. 
ing the Tredegar Dry Dock and Wharf Company, Limited, of 
Newport, Mon. They also draw attention to the change of their 
address to Billiter House, Billiter-street, E.C. 








ContTrRacts.—Hemans and Son, of 61, Mark-lane, E.C., have 
received orders for their aluminium solder from the [Russian 
Government.—Among the orders which the Phcenix Dynamo 
Manufacturing Company, Limited, of Bradford, for generators, 
motors, or other electrical gear has recently received are orders 
from the Capetown Corporation, the Corporations of (‘ardiff, 
Birmingham and Liverpool, from the Birmingham University, and 
from various manufacturing firms.—The Secretary of State for 
War has accepted the tender of Direct-Gas Fuel, Limited, |, ondon, 
for four sets of the Gregory patented smoke-preventing apparatus 
to be fitted at the power-house, Enfield Lock. 


DESTROYERS FOR AUSTRALIA.—The news cabled from Melbourne 
on 13th inst. that the Commonwealth Government had accepted 
the joint tender of William Denny and Brothers, Dumbarton, and 
the Fairfield Shipbuilding and Engineering Company, Govan, for 
the construction of three torpedo boat destroyers has since been 
confirmed officially. Two of the vessels are to be constructed 
complete, including armament, at a cost of £82,500 each—one to 
be completed in fourteen and the other in fifteen months. The 
materials for the third vessel are to be prepared in a year's time 
and despa'ched to Australia for re-erection and completion there, 
the price in tiis case to be £71,000. The vessels are to be 245ft, 
long by 24ft. beam, and are to have a speed of 26 knots. The 
construction work in Scotland will be supervised by Professor 
Biles, of Glasgow University, who drew up the specifications to 
which the vessels will be built. About twenty workmen wil! be 
sent from Australia to take part in the work of construction on 
the Clyde, who will on their return to Australia form the nucleus 
of a constructional staff to deal with the re-erection of the third 
destroyer and with the construction of other destroyers to follow. 
The first intention of the Australian Government was to build a 
fleet, and they asked tenders from the leading shipbuilders for the 
construction of twelve vessels, some of them to be built in this 
country and some in Australia. According to Captain R. Muir 
head Collins, R.N., the representative of the Australian Common- 
wealth Government in this country, the present order marks the 
starting in a small way of a definite policy on the part of the 
Australian authorities towards the formation of an Australian 
navy. 

CONSTRUCTION OF Docks.—The second of two lectures on 
“The Design and Construction of Docks” was delivered by Sir 
Whatley Elliot, M. Inst. C.E., on March 12th, before the Glasgow 
Association of Students of the Institution of Civil Engineers, ia 
the hall of the Institution of Engineers and Shipbuilders, Mr. C. 
P. Hogg presiding. The lecture dealt mainly with the practical 
work of dock construction. The choice of the site for docks in 
most cases did not rest with the engineer, but he was frequently 
called upon to construct docks in the most difficult places. The 
site, therefore, should first of all be carefully examined to ascer- 
tain the exact nature of the ground. Extreme care must also be 
taken in building a wall upon clay, especially if there was a possi- 
bility of it having been originaliy deposited at the bottom of a 
tidal estuary. Almost equally important was the material with 
which the wall was backed. In some places, he said, it was im- 
possible to reach a hard foundation by ordinary means, either on 
account of water, or the excessive depth of the overlying soft 
material. One way of getting over the difficulty was by piling, 
and to build a wall on framework resting on the heads of the piles. 
It did not, however, prevent the wall from giving way in bad 
ground. In some cases cylinders of iron, brickwork, or concrete 
were used, They were sunk by excavating the mud or other 
material from the inside and forcing them down by weights. ‘The 
wall was then built on these cylinders, Brick cylinders from sink- 
ing wells had been in use for many years in India. They had also 
been used for the foundations of bridges, but it appeared that 
cylinders were first used for the foundations of quay walls at 
Glasgow. 

ENGINEERING FOREMEN AND Too.s.—The twelfth annual dinner 
of the Glasgow and West of Scotland Association of Foremen Kngi- 








neers and Draughtsmen was held in the Grosvenor Restaurant, 
Glasgow, on the 13th inst., when Mr. James Gilchrist, of Messrs. 
Barclay, Curle and Co., presided over a company numbering over 
300. Mr. James Denny, in submitting the toast of ‘‘ The Glasgow 
and West of Scotland Association of Foremen Engineers and 
Draughtsmen,” congratulated the Association on the success 
attending it since its institution twelve years ago, when there were 
only twelve members. The toast of ‘‘Clyde Engineering and 
Shipbuilding Industries ” was responded to by Dr. John Inglis and 
Mr. Charles Day. An item of the programme was the presenta- 
tion by the Chairman of prizes which had been offered by 
Mr. Joseph Barrow, of Messrs. Thomas Shanks and Co., Johnstone, 
for the best papers on ‘‘The Proper Shape and Cutting Speed of 
Tools.” Following the presentation, Mr. Barrow made some 
interesting remarks reminiscent of his own early experiences as 4 
foreman, and pregnant with good counsel for the younger fore- 
men. Contrasting the present with the past, the speaker went 
back to his early days of sixty-four years ago, when he was bound 
apprentice for seven years to the locomotive builders, Jones and 
Potts, of Newton, half-way between Manchester and Liverpoul. 
In 1855 he went to Whitworth’s, where everyone had to work 
sixty-four hours in the week, Wh tworth’s was then making 4 
hexagonal gun, and all the shot and shell had to be planed 
hexagonal on their six faces, and with the rotating twist. These 
faces were up to 6in. and 9in. wide, and were planed in a planing 
machine, the whole surface at single cuts 7in. wide, and two or 
three ata time. This was done with a most beautiful tool. At 
the Gun Factory, Woolwich, Edmunds, the chief foreman, did 
great things, and his gun-turning tools were 3in. wide, taking 
arge cuts, Referring tothe papers which had secured the prizes 
he had offered, Mr. Barrow said their literary quality had sur- 
prised him no less than the technical ability which underlay them. 
Speaking of the necessary qualifications for a good foreman, 
Mr. Barrow said that he must be dogmatic, and, like Sir Oracle in 
the play, when he opens his mouth let no dog bark. He must 





also be able to speak to his men in their own language. Disciplize 
must be maintained, aS 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

A LImireD trade continues to be done in all departments 

of the iron industry. Ina day or two the members of the Steel 
Convention will meet for the purpose of fixing the prices for the 
second quarter of the — year. Raw bars are at present 
quoted M. 82.50 p.t.; pillets, M. 95 p.t.; ingots, M. 87.50 p.t.; 
and plates, M. 97.50 p.t., with an export bounty of M. 15 p.t. for 
foreign consumption. 


Iron and Steel in Silesia. 
However slight the improvement on the Silesian iron 

market may have been, it was generally regarded as a favourable 
In a period of dulness and depression like the present, 
even the slightest change for the better is welcomed. Dealers, as 
a rule, are more inclined to purchase. On the pig iron market a 
quiet condition prevails, and stocks are pretty heavy. The blast 
furnace works, therefore, continue to limit their output. In the 
manufactured iron department more life could be noticed in a few 
instances. Plates, and also girders and sectional iron have been 
in better request, and prospects are considered fair in this branch. 
Rails of every description meet with strong demand, and the pipe 
foundries are also in lively occupation. 


sy mptom. 


From the Saar and Moselle District. 
The increasing animation that could be noticed a few 

weeks ago has not continued in all trades, still the majority of the 
iron-producing establishments are well occupied, and further 
improvement was reported in the semi-finished steel trade. Bars 
in basic meet with good request, while heavy plates are neglected ; 
a falling «ff in demand can be noticed in gas and water pipes. 


Sales of the Steel Convention. 
During February the sales of the Steel Convention were 
307,635 t., as compared with 419,191 t. in January, and as against 
420,508 t. in February, 1908. This shows a decrease of 11,556 t. 
compared with January, and 22,873 t. compared with February 
last year. In semi-finished steel February deliveries amounted to 
105,098 t., as against 118,745 t. in January, and compared with 
198,854 t. in February, 1908; railway material, 166,662 t., as 
against 159,266 t. in January, and as against 207,562 t. in 
February, 1908; sectional iron, 124,976 t, compared with 
131,180 t. in January, and as against 104,092 t. in February, 1908. 
Deliveries in semi-finished steel were 12,747 t. lower, those in 
sectional iron 6204 t. lower, and those in railway material 7396 t. 
higher than in January. 


Slegerland Iron Ore Convention. 

According to official statements of the Convention tbe 
prodection of the ore mines in January of present year was 
153,336 t., deliveries being 155,105 t. At the end of January the 
orders booked amounted on 569,370 t. Demand of late has been 
decreasing, and deliveries in February and this month will 
probably be found to be lower than those in January. 


Production of Pig Iron in February. 

According to official accounts given by the Union of 
German Iron and Steelmasters, the output of pig iron in Germany, 
including Luxemburg, in February was 949,667 t., as against 
1,021,721 t. in January, 1909, and compared with 994,186 t. in 
February, 1908. Production of the different sorts of pig iron was 
as follows :—-Foundry pig, 183,996 t., as against 191,196 t. in 1908 ; 
Bessemer, 33,877 t., compared with 36,940 t. in 1908 ; basic, 
595,988 t., as against 619,021 t. in 1908; steel and spiegeleisen, 
79,835 t., compared with 87,791 t.; forge pig, 55,971 t., as against 
59,238 t. From January Ist to February 28th of this year 
1,971,388 t. pig iron have been produced, compared with 
2,055,515 t. in the same period last year. 





German Coal Market. 

On the whole a weak condition prevails in the coal 
industry, and the tendency is downwards in many districts. 
Silesian coalowners are still doing rather a fair trade, both in 
engine and house fuel. The summer reductions in the prices for 
coal are expected to be rather stronger than usual. 


Austria-Hungary. 

Last week a meeting of the Austrian Iron Convention 
took place, when a reduction in prices was agreed to. Bars are 
likely to be reduced 50 to 75 heller per 100 kilos, Imports from 
Germany have been less heavy than formerly, and they will pro- 
bably be further reduced by the above amount. A steady busi- 
ness is being done in coal, and coke has also been in good demand. 


Steady Trade in France. 


_ Belgian competition has of late been felt less keenly by 
the iron producers of the North and Eastern Districts. In a 
number of cases Belgian mills had been offering bars at 125f. p.t., 
and even 112.50f. p.t. is reported to have been taken for export 
orders, while French producers maintained the price of 140f. to 
145f. p.t. The machine and wagon factories are likely to be well 
occupied throughout the present year ; two-thirds of the big wagon 
order for the Paris-Lyon- Mediterranean Railway have been granted 
to inland shops, while 600 load cars, i.¢., one-third, were secured by 
Belgian firms. Besides, the Paris-Orléans and the Midi Company 
has placed extensive orders for locomotives and heavy load cars, 
and several establishments, amongst them Di¢trich, in Luneville, 
will be well employed till late in autumn next year. Quotations 
are expected to advance shortly. Already the girder office has 
suspended the reductions of December last year, and the Creuzot 
Company has announced a rise in price of 50 centimes per 100 kilos. 
for bars in iron and steel. The output in pig iron is likely to be 
raised, and an increase in the production of iron ore in the Bassin 
de Brieg will take place. The following figures show output of 
iron ore in the said district: — 


1900 

1901 Pye 
1902 75>,15 
193 ‘1,204,716 
1:04 1,646,505 
1905 2,352,848 
1906 3,084,580 
1£07 4,110,755 
1908 4,580,223 


- foundry pig also a rise in output is contemplated ; at present 
1] blast furnaces are in blow, compared with 106 last year. 


The Iron Trade in Belgium. 


- No change whatever can be reported from the Belgian 
ror: market. Both in pig iron and in semi-finished steel a good 
usthess was done during the week. Merchant bars and plates, 
on the other hand, are more neglected than ever, and scrap iron 
: inclined to movedownwards. At the tenderings for coal for the 
elgian State Railways a reduction in price of 1,25f. and 1.50f. 
p.t. took place, as compared with the prices quoted at the last 
tendering, Belgian pits obtained the contracts. 








me ROYAL AGRICULTURAL Society OF ENGLAND.—We are asked 
bod remind intending exhibitors in the Implement Department at 
ai . aa 8 Show, to be held at Gloucester from June 22nd to 
T nae 6th, that the entries close on Saturday, the 20th inst. 
be regulations and forms of ements for space are now ready, 

can be obtained from the secretary, 16,. Bedford-square, 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Svecification is without 
drawings. 


Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 


The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 


Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


17,754. August 24th, 1908.—IMPROVEMENTS IN AND RELATING TO 
SUPERHEATERS FOR USE IN CONJUNCTION WITH WATER-TUBE 
Borers, by Wilhelm Schmidt, of Wilhelmshohe, near Cassel. 

This invention relates to superheaters for use in conjunction with 
water-tube boilers of the type in which the superheater tubes are 
separated from the direct action of the furnace gases by one or 
more rows of water tubes. In arrangements of this type the fur- 
nace gases, after passing upward through the first bank of tubes 
bounding the furnace chamber, were led in a downward direction 
through a passage bounded on the one side by water tubes and on 
the other by a baffle plate before acting on the tubes of the super- 


N°? 17,754. 








heater, the baffle plate thereby absorbing heat from the furnace 
gases which could not be efficiently utilised in the generation of 
steam. The object of the present invention is to provide an im- 
proved construction of superheater in which the above disadvan- 
tage is obviated. The invention consists in an arrangement of 
steam boiler and superheater, the disposition of the superheater 
and generator elements being such as to lead the fire gases, after 
leaving the furnace chamber proper, in a downward direction in a 
broad channel formed between water-tube walls before they enter 
a superheater in order to prevent on the one hand circulation of 
the hot gases through the superheater tubes when the flow of gases 
throngh the elements have been +topped, and on the other to 
maintain during operation the highest possible fire gas tempera- 
ture in the superheater.— February 24th, 1909. 


DYNAMOS AND MOTORS. 


21,761. October 15th, 1907.—Drvices ror CooLING THE CoMMU- 
TATORS OF ELECTRIC MACHINES BY MEANS OF WING-LIKE 
PROJECTIONS ON THE SEGMENTS, The Allgemeine Elektricitits- 
Gesellschayt, of 2-4, Friedrich Karl Ufer, Berlin, Germany, 
NW. 

According to this invention the connecting pieces between the 


N921,761 





Wings Formed by Extensions of the connections 
leading fromthe Eommutator to the winding. 





Wings projecting radially beyond the connec- 
-ting pieces. 





j 


Construction for an enclosed machine. 


segments and the armature winding are so constructed as to form 
outstanding surfaces directed towards the commutator, the escape 
of heat being by this means facilitated on account of the direct 


eddies and by suction aetion a current of air which effectually carries 
away the heat. Mechanically this arrangement is also claimed to be 
avery good one. The ting pieces bet the armature wind- 
ing and the commutatorare insulated and in contact with each other 
without there being any air space between them, an arrangement 
which possesses the advantage that no dust can penetrate into the 
interior of the armature. To prevent the formation of dusty 
corners there are provided the recesses A. The engraving illus- 
trates a number of constructional examples according to this 
invention. The letter B represents the wings in each case.— 
February 24th, 1909. 


23,362. November 2nd, 1908.—AN IMPROVEMENT IN CARBON 
Brusu Howpers, by Robert Bosch, of 11-13, Hoppentaustrasse, 
Stuttgart. 

This invention relates to the fixing of the carbon brush in mag- 
neto-ignition machines. The apparatus a into which the carbon 
brush holder is to be mounted in Figs. 1 and 2 has a slightiy out- 
wardly coned bore into which the similarly formed insulating 
piece of the brush holder can be inserted from the inside until it is 
firmly seated in the cone. In order to prevent the brush holder 
from being accidentally removed from its seat, the other part « of 
the apparatus, for example the side plate of the magneto-ignition 













Ss 
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Fig.2. 


device, is given such a form in the neighbourhood of the carbon 
holder that it partly surrounds the latter immediately below a 
shoulder thereon, and thus forms a stop to prevent axial move- 
ment inwards. In the form shown in Figs. 3 and 4 the part a has 
a bore having an internal shoulder, in which bore the insulating 
piece of similar form fits, being inserted from the inner side until 
its shoulder engages with that in the bore, whereupon it has the 
correct position in the longitudinal direction. Preferably the 
insulating piece fits only one part of the bore tightly and has some 
play in the other part. In Fig. 3, for example, the inner or offset 
part of the bore is longer than the other part, and is the part 
which the insulating piece fits tightly. Otherwise, this form is the 
same as that described with reference to Figs. 1 and 2. The 
advantage gained by this invention over that described in a pre- 
vious specification of a somewhat similar nature is that the retain- 
ing nut is dispensed with.— February 24th, 1909. 


4113. February 18th, 1909 —IMPROVEMENTS IN ELECTRIC POLy- 
PHASE INDUCTION Motors, Al/ménna Elektriska Aktiebolaget, 
of Westeras, Sweden. 

This invention relates to the speed regulation of induction 
motors. With motors of this type it is well known that it is 
possible, by changing the number of poles, to obtain two different 
speeds, of which one is an even multiple of the other. According 
to this invention it is possible to obtain two fundamental speeds, 
one of which corresponds to three-quarters of the other. The 
invention consists chiefly in that the winding elements of the 
primary member of the motor, by means of a special switching 
device, can be grouped either for two-phase or for three-phase 
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winding, and thereby a varying number of poles of the motor will 
be obtained. The engravings show a three-phase eight-pole wind- 
ing of the kind that is often used in induction motors. The coils 
which belong to different phases are indicated by different figures. 
The lower engraving shows how the same winding may be grouped 
in another manner, in order to obtain a fully normal two-phase 
winding, which, however, has six poles instead of eight. If thus 
a suitable switch be provided which at one time orders the wind- 
ings according to the upper. illustration and at another time 
according to the lower, there will be contained in the first case a 
motor having a speed suitable to a three-phase system of a certain 
tension, and in the second case a motor having a speed that is 
one-third higher, and suitable to a two-phase system generally of 
another tension. Inasmuch as by the well-known transformer 
arrangement of Scott it does not cause any difficulty to transform 
two-phase current into three-phase, or vice versd, the same motor 
may be used for different speeds in the same network. 
There are eight illustrations and two claims.— February 24th, 1909. 


PUMPING AND BLOWING MACHINERY. 


15,185. July 17th, 1908.—IMPROVEMENTS RELATING TO CENTRI- 
FUGAL PUMPS FOR PuMPING- Hot LIQUIDS IN CONNECTION 
WITH CONDENSERS AND SIMILAR PLANTS, by Otto Hilderbert 
Mueller, of 153, Queen Victoria-street, London, E,C. 

With jet condensers it is often necessary to lift the hot water 

discharged to a cooling tower. If a centrifugal pump is used for 

this service, its action is often interfered with by the vapours 
forming in the suction pipe under the usually high temperature of 
the hotwell. In this invention means are provided for these 
vapours to escape back to the vacuum space of the condenser, 
before they can reach the impeller of the centrifugal pump. These 
means consist of a vent pipe of sufficient size connecting the 
suction space of the centrifugal pump with the vacuum space of 
the condenser, or the air suction pipe between this and the 








London, W.C, 


metallic connection, whilst there is induced by the formation of 





vacuum pump, this vent pipe running straight up to a point 
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about 30ft. above the hotwell level, so as to form a barometric leg, 
and then further up and sideways if the condenser is a barometric 
one, or downwards and sideways if the condenser is of the low- 
level type. The same vent pipe would apply if the centrifugal 
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pump were directly connected to the tail pipe of an elevated jet 
condenser, in which case it would mostly serve to return to the 
condenser cone, or to the air pump, the air carried down in the 
tail pipe. In this case it would also not be necessary to run the 
pipe up to the full barometric height.— February 24th, 1909. 


CRANES AND CONVEYORS. 


1450. January 21st, 1908.—IMPROVEMENTS RELATING TO THE 
ELECTRICAL OPERATION OF HAULAGE AND WINDING GEAR, 
Henry Alexander Mavor and Mavor and Coulson, Limited, 
47, Broad-street, Mile End, Glasgow. 

This invention relates to the electrical operation of haulage and 
winding gear, by means of polyphase induction motors of types 
wherein both the primary and secondary elements can be revolved, 
in a manner now well known. The engraving shows in sectional 
plan one constructional arrangement of apparatus according to 
the present invention arranged for haulage or winding purposes. 
In this arrangement A and B are two haulage or winding drums 
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fixed on a common shaft which is driven through the reduction 
gearing C D, and a shaft E from the shaft F of the motor rotor, 
which is the secondary element of a polyphase induction motor 
surrounded by the primary element G of such motor.’ H are the 
slip rings of the primary element. K is a band brake which 
permits the primary element to be liberated in the act of starting 
and which, when the desired speed of the primary element has 
been attained, can be used to bring the said element to rest and 
gradually start the secondary element and connected gearing 
CDanddrumsA8B. J is a foot lever controlling the band brake 
K of the motor, and L M are two foot levers controlling band 
brakes N upon the drums. There are three claims and three 
illustrations.— February 24th, 1909. 


SHIPS AND BOATS. 


3264. March 20th, 1908.—IMPROVEMENTS IN OR RELATING TO 
NAVIGABLE VESSELS, by Sir John I. Thornycroft, F.R.S., of 
Eyot Villa, Chiswick. 

This invention relates to navigable vessels in which air is em- 
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Cavities” Vertical Longitudinal Section 
on Line / 


ployed as an interposed body or layer between the bottom of the 
vessel and the surface of the water on which the vessel moves for 
the purpose of reducing friction between the vessel and water. 
The objects of the present invention are to secure greater stability 


to prevent escape of air forward of the vessel when the surface of 
the water is suddenly depressed by wave motion, or the bow of the 
vessel elevated ; to prevent air escaping to the rear of the vessel 
from entering the propeller race when the vessel is screw propelled ; 
and in the latter case, to raise to some extent the line of the pro- 
peller shaft. For the first of these purposes the cavity in the bot- 
tom of the hull of the vessel is divided longitudinally into, say, 
two compartments in such a manner that with unequal transverse 
displacement of the vessel air will only be permitted to escape 
from the compartment, or in some cases compartments, which is 
or.are situated to one side of the centre line, viz., the side which 
has been elevated. The surface of each compartment may appro- 
priately assume that of a concavity—that is to say, in the case of 
a twin compartment cavity, curved in cross section from near the 
centre line of the vessel to within a short distance of the line of 
normal immersion of the hull, and similarly curved from within a 
short distance of the line which marks the normal immersion of 
the bow to the stern. If the vessel is screw propelled, the com- 
partments constituting the air cavities will have their adjacent 
edges arranged to diverge from a point intermediate of the length 
of the vessel to the stern, so that air escaping at the stern is 
deflected in a direction away from the propeller race, the 
arrangement at the same time enabling the bottom of the hull at 
the rear portion thereof to be tunnelled somewhat to accommodate, 
in part, the screw, and so permit the line of the propeller shaft to 
be raised. Means are provided on the vessel for keeping the 
cavities charged with air under pressure.— February 24th, 1909. 


MISCELLANEOUS, 


3836. February 20th, 1908.—IMPROVEMENTS IN APPARATUS FOR 
Grippinc Ropes AND THE LIKE, MORE ESPECIALLY INTENDED 
FOR USE IN SECURING LOADs TO THE Rope IN Rope ‘TRANS- 
PORTERS, by Frederick Arthur Bullivant, of 72, Mark-lane, 
London, and Cyril Stanley Wardle, of 2, Breams-buildings. 

This invention relates to apparatus for gripping ropes, and is 
intended more especially for attaching loads to the ropes used for 
transporting them in atrial ropeways, the apparatus being such 
that any increase in the angle of the rope causes an automatic 
increase in the grip on the rope. The gripping apparatus consists 
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Hinged Jaw. 


Hinged Jaw. 


of a pair of hinged jaws, actuated by the movement of the hanger 
by means of which the load is supported, these jaws being carried 
in a frame, to which frame wheels are attached for engaging with 
the shunt rails which are situated at various places along the rope- 
way. The frame also carries a pair of tumblers, or jaws, which 
serve to keep the gripping device in line with the rope. The tops 
of the jaws are provided with inclined planes, on which run 
tapered rollers actuated by the movement of the hanger, so as 
automatically to regulate the grip on the rope as required, accord- 
ing to its inclination.— February 24th, 1909. 


4424. February 27th, 1908.—ImMproveMENTs IN Dryinc BLast 
FOR METALLURGICAL FURNACES, by Frank William Harbord, 
of 16, Victoria-street, London, S.W. 

The object of this invention is to remove the moisture from the 
air before it enters blast furnaces used for the manufacture of iron 
or for similar purposes. As the results of experiments the dehy 
drating power of peat is found to be greatly improved if previous to 
its use it is first saturated with a very strong solution of calcium 
chloride, either alone or preferably mixed with 5 to 10 per cent. of 
ferric chloride solution of the same strength, as the latter largely 
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prevents the formation of oxychloride of calcium on repeated 
reheatings. It has been found that if calcium chloride be used in 
connection with peat, carbon, coke or similar absorbent material 
on which it has no chemical action, that it can be repeatedly 
hydrated and dehydrated at temperatures not exceeding 210 deg. 
Cent. before it will appreciably lose its dehydrating properties, 
and further that the presence of ferric chloride assists in main- 
taining the calcium chloride and absorbing material in an active 
condition. In the case of the peat the property this material itself 
has of absorbing moisture supplements the actions of the calcium 
and ferric chlorides and experiments show that this gives 
better results than carbonised materials, but it is found that very 
good results can be obtained by using coke or a similar body to 
act as the absorbent material. In carrying out this invention the 
peat or coke, which after a previous drying has been saturated 
with a strong solution of calcium chloride or mixture of calcium 
and ferric chlorides, is placed in suitable receptacle or receptacles 
so arranged that they can be alternately used for drying the air 
before it enters the furnace, and again be heated both internally 
and externally for dehydrating the material; in this way one 
chamber or series of chambers is being dehydrated by suitable 
heating while another series is removing the moisture from the 
cold air on its way to the blast furnace.—February 24th, 1909. 














of the vessel and prevent undue loss of air in the act of rolling ; 
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SELECTED AMERICAN PATENTs. 
From the United States Patent-office Official Gazette, 





912,297, RIVETING MACHINE, @. Hrmel, Liege, Belgiun.—Fileg 
February 27th, 1906. 

This patent is for a machine with double riveting heads, com. 

bined with a pair of clamps to hold the work. The maching 














consists of a frame, a pair of clamps, a piston of small diameter 
carried by the frame, links connecting this piston with the clamps, 
a pair of riveting pistons, a piston of larger diameter than and 
surrounding part of the tirst-named piston, and links connecting 
the piston of larger diameter with the riveting pistons. There 
are three claims. 
912,298. Process OF MELTING PIG IRON AND STEEL, H. A. Kvans, 
WS. Navy.—Filed March 17th, 1908. 
This is a patent for utilising different temperatures in an oil-fired 











furnace. ‘he hottest part of the flame is directed on the metal 
to be melted, while the cooler portion of the flame plays over the 
melted metal. The flame doubles back on itself. as shown in the 
engraving by the dotted lines. There are two claims. 
912,321. Liguip PackinGc ror Pumps, J. V. 0. 
waukee, Wis.—Filed July 25th, 1907. 

This patent is for a feed pump which will not draw air and send 
it into a boiler. The fifth claim is for a pump, comprising a 
valved vertical cylinder, a piston loosely mounted therein, means 


Palm, Mil- 





for supplying liquid under pressure to flow through the space 
between the piston and the cylinder and constitute a flowing pack- 
ing, a deflecting flange at the upper end of the piston, a flange on 
the upper end of the cylinder forming a trough to receive the 
liquid deflected by the deflecting flange, and a conductor for dis- 
charging the water from the trough. There are fifteen claims. 
912,362. CENTRIFUGAL Fan AND Pump, G. M. Capell, Stony 
Stratford, England.—Filed April 23rd, 1907. ’ _ 
This is a centrifugal wheel for circulating fluids, having a series 





of vanes, and blades at the back of the vanes, each such blade 
extending inwardly in a direction first to converge towards its vane 
and afterwards to diverge therefrom, leaving a space between the 
blade and vane for the passage of fluid. There are six claims. 








James Forrest LECTURE.—Itis announced that the seventeenth 
James Forrest lecture will be delivered at the Institution on 





Monday, 26th April, at 8 p.m., by Colonel H. C. L. Holden, R.As 
F.R.S. his topic being ‘Road’ Motors.” 
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AN OPEN LETTER TO THE COUNCIL OF THE 
INSTITUTION OF ———— ENGINEERS, WEST- 
MINSTER. 


(jgnTLEMEN,— You have sent me a copy of Mr. ———’s 
nee 1 asked me to take part in the discussion. My 


¢ 
pervis, * There is nothing to discuss.” You tel me that 
the paper is a quarter of an inch thick, would take the 
secretary over two hours ‘to read, has a dozen plates, 
numerous diagrams in the text, and is illustrated by many 
samples and specimens. Your statements may be per- 
fectly correct, but the fact remains that there is nothing 


in it to discuss. Your author, I take it, has either no 
opinions of his own or he is so timid for his reputation 
that he dare not put them to the touch. He quotes well 
from other people, he describes at considerable length 
numerous interesting machines, and he records experi- 
ments of his own, or tests made for him by unchallengeable 
authorities. But he never, from one cover of his book— 
paper is misnomer for such a magnificent production—to 
the other cover, advances a single statement that will 
cause flutterings in the hearts of his audience and bring 
even one of them impulsively to his feet when the signal 
js given. You tell ne that you have already a long list of 
peopl? anxicus to discuss the paper. I do not doubt it. 
I could tell you some of them with certainty, and with 
equal certainty what they will say. One, of course, will 
slash the title to ribbons; another will take no notice of 
either paper. title, or author, but describe something of his 
own; and a third, with laborious care, will pick out sen- 
tences here and there and use them for texts of tedious 
discourses relevant in but little to the subject. Centle- 
men, if that is the kind of “ discussion ” that satisfies you, 
you may have much of it. But it is not my idea of a dis- 
cussion at all, and I, for one, shall take no part in it; I 
shall in due course bind a copy of Mr. —-——’s paper and 
put it, where I put many of my text books, on the cata- 
logue shelf, and so make room for some of the catalogues 
themselves to take “a higher place.” Their honest par- 
tisanship merits that honour. 

Sirs, | have sat at your meetings for many years; I 
have seen you grow from a humble society struggling for 
a bare existence to your present “ prosperity,” and I say 
without hesitation that your past weakness was mightier 
than your present strength. We were but few in the early 
days, but we had a single object at heart - the honour and 
progress of our profession. Every one of us told all he 
knew and all he thought, and our discussions were not a suc- 
cession of platitudes, but real, living debates, fights almost, 
at times, such as would quite shock the serenity of 
the grave and respectable people who incontinently 
stifle and subdue any element of excitement at your 
meetings to-day, and rigidly exclude anything that 
might be regarded as contentious. Great heavens! 
gentlemen, you have made your proceedings as regular 
and monotonous as the striking of a clock. Nothing is 
allowed to mar the serenity of their movements, and if 
one should come amongst you and display some shred of 
human feeling you would nod your shocked heads to- 
gether, and pull him up short before the statutory five 
minutes. 

You rejoice annually in the augmentation of your num- 
bers, and once a year you display—is it you or another 
society ?—a diagram which exhibits your increase of 
membership. I detest that diagram; it is the banner of 
your weakness. You are putting on fat, not muscle; 
quantity, not quality. You wished to grow big, and you 
have grown big. You “ have your desire, but barrenness 
has entered your soul.” You are a body corporate of 
civil and mechanical engineers, and civility has become 
such a part of your natures that you would not strain 
your manners by contradicting any man, however mis- 
chievous his views, whilst mechanics have become so 
much a part of you that you are a body of automatons. 
Sirs, you might well call yourselves the Mechanical Insti- 
tution of Very Civil Engineers! Such flippancy will shock 
you, I fear, but I am going to say something that will 
shock you more. You want at your meetings “pipes and 
porter.” Not concrete pipes and porter, of course—Heaven 
forbid—but the spirit that imbues discussion at a long 
table when the room is full of smoke and the noise of 
glasses, and men say what they know and feel without 
reservation. Why, Sirs, at one of your meetings recently 
I actually heard an eminent past-president commend an 
illustrious member for keeping back some of his know- 
ledge. What an insult to the society! There were we 
amongst the best men of our profession, assemb'ed osten- 
sibly to lend a helping hand to each other, and from tke 
very council table itself came praise of the man who gave 
us a stone when we asked for bread. Soon after another 
of your meetings I asked a recognised authority on the 
subject raised why he had not denied an erroneous state- 
ment made by a prominent speaker. He did think 
of doing so, he said, but it was not worth 
the while; it was not his busness to teach them. 
If that is the sort of sentiment that is growing up amongst 
you, your Institution will be as dead and as respectable as 
Rameses before the century is out. If you wish to con- 
tinue a useful living body, not a mere mausoleum of great 
reputations, you must find some of the old spirit again. 
Do part with a little of your respectability—I often wonder 
why we don’t all stand up when the Council files in-- and 
encourage a little more human feeling in your discussions. 
Applaud good points in a speech when they arise, provoke 
contention, stimulate opposition, divide your house into 
parties and put them at friendly war with one another ; do 
everything you can to drive a wedge into the grey com- 
placency which has made your meetings a duller form of 
entertainment than a musical evening. 

And for your papers, gentlemen. Let me implore you 
to have them written with a view to discussion. Have 
them short and pithy, and put descriptions, if descriptions 
you must have, in appendices. But let the textdeal with 
broad facts and principles that the mind can grasp, and 
on which it can form rapid conclusions. Encourage your 
authors to risk something or find authors who are pre- 





pared to do so. Debatable subjects are to be found. 
“Plenty of subjects going about,” said Uncle Pumble- 
chook in a very similar connection, “ for them that know 
how to put salt upon their tails. That’s what’s wanted. 
A man needn’t go far to find his subject if he’s ready with 
his salt-box.” Geta fighting Irishman or two into your 
midst. Someone who will trail his coat and dare you to 
tread on it; and when you have got him nourish and 
encourage him. Wave red rags before the bulls of your 
company. The greatest political truths and the greatest 
political events have been hammered out, forged, and 
wrought to perfection by debate, strong, nervous debate, 
carried on with the decency that convention preserves if 
you will, but, still, as unlike your debates as a hawk is 
unlike a hack-saw. 

Gentlemen, I return you Mr. -’s p per with the 
suggestion that you should get someone to write you 
something that could be discussed; and, with apologies 
for this letter, which is inspired by the sincerest regard 
for your ancient Institution, I ask permission to remain 

A Sirent MEMBER. 











WIND POWER. 
By E. LANCASTER BURNE, Assoc. M. Inst. C.E. 
90; 1t.F 

The Disc Mill.—In the early disc mills the sail surface 
usually consisted of a great number of flat wooden sectors 
weathered to a uniform angle, and disposed in the form 
of anannulus. In most cases the total area of the blades 
was equal to the surface swept by them; that is to say, 
if they were placed flat instead of at an angle there would 
be no clearance between them. Some makers went 
further and, under a mistaken conception, enlarged the 
suil surface to such an extent that it exceeded the area 
of the annulus, and in a few cases that of the entire 
wheel. 

Latterly there has been a growing tendency to reduce 
the number of blades, and to impart a twist to them; 
the clearance area has also been enlarged, and with few 





Fig. 4—SECTIONAL WIND WHEEL 


exceptions the blades are made of thin sheet steel curved 
concave to the wind. In pumping mills the weather angle of 
the chord of the curved blade averages about 35 deg. The 
weathering of the blade is often uniform throughout its 
length, and is sometimes increased towards the tip. On 
theoretical grounds either practice is incorrect, but it has 
been found in actual work that a large angle at this point 
gives a greater starting “torque,” and also helps 
to regulate the speed of the wheel, the inclined tips 
acting as a kind of air brake when an abnormal speed 
is approached. 

Various plans for controlling the speed of disc mills 
have been devised, but they may generally be reduced to 
one of three systems, viz., the sectional wind-wheel with 
a fixed rudder or tail vane; hinged blades with either a 
fixed rudder or a fantail; a solid wheel and hinged 
rudder with or withont a side vane. 


The first type is represented in Fig. 4. The blades are 





Fig. 5—-WHEEL WITH HINGED BLADES 


grouped in sections, each of which is capable of turning 
about an axis A B through a range of 90deg. The blades 
may, therefore, occupy the plane of the wheel or lie 
parallel to its axis, or, of course, any in intermediate posi- 
tion. Levers connect the sections to radial rods, which 
are weighted so that they may act as a centrifugal 
governor and turn the sections more or less endwise to 
the wind as the speed of the wheel rises or falls. 

The centrifugal action of the revolving weights is 
opposed by an adjustable counterweight acting through a 
system of rods and levers ; to stop the wheel the sections 
are turned end to wind. Large wheels have two sets of 
sections arranged concentrically, This form of regula- 
tion has been much used in America and has given good 
results, but it has not found favour with British makers. 
It necessitates considerable overhang, and its appearance 
is unsightly, being very suggestive of a damaged 
umbrella. 

Hinged blades are used for most large disc mills in this 
country. The usual construction is shown in Fig. 5. To 





* No. 1, appeared March 19th, 





the arms of the wheel are attached two—or in large 
wheels three—concentric rings between which the blades 
are pivoted. Each blade is connected by a lever toa 
“ striking” ring at the front of the wheel; the movement 
of the ring, and through it the blades, is regulated by the 
action of a spring or weight suitably connected. As 
their pivots are placed to one side, the blades are not in 
equilibrium, and will, therefore, tend to open wider as 
the wind pressure increases. When the wheel is to be at 
rest the blades are set parallel to its axis, so that their 
edges only are exposed to the wind. In some cases the 
blades are controlled in groups, so that if the wind pressure 
is not evenly distributed over the wheel an equalising 
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Fig. 6—RIGID WHEEL AND SIDE VANE GOVERNOR—PLAN 


effect takes place; in others, the blades have been 
mounted upon their neutral axes, and their angularity 
regulated by centrifugal action. 

It would be difficult to devise a more suitable governor 
for large wheels than the hinged blade type—the speed 
of the wheel can be conveniently regulated by altering 
the angle of weather, and when the blades are turned 
edgewise the wheel is a mere skeleton and not liable to 
be damaged by the severest storms ; moreover, it presents 
a neat appearance—a point of some importance in so 
conspicuous a thing as a windmill. It is not, however, 
free from defects, as there are a great number of joints, 
and it does not govern closely. This appears to be due 
to the circumstance that the blades have to open in the 
direction that the wheel is revolving, and, therefore, 
against an air resistance which it is evident will aug- 
ment with the speed of the wheel, and, by tending to 
balance the pressure due to increased wind velocity, will 
impose a check to the further opening of the blades. The 
speed, therefore, is limited by the air resistance of the 








Ss 
Se 
f RQ 
NS 
SS 
= ~ - 
we Sy ats 
Se SQ 
we 











ba NN 
inc 
N 
he is 
~ y 
Sy 
SQ 
N Ss 
~ SS 
one 
e ~s 
XN > 
oy 





Fig. 7—-WHEEL ON ECCENTRIC MOUNTING—PLAN 


inclined tips of the blades rather than by their opening to 
a sudden gust, so that this type of governor does not 
anticipate. 

When the power is transmitted by bevel gearing, wills 
with hinged blades are usually faced to windward by a 
fantail, similar to that of the tower mill already 
described. 

Fig. 6 illustrates the principle of a side vane governor 
in conjunction with a fixed blade or solid wheel ; the 
rudder arm is hinged to the mill head, but the side vane 
arm is rigidly fixed thereto. The wind pressure acting 
upon the side vane, tends to turn the wheel parallel with 
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the rudder, and thus throw the former out of the wind; 
this tendency is opposed by the pull of an adjustable 
spring or a weighted lever. If the wind exceeds a certain 
velocity its pressure will overcome this resistance and 
cause the wheel to turn more or less obliquely to the wind, 
and thus receive its force with diminished effect. 

To stop the mill, the wheel is pulled into line with the 
rudder, presenting its edge only to the wind. 

The side vane is now usually dispensed with, as the 
same result is achieved by mounting the wheel shaft a 
little to one side of the turntable centre—see Fig. 7. 


governing, influenced the performance far more than 
variations in the design of the wheels. 

A windmill may be said to be working at its maximum 

| the load, reaches the highest value; but as air friction 

and other factors enter into the question, it by no means 

follows that an increase of load will cause a proportionate 

| reduction of speed. It may be noted that the peripheral 

| speed of No. 3 wheel during the ten-hour run bore a ratio 

hs 1.14 to the wind velocity, and that during the inter- 


efficiency when the product of the speed, multiplied by | 


This simple device gives remarkably good results, and | 
is nearly always used for the smaller sized mills. | 

The Royal Agricultural Society's trials.—Tests of disc | 
mills have been made from time to time, but, with the | 
exception of the R.A.S.E. trials of 1903“ and one or two | 
others, they have been confined to individual mills, and | 
therefore do not provide data for comparison. The above 
trials, admirable though they were, are not of very great | 
assistance in this connection, as they were very properly | 
intended as an index to the performance of the wind- | 
engines and pumps as combined machines, and besides | 
pumping efficiency, other points, such as design and | 
stability, attention and maintenance, cost, \c., were taken | 


into account. It does not follow that each engine was 


provided with the most suitably proportioned pump, and | 


MODEL 


this circumstance would necessarily atfect the question | 


of power efficiency. Even if this had been the case, 
to enable an exact comparison to be made, the governing 
system must have been identical throughout. A reference 
to the tabulated results of the first month’s performance, 
before the selection for the final trials was made, clearly 
indicates that while some of the mills raised more water as 
the wind velocity increased, others, owing to the action of 
the governor, actually pumped less. Moreover, the 
pump and gear friction are unknown quantities, which 
still further complicate the results. The following tables, 
which have been compiled and in part calculated from 
the official report, must, therefore, be studied with these 
reservations in view :— 


mediate reading of 150 minutes the ratio was 1.05, the 
‘latter is the more convincing, as the wind was steadier 
during this period and below the velocity at which the 
governor would be called into action. 

Before concluding this portion of the subject it may be 
useful to compare the result given by No. 3 mill with that 
of a four-armed mill built upon the lines laid down by 
M. la Cour. This mill is driving an electrical installation 
for supplying the town of Vallekilde, Denmark ; the fol- 
lowing particulars are taken from an account by Nils 
Anker in the Elektrotechnishe Zeitschrift of September 
| 1907. 





TABLE I.—Particu/ars of the six wind engines selected for final trial, 


Number of engine. 


Diameter in feet 

Sail area, square feet 
Number of blades 
Clearance between, 
Clearance at centre 
Length of blades.. 
Width, outer end 
Width, inner end 
Depth of curvature, tip 

Ditto, inner end .. 

Angle of chord, tip 

Ditto, inner end .. 

Ratio of sail surface to total area of wheel 
Capacity of pump (full bore), galls. per stroke 
Speed ratio, wheel to pump : 
Gallons per revolution of wheel 


67-93 


square feet 
Ps 30-88 


TaBLE IL.—TZen-hour trial of the six 


maximum 20 
Velocity of wind - minimum 4 
mean 10] 


Number of engine. 
Total number of ; ump strokes 
Total number of gallons pumped 
Counter per minute, strokes ... 
Meter per minute, gallons... 
Gallons per minute, full bore ... 
Efficiency of pump, per cent. ... 
8 ee 
Average revolutions of wheel per minute 
Gallons per revolution, actual . 


Ratio of peripheral speed of wheel to wind velocity 


Note —A intermediate reading of No. 3 eazine, 
Velocity of wind .. 
Counter per minute 


Meter per minute nee 
Gallons per minute, full bore 


12 miles per hour 
oath ae 4.83 


9.43 
9-66 


The results set forth in the above tables are sufficiently 
perplexing, but a few facts stand out prominently. In 
the first place, four of the engines, numbers 7, 8, 14 and 17, 
although differing considerably in design, raised almost 
identically the same amount of water. No. 3, which had 
an average proportion of sai] surface but the fewest 
blades, pumped as nearly as possible twice the quantity 
of any of these four; whilst No. 16 raised 16 per cent. 


less than No. 8, which was exactly similar, except that it | 


drove a larger pump with the intervention of a 24 tol 
gear. This must have been almost entirely due to the 
gear friction, as the pump load bears the same ratio to 
the wheel in each case, and the efficiency only varied by 
about 2} per cent. 

The superiority of No. 3 is not solely accounted for by 
the form of the wheel itself, for no doubt much depended 
upon the mangle-motion transmission gear adopted, 
which, owing to its constant leverage, imparted a uniform 


speed throughout the greater part of the pump stroke, | 


and must have largely contributed to the bigh volumetric 
efficiency obtained. 

The even distribution of the work throughout the travel 
of the rack also explains why so large & pump factor was 


permissible ; a crank and connecting-rod motion with its | 


varying leverage would be almost certain to stop in the 
worst position for restarting, and this circumstance would 
impose a limit to the size of the pump, as the engine 


must be capable of starting in the lightest wind that is of | 
| invented by Sérensen, and known as the conical windmill, | 


any practical use. 

All the other engines were fitted with crank gear and 
—with the exception of No. 7—plain bearings; it is 
highly probable that these circumstances, as well as the 
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- miles per hour. 


16 
113-89 
9 


16 
141-55 
24 


32 
40-37 
38-48 

ift. Gin. 

lft. 24in. 
7 fin. 
2in. 


74-59 
38 
4ft. 6}in. 
lft. 4in. 
7hin. 
2hin. 
lin. 
36 deg. 
32 deg. 
56 
+183 
1-1 
-183 


55-5 
23-04 
5ft. 34in. 
lft. Zin. 
7in. 
lhin. 
lin. 
30 deg. 
30 deg. 
-70 
-363 
24-1 


38 

4ft. 6}in. 

lft. din. 
7hin. 


gin. 
15 deg. 
26 deg. 
-66 
-348 
2-1 
“174 


selected wind engines. 


Head of water = 200ft. 


16 
4,447 
1,859 
7-41 
3-098 
3-4 
91-11 
-187 
18-5 
+167 


1-06 


over a period of 150 minutes, gave the fullowing resu'ts : 


Efficiency of pump 

H.P. water lifted 

Average revolutions of wheel 
Peripheral velocity ratio .. 


97-61 per cent. 
57 


per minute 


The axis of the miil is 43ft. above the ground and the 
diameter, from tip to tip, is 46ft.; it has four sails with a 
total area of 339 square feet, and develops 8.6 horse- 
power at 24 revolutions per minute, with a wind velocity 
of 23ft. per second. Owing to the form of construction, 
the edge resistance of the sweeps is reduced toa minimum. 

If the wind velocity is reduced to that which obtained 
during the test of No. 3 mill, viz.,12 miles per hour, 
or 17.6ft. per second, the power would, by calculation, fall 
to 3.89 horse-power. To institute a comparison between 
the two mills it will be necessary to divide this result by 
8.26 (the ratio of the squares of the respective diameters), 


| which brings the horse-power of a four-armed mill, 16ft. 
| in diameter, to .470 as against .571 for the disc mill, but 


| to the latter must be added the power lost through friction 
|in the pump and transmission gear. On the other hand, 
| the efficiency of a disc mill, 46ft. in diameter, would pro- 
bably be considerably less than one of 16ft., owing to the 
fact that the weight increases approximately as the cube 
| of the diameter. 

| Thesail surface of the four-armed mill, however, bears 
| a proportion of only 20 per cent. of the diametrical area, 
whereas that of the disc mill is 65 per cent. 

In support of the theory previously put forward, it may 
| be pointed out that the product of the sail area multiplied 
by the speed of each mill bears almost exactly the same 
proportion as their respective powers. 

The conical wind motor.—A special type of windmill 


| deserves mention. Its origin is stated to have been due to 

the circumstance that a disc mill had four out of ten 
| blades damaged by a storm, necessitating their removal, 
| with the result that it worked better than before. This 


i 
led to the making of some models, all of the sam 
| diameter, but with varying sail area—see Figs, 4, 9 aa 
10. In a comparative test the six-vaned model, although 
it had the least sail area, gave the best result, The next 
development was to shape the vanes to the profile shown 
|in Fig. 11, and the performance of the four was as 

| follows:— 
Fig.8. Fig.9. Fig. 10, Fig. 11, 
Surface in square centimetres 7440 2976 1116 — 11g% 
Output kilogramme per second 1.59 1.77 I} eT 


A 
Fig.10. 


WHEELS 


Horizontal mills.—It is somewhat singular that in- 
ventors have given so much attention to the horizontal 
mill. Owing to defects inherent in the design it can never 
compete with the vertical mill, and it is therefore not 
proposed to make more than this reference to it. 

The application of wind motors.—As before stated, wind 
power is, for all practical purposes, usually limited to the 
driving of agricultural machinery, pumps, or dynamos, 
The first hardly comes within the scope of these articles, 
and as pumping has already been referred to, we shall 
confine our remarks to wind-driven electrical installa. 
tions. 

The problem of electric lighting by wind power has 
ever been an attractive one, and many attempts have 
been made to solve it; some of these have been success- 
ful, whilst others have resulted in failure. The difii- 
culties to be overcome are, of course, mainly due to the 
incessantly varying force of the wind, and are not unlike 
those encountered in train lighting. Two schemes are in 
use—one is to interpose a mechanical speed regulating 
device between the windmill and the dynamo; the other 
is to employ a specially wound machine which will give 
a nearly constant voltage through a wide range of speed. 

Two forms of speed regulator have been evolved by 
M. la Cour; the first of these is termed a “ Kratostat,” 
the principle of which is as follows:—An endless belt 
hangs over two pulleys A and B, forming a loop on either 








Fig. 12—THE KRATOSTAT 


side of the lower pulley B—see Fig.12. In these loops 
are placed loaded jockey pulleys aandb. Pulley A drives 
the belt, and pulley B is driven by it. B is connected, 
directly or by belting, to a fly-wheel which has plates 
attached to its rim, forming a fly regulator. It will be 
apparent that if the speed of the belt is accelerated the 
tension on the driving side will increase, as it has to 
overcome the greater air resistance of the plates on the 
fly-wheel rim ; this will cause jockey pulley 4 to rise, and 
jockey pulley « to sink. If, however, the speed of the 
driving pulley falls below a certain minimum the opposite 
effect takes place, so that a will rise and 6 will sink. The 
up-and-down motion of the jockey pulleys is communt- 
cated to a system of Jevers, which, by altering the dis- 
tance between the pulleys in the main drive, tightens 
or slackens the belt, and thus allows it to slip when a 
predetermined speed has been reached. This arrange- 
ment enables the dynamo to be run at a sufliciently con- 
stant speed for direct lighting, always supposing that the 
wind velocity is high enough to give the minimum speed 
required. 

in charging accumulators an increased voltage is, of 
course, required towards the end of the charge, and as 
this can be attained by running the dynamo faster it 
follows that an arrangement that limits the extent of the 
power transmitted will prevent overloads, but at the 
same time permit extra cells to be switched in. 

This is very simply aczomplished by means of a belt 
drive, which, by an adjustable tension, permits slipping 
| when the maximum power required by the dynamo lias 
| been reached—such an arrangement has been used for 

years in a well-known system of train gn. M. !a 
| Cour’s method is shown in Fig. 18, from which it'will be 
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———— 

‘he lower pulley of the vertical drive is carried 
nee ood which a ae of play without affecting the 
‘eneion of the horizontal belt to the dynamo. The 
yertical belt is slightly greased, and the tension required 
for the power to be transmitted adjusted by weights. 

This arrangement enables an ordinary shunt-wound 
10 to be used, and is at work in about forty instal- 


- If the wind velocity falls below that necessary 
to impart the requisite speed for the minimum voltage. 
the automatic cut out will, of course, break the circuit, so 
that the plant is automatic, except for the occasional 


ulation of the battery during charging. 

By using a specially wound dynamo, as previously 
referred to, the plant may be equally automatic. Such a 
machine has been in use for nearly ten years at an instal- 
lation in this country, supplying the equivalent of one 
hundred 60-watt lamps—the sole source of power being a 
30ft, disc mill. The dynamo is shunt-wound, but has a 
few series turns in opposition to the shunt winding, with 
the result that as the voltage rises with increase of speed, 


reg 








Fig. 13—LA COUR’S SPEED REGULATOR 


more current passes through the series coils; this weakens 
the field and so prevents overloading. 

No definite proportions as to the amount of storage 
can very well be suggested here, as so much depends upon 
the local conditions. In the installation just referred to 
the battery has a capacity of 490 ampére hours, which 
has proved suflicient even though the mill does not run 
during lighting hours ; but as the plant supplies a private 
house, probably not more than half of the total number 
of lamps are in general use. 

The maximum current consumption at the Vallekilde 
installation, during a winter’s day, is stated to be 270 
ampére hours, and the capacity of the battery 600 ampére 
hours; in this case, however, there is a stand-by petrol 
motor ; but notwithstanding the small storage allowance 
it was never used for seven months, and only for ninety 
hours during the whole of one year. 

Actual figures of working costs clearly prove that 
under suitable circumstances wind power is distinctly 
cheaper for this purpose than that furnished by gas or oil 
engines. It is, of course, fortunate that there is usually 
most wind during the short days. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Ar the meeting of the Institution of Mechanical Engineers, 
held on Thursday evening, March 18th, a paper was pre- 
sented by Mr. Dempster Smith, Associate Member of the 
Municipal School of Technology, Manchester, and Mr. R. 
Poliakoff, of the Imperial Technical Institute, Moscow, 
entitled “ Experiments upon the Forces Acting on Twist 
Drills when Operating on Cast Iron and Steel.’ An 
abstract of the paper will be found on page 326. The 
President, Mr. J. A. F. Aspinall, occupied the chair. The 
meeting was held on Thursday instead of Friday, as is 
customary, in order to enable those menibers desirous of 
attending the annual dinner of the Institution of Civil 
Engineers, which took place on Friday, the 19th, to doso. 
In spite of this, however, the attendance was not so good 
as usual. The minutes of the previous meeting having 
been read, it was announced that Dr. Hele-Shaw had been 
appointed member of the Council to fill the vacancy 
caused by Mr. H. Graham Harris having been elected a 
Vice-President. The President then called upon Mr. Smith 
toread the paper. Partly, no doubt, on accountof the large 
a nount of formule and diagrams which the paper contains, 
Mr. Smith dealt with it ina somewhat condensed form, and 
p enty of time was allowed for the discussion. 
_In pening the discussion, Mr. Walter Carter said that 
It was a little difficult for him as a practical man having 
only ordinary shop tools at his command to criticise the 
paper at any great length. The authors had given some 
conclusions arrived at by Mr. Norris, of the Bickford 
Drill and Tool Company, which were the results of a 
Series of experiments with ordinary commercial twist 
drills to determine the most economical feed and speed, 
and also to get an estimate of the power absorbed when 
rilling cast iron, One conclusion was that when the 
speed and feed were constant, the power required to drill 
cast steel is about 1.10 times, wrought iron about 1.65 
times, and machinery steel about 1.90 times that required 
to drill cast iron, He had some little difficulty in agreeing 
with some of those conclusions, for in the ordinary way 
it would not be thought that the power required to drill 
machinery steel would be so much greater than that 
required to drill cast iron. It was not clear, however, 
whether the cast steel referred to was what is known as 
crucible cast steel or ordinary steel castings, which, of 
Course, would have an important bearing on the power 
paired for drilling, one class of steel being so much 
arder than the other. Perhaps one of the most important 
Points brought forward by the trials made by the authors 


Was that as much as 25 per cent. of the thrust for the 
Whole 


drill was due to the thickness of the chisel point. 











From the conclusions relating to the experiments given in 
Part I. of the paper it was interesting to observe that 
drills did not differ to any material extent from other 
forms of cutting tools, and that the cheapest means of 
removing material was by using the heaviest feed that the 
conditions would allow. In the conclusion marked E it 
was stated that the power required to drill a given hole 
was greater if only one drill were used than if two drills of 
different diameters were employed. That was in accord- 
ance with the generally accepted belief, but the 
question arose as to what the proportion of the 
different sizes of drills should be in order to 
drill a hole with a minimum amount of power. Should 
the small drill be of a size equal to the thickness of the 
web of the larger drill? If Mr. Smith could establish a 
formula which would give the correct proportion of the 
sizes of drills to use for any given size of holes it would 
be extremely valuable. Another important statement 
made in the paper was that if the lips were unequally 
ground, so that one lip did all the work, the power 
absorbed was very much greater than if the lips were 
equally ground; in fact, it was stated that the pressure 
is the same as that required for double the feed. There 
was also another important statement, but it was one not 
so applicable to practice. It was that by gashing the 
lips of the drill in such a manner that the cut taken by 
one lip was the metal left by the other, the pressure was 
the same as that given for twice the feed ; that conclusion 
agreed in a remarkable manner with current practice 
respecting large milling cutters having interrupted teeth. 
for it had long been known that milling cutters made 
with teeth so interrupted did not require so much power 
to do a given amount of work as a cutter in all respects 
similar, but with the teeth not gashed or interrupted. 
The paper stated that whilst the chisel point scarcely 
affected the torque, it was accountable for about 20 per 
per cent. of the end thrust. It seemed, therefore, that 
too much attention could not be given to the manner in 
which a drill was ground, the thickness of the web, and 
also the manner in which the web was thinned at the 
point. Probably the most impressive manner of ascer- 
taining the great power required by a drill with a thick 
web or a drill with a dull point was to make an experiment 
by using such a drill in a breast brace, when the value of 
sharp drills with thin points at once became evident. At 
this point the speaker exhibited a specimen of a badly 
made drill. The authors had brought the advantages of 
lubrication well to the front. There was no doubt that 
insufficient attention was frequently given to that point. 
He knew of several instances where pressures of as much 
as 25 lb. per square inch were used with beneficial results. 
The authors had come to another important conclusion 
with reference to the spirals of drills. He (the speaker) 
had experimented with drills having varying spirals, and 
there was no doubt that if separate drills were constructed 
for drilling either cast iron, steel, or brass, better work 
with less power would be obtained. Such a differentiation 
would only be following out the current practice in turning 
tools, for no one with pretensions of seeking economy 
would use a cutting tool of the same angle for cutting cast 
iron as for cutting steel, whilst, of course, to cut brass 
with a tool which would be suitable for cutting steel would 
quickly bring disaster. 

Mr. J. F. Brooks said that he had carried out similar 
experiments himself, though not on such an elaborate 
scale. His own experiments were very simple. He did 
not think that the paper was exhaustive enough. He 
would like to ask the authors whether they ever experi- 
enced any variation of the thrust. He had found it easy 
enough to measure the maximum and the minimum force, 
but not the mean. He would like to know the maximum 
and the fluctuation. He noticed that the thrust was 
measured by a dynamometer of the diaphragm type. 
The table holding the work was allowed to move. He 
could not say that he agreed with the arrangement. 
Personally, he would have employed a couple, and he felt 
sure that with a couple the value of the torque would 
have been different. The small weighing machine which 
the authors had employed was very good for static loads, 
butit was no good for live loads ; he could imagine the arm 
jumping up and down. He noticed that in the case of the 
machine on which the second set of experiments were car- 
ried out a recorder was provided, and he would like to ask 
what that recorder was doing. He used a recorder in his 
own experiments for recording the thrust. Another point 
he noticed was that the work was screwed to a table, and 
in line with the drill. It was difficult to start a drill in a 
straight hole ; the arrangement had the effect of making 
the drill bind. The work, he said, should be free to move 
laterally. As far as the thrust was concerned, he agreed 
with the authors. In his own experiments he used fine 
feeds. In one case he drilled a hole exactly the diameter 
of the stem, perhaps lin. deep, in a piece of cast iron. 
He then started an inch drill in that hole, and drilled the 
first inch under the conditions of minus chisel point. He 
found that the rate at which the metal could be drilled 
was more than twice as great as when the minus chisel 
point was in effect, and for given loads the rate of feed 
was practically five times as great. He worked out the 
proportion of end thrust due to the chisel point, and 
found that it was 50 per cent. and not 27 per cent. as Mr. 
Smith had stated. The renewal of that small amount of 
chisel point allowed the drill to penetrate under the same 
conditions at five times the speed. Among other things 
Mr. Brooks dealt with the question of varying the clear- 
ance angle of drills, and said that the front clearance 
angle regulated the rate at which the drill could be fed into 
the metal. He thought that drills could be ground better 
by hand than by any grinding machine on the market. 

Mr. H. F. Donaldson said that he had not come pre- 
pared to criticise the paper. It required close study, and 
he had only glanced through it. There was a necessary 
use of diagrams and formule, and the paper was not one 
of the most suitable for discussion. He would confine 
his remarks to two points only. The trials had been 
carried out with uniform cutting angles and uniform 
backing off, irrespective of the metal which was being 








worked upon. The same tool was used for cast iron and 
mild and hard steel. By using the same tool for the 
various metals the same result was arrived at as would be 
obtained by using a blunt tool. The second point he had 
to comment upon was with reference to the apparatus, 
which was not very fully described. The change wheels 
introduced a variable quantity, and it was difficult to say 
what effect it would have on the readings. It was a fact 
that greater knowledge in connection with drilling was 
wanted in the workshop, particularly with respect to the 
effect of putting in different tools. 

Mr. J. D. Steven agreed with the previous speaker 
in that the paper was not particularly suitable for 
discussion. The speeds and feeds which the authors 
had adopted in their trials were very low. They had 
said that there was a diversity among makers of twist 
drills as to what the cutting speed should be for ordinary 
workshop practice. Some decreased the speed with the 
increase of diameter of drill, and others recommended 
the reverse practice. If the user of the twist drill reduced 
the speed, he naturally increased his feed to get the hole 
drilled in the same time, which meant that there was a 
possibility of breaking a large number of drills. It was 
undoubtedly necessary to know as much about the 
amount of power absorbed by drills and other tools as 
possible, especially at the present time, when electric 
motors were used in workshops to such a great extent. 
The first speaker, Mr. Carter, had referred to lubrication 
for cast iron. When he—the speaker— was serving his 
time, which was not many years ago, the man who used 
lubrication when drilling cast iron would have been con- 
sidered mad. It appeared also that in some quarters the 
practice was still unknown. Only a little time back a 
twist drill was returned to him with a complaint; the 
point was fused. He wrote a letter suggesting that pro- 
bably there were some hard places in the metal, and 
advised bis client to use lubrication. He received a 
letter to the effect that no one in his right senses would 
use lubrication with cast iron. The writer also went on 
to say that he had mentioned the suggestion to several 
engineering friends, and they all said that they had never 
heard of such a mad suggestion. He thought that this 
went to show that it was none too well known that 
lubrication might be used when drilling cast iron. 

Mr. L. Pendred thought that the paper was far too 
academical; it was full of mathematics and diagrams, 
and was therefore quite unsuitable for discussion. He 
doubted also whether the information it contained would 
be of much value to the designer. Such refinements did 
not help much in the designing of a machine. Makers 
were obliged to turn out their machines powerful enough 
and stiff enough to take the biggest drill that the machine 
could use. When designing a machine, the main thing 
was to make it amply strong. He noticed that in one 
place the authors stated that the apparatus employed for 
making the second set of tests permitted of a total speed 
variation of the drill of from 5 to 150 revolutions per 
minute. But on the following page they stated that the 
drills were never at any time blunt, as the duration of 
each trial was about ten minutes after the drill had fully 
entered, and the speed remained at ten revolutions per 
minute for all sizes of drills. If the last mentioned speed 
was the one which had been adopted, it was obviously 
much too slow for most of the drills employed. Another 
thing he noticed was that the lines of the diagrams giving 
the results of the tests in some instances were a long way 
off the dots. In Fig. 8, for example, it looked as though 
the authors had obtained their formule and then drawn 
their curve to suit it. 

Mr. A. K. Bruce was the last speaker. He said that 
from his own experience the main point seemed to be 
that of drilling the greatest number of holes in the least 
time. He remembered that when he was serving his 
time in the United States they had some terrible piece- 
work prices which compelled them to pay great attention 
to the manner in which they ground their drills. In their 
spare time the apprentices used to get out different 
angles for the drills with a piece of chalk on the wall, and 
those angles were very valuable to them in finding how 
to grind the drills so as to get the maximum amount of 
work out of them in a minimum amount of time. Mr. 
Carter had referred to using lubrication for drilling cast 
iron. From his own experience he had found that when 
lubrication was employed the trouble was to get rid of 
the chips. They hung together in a thick mass. When 
he was in the shops he remembered that they employed 
compressed air for removing them. A sleeve was 
fitted over the drilling machine spindle. This sleeve was 
coupled to the compressed air mains, and in that way 
the chips were removed. The compressed air also had 
the effect of keeping the drill cool. He also remem- 
bered that some trouble was experienced with a certain 
drilling job in which the holes were being opened out with 
the drill. They could not get the drills to stand owing to 
the skin on the metal. Finally, they gave up trying to 
finish the job with drills and used a boring bar instead. 
It was a fact that when very accurate work was required 
drills were not suitable. Very accurate work meant no 
drills. The speaker also referred to“using oil under a 
good pressure. 

Mr. Smith then replied. In dealing with Mr. Carter’s 
remarks concerning the practice of drilling holes in two 
operations, he said that the time taken in drilling a small 
hole and then enlarging it would probably prevent it from 
being the most economical method. In dealing with 
variable cutting angles for different classes of work, Mr. 
Smith said that from the durability trials carried out by 
the Manchester committee, and also by a German com- 
mittee, it was found that the most economical angle for a 
lathe tool was 83 deg. for cast iron and 75 deg. for steel. 
A twist drill varied all the way across the lips. From the 
cutting angle at the outside of the drill right up to the 
stem there was a variation from about 65 deg. to 90 deg. 
The backed-off portion varied from 90 deg. to 100 deg., 
and the chisel point itself about 165 deg. That was for a 
drill having an inclined angle of 120deg., so that it really 
meant that in order to get a variable cutting angle 
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it was necessary to adopt a variable spiral. Turn- 
ing to Mr. Brooks’ remarks, the speaker said 
that one of the objects of keeping the speed down 
was in order that there should be no variation in the 
torque. The torque was constant. Mr. Brooks had 
expressed his disapproval of the apparatus which had 
been employed for carrying out the experiments. In the 
machine on which the second set of experiments were 
carried out, he thought that the weight of the scale 
pan was insufficient. As a matter of fact the scale pan 
illustrated was abandoned, and a heavier one used in its 
place. He did not think that Mr. Brooks’ remarks con- 
cerning the unsuitability of the apparatus could be 
supported. Great care was taken not to avoid slack on 


TABLE 


Authority. Weight. 


Clase, On Total | Ten- 

drivers. loco. | der. 

ton. ton. ton. 

Barbier ... 4-4-0, 4-cy]. comp. | 49 35 
Nadal 4-4-0, 2-cyl. S.E. ; o— _— 
V. Borries 4-4-0, 2-cyl. comp. 30 | 51 30 
Frank 4-4-0, 2-cy]. comp. 30 | 51 3 
Sanzia 4-4-0, 2-cyl. comp. 29 56 36 
Sanzio 4-4-0, 2-cyl. S.E. 28 48 32 
Hefft 4-4-0, 2-cy]. S.E. — 47 35 
Conte 4-4-2, 4-cyl. comp. 36 73 45 
Gutbrod... .... 4-4-2, 4-cyl. comp. } 65 . 
Proposed mean formula... ... : — } — 


Nadal 


4-6-0, 4-cyl. comp. _ _— — 
Sanzin 4-6-0, 2-cyl. S.E. 42 60 32 
Conte 4-6-0, 4-cyl. comp. 52 74 38 
Sanzin 0-6-0, 2-cyl. S.E. 42 42 30 


Proposed mean formu'a .. 





Locomotive from which formula derived. 





SOME RECENT TRAIN RESISTANCE 
FORMULZ. 
By LAWFORD H. 
No. I. 


FRY. 


TreE subject of the resistance of trains is one which | that of the cars. 
has attracted many investigators, and on which it seems | Orléans Railway this has been done, 


impossible to say the last word. In 1901, when Mr 


Aspinall presented his elaborate paper on the subject to | 


the Institution of Civil Engineers (‘ Proceedings,’ 
Vol. exlvii., p. 220), he gave an extensive list of formul 


which had been proposed to express the relation between 
the speed of a railway train and the resistance which 
Since the 


must be overcome to maintain that speed. 





1.— Resistance Formulw for Locomotives. 


Four-coupled Locomotives. 


Cross | Driving Formula. 
section wheel 
area. diam. 0 
| 
mm”. m. | 
7-9 2-114 3-8 + 0-027 V + 0-0009 V2 3-89 
| 2-000 | 3-8 + 0-0264 V + 0-00066 V2 3-80 
9-0 1-980 | 4-0 + 0-027 V + 0-0007 V2 4-00 
9-0 | 1-980 | 4-0 + 0-00085 V2 4.00 
10-4 2-140 | 3-8 + 0-025 V + 0-001 V2 3-80 
9-3 1-730 | 3-8 0-015 Vo + 0-00075 V2 3-80 
ms 2-100 3-7 + 0-023 V+ 0-00088 V2 3-70 
— | 2000 | - = 
: 1-980 | 2-7 + 0-0415 V + 0-000686 V2 | 2.70 
— 2-000 | 3-8 + 0-027 V + 0-0007 V2 3.80 





Sex-coupled Locomotives. 


_ 1-750 4-0 + 0-03 V + 0-001 V 4-00 
9-0 1-540 4-2 0-002 V2 4-20 
_ 1-800 aoa _- 
8-0 1-226 4-88 0-0558 V + 0.000676 V2 4-88 
_ 1-730 4-5 0-035 V+ 0-0007 V2 4-50 





Nadal ... ...| 2-8-0, 2-cyl. S.E. — _ — 
Sanzin ..| 2-8-0, 2-eyl. comp. 57 68 32 
Conte 2-8-0, 4-cy] 66 74 38 


+ comp. 


} 
BD n00 


Proposed mean formu 








the spindle. From the point of view of durability quite 
a different machine would have been adopted. Mr. 
Brooks had also referred to the crowding effect of the 
metal. That had been carefully watched, and he was sure 
that there was no error due to the back of the drill pushing 
against the work. The same speaker had also referred to 
the proportion of end thrust due to the chisel point, and had 
estimated it at 50 per cent. He would like to ask Mr. 
Brooks whether he quite understood what was meant by 
the chisel point—as referred to in the paper. In reply to 
Mr. Pendred’s remarks concerning the low speed at which 
the tests were carried out at, Mr. Smith said that he 


Locomotive from which formula derived. 


TABLE I1.—Resistance Formule for Lucomotives, 


Eeght-couple d Locomotives. 


_ 1-350 6-5 + 0-132 V+ 0.00066 V2 6-50 
10-7 1-300 7-5 + 0-0085 V2 7°5 
xe 1-500 (5) 
— 1-4.0 6-0 0-13 \ 0-00°7 V2 6-00 






appearance of this paper a number of investigators on 
the Continent have carried out lengthy tests, and as a 
result a number of new formule have been proposed. 
The present article brings together for comparison the 
more important of these formule, and describes briefly 
some of the methods employed by the investigators to 
develop rational formule to represent the results obtained 
experimentally. The work to be thus passed under 
review is that done by Nadal and Conte in France, by 
Sanzin in Austria, and by Frank and von Borries in 
Germany, and covers the determination of resistances 
for both locomotives and carriages. The formule pro- 







Speeds in 









Four-coupled Locomotives. 





Weight. 





miles pei 


Tables ITI. and IV. (post) deal with the resistances fo 
| while Tables I. and IL. contain the formule for the resist 
_ ance of locomotives and tenders. It would seem logical tg 
| treat the locomotive and tender as separative vehicles jn 
| this matter; and to include the resistance of the tender with 
In the investigations of the Paris. 
but the majority of 
| the investigators have considered locomotive and tender 
as a single unit, and, therefore, for the sake of uniformity 
| all of the figures in the tables have been established on 
» | this basis. 

It will be seen that there is some difference of 
opinion as to the most satisfactory type of formula to be 
used. In Germany, in particular, there are two schools, 


r cars, 





Speeds in kilometies per hour. 


Resistances in kgs, per ton at speeds in km. per hour, 


20 40 60 80 100 120 140 
4-7 6-32 8.66 11-72 15-50 es 
4-59 5-91 7:76 10-14 13-04 16-48 = 

4-82 6-20 8-14 10-64 13-70 17-32. 21.50 
4-34 5-36 7-06 9-44 12-50 16:20 20.60 
4-70 6-40 8-90 12-20 16-30 5 es 
4-40 5-60 7-40 9-80 12-80 | 16-50 20.60 
4-51 6-03 8-24 11-17 14-80 | 19-14 24.10 
—< | ine (6-95)| 9-30 | 12-50 | 16.50 

3-80 | 5-46 7-66 10-41 13-71 | 16-60 22.1 
4-62 6-00 7-94 10-44 13-50 | 17-12 21.39 









12-80 | 


5-00 6-80 9.40 17-0 29.() ss 

5-00 7-40 11-40 | (17-0) — a é 
7-6 | 10-6 14-6 : 

6-26 8-19 10-65 | oo _ 

5-48 7-02 12-78 15-0 18-8 | (23-1) 


9-12 | 






9-40 | 12-87 6-8 - are 
8-9 13-1 20-1 oa _ 
7-5 10-9 15-2 - - 
8-9 12-3 16-3 — _ 


Frank uses a formula of the form r = «a bv 
where r is the resistance, V the speed, and a and } 
are constants, while von Borries preferred the form 
r=a+6V+cV* Frank* bases his formule on experi- 
ments with locomotives, and also on laboratory experi- 
ments which he has carried out on the resistance offered 
by the air to moving bodies, and in the light of these 
experiments he determines his constants as follows: 

From his laboratory experiments he concludes that the 
air resistance to a plane surface perpendicular to the 
direction of motion is 0.0677 F,, v2 kilos. when the 
circular, and 0.0712 Fy, v,, kilos. when 


2 
m 


is 


surface 





hour. 


Resistances in lb, per 1000 at speeds in miles per hour, 











Authority. Cross _ Driving Formu'a, 
Class. section wheel Sian eo = 
ii On Total Ten- | area, diam. 0 10 20 30 10 50 | 60 70 80 
drivers.| loco. | der. | 
1000 Ib. 1000 lb. 10001b sq. ft. in. : : | 
Barbier 4-4-0, 4-cyl. comp. ~ 108 77 85 83 3-8 + 0-0435 V + 0-00234 V2 3-80 4.47 5-81 7-21 9-29 | 11-83 | 14-84 | 
Nadal... ... 4-40, 2-cyl. S.E. _— - — - 79 3-8 0-0425 V + 0-00171 V2 3-80 -40 5-33 6-62 8-24 | 10-20 | 12-50 | 15-15 
V. Borries ... 4-4-0 66 112 66 97 78 4-0 + 0-04385 V + 0-0018 V2 4-00 4.62 5-59 6-93 8-62 | 10-68 | 12-99 | 15-86 § 18-98 
Frank 4-1-0 66 112 66 97 78 4-0 + 0-€022 V2 4-00 4-22 4-88 5-98 7-52 9-50 | 11-92 14-78 | 18-10 
Sanzin . 4-4-0, 2-cyl. comp. 64 123 79 1lz 84 3-8 + 0-0402 V 0-0026 V2 3-80 4-46 5-64 7-35 9-57 12-31 15-57 | 
Sanzin 4-4-0, 2-cyl. S.E. 62 106 71 100 68 3-8 + 0-0242 V 0-00194 V2 3-80 4-24 5-06 6-27 7-87 9-86 | 12-14 | 15-0 18-14 
Hefft 4-4-0, 2-cyl. S.E — 104 77 _ 83 3-7 + 0-037 V + 0-00224 Vv 3-70 4-29 §-32 6-82 8-76 | 11-15 | 13-98 | 17-26 | 20-99 
Conte ... 4-1-2, 4-cyl. comp. 79 161 99 — 79 : ; 7-45 9-33 | 12-80 | 
Gutbrod 4-4-2, 4-cyl. comp. _ 148 - 7 2-7 + 0-0668 V + 0-00178 V2 2-70 3-54 1.74 6-30 8-18 10-69 | 13-11 | 16-09 | 19-43 
Proposed mean formula ... be -- — -- 79 3-8 + 0-0435 V + 0-0018 V2 3-80 4-4] 5-39 6-72 8-42 | 10-47 | 12-88 | 15-65 | 18-78 
Six-c oupled Locomotives. 
Nadal... 4-6-0, 4-cyl. comp. — _ — | — 59 4-0 + 0-0483 V + 0-0026 V2 4.00 4-74 6-01 7-79 | 10-09 | 12-92 | 16-26 | 20-10 
Sanzin... ...| 4-6-0, 2-cyl. S.E. 93 132 71 97 61 4-2 + 0-0052 V2 4-20 4-72 | 5-28 8-78 | 12-52 | 17-20 
Conte... ..., 4-6-0, 4-cyl. comp. 105 163 84 - 71 - ; — | = 6-3 | 8-3 | 10-7 14-9 — 
Sanzin .| 0-6-0, 2-cyl. S.E. 93 93 66 | 8 | 48 4-88+ 0-09 V 0-00175 V2 8 5-96 | 7-38 8-15 | 11-28 | — — = i 
Proposed mean formula ... = ; _ _ — 79 4-5 + 0-0563 V 0-0018 V2 -50 5-24 | 6-35 7-81 | 9-63 11-83 | 14-35 | 17-25 | (20-50) 
| 
Kight-coupled Locomotives. 
: | 
Nadal 2-8-0, 2-cyl. comp. — — _ — 52 6-5 + 0-212 V + 0-00171 V2 6-50 8-79 | 11-42 | 14-40 | 17-72 
Sanzin... ..., 2-8-0, 2-cyl. comp. | 126 150 71 115 5L 7-5 + 0-00910 V2 7-50 8-41 | 11-14 | 15-69 | 22-01 -- — 
Conte... ...| 2-8-0, 2-cyl. comp. | 145 163 84 — 59 — (5-0) 7:1 9-4 12-6 16-3 | _ 
Proposed mean formula... ... .. — - — a 56 6-0 + 0-21 V + 0-0018 V* 6-00 8-28 | 10-92 | 13-92 | 17-28 = 


would like to remind him that the experiments were not 
made to determine the variation of the cutting pressure 
or torque due to the speed. A drilling machine could not 
be designed from the previous data available. Mr. 
Donaldson had said that drills having different angles for 
different metals should have been employed. The first 
object was to get the force on a drill used in practice. 
They could then deduce what would be the force if the 
angles were varied. The principal point raised by Mr. | 
Bruce was that of opening out holes, but he had |} 


already referred to that in connection with Mr. Carter's | 
remarks, 











posed by these investigators, together with one or two 
others, are givenin Tables. It will be seen that Tables II. 
and IV. (post) give the formule with the coefficients for use 
in miles per hour, while Tables I. and III. (post) give the 
formule in the metric system, which is the original form 
of most of them. In order to keep the details of the 
present article clear to users of both metric and English 
systems of measurement, all results are given in both 
systems, and the resistances are all measured in 
thousandths of the weight to be moved. That is, if the 
resistance is one per thousand, a force of 1lb. is required 
to move each 1000 lb. of train weight, which corresponds 


| to 2.24 1b. per English ton, 2.0lb. per American ton, or 


one kilogramme per metric ton. 





| the surface is square, I'm being the area of the surface 
| in square metres, and v,, the speed in metres per second. 
| If F and v are the area and speed in square feet and in 
| feet per second respectively, these air resistances are 
(0.149 Fv lb. for the circular, and 0.157 F v? lb. for 
| the square surface. Frank assumes for a locomotive 
the mean value 0.07 F,, v2, that is, 0°154 Fv, and thus 
finds the frontal air resistance to be 0.0054 F, Vi: kilos. 
when V; is the speed in miles per hour, that 18, 
0.00286 F V?lb., when F is the area in square feet and 
V is the speed in miles per hour. Frank concludes from 
his experiments that to obtain the actual air resistance it 








* Zeitschrift des Vereines deutscher Ingenieure, 1907, page 96, 
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is necessary to increase these figures by 10 per cent., 
making them 0.00594 F,, Vi kilos., or 0.00814 F V? lb. 
He further states that he has found that the rolling resist- 
ance, which is independent of the speed, is 2.5 per thousand, 
and that the part of the rolling resistance which is 
determined by the speed is 0.000142 Vi, or 0.000368 V? 
per thousand. This gives for the resistance of the 
locomotive exclusive of the machinery, 

BR) = Wn (2.5 + 0.000142 V3) + 0.00594 Fn Vin 
in metric units, or 

Rn’ = W (2.5 + 0.000868 V2) + 0.00814 F V? 
in English units; W being the weight of the locomotive 
and tender in thousands of pounds, and if, as is ordinarily 
approximately true, Fn = 0.089W,,, in which case F 
— 0.000433 W, the resistance in kilos. per ton is 

r! = 2.5 + 0.00067 V2 


m mm? 

and the resistance in pounds per thousand is 

r’ = 2.5 + 0.001738 V3. 
This is the resistance of the locomotive and tender, exclu- 
sive of the resistance of the machinery. Frank found 
from his coasting experiments with locomotives that the 
resistance of the locomotive, with steam shut off and the 
valve connected, was 
= 4.0 + 0.00085 V2, 
in metric units, which is equivalent in English units to 

r = 4.0 + 0.0022 V?. 
He takes this to be the same as the resistance of the 
engine under steam, and thus finds the machinery resist- 
ance to be 


Tn 


(Metric) rr’, = 1.5 + 0.00018 V2, 
(English) 7” = 1.5 + 0.00047 V2. 
Von Borries* preferred a formula of the type r = 


u + 6V +c V*, the value of the constants being deter- 
mined as follows :—From coasting experiments at Erfurt 
he found the resistance of locomotives with tenders 
to be :— 
For speeds in kilometres per hour: 
With machinery, 2.7+ 0.045 V; + 0.0004 V;. 
Without machinery, 1.5 + 0°027V,; + 0.0004 Vi 
Difference attributable to machinery, 1.2 + 0.018 V, 
For speeds in miles per hour : 
With machinery, 2.7+ 0.0724 V + 0.00104 V*. 
Without machinery, 1.5 + 0.0485 V + 0.00104 V*. 
Ditference attributable to machinery, 1.2 + 0.0289 V. 


For the machinery resistance under steam von Borries 
followed Goss,! who found, for a 44-0 locomotive, that 
this resistance was practically independent of the speed 
or cut-off, and that it amounted to about 4.5 thousandths 
of the locomotive weight, or 2.8 thousandths of the 
weight of engine and tender. This, added to the resist- 
ance without machinery, would give for speeds in 
kilometres 7, = 4.3 + 0.027 V; + 0.0004 ve and for 
speeds in miles r = 4.3 + 0.0435 V + 0.00104 V*. 

Compared with this, Barbier’s formula for similar 
locomotives is:—For speeds in kilometres, r,, == 3.8 + 
0.027 V. + 0.0009 V2, and for speeds in miles r = 
3.8 + 0.0435 V + 00234 V*. 

This gives slightly lower resistances at low speeds, 
and considerably higher resistances at high speeds. Von 
Borries treated the difference between the two as 
follows :—The experiments of the Studiengesellschaft with 
the high speed electric car showed that the air resistance 
per unit of flat surface normal tothe direction of motion was 
0.0052 V? kilogs. per square metre for speeds in kilo- 
metres per hour, or 0.00276 V* lbs. per square foot for 
speed in miles per hour. This is only 55 per cent. 
of the theoretical resistance due to the inertia of the air, 
and von Borries attributed the difference to the formation, 
in front of the engine, of a conical body of compressed 
air, which acts in the same way asa solid prow and facili- 
tates the passage of the locomotive. The locomotives 
with which von Borries experimented had a cross section 
of 9 square metres (97 square feet) and a weight of 80 
metric tons (176,500 lb.), which on the above basis would 
give a frontal air resistance in thousandths of the weight 
of 0.00059 V2 for speeds in kilometres, and 0.00153 V? 
for speeds in miles; he concludes from a comparison with 
other experiments that the coefficient of V? should be 
somewhat larger than this, but less than that given in 
Barbier’s formula, and for mean results he adopts the 
value found by Nadal,* and writes the formula :— 


For speeds in kilometres per hour : 

rm = 4.0 + 0.027 Vi + 0.0007 V2 
For speeds in miles per hour: 

r = 4.0 + 0.0485 V + 0.0018 V? 


Sanzin has published two studies of train and loco- 
motive resistance made on the Southern Railway of 
Austria, The first$ consists in finding empiric formule 
from coasting experiments with several different types 
of locomotives; these formule are collected in Table I. 
In his second article! Sanzin puts forward a novel and 
interesting method of determining the resistance of a 
locomotive. He allowed a locomotive under its own 
steam to accelerate itself and its tender, on a uniform 
known grade, while a continuous indicator diagram was 
taken, Under these circumstances the indicated cylinder 
tractive force is in equilibrium with the retarding effect 
of the grade, the force absorbed by the inertia of 
the engine, and the resistance of the engine. Of 
these all are known but the last, which can be 
thus determined. Sanzin made his experiments with 
a 0-6-0 engine and tender, weighing together in 
working order about 71 metric tons—156,000lb.—and 
found that the total resistance at various speeds was de- 


2 





Zeitschrift des Vereines deutscher Tngenieure, 1904, page 808. 
1 Rai l Gazette, 1902, page 55, 
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pendent on the point of cut-off as well as on the speed. 
He analyses the total resistance as follows:—From the 
Studiengesellschaft experiments he takes, as did Von 
Bovries, the frontal air resistance of 0.0052 F,,, V? kilos., 
or 0°00276 F V* lb., and as a locomotive has many parts 
which meet the air successively, he uses the perce 
value 0.006 Fi V?, or 0.00318 F V.. His locomotive; 
with the weight given above, had a cross section of 
8 square metres—86 square feet—so that the air resistance 
of this machine in thousandths of the weight was 
0.000676 V?, or 0.00175 V*. He also takes from the 


Studiengesellschaftexperiments the value found for the roll- 
ing resistance, which is 1.5 + 0.012 V;, or 1.5 + 0.0193 V, 
and as the wheels of a locomotive tender and truck are 
probably not so well maintained as those of the experi- 
mental car, he uses the increased value of 1.8 + 0.015 Vx, 
or 1.8+ 0.0242 V. The locomotive resistance is thus 
determined with the exception of the resistance of the 
machinery, and this can be found by deducting the air 
and rolling resistances from the measured total resist- 
ance. As mentioned above, Sanzin found the machinery 
resistance to vary with the cut-off and the speed. He 


corresponding to the maximum power which can be 
developed at that speed. Comparing the resistances 
found for these conditions of maximum power at various 
speeds, Sanzin found that the machinery resistance in 
thousandths of the weight on driving wheels could be 
expressed by 7.0 + 0.84 V; or7.0 + 1.35 V. He, 
therefore, concludes that the total resistance of his six 
coupled locomotive is made up as follows :— 

Air resistance 0.006 F,,, Vx or 0.00318 F V° 

Machinery resistance L,, (7.0 + 0.84 Vi.) 
or L (7.0 + 1.35 V) 

Rn (1.8 + 0.015 Vi) 
or R (1.8 + 0.0193 V), 
where F is the cross section, L the weight on driving 
wheels, and R the weight on carrying wheels, in the 
present case tender wheels only, the suffixes indicating 
metric, and the other letters English units. 

These expressions being referred to the total weight of 
the locomotive and tender, give the formul :-— 

(Metric) r, = 4.88 + 0.0558 V; + 0.000676 V? 

(English) r = 4.88 + 0.09 V + 0.00175 V" 
for the resistance in thousandths of the total weight. 
Sanzin proposes this formula for the resistance of six 
coupled locomotives which do not differ greatly from 
that experimented with. He also suggests that the 
machinery resistance is dependent on the driving wheel 
diameter, and that instead of the values given above, it 
might be better to put for the machinery resistance in 
thousandths of the weight on drivers, 7.0 + 0.1075 
Vi/D,., or 7.0 + 0.044 V/D, Dm and D being the driving 
wheel diameters in millimetres and inches respectively. 
At the same time, he points out that in applying the 
formula to other conditions it must be used with dis- 
cretion, as the machinery resistance has been determined 
by subtracting from the total resistance assumed values 
for the air resistance and the resistance of the carrying 
wheels, neither of which are capable of direct and 
independent determination. 

I have tried to apply the elements of Sanzin’s formula 
to other experiments, but have not been very successful. 
In particular, an investigation has been made of the 
machinery resistances measured on the Pennsylvania 
Railroad testing plant at St. Louis and on the testing 
plant at Purdue University. It will be remembered that 
in these testing plants the locomotives are carried on 
rollers which are connected to a water brake, which 
absorbs and measures the power delivered at the rim of 
the driving wheels. ‘“ Machinery resistance” will here- 
after be used to mean the difference between the indicated 
tractive effort and the tractive effort delivered at the rail. 
It would seem a priori as though it should be a simple 
matter to measure this machinery resistance on a testing 
plant, and I hoped that the Pennsylvania experiments 
would confirm Sanzin’s conclusions. This is, however, not 
the case. The resistances measured in the Pennsylvania 
tests from five locomotives were plotted in relation to 
the cut-off, and it was found that they all gave a substan- 
tially similar result. So far as could be seen, the resist- 
ance is independent of the speed, and shows only a very 
slight tendency, and this only in some cases, to rise as 
the length of the cut-off is increased. The table here- 
with shows the average values of the resistance for all 
of the eight locomotives tested on the Pennsylvania plant 
at St. Louis. 


Rolling resistance, 


Machinery Resistance on P.R.R Testing Plant. 





| 
Machinery resist- 
ance expressed as, 


: | 
Series | Class of Factorof Percentage of 


No. of locomo- Remarks, 








Tests, tive, | ‘4besion!aximum| Weight 

| traetive | on driv- | 

effort. ing wheels) 

"100 | 280 | 4-69 | 6-19 | 1-51 | Friction excemive 
200 | 280 | 4-44 493 | 1 | 
300 | 28-0 | 4-87 | 4-90 | 1-12 
400 2-10-2 | 3-74 5-93 1:63 | Tandem compound 
500 442] 453 © 4-82 0.95 | 
600 4-1-2 4.48 8-92 1-98 | Badly balanced 
700 | 4-42 | 492 | 4-71 | 1-24 | 
800 | 4-4-2 | 4-85 5-86 | 1-21 


For the five normal engines the machinery resistance 
averages 1.1 per cent. of the weight on driving wheels, 
and the individual tests give results which, with few 


points out that for each speed there is a point of cut-off 


average. Professor Goss’s latest published results* show 
the same characteristics. It will be seen that the Penn- 
sylvania tests justify Von Borries’ assumption that the 
machinery resistance should be brought into the resist- 
ance formula as a constant factor independent of the 
speed. Von Borries’ formula was derived from experi- 
ments made with four-coupled locomotives, and in setting 
up a formula for engines of other types the constant 
factor must be varied, as it is dependent on the relation of 
the weight on driving wheels to the total weight of the 
locomotive and tender. This is seen in the various 
formulw in Table I. This table, in addition to the formulz 
already discussed, contains one due to Gutbrodt, expressing 
the result of tests with a four-cylinder compound “ Atlantic” 
type locomotive of the Prussian State; also a formula 
derived by Hefft} from indicator and dynamometer car 
experiments with a single expansion 4-4-0 locomotive on 
the Baden State Railway. The table also contains 
Barbier’s formulz, which is practically the original 
of all the others; three formule given by Nadal 
in his recent book, ‘‘ Locomotives 4 Vapeur,” as the result 
of indicator and dynamometer car experiments on the 
French State Railways with four, six, and cight-coupled 
locomotives. Figures are also given for resistances of 
2-8-0, 4-6-0, and 4-4-2 locomotives on the Paris-Orléans 
Railway, which were measured by a method described 
by Mr. Conte. The method is in principle the same as 
that subsequently used by Sanzin and described above, 
but Conte uses a dynamometer car and train, and notes 
the retardation produced by the locomotive when steam 
is shut off. The force with which the train urges the 
locomotive ahead is measured by the dynamometer, and 
the grade and retardation being known, one can calculate 
the resistance of the locomotive for various speeds. The 
resistances have not been reduced to the form of a formula, 
but were given to the writer as curves from which the 
figures are taken. It will be seen that the figures for the 
four-coupled engine are very nearly the same as those 
given by the formula of Frank. 

To strike a mean of all these resistances I propose 
the following :— 

In metric units— 

For four-coupled locomotives, 

rm = 8.8 + 0.027 Vi + 0.0007 Vi. 

For six-coupled locomotives, : 

rm = 4.5 + 0.085 V; + 0.0007 Vi. 
For eight-coupled locomotives, 
rm = 6.0 + 0.13 Vi + 0.0007 V2. 

In English units : ; 
For four-coupled locomotives, 3.8 + 0.0435 V + 00018 V*. 
For six-coupled locomotives, 4.5 + 0.0563 V + 0.0018 V°. 
For eight-coupled locomotives, 6.0 + 0.21 V + 0.0018 V’. 


As will be seen, the results given by these formule are 
fair averages of the other results in the respective classes. 
The following considerations have governed the choice of 
the coefficients of each term. The reasons, described 
above, which led Von Borries to represent the air resist- 
ance by 0.0007 Vi or 0.0018 V?, seem to be applicable to 
all locomotives, so long as the usual proportion between 
weight and cross section is maintained. This proportion 
need not necessarily vary between one class and another, 
and it seems rational in general formule to use the above 
values for the coefficient of V* for all classes of engines. 
As regards the first term, for the four-coupled locomotives 
3.8 is clearly indicated, it being used in the majority of 
the formule. In choosing a first term for the formul for 
other types of locomotives it is to be borne in mind that the 
magnitude of the first term is mainly dependent on the 
machinery resistance, and that this is closely proportional 
to the weight on driving wheels, and on this ground 4.5 
is proposed for the six-coupled, and 6.0 for the eight- 
coupled machines. These values fit in with the other 
formule. There now only remains the second term, the 
coefficient of V, to be discussed. Under the circum- 
stances this must be even more empirically determined 
than the other two terms. One can only bear in mind 
that this coefficient is, to a considerable extent, 
determined by the driving- wheel diameter. The 
resistance due to the journal friction and to the 
obstruction of the track to the motion of the wheels 
produces a loss of tractive effort inversely proportional to 
the diameter of the wheels. In the type of formula 
chosen, the third term, containing V*, is mainly deter- 
mined by the air resistance, and it is therefore the coefti- 
cient of V in the second term which must bring into 
account the influence of the wheel diameter. For the 
four-coupled locomotives having driving wheels about 
2 m. (79in.) in diameter, the mean formula is obviously 
found by following Von Borries and Barbier, and making 
the coefficient of V equal to 0.027 for speeds in kilo- 
metres and 0.0485 for speeds in miles. For the six- 
coupled locomotives, the wheels being smaller, it is to be 
expected that the coefficient must be larger, and it is 
found that the values 0.03 in the metric and 0.0483 in 
the English formula give reasonable results. For the 
eight-coupled, having still smaller wheels, the coefficient 
must be very considerably larger, a value of 0.13 in the 
metric and 0.21 in the English formula being required. 
It will be seen that for this class the proposed formula 
follows Nadal’s formula fairly closely, but at the higher 
speeds it gives results which are not quite so high, and 
which agree better with the Paris-Orléans figures. 








An exhibition of agricultural machinery on an import- 
ant scale has been arranged to take place in the town of Omsk, 
Western Siberia, between the dates of August 20th and September 
20th, 1910, this being the first exhibition of its kind on a large 
and representative scale to be held in Siberia. Particulars may 
be obtained from Mr. Henry G. Read, Omsk, Western Siberia. 





* “High Steam Pressures in Locomotive Service "—Publication 65, 
Carnegie Institution. 








§ Zeitschrift des Vereines deutscher Ingenieure, 1907, page 1 
Lievue Général des Chemins de Fer, 1904, page 196. 





exceptions, group themselves fairly closely about this 





+ Zeitschrift des Vereins deutscher Ingenieure, 1904, page 1080, 
t Revue Générale des Chemins de fer. July, 1 
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CHAINS WITHOUT TRANSVERSE WELDS. 
No. L = 
Tue manufacture of chain cables has hitherto been con- 
ducted in much the same manner as when they first 
came into use. A round iron bar of the 
intended for the link,cut obliquely at each of its ends, 
and of a length equal to that of the circumference of the 


diameter | 


are no means of judging by outward observation whether 
the core is welded properly or not. 


to a tensile test bearing a certain given proportion 
to its ultimate strength, can be resorted to. At the same 
time—that is to say, during the course of the tensile test— 
every link is struck with the hand hammer. 

As regards both the quality and the quantity of the 




















Fig. i—THE STAGES OF FORMATION OF A 





work when finished, is worked by hand or by machine 
power into an oval form, so that the two tapered ends lie 
one upon the other. The link thus bent is then brought 
to a welding heat and the two ends are welded together 
by hand. In the case of the smaller chains this work can 
be accomplished in a single heat by one smith, alone or 
with the help of a striker. For the welding of larger 




















Fig. 3—REAVING A LINK 


chains, however, several heats, and two or even three 
strikers, become necessary. The weld is generally 
arranged at one end of the link, but it is also sometimes 
to be found in the middle of one of the sides. The 
strength of the whole chain, of course, depends on the 
faultless execution of the weld in each individual link ; 





SINGLE LINK 





work produced—especially where the cables of our large 
vessels are in question—the whole method of manufac- 
ture no longer satisfies the requirements made upon it, 
and if the best chain-cable makers in existence still 


| method for the manufacture of chains by machinery, jn 
Only a superficial | order, on the one hand, to attain greater homogeneity and 
| examination of the weld, and the submission of the chain | reliability in the product, and make it independent of the 
| personal skill and conscientiousness of the workman, and on 
,the other, to bring the power of production up to the level 
Until recently, however, the manifold 
| attempts in this direction in England, Germany, Belgium, 
and France have not brought any marked success, except 


| of the demand. 


Fig. 2-THE FORMATION OF A SECOND LINK 






in the case of thin chains which are subject to relatively 
small stresses and which are made of wire. 
for the most part welded electrically after the links have 
been bent together by mechanical means. Above all, of 


Table of Official Tests made on Three-link Samples of Borsig Chains. 


Highest stress) Stress per 


Diameter of link, metal. 





reached. square inch. of elo 
Tons. Tons, 

26 mm. (lin. +), studless 34-4--34-8 20-8 21-1 11-2 
26 mm. (lin. +), with stud 34-7—35-4 | 20-4 -21-4 9-8 
33 mm. (1,;in. —), with stud... 55-4-—59-4 = 20-8-22-3 9-3 
36 mm. (143in. +), with stud 67-9 21-5 12-3 
39 mm. (1}4in. — ), with stud 76-8 20-6 ] 
42 mm. (1?}in.), studless .. 93-25 21-0 13-0 


45 mm. (133in. —), with stud ... 102-4—-103-3  20-7—20-8 10-5 


60 mm. (22in, —), with stud ... 179-1—188-8 | 20-5 21-4. 10-2 


63 mm. (2}$in. +), with stud 189-3—192-4 19-5 -19-8 10-8 


69 mm, (223in.), with stud 222-0—230-2 | 19-7—19-9 11-5 


succeed in meeting the demands made upon them, this is 
largely due to the fact that the chain smith’s trade has, in a 
sense, been bequeathed from father to son for generations | 
past, with the result that the smiths are wonderfully 

















Fig. 3a—EXAMPLES OF LINKS AFTER WINDING 


that is to say, everything depends upon the reliability, 
professional knowledge, and skill of the chainsmith. 

Now the difficulty of obtaining an absolutely trustworthy 
weld increases very considerably with the diameter of 
the link, and even with the best quality of work it often 
happens that a thick link is only welded at the outer | 
edge, while the middle remains unconnected; and there | 


proficient. The manufacture of chains, indeed, has its 
home only in certain particular districts, in which the 
whole population is exclusively devoted to it, so that one 
generation in a manner inherits the experience of its 
predecessor. 

Under these circumstances it is no wonder that it has | 
for many years been the endeavour to discover a good | 


Percentage 


Tensile stresses and elongations prescribed. 


' 
German- 


Lloyd’s : Bureau ’ : 
eal th a G Ad Ity. 
Register. Lond. Varttae. erman Admiralt) 
ngation ga ae hee ne nies Percent 
Tensile Tensile ‘Tensile | Tensile a age of 
test. test. test. | test. per | elonga- 
sj. In. tion. 
Tons. Tons. Tons. Tons. Tons. 
12-8 27-00 28-30 28-30 | 27-20 16-7 8 
14-1 27-00 28-30 28-30 29-26 17-8 
15-7 46-50 15-60 5-6) 47-20 
13-1 51-00 54-20 52-30 56-10 
2-3 61-40 60-40 60-20 65-80 
14.6 71-75 68-90 68-35 76-40 16-7 
14-4 77-13 79-10 78-47 | 87-70 17-8 j 


17-4 | 142-10 140-70 139-50 155-80 ‘9 
16-4 | 157-50 154-70 153-80 171-80 ” 
178-00 =177-85 | 26-10 os 


course, the aim was to avoid the transverse weld— in fact, 
to make chain links entirely without the join. 

The best known efforts in this direction are perhaps 
those of Strathern (Great Britain), Oury (France), Girlot 
(Belgium), and Klatte (Germany). The latter rolled 
mild steel bars of cross-shaped section, and by means of 
further rolling and slotting formed them into chain links 
which hung loosely in each other without any transverse 
joint in the lengthwise direction of the rolled bar. But 


|in spite of endeavours which have been continued for 


about twenty years with wonderful ingenuity and tenacity 
of purpose, the production of large cables and crane 
chains on a commercial scale has not proved possible, 
first, because the cost of manufacture was great, and 
secondly, because the public departments and classifica- 
tion societies expressly prescribe the use of wrought iron 
as the material for chains. 

A new method for the manufacture of chains of every 
kind and size from wrought iron has, however, lately been 
invented by the Belgian engineer Monsieur Alfred Marion, 
of Brussels. This invention, which appears to fulfil every 
practical requirement in a high degree, has been patented 
in all civilised countries. The sole right of working it in 
Germany, Austria-Hungary, Russia, and some other 


| continental States has been secured by the firm of A. 


Borsig, of Tegel, near Berlin, while John Brown and Co., 
of Sheffield, have undertaken the manufacture of the 
chains in England. 

The method of manufacture is, shortly, as follows :— 
A flat iron barbrought to a welding heat and wound up on 
itself in layers into a ring of rectangular cross-section 1s 
welded solid, and then by means of additional rolls of 
suitable size and form is worked int> a ring of circular 
cross-section. By meansof a hydraulic press and swage, 
the ring is now made to take an oval form, and in the 
case of stud-link chains is at the sate time provided 
with its stud, which is then shrunk tightly into place. 
Through this link now finished is reaved a second fiat 
bar, which is brought to welding heat, like the first ons 
and wound into a ring, &c.,as before. Figs. 1 and 2 show 
the various stages passed through in order to produce two 
complete links. 

The details of the manufacture are somewhat 45 


————» 
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follows. ‘The flat iron bars /—Fig. 3—are brought to powerful pressure radially against the latter. Since the employed, machine-made chains of thie kind must be of 
a welding heat in the furnace a. Directly in front of | roller g; turns at an extremely rapid rate, the square-| very excellent quality, and, compared with those made 
the furnace stands the winding apparatus, consisting of | sectioned ring is gradually rolled out to a round section | by the older methods, they are distinguished by the cir- 

by the closing together of the curved surfaces of the | cumstance that all their links are exactly alike, so that 


the two pressing rolls ¢ and d, the fixed mandril f, and | 
the guiding bracket e. The two rolls c and d, which 
turn in the direction of the arrows, wind the white-hot 

flat iron bar 4 round the mandril /, and in so doing weld | 
it into « solid ring. Fig. da shows sections of one of these | 


rollers, the weld-surfaces of the bar forming the ring | they have a very even appearance. 

meanwhile becoming more thoroughly united. A rag or Moreover, on account of the pressing of the ring into 
fin is formed during this process at the place where the | the oval form, there ensues, it is claimed, a strengthening 
two rollers / and y, come together. At the moment | of the section at the ends of the link just where, by 


& 


| When the ring is completely formed this is neatly pared | reason of its constant friction against its neighbours, 


| off by means of two circular cutters, and falls to the | it is subject to the greatest degree of wear. The life 





Fig. 4—ROUNDING THE LINKS 


rectangular-link rings which have been polished and 
treated with acid. During winding the last link of 
the finished chain is kept by a holding appliance in such 
a position that the winding must take place through it, 
and the ring, when finished, hangs loosely in it. This 
ring, however, is of rectangular section, and is accordingly 
while still at the welding temperature, introduced into 
the rounding rolls—Figs. 4 and 5—which stand in the 





Fig. 5-ROUNDING ROLLS 

close vicinity of the winding apparatus. The rounding 
machinery consists of three outer rolls g:, g., and 4s, 
and the inner roll hk, all of which are formed to the 
half-round section of the chain. The roller g; is fixed; 
the axes of the rollers y. and g,, however, can be advanced 
by hydraulic means in the direction of the arrows. 
The inner roller can also be raised and lowered, 
and can at the same time be adjusted in the 


ground. | of the chain is thus prolonged, and its trustworthiness is 


From the insertion of the flat iron bar in the winding 
apparatus to the completion of the ‘round-sectioned ring 


increased by the abolition of the transverse welds above 
mentioned, while the uniformity in the dimensions of the 
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Fig. 7—TEST LINKS OF ROLLED LINK CHAIN 


the whole process above described occupies only five 
seconds, all the operations being effected in the most 
simple manner by hydraulic means. The ring hanging in 
the last link is thus still at a bright red heat when it is 
inserted in a hydraulic press, and the concluding opera- 
tions of giving its final oval form to the link and inserting 
the stud are rapidly performed. The structure of the 
link sections, given in Fig. 3, clearly show the manner in 
which these have been built up of flat iron bars wound 
up on themselves and the excellent character of the 
welding. : 

It is, of course, clear that there must be separate rolls 





Fig. 6—CHAIN MAKING PLANT AT BORSIG’S WORKS 


horizontal plane. The manner of working is as 
follows :~As soon as the rectangular-sectioned ring 
‘, which is still at a white heat, is introduced into 
“emg apparatus, the rollers g, and g, are pushed forward 
bY hydraulic apparatus from their dotted positions in the 
a ction of the arrows against the outside of the ring, and 
one hold it continuously suspended. At the same time, 
; 'e inner press-roller /: is moved in a downward direction 
on its dotted position until it lies exactly at the same 

eight as the roller g. It is then moved under a very 


and press swages for each size of link, and that the 
various rolling machines must vary correspondingly in 
power. At the Borsig works three different sets of 
rolling apparatus are in action for chains of 25 mm. to 
86 mm. (lin. to 1jin.), 86 mm. to 51 mm. (12in. to 2in.), 
and 51 mm. to 90mm. (in. to 3hin,) diameter of link 
metal respectively. 

Fig. 6 shows the arrangements for the transporting 


| and suspending of the cables in these works. 


It is evident that, provided the best of wrought iron be 


different links ensures a smooth passage of a complete 
cable through the capstan. 

Official trials of a large number of such chains are set out 
in the table above. For the sake of comparison, the 
tests prescribed by the great classification sccieties and 
by the German Admiralty are likewise given. It will-be 
observed that the requirements of these various authori- 
ties are not only fulfilled, but sometimes very considerably 
exceeded. Fig. 7 shows the results of a series of tests 
carried out with chains made in this manner at Tegel. 
As a result of these tests, chains made by this process 
have been introduced into the German navy. 








THE AERO AND MOTOR BOAT EXHIBITION. 


Tue Aero and Motor Boat Exhibition organised by the 

Society of Motor Manufacturers and Traders, Limited, 
was opened at Olympia last Friday, and will remain open 
till to-morrow night. The Exhibition is being supported 
by the Aero Club, and we believe we are correct in 
saying that it is the first exhibition of its kind ever held 
in the British Isles. We are aware that there has been 
an aeronautical section in two previous motor-car shows, 
but these can hardly be said to have been representative 
of the new industry, or of modern practice in the art of 
flying. In nearly all cases models only were exhibited, 
most of which if made in full size would not have 
gone very far to solve the problem of aviation. 
—At Olympia there are no fewer than sixteen complete 
aeroplanes, and of these several have been tried 
and proved to be more or less successful. Most of the 
machines are of foreign design, but the two English 
aeroplanes are promising examples of design and 
construction. The machinery which has been introduced 
to meet the demands of aviators is on the whole good, but 
it is obvious that many alterations and refinements will 
have to be embodied before the ideal engine is produced. 
The machinery, however, we intend to deal with later, 
when we describe the motor boat section. 

There is much to interest the visitor in the aeroplane 
section, there is such a great variety in the machines, 
and yet nearly all the designers claim to have reached the 
same goal—successful flight. Dirigible balloons are con- 
spicuous by their absence. The Wellman airship is, how- 
ever, prominently displayed in the centre of the hall. and 
its enormous size may be gathered from the fact that it 
takes up the greater part of the centre of the building. 
{t is called the “ America,” and is one of the largest air- 
ships ever constructed. With it its owner proposes to 
make an attempt to reach the North Pole, and this fact, 
added to the enormous size of the envelope, which 
has a capacity of 300,000 cubic feet, probably accounts 

| for the interest shown in the contrivance by large num- 
bers of the visitors. The car is 125ft. in length, and is 
arranged to carry three explorers, a pack of dogs, two 
sleds, a boat, cooking and other utensils, and a large 
store of food. The ship is driven by a single 80 hotse 
power engine. The attempt will be awaited with con- 

| siderable interest, although the initial performances have 

‘ not been of a very promising character. It is difficult to 
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believe that dirigible balloons will ever be extensively | ship is concerned, is unsurpassed by any other aeroplane 
used, for compared with the more handy and less bulky | in the Exhibition. This firm is also showing the well- 
aeroplane, they have very few points to commend them. ! known balloon “Imp,” which was made for the Hon. 
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Fig. 1i—-PLAN OF COMBINED ORTHOPTER AND BIPLANE—LAMPLOUGH 








of sixteen machines no fewer than ten are built on thig 
principle. Mr. Moore Brabazon’s bi-plane, built by 
Voisin, is on view, and this is one of the few machines 
in the Exhibition which has proved its ability to 
fly. At Issy three flights have been made with jt 
of one and two kiloms. in length, and at Chalons flights 
of one to five kiloms. at a height of up to 50ft. have been 
accomplished. The distance between the two planes jg 
2m. instead of 1.50 m., as in the earlier type of Voisin 
machine ; otherwise few alterations have been made. The 
motive power employed is an 8-cylinder “ E.N.V.” engine, 

The Delagrange biplane shown by Mass Cars, of 
99, Ladbroke-road, Notting Hill, W., is also of the Voisin 
type. It consists of a forward cell of two wings super. 
imposed, about 34ft. long by 7ft. deep, separated by a 
space about 5ft. 6in. wide. At the rear there is g 
cellular bi-plane tail about 8ft. by 7ft., which contains the 
rudder in the interior. In the front there is a horizontal 
rudder, which controls the rising and falling, and which 
measures about 6ft. 6in. by about 2ft. 8in. The engine, 
which is an “ Antoinette,” of 50 horse-power, and the 
driver, are carried by a framework, which is attached to 
the principal cell. The machine is propelled by a screw, 
direct coupled to the engine, working at 1100 revolutions 
per minute. The whole apparatus is supported on aq 
chassis having pivoted wheels connected by means 
of shock-absorbing springs. There are also two small 
pivoted wheels under the tail. 

Messrs. Bessler, Waechter and Co. are exhibiting a 
Robert-Esnault Peterie monoplane, an illustration of 
which we give in Fig. 2. Itis driven bya light seven. 
cylinder petrol engine of 30.85 horse-power. It is called 
the “R.E.P.”” machine, and consists of a framework made 
of steel tubes autogenously welded together, the makers 
claiming that this method renders deformation practically 
impossible. The wings roughly resemble those of a bird, and 
are made of neutralised wood, aluminium, and steel, covered 
with rubbered silk. Two rudders are fitted, one for 
dipping and one for directing. The former consists of a 
shaped surface placed horizontally at the stern of the 
aeroplane, while the latter is placed vertically under the 
stern of the frame. 

Intended to be capable of arising from and alighting 
on both water and land, the bi-plane shown by Mr. Jack 
Humphreys, of 80, Brook-street, London, has wheels and 
side floats of hydroplane type. The engine is an eight. 
cylinder J.A.P., air cooled and fitted with Bosch ignition. 
There are two propellers, 8ft. in diameter, which run at 400 
revolutions per minute. The Miesse Syndicate, of Sey- 


The filling of the balloon will always be a tedious opera- | Charles Rolls. The envelope is of varnished Japanese mour Works, Jubilee-row, King’s-road, Chelsea, S.W., 


tion, besides the attendant difficulty 
a supply of hydrogen gas, and when ordinary gas 
is used the necessary size of the balloon exceeds all 
practical bounds. 

One of the English designs is a combined orthopter 
and biplane constructed by Lamplough and Son, Limited, 
of Albany Works, Cumberland Park, Willesden Junction. 
This machine, Figs. 1 and 3, is fitted with a system of fore- 
and-aft lifting planes, which work on a feathering principle 
for raising the machine into the air, the propellers then 
serving to drive the machine forward. The fore-and-aft 
wings act as aeroplanes when the machine is gliding, thus 
assisting the cross bi-planes, while in the event of an 


accident the orthopter planes form a parachute and | 
enable the machine to descend safely to the ground. | 


This type of machine must not be confounded with the 
ordinary bi-plane or racer, which must be travelling at a 
fairly high velocity to keep afloat in the air. An 
orthopter, on account of its bulk, can only travel slowly, 
as it is designed primarily for reconnoitring purposes. 
Another English aeroplane is the bi-plane of Mr. Howard 
T. Wright, which is fitted with a 50 horse-power 
Metallurgique motor car engine. It is claimed that 
this machine will fly at a speed of thirty-six miles per 
hour under ordinary conditions. Messrs. Short Brothers 
are showing a bi-plane to carry two persons. It is 


of obtaining | silk. 


Mr. E. J. 





Tue Excinter” 


Willons, of Cardiff, is displaying a are showing the De la Hault bi-plane, in which the object 





Fig. 3—FRONT VIEW OF COMBIN-D ORTHOPTER AND BIPLANE—LAMPLOUGH 


equipped with a 40 horse-power motor and twin pro- | dirigible balloon as well as some Cody war kites. 


pellers. It has a vertical steering plane and a floating 


A general survey of the aeroplanes on exhibition 








Fig. 2—R.E.P. MONOPLANE 


attempted is to obtain a bird-like motion. The chassis is 
of a rectangular tubular type with a double triangle that 
supports an eight-cylinder Miesse engine of 100 horse- 
power. The cylinders are air cooled and the crank shaft 
is set vertically. The invention really consists of a flap- 
ping wing with the combination of .a swinging joint, 
making in its revolution first a movement from up and 
down, and then from right to left, with the object of pro- 
ducing the motion of an albatross wing. 

The wings look very small for the work they have to 
do, but the manner in which the movement is trans- 
mitted from the crank shaft to the wings, giving the 
necessary motion, is very interesting. The wing is carried 
by an arm, which projects horizontally from a ball joint, 
which works freely in a phosphor-bronze cup. The lever 
and ball joint are mounted so that they may slide freely 
on a bar closing the end of a fork rotated by the engine. 
When the drive is given to the gears a sleeve actuates the 
fork, which makes the axle or pivot turn, carrying the ball 
joint, and this movement immediately works the wings. 
These wings are thus animated by a combined flapping and 
swinging movement, and one complete revolution of the 
fork holding the wing imparts an up and down motion and a 
movement from right to left or vice versd, thus returning 
the wings to their original position, after having made a 
complete figure 8. 

Another machine of the bi-plane type is that of Mr. 
Howard T. Wright. The main planes are 40ft. wide and 
6ft. 6in. deep, and the engine is a 26 horse-power stan- 
dard Metallurgique engine which drives two propellers. 
The vertical steering is effected by a double rudder fixed 
in front and the horizontal by means of a_ vertical 
rudder in the tail. Seating accommodation is provided 
for two passengers. The petrol tank contains 15 gallons, 
and the over-all dimensions are 40ft. in width, 43ft. in 
length, and 10ft. 6in. to the top of the main. 

An unusal type of machine is the “ Quadruplane,” made 

| by Mr. G. P. Deverall Paul. It is being shown by Mr. 
| Handley Page, of 36, William-street, Woolwich. Mr. 


back plane, and the framework throughout is built of , indicates a very strong feeling on the part of inventors in| Paul has been conducting experiments for over eight 


American spruce. The construction, co far as workman.- ' favour of the bi-plane type of machine. Out of a total | years with this aeroplane. The planes are arranged in 
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two pairs @inilarly to those of a box kite. Mr. Paul has 
found that this type possesses great stability even in 
high winds, some of the glides he has accomplished being 
several miles in length. The upper plane of the front 
pair is arranged ahead of the lower one, and the upper 
jane of the rear pair is behind the lower one. Steering 
in a vertical and a horizontal direction is carried out by 
adjusting the two auxiliary planes fixed fore and att 
above the main planes. The over-all length is 27ft., and 
width 20ft., and the motive power is to be derived from 
a 15 horse-power J.A.P engine, the present 9 horse-power 


' machine. On the down stroke of the wing the feathers 


are so arranged that they shall be rigid in the plane of 
the machine and slightly flexible at the extreme tips; on 
the up stroke they will be at an oblique angle to the 
plane of the machine. This action gives the propelling 
force to the machine. Thus by their action the lifting 
and propelling powers of the primary feathers in birds’ 
wings are mechanically reproduced. For raising and 


lowering the machine the nose of the body is fitted at 
each side with steering planes C pivoted at D, and 
controlled from the driver’s seat at E by a lever. 


With 
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engine being rather too small for the work which it is 
called upon to do. 


In Fig. 4 we illustrate a design for an aeroplane | 


arranged by Mr. William Cochrane, of the Cochrane 
Propeller Company, Limited, of 26, Clarges-street, May- 
fair, W. The leading feature in the design is that the 
screw propeller, owing to its centrifugal force and great 


loss of efficiency when driven at high speeds in air, is super- | 


seded by the employment of small oscillating wings of 
original design. These serve for raising and propulsion, 


and when the machine is descending it is claimed that| the Aero Club League. 
they stop a too abrupt drop. The body A of the machine | hundred, give instructive e 





Fig. 5—EIGHT-CYLINDER 50-H.P. AIR-COOLED ENGINE—RENAULT FRERES 


is fish-shaped, formed of a framework of braced wood 
covered in with 80 W. G. aluminium, corrugated in the 
longitudinal direction of the body to reduce skin friction 
and drag on the framework and to increase the sustaining 
surface of the machine. The feathers B, standing out 
od on each side of the body, are all corrugated 
aterally of the machine for strength and toincreace their 
stipping surface on the air, and are curved upwards at the 
= pag tips. They are carried by a shaft common to 
all on each side, which is oscillated by an oblique disc 


transforming gear, adjustable by a lever, so that the 


binds of the oscillations may be varied from zero 





© & maximum according to the speed required on the 
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| a downward oblique position the machine will rise, while 
|an upward oblique position will cause it to descend. 
Between the steering planes and wings the main aero- 
planes are arranged; these are dihedral in shape, and 
comprise a top plane F, extending all across the machine, 
and two smaller planes G, one ou each side of the body. 
| The tail H is fish-tail in shape, and projects at its rear 
some distance beyond the body. 

Much of the public attention has been devoted to the 
| extremely interesting collection of models arranged by 
These, numbering nearly a 
vidence of the various direc- 


tions in which inventors have sought to solve the problem 
of aviation. Some of the models are constructed to scale, 
and many appear to contain possibilities of practical 
utility. Two models made by Mr. Harold Piffard certainly 
display promise. In addition to the usual two main planes 
there are supplementary planes fore and aft. Inventors 
have repeatedly turned to appliances of the nature of a 
helicopter, and among these there is an interesting un- 
finished model by J. G. Herbert, of Birmingham. Mr. 
H. B. J. Passat has turned his attention to the close 
imitation of the movements of a bird’s wings by means 
of a device which he calls an Ornithopter. Mr. J. 


modified Voisin type driven by a small 4} horse-power 
petrol engine. Small separate horizontal planes 
are fitted at each end between and beyond the main 
planes. These are controlled by a lever and work in 
opposite directions, and serve in place of any fitting for 
bending the ends of the main planes as in the Wright 
and Voisin machines. Mr. Tinline is at present engaged 
in the construction of a full-sized machine on the same 
lines, and it will be interesting to see howit fares in actual 
practice. Mr. E. A. Whitby exhibits a model dirigible 
balloon, with car and attachments. The peculiarity of 
this machine is that it is fitted with four paddle-wheels, 
one at each corner of the car. Thé inventor claims for 
this method of propulsion extreme ability to manwuvre 
and flexibility of action. 

The engines shown by the various firms have in nearly 
all cases been specially designed for aeroplane work. In 
many cases the power in proportion to the weight of the 
engines is high, although we consider that there is 
yet much to be done towards reducing the weight before 
a really satisfactory aero engine is produced. In some 
cases 1 horse-power is obtained for a little over 2 lb. 
weight of machinery; but this is only in the case of 
high-powered engines, and where the speed is very high. 
A speed of 1500 or 1600 revolutions is quite common, 
and in one instance we noticed that 1950 revolutions 
per minute had been reached. In such cases the piston 
speed is enormous, and will not tend to lengthen the life 
of the engine. Air cooling is almost universal, and 
there is a general tendency to have opposed cylinders. 
We were sorry to see that nearly all the good engines 
were of foreign make; in fact, with the exception of the 
Siddeley engine, which is really beautifully made, there 
were none of the better-known British motor car builders 
exhibiting aero engines at all. 

The engine shown in Fig. 5 is an example of the type 
of motor which appears to be most in favour. It is made 
by Renault Fréres, of 19, Newman-street, London, W., 
and consists of an 8-cylinder V type engine, air-cooled, 
the ribs being arranged as on a motor cycle engine. 
This engine develops 50 horse-power at 1600 revolutions, 
the bore and stroke of the cylinders being respectively 
90 by 120mm. The inlet valves are mechanically 
operated from a single cam shaft, and the exhaust valves 
are placed over the inlet valves. It is claimed that the 
most important question of cooling has been successfully 
dealt with by means of two fans, which draw air through 
the interior of a chamber formed by the cylinders and a 
very light casing which covers them. The weight of the 
engine complete in running order is 264 lb., or 5.28 lb. 
per horse-power. 

Another particularly interesting aeronautical engine is 
that exhibited by the Gobron Brillié Motor Company, of 

















Fig. 6—-GOBRON BRILLIE AEROPLANE ENGINE 


173, Piccadilly, W. Itis of unusual design, as will be 
gathered from the engraving shown in Fig. 6. There are 
eight cylinders arranged in pairs, at angles of 45 deg. to 
each other. The well-known system of twin piston has 
been retained, and special provision has been made for 
cooling, and the water jacket is made of brass. We were 
told that the necessary quantity of water to be carried is 
about 3} gallons. The cylinders are each 90 mm. bore, 
and the stroke 160 mm., and at a a speed of 1600 revolu- 
tions per minute the engine develops 80 horse-power. 
Perhaps the most novel feature of the engine is the 
fact that the usual cam shaft and gearing for 
operating the valve gear has been dispensed with, 
its place, so far as the exhaust valves are con- 
cerned, being taken by an excentric cam centrally 
situated on the crank shaft and actuating the valves 
through a lever and rocking beams. The excentric is pro- 
vided with a double groove connected together at one 
point, in which runs a sort of shuttle. As the cam 
revolves the shuttle passes from one groove to the other, 
and so operates the levers of one or the other of the 
exhaust valves of the adjacent pair of cylinders. The 
inlet valves are automatically operated and receive gas 
from two carburetters. Two magnetos are used, each 
machine supplying current for four cylinders, so that in 
case of accident to one set the other would still work. 
Realising the serious consequence which would result 
from a stoppage of the motor, the designers have made 
ample provision to prevent such a thing occurring. The 
engine really comprises twin motors, since the idea has 
been carried out of making the four cylinders in one plane 





M. Tinline shows a very workmanlike model of a 


independent of the other, so that in case of a breakdown 
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of one set the motor could work on at a sufficient 
speed to allow an aeroplane safely to descend. It is one 
of the lightest engines in the show for its horse-power, 
the total weight being only 330 lb., or 4.025 lb. per horse- 
power. 

Another aeroplane engine which has been proved to be 
good for this class of work is that made by Automobiles Vivi- 
nus Société Anonyme, of 52-58 Rue Destouvelles, Brussels, 
and for whom the agents in this country are Messrs. 
Erade and Van Toll, Twickenham, London, S.W. 
Vivinus motors have been supplied to Messrs. Moore, 
Brabazon, De Catus, Farman, Koch, Fisher, and the 
Russian Government. They do not appear to possess 


| places of every-day life. 
| such machines as instruments of warfare have received 


The | 
| companies or syndicates for manufacturing any special 





tific progress. The possibilities, if not actual accom- 
plishments, reveal to a thoughtful visitor the near 
approach of the time when machines capable of travers- 
ing the air will take their place as one of the common- 
Naturally, the possibilities of 


the greatest attention. We are confident that in all 
probability private experiments will be eventually the 
most successful, and it is certainly to be hoped that no 
attempt will be made by unscrupulous parties to create 


type of machine. These are as yet but in the experimental 


| stage, and any such over-capitalisation would only lead 











“Twe Evcirer 


| Strength of Ships,’’ and one by Mr. A. W. Johns on ‘The 
Accelerated Motion of Bodies in Water, with special applica. 
tion to the Rolling of Ships.’’ 





” 


A FEATURE of the ‘‘Transactions’’ of the Institution jg 
the freedom with which its columns are open to contributions 

| from foreign members, and there are to be found there, 
annually almost, contributions from eminent foreign naval] 
architects and engineers. Itis noted with pleasure that this 
amiable and profitable course is still pursued, and that a paper 
will be contributed by Professor Sadler, of Michigan 
University, on ‘‘ Shipbuilding on the Great Lakes.”’ A paper 
will also be read by Lieut.-Col. Rota, bearing the somewhat 
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Fig. 7—TRANSVERSE AND LONGITUDINAL SECTION OF THE 70 H.P. PIPE ENGINE 


many special features ; in fact, they follow the ordinary 
motor car engine design throughout, with the excep- 
tion that here and there the weight has been re- 
duced. The engine on view is a 50 horse-power four- 
cylinder motor, with cylinders 106 mm. diameter, by 
120 mm. stroke. 

The London Motor Garage Company, Limited, of 
33-37, Wardour-street, W., is exhibiting a very fine 
70 horse-power Pipe engine, which we illustrate in 
Figs. 7 and 8. It has been specially designed for 
aeroplane work, and is claimed to be the lightest engine 
for its power that has ever been built. The motor com- 
plete only weighs 268.8 lb., whilst at a speed of 1950 
revolutions per minute it develops 70 horse-power—that 
is, 3.84 lb. per horse-power. It is a beautifully made 
engine, air-cooled, and the four cylinders arranged 
V fashion. Each cylinder is 100 mm. bore by 100 mm. 
stroke. The crank shaft is mounted on ball bearings, 
which the makers claim ensure freedom from lubrication 
troubles. The valves are in one piece, and are actuated 
by rods onthe usual Pipe system. The method of cooling 
employed with this engine appears to be adopted only by 
this firm. A turbine blower is arranged on the extended 
crank shaft as illustrated, and it forces fresh air through 
the cylinder jackets, the cooling of the valves being 
effected by the admission of air. It is not fitted 





Fig. 8- PIPE ENGINE VALVE 


with a fly-wheel, the makers claiming that the action of 
the turbine drawing in air, and thereby causing a 
resistance, is sufficient to cause the engine to run 
steadily. The remainder of the details may be said to | 
follow the usual practice. It is, however, an extremely | 
interesting engine, and should not be missed. 
In the motor boat section practically all the best firms | 
are exhibiting, with one or two notable exceptions. 
There is not much to say about the boats. No radical | 
alterations or improvements appear to have been recently 
introduced, but many of the craft appear to have reached 
the height of luxury. Special electric sets for yacht | 
lighting are much more plentiful than usual, and some | 
good designs have been produced. More attention has | 
been paid to making these sets more compact, and in this | 
respect we would specially draw attention to those 
exhibited respectively by the Parsons Motor Company, 
Limited, of Southampton, and Mr. George Spicer, of 
Hastings House, Norfolk-street, Strand. These we shall 
illustrate and describe in a subsequent issue. 
Undoubtedly this Exhibition marks an epoch in scien- 





to disaster. The pioneers in the motor car industry know 
this only too well. 








SHIPBUILDING NOTES. 


QUITE the most interesting event of the present month to 
shipbuilders, naval architects, and marine engineers will be 
the meetings of the Institution of Naval Architects which 
will be held in the hall of the Royal Society of Arts, John- 
street, Adelphi, on Wednesday, the 31st inst., and on the 
Thursday and Friday following. It would be difficult to 
estimate the good the Institution meetings have done to 
naval science in the past, and no sign exists at present 
indicative of any weakening of that influence. Not only do 
these periodical meetings serve as the medium for an 
interchange of professional ideas, but the Institution itself 
forms a sort of court of critical jurisdiction of considerable 
authority, to the judgment of which is submitted all that is 
novel in theory and practice. One finds this throughout the 
whole transactions of the Institution down to last year, when 
@ paper on a new system of ship construction was read. We 
must not forget also the social aspect of the meetings, during 
which members and friends engaged in different parts of the 





|country in the same business, surmounting the same 


difficulties, and solving the same problems, meet again in 
friendly reunion. 


THE programme of proceedings this year promises to be of 
very great interest. At the meeting on Wednesday there will 
be read a paper by Lord Brassey on ‘‘ Types of Warships 
Omitted in Recent Programmes of Naval Construction ;’’ one 
by Professor Henderson on ‘‘ The Vibrations of Ships ;’’ and 
one by Mr. Archibald Denny, a prominent member of the 
Institution and of the Standards Committee, on ‘‘ Standard- 
isation.’”’ The proceedings on Thursday will be of interest 
primarily to engineers. Amongst others, there will be a 


| paper read on ‘‘ Explosions of Steam Pipes due to Water 


Hammer,’’ by Mr. Stromeyer, and two papers dealing with 
internal combustion engines. At the evening meeting there 
will be two papers read of very considerable general interest. 
The first of these will deal with the construction of the 
suction dredger Leviathan now being completed for the 
Mersey Docks and Harbour Board by the Tranmere Bay 
Development Company. The joint authors will be Mr. G. 
Lyster, the engineer to the Harbour Board, and Mr. W. 
Boyd, of the Tranmere Bay Company. The Mersey Docks 
Board have led the way in the matter of large dredgers, their 
Coronation, built by Messrs. Vickers, Sons, and Maxim, being 
332ft. long by 53ft. by 21ft. Q9in. In the Leviathan, 
however, they have gone in for a dredger of unprecedented 
size and power—the dimensions of the vessel being 465ft. by 
69ft. 3in. by 30ft. 7in.—and particulars of the construction 
will be sure to interest a large number of people. The other 
paper deals with the Ben my-Chree, a Channel steamer 
375ft. in length, built for the Isle of Man Steam Packet 


Company, and placed upon her station in the summer of last | 


year. The author is Mr. C. J. Blackburn, and he proposes 
to speak of the ‘‘ Practical Experience of the Parsons Marine 
Steam Turbine,’ with which the vessel is fitted, and 


members will no doubt welcome any addition to the rather | 


scanty information already available on this subject. 





ON Friday, 2nd April, the papers appear to be largely of a 
mathematical nature. The report of the Experimental Tank 
Committee will be read on that day, and should provoke an 
interesting discussion. One notices also a paper by Dr. 
Bruhn on the ‘Influence of Form and Eulkheads on the 





cryptic title, ‘‘ The Propulsion of Ships by means of Contrary 
Turning Screws on a Common Axis.”’ 





THE British Corporation have issued their new Register and 
Building Rules, in the latter of which are to be seen several 
alterations and additions to previous requirements. In 
particular, alterations have been made in the requirements 
for beams, bringing them more into line with present practice 
as regards the nature of the sections usually fitted. Provision 
is also made for spacing the floors of the double bottom more 
than the usual distance apart in certain cases in which the 
height of the double bottom is increased. 





THE note in this column last week regarding the demand 
for petroleum steamers is emphasised by the launch of two 
others of this type—one from the yard of the Greenock 
and Grangemouth Dockyard Company, and the other from 
the yard of Swan, Hunterand Wigham Richardson, Limited. 
The former of these—the Minna Brea—the contract for 
which was placed by Messrs. Lane and MacAndrew, differs 
from recent vesselsof this type in that the machinery is placed 
amidships, and not aft. The question as to whether the 
machinery should be placed amidships in an oil steamer or 
aft, as is more often done, is one that will bear examination, 
and those interested will find the subject fully discussed in a 
paper read some years ago before the Institution of Naval 
Architects by Mr. B. Martell. One very decided advantage, 
however, possessed by a vessel with the machinery amid- 
ships over one with the machinery aft is to be found in the 
strong bridge which is fitted covering the machinery and 
extending over a good part of the vesselamidships. There is, 
therefore, no small bridge fitted for the accommodation of the 
crew, the presence of which sometimes is a source of weakness. 





THE firm of Messrs. Wm. Denny and Brothers made a 
specialty of the construction of Channel steamers before the 
introduction of the steam turbine, and since that event they 
have taken a leading part in the application of the steam 
turbine to vessels of this type. Their King Edward and 
Queen Alexandra were the first passenger turbine vessels to ply 
on the Clyde, andsince then the firm has completed many other 
channel turbine steamers. This number has been augmented 
by the Duke of Cumberland, which was launched from Leven 
Shipyard recently, and is intended for the service between 
Fleetwood and Belfast. The company is also building a 
sister vessel for the same owners. 








A MopERN TANK Works.—We are asked to state that in the 
article on the tank works of Mr. W. P. Butterfield, of Shipley, 
which appeared in our last issue, the size of the new shop should 
have been given as 250ft. by 50ft., instead of 150ft. by 50ft. 

ENGINEERS’ STANDARDISED PUBLICATIONS ASSOCIATION. —An 
Association under the foregoing title, and with its offices at 
Craven House, Kingsway, W.C., has been formed. As set forth 
in the prospectus, which has been handed to us, the primary 
objects of the Association are briefly as follows:—(1) From the 
engineer’s point of view: To classify, regulate, arrange index, and 
standardise all the hundreds of price lists, catalogues, circulars, 
&ec., which every engineer receives in the course of each year, into 
a well-ordered reference library ; and (2) from the manufacturers 
point of view: To promote his interests by ensuring the retention 
by the recipients in a manner easy for reference of all the lists, 

| catalogues, and circulars that he issues during the year; to save 
him from sending price lists, &c., to those who are never likely to 
need his particular productions, and to reduce his expenditure by 
abolishing the need for any elaboration in either printing or bind- 
ing. The idea is, we understand, for the Association to issue all 
| catalogues of a standard size so that they may be kept in cases 
| which are to be supplied especially to hold them, and also careful!) 
| to classify and anon them, so that there should be much less 
| trouble than there is at present in finding what is wanted. The 
of the sch will largely depend on the number of the 
ling into line with its proposals, 





| firms fal 
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RAILWAY MATTERS. 


Tax greater portion of surveys on the Hudson Bay 

2ilway has been completed. On Ist February, 365 out of a total 

of 465 miles had been finished. It is believed that grain from the 
(Canadian West will reach Europe by this route in 1911. 


Tar direct railway from Rome to Naples is making 
good progress, and it has been decided to place the station of it 
at Toretta. It will, however, be connected with the present rail- 
way station by a line which will run through the town. The new 
station is to cost £360,000. 


Wits regard to the electrification of the line from 
‘Trieste to Ofcina it has been decided to abandon the original plan 
of taking the power from the steam-driven plant at the electricity 
station in Trieste, and to erect a number of water power installa- 
tions on the middle part of the Isonzo River. his would also 
provide power for the requirements of the Trieste harbour and the 
various industrial undertakings of the town, 


Tur South-Eastern and Chatham Railway announces 
that, in order to accommodate the rapidly-increasing passenger 
traffic to Switzerland, arrangements have been made for a new 
express service to run from London to Switzerland every Tuesday 
and Friday from April 2nd. This special service, which will 
leave Charing-Cross at 9 p.m, and Cannon-street at 9.5 p.m., and 
be worked vid Dover, Culais, Laon and Basle, will be the quickest 
means of communication between England and Switzerland. The 
train from Calais to Basle will be composed of first and second- 
class corridor carriages of the latest type and a restaurant car, 


Ir is stated in a recent issue of a Russian journal that 
Ekaterinburg and Perm have decided to adopt electric tramways. 
The latter, as is known, has already called for contractors to under- 
take the work, whilst the Ekaterinburg Council is busy negotiat- 
ing with a syndicate of Englishmen who are disposed to accept the 
concession for a period of twenty-five years. The town, it is 
recognised, is not in a financial condition to carry out the work 
itself, and it proposes to make over the land to the concessionaires 
free for the erection of the electric station, train sheds, &c., 
accompanied with the condition that the contractor will, within 
a given time, construct certain specified lines and pave the 
streets through which they pass and light them with electricity. 
‘joods traffic is also contemplated. 


Accorp1nG to information published in the Montevideo 
Press, the Uruguay Government have detinitely granted a con- 
cession for the construction of the Interior Railway of Uruguay— 
a branch of the Pan-American Railway. The concession, originally 
given to Juan Jose Castro, has now been taken up by an American 
company, and the railway will be constructed from La Colonia to 
san Luis, on the Brazilian frontier, a length of 550 kiloms. The 
company also agrees to construct a port at La Colonia on its own 
account, the cost of which, including the vessels necessary for the 
service of the port, is estimated at £250,000. Another provision 
of the final contract is that the company shall colonise a certain 
portion of the district traversed by the line to the extent of 
19,000 hectares, necessitating a settlement of 1000 families. 


Tue round house, whichis a portion of the new work 
of the New York, New Haven, and Hartford Railway at Water- 
bury, at present consists of ten stalls, each occupying about 
Sdeg. of the circle, and is connected at one end to a machine 
shop, into which locomotives from the round house tracks may be 
run é@ the central turntable. The house consists of four circum- 
ferential rows of hooped concrete columns, carrying beams and 
roof slabs of reinforced concrete The smaller circumferencé, or 
the entrance, is closed in by large rolling doors between the 
columns and the outer rim by large glass windows directly in 
line with the tracks, filled in between with brick walls, so as to 
offer littleobstruction to a possible uncontrolled locomotive.- The 
columns and their connecting girders were cast in place, but the 
intermediate beams and the roof slabs were cast on the groundand 
afterwards placed, locking the extending reinforcement and filling 
the joints with wet concrete. 


We hear that it is now practically certain that the 
first-class tramear service which the Liverpool Corporation intro- 
duced as an experiment some months ago isdoomed. The service 
was introduced to meet repeated requests from the Aigburth dis- 
trict, one of the best-class residential quarters in the city, for 
tramcar facilities to enable those willing to pay extra to travel in 
greater comfort and seclusion. Cars de /uwze were specially con- 
structed to run on the Aigburth route at short intervals, and 
double fare was charged; but, although the experiment has to 
some extent survived the public ridicule at first directed against 
it, financial failure will probably bring it toa close in the near 
future. It appears that, whereas the total operating charges per 
car mile on the Liverpool tramway system, with interest and sink- 
ing fund added, amount to 10.126 pence, and the average car-mile 
earnings to 11.04 pence, the average receipts per car-mile on the 
first-class cars is only 5.69 pence. 


Brrore launching out into heavy expenses in electric 
railways, the Swedish Government very wisely decided to allocate 
a certain sum of money to experimental working of the State 
Railway section between Stockholm-Jariva, supplied with power 
from a temporary power-house plant. The experience gained at 
the trials, states The Railay News, demonstrates that the 
alternate-current commutator motor has been brought to a high 
degree of perfection, fulfilling everything that can reasonably be 
asked from a good railway motor, as regards stability of working, 
degree of efficiency, and regulation. The commutation no longer 
gives any trouble, nor does the commutator involve any expense 
of importance, as far as repair and maintenance are concerned. 
Since the motors used at these trials were made, further improve- 
ments have been introduced, and the weight materially reduced. 
The trials have shown that the drawbacks which are supposed to 
attach to commutator motors have been reduced to minimum 
importance. The trials have proved the importance of cooling 
these motors by means of air forced in and thereby increasing their 
efficiency, and the arrangements adopted with this end in view 
have worked satisfactorily. Experience of great value and of a 
distinctly satisfactory nature has also been gained as regards the 
handling and regulating of the motors, the use of the current for 
heating, lighting, and braking, &c. 


In response to a communication from the Board of 
Trade as to what might be done to minimise accidents on the 
Edinburgh cable tramway system, a report by Sir Alexander 
Kennedy was presented to the Tramway Committee of the Town 
Council at their last meeting. He says that when the Broughton- 
street crossing in York-place was constructed neither the up nor 
the down line in York-place was fitted with a pawl, although this 
had been included in the contract, on account of certain objec- 
tions. The result of this experiment had shown that when acci- 
dents did occur they were liable to be attended with just as much 
risk of injury to passengers as when pawls were fitted. He is, 
therefore, of opinion that no material gain had been effected by 
the omission of the pawl. The accidents had been in every case 
entirely due to negligence and careless driving or forgetfulness, 
and had not been due in any way to mechanical defects on the 
cars, cables, or other plant. The question of forgetfulness was 
one which could be almost entirely obviated if an intelligent 
pointsman or other official was kept un duty continually while the 
cars were running over the crossing. When the accidents at the 
York-place crossing were first being discussed, it was suggested 
that some safety device might be used in the street or on the cars 
to warn drivers of the approaching danger. After a careful in- 
vestigation Sir Alexander has come to the conclusion that no 
automatic means of warning the drivers could be installed which 
would be entirely satisfactory and free from risk, 


NOTES AND MEMORANDA. 


AccorpinG to Electrical Engineering, a German firm 
has recently put a form of heating apparatus on the market which 
is particularly designed for immersing in the cases of oil-cooled 
transformers for the purpose of driving moisture out of the oil. 
It consists merely of a number of resistance units, mounted on an 
iron frame, connected to take 42 ampéres at 440 volts. 





AN announcement in the Press states that a new 
element has been discovered in Japan and has been named Nip- 
porium - Nippon being the native name for Japan. Its atomic 
weight is stated to be 100, and its place in the periodic table is 
among the halogen group. If such be the case it should be of 
interest to photographers, as it is possible that its silver compounds 
will be sensitive to light. 


In order to increase the efficiency of mercury vapour 
lamps, quartz tubes are used in place of glass tubes. An interest- 
ing method of making these tubes has just been patented. A 
carbon mould is embedded in granulated quartz, and then heated 
by passing a current therethrough until the quartz is fused about 
it. The tube is now cooled, and by means of an electric arc 
the carbon is burned off, leaving a quartz shell. 


Inqutry.as to the general age of trees being put to an 
authority at Washington, it was found that the pine tree attained 
700 years as a maximum length of life ; 425 years was the allotted 
span of the silver fir ; the larch lived 275 years, the red beech 245, 
the aspen 210, the birch 200, the ash 170, the elder 145, the elm 
130. The heart of the oak begins to rot at about the age of 300 
years. Of the holly, it is said that there is a specimen 410 years 
old, near Aschaffenburg, Germany. 


AccorpinG to the Engineering Record, a jib derrick 
commanding a full circle of 75ft. radius is in use in St. Louis for 
handling logs. It has a capacity of 5 tons, and the hoisting, 
revolving and traversing of the trolley are done by electric motors. 
The mast is 60ft. long, and is supported at the top by two horizontal 
struts running to triangular towers. The framework is entirely of 
structural steel. The maximum hoisting speed is 120ft. per 
minute and the trolley speed 150ft. per minute. 


Le Radium for January contains a table of radio-active 
constants compiled by eleven well-known workers in the field of 
radio-activity. The constants tabulated for each substance are :— 
The atomic weight, the time constant, the half-decay time, the 
mean life, the nature of the radiation, the mean path in air of the 
emitted arays, the thicknessof aluminium which will stop those rays, 
and the thickness necessary to reduce the B and y¥ rays to half 
intensity. The table will be very useful, not only as a record of 
what is already known, but as an indication of the gaps which 
remain to be filled. 


Tue word “ kerosene” seems to have been first used in 
United States patent No. 12,612, of March 27th, 1855, granted to 
Abraham Gesner, of Will'amsburg, N.Y., and assigned to the 
North American Kerosene Gas Light Company. In the preamble 
to his specification Gesner states that he has ‘‘ invented and dis- 
covered a new and useful manufacture or composition of matter. 
being a new liquid hydrocarbon which I denominate ‘ kerosene.’ ” 
So far as we are aware, states an Ameriean contemporary, this is 
the first instance in which the word ‘‘ kerosene” was suggested as 
a trade mark or a name for what was then generally called ‘‘ rock 
oil.” 


A DREDGE operated by a gasoline engine has been used 
on drainage work in Minnesota. The engine is of 50 horse-power 
capacity, the shovel holds 1# cubic yards, and the boom is 40ft. 
long. The machine excavates to a depth of 20ft., and to a top 
width of 32ft. When cutting a ditch 5ft. deep with a 6ft. bottom 
and side slopes of 1} to 1, 400 linear feet have been excavated in 
11 hours, with a crew of three men, and a foreman and one team. 
The work performed averaged 2000 cubic yards per 22-hour day 
for six successive days. The gasoline per day of 22 hours 
amounted to 75 gallons, A small dynamo furnishes current for 
night lighting. 

THE manufacture of guncotton was commenced in 1863 
at Waltham Abbey on a small scale under Abel’s direction ; it was 
not until 1872 that a factory capable of turning out about 250 tons 
of guncotton per annum was established there. The main portion 
of this fact ‘ry consisted of old buildings which had formed part 
of the saltpetre refinery, and abutted on the principal street of the 
town. Fresh land, away from the town, was acquired in 1885, and 
a guncotton factory was built on it, and commenced work in 1890 
It was considerably enlarged and altered in 1904-5, and is now 
capable of producing about 2000 tons of guncotton per annum by 
the displacement dipping process of manufacture. 


AccorpinG to Mr. T. H. Holland, director, Geological 
Survey of India, coal is the most valuable mineral product of India. 
Fully 90 per cent. of the output is consumed in developing home 
industry, in 1906 the total valuation of the output at the mines 
being above £1,800,000. With the exception of about 5 per cent., 
all the coal produced comes from the peninsula region, where it 
occurs in the lower division of the Gondwana system. This corre- 
sponds approximately to the upper carboniferous horizon. In 
other parts of India small bodies of coal are found in rocks of 
Tertiary age. The Eastern Himalayan fields are the only known 
occurrence of Gondwana coal not in the peninsula. 


THE rock temperature in Bendigo mines, according to 
the report for 1907 of A. H. Merrin, chief mining inspector for 
Victoria, Australia, increases at the rate of 1 deg. Fah. for each 
75ft. below the zone of invariable temperature. At 4000ft. the 
temperature due to the heat of the rocks is 110deg. Fah. At 
this depth the temperature of the water issuing from ,the rocks is 
114deg. Fah. Under average underground conditions, when there 
is water in the downcast shaft, the actual temperature in the stopes 
will be somewhere between 75 deg. and 110 deg. Fah., depend- 
ing upon the quantity of air enteriog the stope and the length of 
time the air is in contact with the rock before entering the 
stope. 

Tar number of boiler explosions in the United States 
in 1908, as reported by the Hartford Steam Boiler Inspection and 
Insurance Company, was 470. This number compares with 471 
in 1907, 431 in 1906, 450in 1905, and 391 in 1904. The number of 
persons killed by boiler explosions in 1908 was 281, against 300 in 
1907, 235 in 1906, 383 in 1905, and 220 in 1904. The number of 
persons injured, not fatally, in 1908 was 531, against 420 in 1907, 
467 in 1906, 585 in 1905, and 394 in 1904. A record of boiler 
explosions in the United States kept by the Locomotive for forty- 
one years and three months, or since October Ist, 1867, shows a 
total of 10,051, in which 10,884 persons were killed and 15,634 
persons were injured. 


TuE report of the International Committee on Atomic 
Weights for 1909 contains a discussion of researches dealing with 
the atomic weights of hydrogen, chlorine, sulphur, lead, cadmium, 
tellurium, rhodium, palladium, europium, erbium, ytterbium, 
columbium, and radium. The changes proposed are :—Chlorine, 
from 35.45 to 35.46 ; sulphur, 32.06 to 32.07; lead, from 206.9 to 
207.1 ; tellurium, 127.6 to 127.5; palladium, from 106.5 to 106.7 ; 
columbium, from 94 to 93.5; radium, from 225 to 226.4. A 
general revision of the whole table of atomic weights has been 


made on the basis of the following fundamental data :—When 
O = 16, H = 1.008, C = 12,000, N = 14.007, Cl = 35.460, 
Br = 79.916, Ag = 107.880, K = 39.095, S = 32070. The 


changes introduced by this re-calculation are small and compara- 








tively unimportant, 























































MISCELLANEA. 


ROLLING snow on highways is practised to some extent 
in Vermont, and is said to make hauling easier, to allow the use of 
sleighs longer than if not rolled, and to keep the roads open, since 
the snow blows off the smooth, rolled surface. 


Tue prospects of the shipbuilding industry at Antwerp 
for 1909, according to a consular report, are not great. There are 
two new orders to be executed for small cargo boats of 1100 tons 
each, and the Société Anonyme John Cockerill has an order for 
two new mail steamers for Belgian Government service between 
Ostend and Dover. 


Accorp1nG to the Electrical World of New York, a 
patent convention between America and Germany, designed to 
prevent either Government from passing laws requiring that 
foreign patents must be manufactured in the country in which 
= is asked, was signed by the American Secretary of 

tate and theGerman Ambassador last month. The treaty must 
be ratified by the Senate in order to become operative. 


At a special meeting of the Dundee Harbour Trust a 
letter was read from the Admiralty regarding the proposal to 
establish a base for submarines at Dundee. The Admiralty want 
the entire use of the West Graving Dock, the use, when necessary, 
of a portion of the King William Dock, and storage accommoda- 
tion in the immediate neighbourhood. This would concentrate 
the new base at the west end of the docks, which are not now used 
for shipping to any extent. 


Te January rainfall at the Panama Canal was the 
heaviest on record for that month since American occupation. 
The average at fifteen stations was 4.34in , as against 1.19in., 
0.87in., and 1.04in. in the three preceding months. The total 
excavation for the month was 2,924,551 cubic yards, which is 
391,316 yards less than the December output. There was a tem- 
porary disturbance of the work on the central division, due to a 
heavy freshet on the Chagres River, when a maximum height of 
66ft. above sea level was reached. No serious damage was done 
to the work. 


At a recent meeting of the Montreal Board of Trade, 
Mr. J. S. Armstrong, a New Brunswick engineer, submitted a plan 
for a tunnel under the river St. Lawrence at Quebec. He claimed 
that this scheme would not cost more than the proposed Quebec 
Bridge, and that it would meet the objections raised to that 
bridge in Montreal on account of its possible obstruction to ship- 
ping. The top of the tunnel would be 40ft. below the surface at 
the lowest tides, and it would be wide enough for four lines of 
rails and for the ordinary road traffic. It would not be built out 
in the country, where the bridge works are, but at Quebec itself, 
connecting the city with the town of Point Levis on the south 
shore. 


Tue United States Navy Department is about to have 
erected a wireless tower in Washington, from which it is to be 
possible to communicate with ships at sea to the distance of 3000 
miles. The specifications require that the tower or station shall 
be at all times capable of transmitting messages within a radius of 
3000 miles in any navigable direction from Washington, and the 
messages are not to be interrupted by atmospheric disturbances or 
interference by neighbouring stations. The department has also 
asked for tenders for two sets of apparatus to be installed on naval 
vessels, to be capable of transmitting messages to and from a dis- 
tance of 1000 miles, and to receive messages from the Washington 
station at a distance of 3000 miles at all times. 


Tue Royal Commission on Coast Erosion met last 
Tuesday, under the chairmanship of the Hon. Ivor Guest, M.P., 
Mr. Henry M. Cadell, Grange, representing the County Council of 
Linlithgow and the Town Council of Borrowstounness, stated that 
about 4000 acres might be reclaimed in the Forthestuary. If this 
was done it would improve navigation, lessen the need for dredg- 
ing, improve the fishing, enlarge the area of usefal land, provide 
more employment for inhabitants, improve the saluority of the 
locality, and permanently add to the revenue-producing area. The 
most feasible area was about 2000 acres between Borrowstounness 
and Grangemouth. The question of cost depended chiefly on 
facilities for procuring materials, but at the lowest estimate the 
total cost of reclamation would probably amount to £50 per 
acre, 


At the monthly meeting of the governors of the 
Imperial College of Science it was decided to purchase a section of 
freehold property in Cornwall giving free access to a mine for the 
practical study of surveying in connection with the course in min- 
ing. Professor McBride, F.R S., of McGill University, Montreal, 
was appointed chief assistant for the work of the zoological 
department. The governors decided to confer the title of 
‘¢ Professor Emeritus ” on Professor Tilden, F.R.S., in view of his 
approaching retirement and of his long services as Dean of the 
Royal College of Science and Professor of Chemistry. It was 
reported that the Institute of Naval Architects has appointed Sir 
Albert John Durston, R.N., to serve on the governing body for 
the remainder of the term of the late Dr. Elgar, who formerly 
represented the institute. 


Pumpine water electrically is done at Norfolk, Neb., 
under an unusual contract. The city formerly paid an average of 
£35 monthly for coal, oil, and supplies tor its steam-driven plant. 
The consumption rose until it was necessary to increase the labour 
expense to £22, when the local central station company offered to 
put in an electric pump and operate it for six years at a flat rate 
of £35 per month. As the station capacity is only 200 k.w., it is 
manifest that this rate was made in order to balance the load, as 
the pumping is heaviest in summer, when the lighting load is least. 
The pumping station is half a mile from the central station, and 
contains a 30 horse-power single-phase motor driving a duplex 
double-acting pump. The water is delivered to a standpipe giving 
a head, including friction, of about 751b. The motor has four 
pulleys of different sizes, the smallest giving a pump di-charge of 
250 gallons a minute and the largest 500 gallons. The plant is run 
steadily about eighteen hours daily, and it is started and controlled 
entirely from the central station. Such a contract would be mani- 
festly unfair if the consumption were much increased, so it was 
agreed that all new consumers were to be supplied through inetered 
services, and the central station was to be paid for pumping this 
supply at the rate of 24d. per 1000 gallons. 


Tue wireless station completed at the entrance to the 
estuary of the Humber, on the Lincolnshire coast, only awaits the 
switching on of the power and the installation of the necessary 
appliances in the building. Only one other station in the world 
has been designed for the same power. From the wireless station 
at Humberstone, five miles from Grimsby, ships can be communi- 
cated with in the North Sea, the channel off the West of Ireland, 
and beyond the Scottish coast in the North Atlantic. The erec- 
tion of this station at the mouth of the Humber is regarded as 
another indication of the increasing importance attachcd to the 
river by the naval authorities. The suggestion is that, with the 
completion of the immense dock works at Immingham, near 
Grimsby, where the greatest deep-water dotk on the East Coast is 
now in course of construction, a naval base will be established. 
A graving dock, which will be one of the largest in the world, is 
also being constructed there, and will be capable of accommoda- 
ting Dreadncughts and liners like the Mauretania. During the 
past two years the Humber has been the centre of much greater 
naval activity than usual, especially during manceuvres in the 
North Sea, and it is now sta’ that a first-class flotilla of torpedo- 
boat destroyers will shortly be stationed at the mouth of the river, 
in accordance with a scheme recently formulated by the authorities 











for the better defence of our great commercial ports, 
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notice can be taken of communications which do not comply with these 
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fea All letters intended for insertion in Tuk ENGINEER, or containing 
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whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 
A. B.—No Board of Trade repcrt was issued in connection with the 
accident at Barnetby Station on the Great Central Railway in November 
last. 


ERRATUM. 
In the article on ‘ Bodmer’s Balanced Locomotives,” which appeared on 
pages 236, 237, and 238 of our issue on the 5th inst., Figs. 5, 6, 7, 8, and 
are, by a clerical error, des. ribed in their titles as referring to engines 
Nos. 1 and 2; this, as is made clear in the text, should have been ‘‘ engines 
Nos. 2 and 3.” 
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Battleships and Floating Docks. 


THE debates in the House of Commons which have 
occupied so much of the public attention during the 
past ten days have emphasised a point which for 
some years has been perfectly well appreciated 
by those more immediately concerned, but has not 
received that degree of public attention it merits. 
We refer to the lamentable inadequacy of graving 
dock accommodation for battleships on the East 
Coast. This important subject has been to some 
extent relegated to a subordinate position in the 
course of the debates in the presence of the remark- 
able statements made in the House concerning the 
growth of the German navy. Nevertheless, it is 
a fact of the gravest national import that there 
is no graving dock on the whole of the East Coast 
—in fact, between Portsmouth on the south, round 
the East Coast of England and Scotland, and as 
far south on the West Coast as Glasgow and 
Belfast—which can at the present moment accom- 
modate a wounded battleship of the dimensions of 
those now nearing completion. Dr. Macnamara 
stated in the House a week ago, as some sort of 
excuse for the deficiency of dock accommodation 
in the North Sea, or, to speak more correctly, as 
an attempt to minimise this deficiency, that a dock 
on the Tyne existed capable of taking in a Dread- 
nought, and that there were others at Liverpool and 
one at Belfast in course of construction which were 
large enough for the purpose, in addition to the 
naval docks at Keyham and Portsmouth. But 
when we come to look at this statement closely 
the provision is more apparent than real; Belfast 
and Liverpool are, to all intents and purposes, out 
of the question in considering the strategical situa- 
tion of the Navy in the North Sea, and it is no 
use blinking the fact that the North Sea is, 
and will be for years to come, the centre of a 
possible naval conflict, and the scene of a pos- 








sible struggle for the supremacy of the sea. 
The East Coast of England now occupies in 
relation to questions of defence very much the same 
position as did the South Coast from Portsmouth 
to Dover in the Napoleonic age. But while we 
have been developing and extending our naval 
facilities at Portsmouth, Keyham, Portland, and 
Dover in the South, the East Coast has for years 
been utterly neglected, and it is only now a decade 
or more since the provision was first urged upon the 
Government, that an actual commencement has 
been made with the construction of a first-class 
naval base in the Firth of Forth. To revert to 
Dr. Macnamara, who cited the Tyne as affording 
graving dock accommodation for a Dreadnought, the 
reference is, of course, to Messrs. Stephenson’s dock 
at Hebburn, constructed in 1904.. The entrance to 
this dock is 90ft. in width, and there is 28ft. of 
water on the blocks at high water of ordinary spring 
tides, and 24ft. only at high water of-neap tides. 
The latest battleship of the Dreadnought class has 
a beam of 84ft. and a normal light draught of 
28ft. Itis no doubt true that one of these ships 
could just scrape through the entrance in light trim 
at spring tides; but everyone knows that the 
Dreadnoughts draw nearer 33ft. than 28ft. in sea- 
going trim, and it is difficult to see how Dr. 
Macnamara, or anyone else, is going to get a 
wounded battleship into the Hebburn graving dock 
if she has any list or is drawing more than her light 
draught. A naval graving dock is, or should be, 
built for use in time of war and for wounded ships 
if required. A Dreadnought entering Hebburn 
with a list of 5 deg. would find herself a 
tight fit in the entrance, and a _ flooded 
compartment would give her a draught which 
would effectually prevent her getting in, even 
if lightened to the extent of removing stores 
and coal. Again, we have not yet reached 
the limit of dimensions of battleships—far from it. 
The new American battleships havea beam of 85ft., 
and the latest Japanese ship is credited with 85ft. 6in. 
Such dimensions are by no means final, as anyone 
who studies comparative tables of the dimensions of 
the world’s battle fleets for the last ten years will 
be forced to admit. Battleships of over 90ft. beam 
are as likely as not to be accomplished facts before 
three years have passed, and that the Admiralty 
acknowledges this probability, and much more, is 
shown by the dimensions of the new locks at 
Portsmouth and Rosyth; the former, already 
commenced, will have a width at entrance of 110ft., 
and the latter, which, unfortunately, will not be 
available for another seven years, is to have the same 
width. These locks, which are available as dry 
docks, will have 33ft. and 36ft. respectively of water 
over their entrance sills at low water of spring tides. 

To say that graving docks of adequate dimen- 
sions are just as necessary to the efficient service of 
a fleet in war time as a repairing base itself, is to 
point out the obvious,-but unfortunately it is a 
truism which to all intents and purposes has not 
been acted upon by the Government in reference to 
the East Coast for some years past. While the 
dimensions of warships have been increasing by 
leaps and bounds, and there are some half dozen 
localities on the East Coast between Dover and the 
North of Scotland where repairs to warships could 
be effected if needed, there is, as we have shown, 
nota single graving dockof adequate size inexistence, 
neither is there likely to be one for years to come. 
On the other hand, Germany possesses three 
graving docks of first-class dimensions at Wilhelms- 
haven, either completed or nearing completion, 
at least two at Kiel completed and another 
under construction, while three enormous floating 
docks, cach capable of lifting 40,000 tons, are pro- 
posed for the accommodation of battleships at Kiel 
and in the Elbe. Tenders for the construction of 
these docks have already been invited. All these 
docks, graving and floating, are in connection with 
the German naval dockyards. In addition, there 
are at Hamburg four commercial floating docks, 
either built or being built, each of which is in all 
probability capable of lifting a Dreadnought if 
needed. At Bremerhaven the Kaiser graving dock 
is large enough to take our biggest battleship 
comfortably. 

The question which must occur to the minds of 
all who seriously consider this matter is—How are 
we to rectify this glaring deficiency with the least 
possible delay? It is futile to point to Rosyth, and 
to say a splendid dock will be available at that base 
in seven years’ time, or even in six years. Eng- 
land cannot go on in an unprepared state for six 
years. The suggestion was thrown out by Mr. 
Pretyman in the course of the debate on the 
Estimates, that the construction of the new wet 
docks in the Humber affords the opportunity for 
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the Admiralty to unite with private interests in the 
construction of a large graving dock at that port. 
Dr. Macnamara, in reply, is reported to have said 
that the matter of the dock which was being con- 
structed on the Humber had been and was still, he 
thought, under the consideration of the Admiralty, 
but it is no secret that the proposal has been before 
the Admiralty Board for years past. Two years 
ago Sir John Wolfe-Barry stated that he had on 
several occasions approached the Admiralty, and 
asked them whether they would contribute to the 
cost of making dry docks which are fit for com- 
mercial purposes suitable for his Majesty's ships, 
but in every case the proposals had been rejected 
and nothing had been done. “It is not,” said Sir 
John, “from any want of foresight on the part of 
engineers that this has not been done, but owing to 
the policy of the Admiralty. The Admiralty 
say they must have their own dry docks, and their 
own establishments for the repair of ships, or else 
they are not much good.” If this is the definite 
policy of the Admiralty, then the Government should 
have ere now made adequate provision for their 
own needs on the East Coast. On the other hand, 
it seems to us that to say the shipbuilding establish- 
ments on the Tyne and Humber are not capable of 
effecting many, if not all, repairs to disabled ships of 
war in case of necessity, savours of ignorance, and is a 
statement which cannot be defended. Atall events, 
it hardly bears out Dr. Macnamara’s contention 
that Hebburn affords suitable accommodation for 
the purpose. But even supposing the Government 
to agree to the proposal, we can scarcely believe, 
knowing what we do of the slow-moving methods 
of Government departments, that a graving dock of 
adequate dimensions could be constructed on the 
Tyne or Humber as a joint enterprise of private 
capital and the Government within four years. 
How, then, we ask again, can the need be 
met with the least possible delay? The First 
Lord, in his speech on the 16th inst., inti- 
mated that the Board of Admiralty are giving 
consideration to the question of the provision 
of a floating dock or docks of the largest size, 
and the same statement is made—though in a less 
definite form—in the Explanatory Statement on 
the Navy Estimates issued a fortnight ago. As a 
matter of fact, we understand that the Admiralty 
have come to what is practically a definite decision to 
construct one large floating dock for service at Sheer- 
ness, and one or more small floating docks for de- 
stroyers and their parent ships. The questions which 
are still undecided arethe dimensions ofthestructures. 
It is suggested that the Sheerness dock shall have 
a lifting capacity of 22,000 to 24,000 tons, but 
representations have been made in favour of one 
of 30,000 tons capacity, the cost of which would 
only slightly exceed the expenditure on the smaller 
sized dock. A 22,000-ton dock would have a depth 
from top of blocks to the under side of pontoon of 
about 22ft., and in order to take a wounded battle- 
ship of the largest size a submerging depth of at 
least 35ft. would have to be provided for; thus a depth 
of about 60ft. of water will be necessary. There are 
several excellent sites available in the Medway for the 
mooring of such a dock, both abreast of Sheerness 
and higher up the river near Queenborcugh Spit. 
The tidal rise at springs is 16ft., and no difficulty 
should be experienced in mooring a large dock under 
these conditions in a sheltered anchorage, provided 
that suitable means are adopted. The cost of a 
24,000-ton dock may be put at approximately 
£190,000, but the cost of a 30,000-ton structure is 
by no means in the same proportion, the rate price 
per ton decreasing considerably as the lifting 
capacity increases. A 30,000-ton dock could be 
constructed and fully equipped for very little over 
£200,000, which is probably much less than half 
the cost of building a dry dock to Admiralty 
requirements and of equivalent dimensions in the 
same situation. Above all, a floating dock of the 
largest size can be completed and in working order 
within a year from the decision to construct it. 
As to the relative merits and demerits of dry and 
floating docks, the subject has been thrashed out 
again and again, and there is no necessity to recapitu- 
late all the arguments which have been adduced on 
one side or the other. On the one hand, there 
are the advantages of mobility, economy, speed of 
construction, and powers of careening to take a 
ship having a list, to mention only a few of many 
which could be named in favour of the floating 
dock; on the other hand, the limitation of depth of 
water, rise of tide, degree of shelter, and the 
advantage of greater immunity from accidental 
damage are among the arguments used in favour 
of dry docks as against their rivals. Undoubtedly 
thera is much to say in favour of both systems, and 


unquestionably be given to dry dock construction. 
But, taking into account all the circumstances, it 
appears to us that the provision of large floating 
docks not only at Sheerness but at other points on 
the East Coast is a policy which has an undoubted 
weight of evidence to recommend it. 

We welcome the proposal as regards Sheerness 
as a partial though belated step towards meeting 
our needs ; but it is only partial, and until Rosyth 
is completed seven years hence, further provi- 
sion should be made at ports further north 
to meet the deficiency. There are 
possible sites available where large floating 
docks could be safely moored. Perhaps the 
best is the Tyne, where an anchorage could be pro- 
vided in Jarrow Slake by a comparatively small 
outlay on dredging. The position is one which is 
admirably adapted, both physically and by reason 
of its proximity to the Tyne shipbuilding yards, for 
the establishment of repair facilities for battleships 
at small cost. Further north, Cromarty Firth 
affords several excellent sites with complete shelter 
and sufficient depth. Of course there are at pre- 
sent no facilities in the Firth for effecting repairs, 
but it would be quite possible to provide for the 
execution of urgent under-water repairs, as well as 
many others, by means of one of the repair ships 
which have now become a recognised feature of 
naval equipment. At all events, the advantages of 
Cromarty as a possible repairing base for temporary 
use until Rosyth is available are well worthy of 
consideration. . That something must be done, and 
that soon, to meet our glaring deficiencies is only 
too evident, and a serious responsibility rests with 
the Government. 


Safety Valves. 


THE safety valve is an appurtenance to boilers 


to be considered interesting. In a general way it 
is looked upon as a nuisance, and in warships it is 
frequently difficult to find room for it. But the 
safety valve has had its day, and many patents 
have been taken out for so-called improvements. 
No boiler explosions ever take place in well regu- 
lated establishments because a safety valve does 
not do its duty. When a barn is blown to pieces 
or a little grist mill is wrecked we are sometimes 
told that the safety valve stuck; at others that it 
was over-weighted ; but it is not infrequently added 
that the little boiler which did the mischief had 
plates not more than a sixteenth of an inch thie’: 
in places. The character of the safety valve does 
not suffer much from such untoward events. 
Indeed, since the explosion of H.M.S. Thunderer’s 
boiler many years ago, we havenot heardof a serious 
disaster, save one, that could certainly be attri- 
buted to safety valve treachery. 

It is to be remarked, however, that there are 
various Government ana municipal rules and regu- 
lations for proportioning safety valves. Thus our 
own Board of Trade rule was half a square inch of 
area for each square foot of grate. The German 
and French rules are much more complicated, the 
heating surface, not the grate area, being the factor, 
and the pressure is also taken into account. An 
improved Board of Trade rule is that there must 
be two safety valves if there is more than 14 square 
feet of grate surface. Then the area of each 
valve shall be = 0.05 sq. in. per foot of grate 
+ .005 per square foot of total heating sufface 
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pressure 

rules is that the area of the valve and not its cir- 
cumference is taken into account. Thus a 3in. 
valve has only one-fourth the area of a 6in. 
valve, while it has one-half its circumference. 
In America there are various rules holding good in 
different States. These have been made the subject 
of an inquiry recently carried out by Mr. Philip 
G. Darling, the results of which he has given to the 
American Society of Mechanical Engineers in the 
shape of a paper read on the 23rd of February. 
The experiments were made to ascertain the 
amounts to which different types of valve lifted 
under varying conditions of pressure and dimen- 
sions. The author lays down as a thesis that two 
factors in a safety valve geometrically determine 
the area of discharge and hence the relieving 
capacity. These are the diameter of the inlet 
opening at the seat and the valve lift. The former 
is the nominal valve size, the latter is the amount 
the valve disc lifts vertically from the seat when in 
action. In calculating the size of valves to be 





The fundamental defect in many 


placed on boilers, rules which do not include a 
term for this valve lift, or an equivalent such as a 
term for the effective area of discharge, assume in 


several | 


which has long lost whatever claims it possessed | ‘ 


Nearly all existing rules and formulas are of thi 

: : : 8 
kind which rate all valves of a given nominal] siz, 
as of the same capacity. The assumption jg that 
one valve is as good as another. In point of fact, all 
the rules are based on the further assumption that q 
safety valve is a simple mitre or poppet valve, with 
a seat coned to 45 deg. Such a valve will deliver 
full bore if lifted one-fourth of the smallest diameter 
off its seat. Then the lift for a din. valve woulg 
be one clear inch, and soon. Now it is evident that 
as the valve rises from its seat the lifting offoy 
of the steam will diminish in the same ratio. A yaly 
which will not begin to lift until the pressur 
reaches 100 lb. cannot be kept lifted through ong. 
fourth of its diameter by steam which has not , 
pressure very much in excess of 100 lb. It may be 
taken for granted that some type of valve will be 
lifted higher than others by a given pressuie; or, to 
put this in another way, one valve may discharge 
much more steam at 105 Ib. than another will at 
115 lb., the load being 100 1b. In this way ong 
valve will. be more efficient than another. The 
rules, however, take no cognisance of such: posgi- 
bilities, perhaps, because there has hitherto beep 
very little information available as to the discharging 
capacity of different valves. This is assumed to 
depend on the lift, and Mr. Darling’s experiments 
were intended to measure lifts. 
| We shall not attempt to give a detailed descrip. 
| tion of the apparatus used. It is enough to gay 
that the safety valves tried were put on the top of 
a boiler of ample power. A light spindle screwed 
into the top of the valve actuated a micrometer 
gauge consisting of a dial on which a hand traversed 
measuring the movements of the valve in thov- 
sandths of an inch. A recording drum was also 
provided, and an electric photographic spotting 
trace could be secured. Seven 4in. cast iron 
stationary valves, and nine 3.5in. locomotive 
‘mufter” valves were tried, all at 200 lb. on the 
square inch. The weight of steam discharged was 
ascertained by measuring the water pumped into the 
boiler. The results of the 4in. iron body stationary 
valve tests may be summarised as follows :—Of the 
seven valves the average lift at opening was .079in. 
and at closing .044in.; or, excluding the valve 
with the highest lifts, the averages were .(7in. at 
opening and .037in. at closing. The valve with 
the lowest lifts had .031in. at opening and .(1Tin. 
at closing, while that with the highest had .137in. 
and .O88in. Expressing the opening lifts as per- 
centages of the highest, the lowest had 31.4 per 
cent., the next larger 40.8 per cent., and the next 
46.6 per cent. Of the six 34in. muftler locomotive 
valves, the summarised lifts are as follows :— 
Average of the six valves, .074in. at opening and 
.043in. at closing; average, excluding the highest, 
.O61lin. at opening, and .03lin. at closing. The 
lowest lift valve had .04in. opening and .023in. 
closing ; the highest, .140in. opening and_ . 102in. 
closing. As percentages of the highest, the lowest 
lift valve was 36.4 per cent., the next larger 39.5 
per cent., and the next 46.4 per cent. 
We see from these figures shat rules based on 
diameter alone are of little more than general 
value. But this is nothing new. As far back as 
1875 a Special Committee was appointed to investi- 
gate safety valves in Washington Navy Yard, and 
they arrived at the conclusion that the diameter of 
a valve is not an infallible test of its efficiency, but 
that its lift, other things being equal, is. The con- 
clusion at which Mr. Darling arrives is that none of 
the existing United States ruies are safe, and he 
suggests une—we may say universal—rule instead. 
This so-called rule is, however, complicated, and it 
includes constants varying with the type of boiler, 
about which Mr. Darling admits, disputes may 
without doubt take place. 
In the discussion which followed, a good deal of 
practical knowledge was brought to bear, and it 
was shown that it is quite easy to have too large a 
safety valve, and that under no circumstances was 
it wise to go beyond the American standard max!- 
mum lift, which is #4s:nd of the smallest diameter of 
the valve. A valve which will suddenly rise too 
high, like a “pop” valve, may do much harm by 
causing the water in the boiler to “lift” and set 
up an action not unlike water hammer, and it may 
also cause heavy priming. After all, it is extremely 
doubtful if any special rules are required. As we said 
at the outset, safety valve practice may beregarded as 
stereotyped. The Board of Trade rule, however 
illogical, answers its purpose exceedingly well; and 
reputable land boiler makers, all over the kingdom, 
can find ready to their hands safety valves which 
experience extending over very long periods has 
shown to be satisfactory. Mr. Darling deserves & 
great deal of praise for the trouble he has taken. 
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hig 
iz@ 
lat 


Co @ 


we ae a OU 


Marcu 26, 1909 


THE ENGINEER 


321 








—— 
—— 


obtained, the inquiry is on the whole satisfactory, 
in that it tends to show that there is really no 
particular necessity for making changes in existing 


practice. 
Dreadnoughts. 


In 1906 the naval supremacy of Great Britain 
was indisputable. She had a fleet of battleships of 
an admirable kind, which had developed by con- 
tinuous improvements on the Majestic and Magnifi- 
cent, and a fleet of cruisers more powerful and 
more numerous than any two Powers could bring 
against her. Her security at sea was incontestable, 
and her position so sound that no other nation 
seriously thought of attempting equality with her. 
The first-class ship of that day, the ship by which 
the two-Power standard was computed, carried as 
its main armament four 12in. guns, and in that 
class of vessel Great Britain had a great superiority 
over any other country. But by a policy which we 
questioned from the first, she suddenly gave up the 
arm in which she was not only proficient but 
predominant, and took up another to which she 
was absolutely new. The Dreadnought was built, 
and a new era in warship building began. The result 
was obvious ; all Powers began again on an equal 
footing, and the predominancs it bad taken us years 
to build up was thrown away. It was as though a 
runner who led magnificently in a race suddenly 
decided to call all the competitors back to 
the starting point and begin the contest afresh. 
This argument, we are aware, has been challenged. 
It has been attempted to show that the vessels of 
pre-Dreadnought times still incline the balance in 
our favour. On that it is sufficient to remark that 
the formula of the two-Power standard takes no 
such circumstance into consideration. It speaks 
only of first-class ships, and in view of the intro- 
duction of the all-big-gun man-of-war the King 
Edwards and Londons, and even the Agamemnon 
class, can no longer be regarded as in that category. 
We have to consider Dreadnoughts, and Dread- 
noughts alone. This was fully recognised in the 
opening debate on the First Lord’s statement, 
and we shall both simplify and strengthen our 
reasoning if we hold fast to that view. 

Since, then, the measure by which we are to 


count our approximation to the standard upon} 


which our existence depends is the Dreadnought, 
let us inquire how we stand with regard to the 
ability to build and equip such vessels. The ex- 
amination is reassuring. There can be no ques- 
tion that we are in a position to turn out annually 
the hulls for far more ships than will ever be required. 
There are certainly seventeen slips on which they 
could be built, and the number could be raised to 
twenty-two with little difficulty. From keel laying 
to launch we may estimate, allowing for reasonable 
contingencies and the necessary interval between 
successive vessels one year—the actual time is far 
less, the Superb, for example, was only nine months 
on the stocks—so that, as far as hulls are con- 
cerned, we could float something like a score every 
twelve months. Of the supply of propelling 
machinery also there can be no question. The hulls 
and engines, however, are useless alone, and we 
shall find that it is the armour and mountings that 
put a limit to the output. There are in this 
country five companies that make armour plates. 
The three great Sheffield firms have a capacity of 
10,000 tons each per annum, the two remaining 
firms, Armstrong’s and Beardmore’s, could cer- 
tainly produce together 12,000 tons, so that we may 
conclude without doubt that 42,000 tons of armour 
could be turned out per year. Now the weight of 
the hull of the Vanguard complete with armour was 
11,950 tons, and if we allow a third of this, say 
400) tons for armour, we shall not be far wrong. 
It is safe, then, to say that ten complete hulls could 
be built per annum. This has brought the output 
down, and we shall see that it must be further 
reduced when guns and mountings are con- 
sidered. It is difficult to reach an absolute estimate 
of the possible output of these items, because a 
certain degree of expansion is always possible. At 
Elswick at one time, for example, no less than 29 
large turntables were in progress in the shops at 
once, and more could have been accommodated. 
The average time to complete may be taken as 22 
months, which gives an output of over 15 per 
year. From such figures as -are available we 
may take it that the following estimate then is 
on the safe side. Armstrong and Woolwich 


together could turn out thirteen mountings 
complete with guns, Vickers twelve, and the 
Coventry Ordnance Company ten, making a 


total, as we said in our last issue, of thirty-five 
complete mountings per year. As each ship 





requires five mountings, the number of ships per 
year is reduced toseven. It is obvious then that 
the key of the situation is not either in the hulls, 
machinery, or armour of the ships, but in the 
armament. It may, however, be regarded as certain 
that the output of mountings could be increased 
materially, and if it is really a fact that Krupp’s 
are now in a position to build the mountings 
for ten ships a year, that may be necessary; and, 
secondly, that there is not likely to be any question 
of building as many as seven Dreadnoughts per 
year, at least for the present. On the first point 
we have the authoritative statement of Colonel 
Vickers made at the annual meeting of his com- 
pany on Tuesday afternoon :—‘‘ The firm of Vickers, 
Son, and Maxim,” he said, “could lay down and 
complete, arm and fit ready for service in every 
respect, three battleships of the Dreadnought type 
in three years from the date of approval of drawings 
—without going outside its own factories. There- 
after it could deliver Dreadnoughts complete for 
service at the rate of one every six months, in addi- 
tion to existing contracts and to current orders for 
different classes of smaller vessels. The firm can 
supply the artillery equipment complete for seven 
Dreadnoughts in three years, in addition ‘to the 
usual orders to be expected from foreign countries ; 
our power of production of guns and armour con- 
siderably exceeds this, so that we could provide 
guns and armour for ships built in Government and 
other yards. I am speaking, of course, for our 
company only, but I think that what I have said 
will show to you that, as far as the possible 
output of the country is concerned, the United 
Kingdom need not fear comparison with any foreign 
country.” 

The famous Cawdor memorandum called for four 
first-class battleships per year, and if we maintain 
that rate, with a proper proportion of cruisers and 
lesser vessels, we shall probably do well even 
against Germany’s increased powers. It was be- 
cause we departed from that excellent rule last 
year that we find ourselves in difficulties this. 








LITERATURE. 


The Internal Combustion Engine. H. E. Wimperis, M.A., 
&c. Archibald Constable and Co., Limited, 10, Orange- 
street, Leicester-square. 

In the preface the author makes the surprising state- 

ment: “It is remarkable that there should be no English 

text-book on the subject of the internal combustion 
engine.” The name of many such text books will imme- 
diately occurto the mind of anyone whois at all conversant 
with the subject, and, in fact, the practical part of the 
book under review does not differ in essentials from any 
others except that the treatment is not so fully detailed as 
in most. The point of difference lies in the manner in 
which the question of thermal efficiency is dealt with ; 
that is, in previous works the specific heat of the explosive 
mixture, and of the products of combustion, has been 
assumed to be constant; whereas the author takes the 
specific heat as increasing according to a linear function of 
the temperature. The investigation is original, and, as 
the author frankly states, is ‘‘ one of the chief reasons why 
the book was ever written.” As a first step, the results of 
the experiments made on specific heat by Mallard and 
Le Chatelier, by Holborn, Langen, Dugald Clerk, and 
others, are stated and compared, and, although it is made 
clear that our knowledge in this matteris still incomplete, 
the author bases his investigation upon an expression for 
the specific heat of the form C,=8-+ 806. The mathe- 
matics of the investigation are not difficult, although 
somewhat lengthy, and the author has wisely printed 
much of it in small type, indicating that it may be skipped 
by the non-mathematical reader. He finally arrives at 
the following formula for the thermal efficiency of the 





ideal engine, % = 7 (al — Po (1 — 7) T, + Ty} in 


which 7 is the thermal efficiency of the air-standard as 
defined by the Committee of the Institution of Civil 
Engineers on Internal Combustion Engines. Some 
numerical examples are worked out, and one of these 
shows that for a ratio of compression of 7 the thermal 
efficiency is 0.44, instead of 0.54, for the air-standard. 
For practical purposes, and until our knowledge of the 
specific heat is more certain, the author proposes to take 
400 deg. Cent. absolute for T, and for s and 8, the figures 
for an average working mixture based on Dugald Clerk’s 
work, and thus arrives at the expression 0.943 — <i 

15,400 


as the factor by which to multiply the air-standard 
efficiency in order to obtain the true thermal efficiency. 
(T, is the highest temperature reached in the cylinder.) 
We have dealt at same length with this matter because, 
in our opinion, it is of extreme importance, and is the most 
valuable portion of the book. There are, however, some 
other interesting matters considered in the theoretical 
section of the book, as, for instance, a discussion of 
Grover’s experiments upon the explosion of gases 
in closed vessels, in which it is shown that, in 
all probability, there was a water film of gypin. 
thick on the walls of the vessel, and that this water 
film was sufficient to account for the disparity 
in Grover’s results as compared with others; thus, in 





a case in which a pressure of 100]b. per square inch 
would be reached the pressure was reduced to 60 lb. per 
square inch owing to this water film. There is also an 
investigation of the flow of heat through the cylinder 
walls, and the author comes to the conclusion that the 
temperature gradient is practically unaffected by the 
oscillation in the temperature of the gas, and that the 
temperature oscillation at the inner skin of the cylinder 
walls is of the order of 7 deg. Cent. In a footnote it is 
pointed out that, after these deductions from theory were 
obtained, they were practically confirmed by Professor 
Coker’s experiments. The above and other similar 
matters take up the first section of the book, comprising 
four chapters. The second section deals with the gas 
engine, the gas producer, and the use of blast furnace and 
coke oven gases. The usual types of gas engines are 
described in a few words, and illustrated in the manner 
usual in gas engine literature. The author indulges in 
some mathematics to analyse the motion of the indicator 
piston, and shows that an instrument of the Hopkinson 
type, in which the frequency of the free vibration of the 
indicator piston is about 300 per second, should not be 
used if the explosion takes less than 34, of a second. 
The governing of gas engines, the fly-wheel effect and 
balancing are only lightly touched upon. The treatment 
of the theory of gas producers is unsatisfactory, the 
chemical reactions being incorrectly stated—that is, their 
reversibility depending upon temperature, is not taken 
into account. There is actually no mention of the 
temperatures occurring in the different parts of the 
producer. The calorific value of various producer gases 
are given in terms of the higher value, although the 
author does not say so, whereas it has been decided to 
use the lower value in connection with gas engines ; 
several comparisons given are therefore erroneous to this 
extent. The third section of the book, comprising two 
chapters, deals with oil and petrol engines, and the 
Campbell oil engine is described in some detail as a 
representative of the slow-speed oil engine. The general 
principles of the petrol engine are described, and illus- 
trations and sections of the Albion engine are given. 
Carburetters are dealt with in some detail, and the 
mathematical theory of jet carburetters is worked out, 
and by its means the relation between the air and the 
petrol velocities are obtained. It is shown that the 
critical velocity of the air, below which no petrol will 
be entrained, is 37ft. per second, and the theory partly 
explains why the petrol flow increases more rapidly 
than the air flow. The last chapter deals with the 
efficiency and rating of petrol engines, the composition 
of exhaust gases, and the road and air resistances of 
motor cars; as regards this latter some interesting calcu- 
lations and figures are given. 





SHORT NOTICES. 


Suction Gas Plants. Prof. C. A. Smith, B.Sc. London 
Charles Griffin and Co., Limited, Exeter-street, Strand, 
W.C. Price 5s. net.—This book practically embraces the 
special lectures which have been given by the author at the 
East London College. Whilst elementary, there is much 
material which will be found useful for engineers engaged in 
the working or design of suction gas plants. After a brief 
introduction the author enters into the details of construction 
of the producers. The second lecture deals with the applica- 
tion of the suction plant to different engineering work, and 
many typical examples of suction gas producers are shown in 
section and carefully explained. The third lecture is devoted 
to plants for special purposes. There are five appendices 
dealing respectively with the determination of calorific values, 
coal gas and solid fuels, gas analysis, destruction of tar in 
the gas producer, method of detecting the presence of carbon 
monoxide in gas engine exhaust, and a note on capital cost of 
suction gas plants and engines. The author has made his 
descriptions commendably clear, and these are aided by the 
excellent line illustrations which accompany the text. 

Artificial Waterways and Commercial Development. By 
A. Barton Hepburn. London: MacMillan and Co., Limited, 
St. Martin’s-street, W.C. Price 4s. net.—The author states 
at the beginning of this book that it has been written in 
order to place before the public in concise form the salient 
facts as to artificial waterways and their relation to com- 
mercial development. As typical of all the history of the 
Erie Canal is given, together with a general review of the 
canal systems of the world. After dwelling briefly upon the 
world’s canals, the author devotes four chapters to the canal 
systems of New York. He then briefly refers to the Panama 
Canal, stating that without it the United States would have 
to maintain two first class navies—one in the Atlantic and 
one in the Pacific. He considers that the lessened cost of 
naval expenditure, apart from the advantage of commerce, 
will therefore justify the expenditure in building the canal 
by the United States. Other interesting questions are 
discussed, and at the end of the book several statistical tables 
relating to the New York Canals and the commerce of New 
York City are given. There are no illustrations. 

The Theory of Electrical Cables and Networks. By 
Alexander Russell, M.A., D.Sc. London: A. Constable and 
Co., Limited, 10, Orange-street, Leicester-square, W.C. 
Price 8s. net.—This book contains information which should 
prove of considerable value to engineers who have not made 
a special study of electric cables and networks, and who are 
desirous of gaining such knowledge. The book is divided 
into twelve chapters, which, among other things, deal with 
fundamental principles, conductivity, insulativity, distribut- 
ing networks, insulation resistance of house wiring, insulation 
resistance of networks, faults in networks, dielectric strength, 
the grading of cables, the heating of cables, kc. (uestions 
in connection with the electro-static capacity and the 
inductance of cables have not been considered, as the author 
has discussed these points in his treatise on the theory of 
alternating currents. At the end of the book there is an 
interesting chapter on lightning conductors. The mathe- 
matical formulz given in the book are quite simple. 

Sell’s Directory of Registered Telegraphic Addresses, 1909. 
London: Henry Sell, 166, Fleet-street, E.C. Price 21s.— 
The information contained in this directory has been bre ught 
down to January 1st. The general characteristics of the 
book remain as hitherto, and some new features have been 
added. One of the new features which ‘has‘‘been introduced 
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should be fully appreciated. Every name in this volume 
now bears a marginal number, making it possible for any 
firm’s full address, telephone number, and telegraphic 
address to be cabled in one code word. The usual index to 
telegraphic addresses is included. The merchants and manu- 
facturers of the United Kingdom are classified under their 
respective trades. This new volume is an improvement on 
its predecessors, and well maintains its position as a standard 
general directory of the country. 

Report on the Mining and Metallurgical Industries of 
Canada, 1907-8. Ottawa: Government Printing Bureau. 
Price 1dol.—This report has been issued to meet the increas- 
ing demand on the Department of Mines for information on 
the mining and metallurgical industries of Canada. There 
are 936 pages of text descriptive of all the metallic and non- 
metallic mineral mines, and metallurgical and clay industries 
in the Dominion ; and there are 144 engravings and drawings 
and mineral maps of the respective provinces. While the 
Re port is actually a directory of the mining and mineral in- 
dustries of Canada, it differs from most other directories, in 
the fact that it is not merely an inventory, but has attractive 
features of interest to those engaged in trade and commerce. 
In addition to the specification of the many mines and indus- 
trial concerns, it contains historical notes, analyses of 
materials, descriptions of equipment, and statistical tables. 

Japanese- Patents. By H. S. Bickerton Brindley, 
Assoc. M.Inst.C.E. London: The British Press, Limited, 
Queen Anne’s-chambers, Westminster. Price 5s. net.—The 
Japanese patent law is fully and carefully expounded in this 
little volume, and the author has clearly interpreted the 
various clauses of the Act. He has also given a list of the 
rules that are to be observed with regard to the drawings 
which accompany the specification. Extracts from the 
Japanese law relating to designs and trade marks have 
also been included. Instructions are given which are to be 
followed when applying for Japanese patents, and in order 
more clearly to indicate the lines upon which the patents are 
drawn up, the author gives a specimen specification which 
appears to be very similar to patents drawn up in this 
country. 

Foundry Practice. By J. M. Tate and M. O. Stone. 
London: Chapman and Hall, Limited, Henrietta-street, 
Covent-garden. Price 8s. 6d. net.—The authors have 
endeavoured to treat this bock in a manner which will 
render it suitable for engineering students. The principles 
of foundry practice are set forth concisely and clearly, and the 
needs of the student rather than those of practical foundry- 
men have been kept in view. Whilst the treatment of the 
subject is somewhat brief, the subject matter is intended to 
cover all ordinary work in foundry practice, including both 
brass and iron casting. The illustrations accompanying the 
text have been nicely prepared. 

The Local Government Annual and Official DirectorY: 
1909. Edited by S. Edgecumbe Rogers. Eighteenth yea'- 
London : The Local Government Journal Office, 27A, Farring- 
don-street, E.C. Price 1s. 6d.—The main portion of this 
book is devoted to the directory, which gives the names and 
addresses of the chief officials of all corporations, London 
borough councils, county councils, boards of guardians, 
urban and rural district councils, &c., throughout the 
kingdom. A useful feature is the insertion of the names 
of the chairmen of committees in the metropolitan boroughs, 
also the chairmen of the London County Council committees. 
In addition to the directory, there is a large quantity of 
useful information relating to the electric lighting undertak- 
ings in London. 

Handbook of Small Tools. By Erik Oberg. London: Chap- 
man and Hall, Limited, Henrietta-street, Covent-garden. Price 
12s. 6d. net.—In this book the author gives an original and 
fairly complete treatise on the design and construction of 

small cutting tools, such as threading tools, taps, dies, mil- 
ling cutters, and all classes of reamers, drills, counter-bores, 
&ce. The material has been prepared with special regard to 
the requirements of the tocl-maker, draughtsman, foreman, 
&c. The author gives a mass of information and many 
useful tables. The illustrations also are good. 

Report of the Royal Commission on the Quebec Bridge 
Inquiry 1907. Vol. II. Ottawa: 8S. E. Dawson.—This 


volume contains the minutes of the proceedings of the 
inquiry together with numerous plates illustrating various 
parts of the ruined structure. The evidence of the witnesses 
is given in full. The geological formation of the ground 
near the piers is illustrated, and notes are printed upon the 
nature of the rocks encountered in the test bore holes. 


THE QUEEN’S NEW SALOON. 





A SALOON for the use of her Majesty the Queen and 
H.R.H. Princess Victoria when travelling on the East Coast 
route has recently been built at the carriage works of the 
North-Eastern Railway Company, Holgate, York. The 
saloon is 67ft. in length, 9ft. wide, and 12ft. Yin. in height 
from the rail level to the top of the roof, and is carried on 
two six-wheeled bogies, the bogie centres being 45ft. 6in., 
and wheel base 12ft. The underframe is of the girder type, 
built up of steel channels and angles, specially designed to 
ensure smooth running and comfort. The bogies are of the 
locomotive type, also built up of plates and angles, and are 
fitted with a compensating arrangement to ensure equal 
distribution of the load on each of the laminated bearing 
springs. 

The body is built of teak, finished with selected Java panels, 
also of teak, the centre panel bearing the Royal coat of arms. 
The roof is elliptical in shape, and the external appearance 
generally in character with the standard type of East Coast 
stock. Entrance to the balconies at either end of the saloon 
is obtained from double doors opening inwards, the outside 
panels of which are embellished with gilt-brass mouldings 
and mounted with her Majesty’s cypher. On each side of the 
doors ornamental grip handles finished in gilt extend from 
the floor to the cornice. 

Entering from the balcony end, the arrangement of the 
saloon is as follows :—The day saloon, 14ft. 9in. in length ; 
the dining saloon, 11ft. 9in. in length, convertible to sleeping 
saloon for night travelling by the insertion of a portable 
partition. The Queen’s dressing-room, 7ft. 1lin. in length. 
Two lavatories. Princess Victoria’s dressing-room, 5ft. in 
length. Princess Victoria’s sleeping saloon, 9ft. 6in. in 
length. Attendants’ end and balcony. This arrangement 
provides two complete and separate suites of rooms. 

The interior of the day saloon is panelled from floor to 
ceiling, and enriched with special mouldings and cornices, 
the whole being enamelled white with half gloss finish. 
The ceiling is decorated with mouldings and carton pierre 
ornaments, and finished flat ivory white. The furniture is 
of inlaid harewood, upholstered in pale flowered silk. The 
metallic fittings are finished in mercury gilt. The artificial 
lighting of the saloon is obtained by the reflection from the 
ceiling of electric lino-lights, concealed behind the window 
cornice at either side of the saloon, and supplemented by two- 
light electric brackets of artistic design fixed at intervals 
below the cornice, and covered with silk hand-painted shades. 
The floor is covered with a thick red Wilton pile carpet. 

The walls and ceiling of the dining saloon are finished as 
in the Queen’s saloon, The furniture is of inlaid satinwood 
upholstered in striped silk. The floor is covered with a red 
Wilton pile carpet, and the fittings are of marcury gilt. The 
artificial lighting is effected by means of three light table 
standards in which electric candle lamps are used, supple- 
mented by two-light electric brackets attached to the walls 
at suitable intervals. When used as a sleeping saloon for 
night service, the day service furniture is removed and 
replaced by a brass bedstead and other furniture, and 
a portable section of panelling fitted to form a corridor 
between the day saloon and retiring rooms, the panelling 
being finished to match the other walls of the saloon. 

The walls and ceiling of the Queen’s dressing-room are 
finished in white, as previously described. The furniture is 
of inlaid satinwood, and includes dressing table with large 
mirror and drawers below, thetop being laid with figured silk 
covered by bevelled plate-glass, washstand with marble top, 
and porcelain basin, clothes stand and dressing chair. The 
floor is covered with a red Wilton pile carpet. H.R.H. 
Princess Victoria’s dressing and sleeping-rooms are panelled 
and finished in white to match those in the Queen’s suite. 
The furniture is of inlaid satinwood upholstered in pale 
flowered silk, and the floors are covered with a grey Wilton 
pile carpet. In the sleeping saloon a 3ft. brass bedstead is 
fixed. The two lavatories are panelled and moulded in plain 
pencil cedar, and the ceilings finished white. The floors are 

covered with cork parquet. The balcony is panelled and 
moulded in Java teak, and the ceiling finished white and 
decorated with mouldings. The balcony (attendants’ end) is 
treated in the same manner, and is fitted with a chair 
upholstered in red leather. In this compartment the whole 
of the mechanism for the control of the lighting, heating and 
ventilation is contained; hot water kettles and electrically- | 
heated urn are also provided, the latter for heating the water 
for use in the wash basins, A telephone, communicating 








with all the vehicles forming the train, is also installed here, 
as well as an electric bell indicator communicating from each 
of the royal apartments. The corridor is paneiled and 
moulded throughout with Java teak from floor to ceiling, and 
the ceiling finished flat ivory white and enriched with 
mouldings and carton pierre ornaments. The floor is covered 
with india-rubber, inlaid tile pattern, to prevent noise when 
moving along the corridor, the same material being used on 
the floor of the attendant’s compartment. 

The windows throughout the carriage are of bevelled plate- 
glass, and by means of a balancing arrangement are easily 
opened or closed. They are fitted with spring blinds of green 
silk, draped with white Taffeta curtains on rods, and overhung 
with silk curtains, those in the day saloon being finished with 
embroidered pelmets, which in combination with the light 
artistic fittings, lend an elegant appearance to the interior 
as well as the exterior, of the vehicle. The saloon carries a 
complete electric installation to deal with the lighting and 
ventilation, consisting of two dynamos working in parallel 
coupled to two sets of accumulators, also in parallel. The 
aggregate candle power of the lamps amounts to 1120. In 
the sleeping saloons duplicate switch control is provided 
whereby the lights can be turned on or off from the bed, or from 
another position in the interior of the saloons; there is also 
an independent switch for night lights. A complete system 
of ventilation, electrically operated, has been adopted through- 
out the carriage, and worked in conjunction with means for 
heating and cooling each or any of the apartments. Two 
air ducts, secreted between the roof boards and the interior 
ceiling finish, are led the full length of the carriage. An air 
intake cowl projects through the carriage roof, and is coupled 
to two electric motors and fans fixed in a false roof above the 
attendant’s compartment. The air is drawn through a filter- 
ing tank consisting of fibre matting saturated with water, is 
thoroughly purified, and delivered into the two ducts for 
distribution in the various compartments, each of which is 
provided with air inlets which can be opened or closed at will. 
In its passage to the ducts, arrangement is made for heating 
the air by a steam coil in winter time. A delicate perfume 
is also imparted to the air obtained by packing the top of the 
purifying tank with Kuskus root. 

For the purpose of keeping the temperature under control 
and extracting any impure air, an exhaust electric motor and 
fan is placed under the carriage body coupled to an exhaust 
duct running the full length of the carriage, and secreted in 
the same manner as the pure air ducts. It is controlled by 
outlet grids which can be opened and shut as required. In 
addition to the complete electric installation described, the 
car is arranged with a 50-volt circuit fed from a van at the 
end of the Royal train. This is used to supply a number of 
portable electric radiators disposed in the various compart- 
ments, and also for heating the kettles and urn. 

In the construction of the saloon special attention has been 
given to eliminate, as far as possible, all noises which are, to 
a certain extent, inseparable from railway travel. All void 
spaces in the body framing, roof and floor are packed with 
thick felt, and a continuous cushion of studded rubber is 
interposed between the constructional parts of the body and 
the underframe; the bolster and laminated springs are 
made specially flexible, and arranged to absorb all undue 

shocks in running. 

The saloon is fitted with vacuum and Westinghouse brakes, 
Pullman vestibules and buckeye automatic couplers. The 
weight in running order is 44 tons. Weare enabled by the 
courtesy of Mr. Wilson Worsdell, the chief mechanical 
engineer of the North-Eastern Railway, to give reproductions 
of a number of photographs of this coach, above and on 
page 318. 








LANTERN SLIDES.—The Union Electric Company has forwarded 
us a list of lantern slides prepared from photographs of this com- 
pany’s manufactures, Particulars of sixty-nine slides are given on 
the list, and we notice that the articles to which they refer vary 
considerably in character. Among other things, these slides 
illustrate alternating and continuous-current arc lamps and the 
various parts of these lamps, polyphase generators and motors, 
motor generators, continuous-current motors of various types, 
mining switch gear, frequency meters, a mining fan, speed 
indicating apparatus, motor starters, and many other things. [lor 
some seasons past we understand it has been the custom to lend 
these lantern slides for lecture purposes, and the company will be 
—— to hear from engireers and others who desire to make use 
of them. 
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BUCKET DREDGER ON THE TEES. 


A BOW-WELL barge-loading bucket dredger, built by Fleming 
and Ferguson, Limited, of Paisley, for the Tees Conservancy 
Commissioners at Middlesbrough, has now been at work for 
some little time, and has been engaged on some very arduous 
work, having, as a fact, raised as much as 315,650 cubic 
yards of hard boulder clay from the bed of the river Tees in 
the course of the year. The vessel itself is shown in the 
engraving above, and some: sort of idea of the size of the 
boulders met with may be gathered from the illustration below. 

At one time there were no less than four different channels 
of the river between Middlesbrough and the sea. These 
channels were so tortuous, varying, and uncertain that 
several of the leading lights were placed on rollers so that they 
could be more easily moved as the main channel shifted. 
The depth of the water on the bar in 1863 was 34ft. at low 
water of ordinary spring tides. At present the depth at low 
water is over 20ft., and at high water some 37ft. This im- 
provement has, of course, all been effected by dredging. As 





EXAMPLES OF BOULDERS 


a result of the increased dredging operations, not only have 
deep water berths been formed in the river at Port Clarence, 
Where vessels drawing from 15ft. to 24ft. may be afloat at 
low water, but also the navigable channel has been consider- 
ably widened, deepened, and improved to accommodate 
vessels of large tonnage. 

The particular dredger which we illustrate is known as 
Dredger No. 6. She is 137ft. long between perpendiculars 
by 34ft. mean, and 12ft. 3in. in moulded depth. She was 
designed to raise 900 tons per hour from a depth of 38ft. 
below water line. She was built throughout to Lloyd’s 
requirements, and was fitted with compound surface-con- 
densing engines, having cylinders 20in. and 42in. in diameter 
by 24in. stroke. These may be used either for propelling the 
vessel or for driving the dredging machinery. She has two 
horizontal multitubular boilers, each 10ft. in diameter and 
10ft. long, which were constructed for a working pressure of 
120 1b. per square inch. The auxiliary machinery consists 
of twoof the builders’ specially designed dredger winches, 
independent ladder hoisting engines, shoot engines, feed | 
pumps, &c. 





THE RAILWAY FOSITION. 


THE second reading of the Bill to sanction the working 
arrangements between the Great Northern, Great Central, 
Pg Great Eastern Railways has been postponed to Wednes- 
matag next, The President of the Board of Trade stated 
with Mrepeecn on Tuesday evening last that he had agreed 
vidin vere a for clauses to be inserted in the Bill pro- 
i 8 that for the purpose of calculating maximum rates the 
ines of the three companies were to be counted as one; that | 








| Richards has a motion on the paper in favour of the 
| nationalisation of railways, but probably this will not be 


| statement as to whether the London and North-Western- 


passenger fares, including season tickets, &c., were not to be | 
increased by reason of the passing of the Bill; that the | 
alteration in conditions brought about by the passage of the | 
Bill was not to be held a justification for an increase in the | 
rates for goods; that the facilities as a whole afforded in any | 
district were not to be unreasonably diminished ; that persons | 
in the permanent employment of the companies were not to be 

discharged in consequence of the working union without | 
adequate compensation. Mr. Churchill further announced | 
that in view of these clauses, and after full consideration of | 
the subject, he proposed, on behalf of the Government, to 

support the second reading of the Bill, but the Government | 
Whips would be taken off. If the second reading be carried, | 
the President of the Board of Trade intended to move that | 
the Bill be referred to a strong hybrid committee, with the | 
following instructions :—‘‘ That it be an instruction to the | 
committee to consider the proposals of the Bill in relation to | 
the public interest as well as to the various interests 
directly affected ; to hear the Board of Trade, and any other | 


Government department by counsel and witnesses, and to | 
| 


| 
| 








DREDGED FROM THE TEES 


make a special report to the House stating whether any and | 
what advantages and disadvantages would result to the | 
interests of the public or of the passengers and traders using | 
the railways of the three companies promoting the Bill, or of 

the persons employed by those companies, if the powers | 
sought by the Bill were granted; whether any and what 

safeguards were necessary for the protection of those special 

and general interests, and—in the event of the committee 

finding the preamble of the Bill proved—what provisions, 

if any, had been inserted for that purpose.’’ In reply to 

an inquiry as to whether railway servants would have the 

right to appear before the committee by counsel or other- 

wise, Mr. Churchill said that he could not at present say, 

but the Board of Trade would have power to attend and to 

call id witnesses they chose, and that was a great safe- | 
guard. 

It is now semi-officially announced that the promoters of 
the Bill are of opinion that if further conditions are imposed | 
on them in additicn to the clauses required by the Board ot | 
a - will probably not be worth while to proceed with 
the Bill. 

For the same evening—Wednesday, 31st inst.—Mr. T. F. 


reached. 
Answering an inquiry on Thursday of last week, Mr. 
Churchill stated that he had refrained from making any 


Midland agreement ought not to be laid on the table. There 
was no obligation on the companies to deposit it. It 
might be and sometimes was a great advantage to the Board 
of Trade to have such information ; all the more, they should 
not do anything which might be calculated -to interfere with 
an existing satisfactory arrangement. Then, on Tuesday, 








Mr. Churchill admitted that in 1904 the French Government 
issued instructions that the railway rates for goods to be 
shipped by French vessels were to be reduced below the rates 
for goods to be shipped by foreign vessels. The British 
Government had moved in the matter, but unsuccessfully. 








ELECTRICITY FROM WIND POWER. 


THE practice of driving dynamos by means of wind power 
is, of course, by no means new, for in many parts where 
wind is plentiful a good deal has been done in this direction. 
It is obvious, however, that the wind is a somewhat erratic 
thing to deal with, for even in the most favourable positions 
it is sometimes plentiful, while at other times it is scarce. 
3ut with the aid of a battery and automatic switch gear the 
power of the wind can often be utilised with advantage for 
the generation of electricity. With a properly designed plant 
the battery can be automatically switched into the dynamo 
circuit when this attains the right voltage and switched out 

of circuit again when the charging current falls to zero. 

; An example of the production of electricity by wind power 
has recently been brought to our notice at the works of 
Messrs. J. G. Childs and Co., Limited, Hawthorn-road, 

' Willesden-green. For some months pastthis company has been 

| 

















Fig. 1i—-WINDMILL FOR DRIVING A DYNAMO 


lighting its works and producing electricity for other purposes 
entirely by the aid of this wind-operated plant. The wind 


| turbine or mill mounted on a steel tower just outside the 


works is shown in Fig. 1. 

There are several special features about this installation 
to which attention may be called, the first of which is the 
method adopted of automatically adjusting the turbine wheel 
to the varying directions of the wind. The main frame of 
the machine swings round a vertical pivot, and is held in the 
correct position by three tails, two of which stand out on 
each side of the wheel, making an angle of about 15 deg. 
| with it, as shown in Fig. 2. The three tails are carried on 
| a light triangular structure at the back of the wheel which 
| gives support at about 7ft. from the pivot. The small tail 
| on the left is fixed, but the other two larger tails are free to 
| rotate from the vertical plane into the horizontal plane. 
| When these tails are in the vertical plane the machine is in 
| the running position, with its wheel at right angles to the 
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Fig. 2—DIAGRAM OF ADJUSTING MECHANISM 


wind, as the resultant pressure of the wind upon the whee 
and the tails maintain this position. When, on the other 
hand, the two movable tails are turned into the horizontal 
position, the fixed tail is unbalanced, and the wheel is slewed 
round until the wind blows in a direction approximately 
parallel with the plane of the wheel, and has therefore no 
effect upon the latter. The centre of the wheel is also about 
Yin. away from the centre of the vertical pivot, thus pro- 
ducing a tendency on the part of the wheel always to turn 
out of the position at right angles to the wind. 

The movable tails are connected by a steel wire rope to a 
weight at the bottom of the tower, and by pulling this weight 
and fastening it to a hook the wheel is permanently thrown 
out of the working position. On releasing the rope the tails 
fall by their own weight into the working position. The 
movable tails are so balanced on their pivots that when the 
wind velocity exceeds a predetermined amount the tails 
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automatically move out of the vertical position, and in 
proportion to the velocity of the wind tend to take up a 
horizontal position, thus causing the wheel to turn more and 
more away from its working position. In heavy winds, 
therefore, the amount of power exerted by the wheel can be 
kept within the maximum load of the ger erator, and in this 
way the plant is made to look after itself in strong winds. 

The generator of the plant at Willesden is capable of 
developing two kilowatts at a pressure of 130 volts. It is 
obvious that as the velocity of the wind increases the power 
available on the wheel also increases. In order to regulate 
the current given off by the dynamo, relays are provided in the 
shunt circuit. They are operated by means of magnets in 
the armature circuit. These relays switch resistance in or 
out of the shunt circuit as the velocity of the wind increases 
or decreases. Thus, instead of governing the speed of the 
wheel, the governing is done on the output of the wheel, the 
object being to allow the wheel to run at its most economical 
speed within the range for which it is constructed. In 
addition there are the usual switching arrangements for 
charging accumulators, including an automatic switch which 
cuts the battery in and out of circuit. It is claimed that 
charging can go on during the day and night, and throughout 
the week-ends without any attention being given to the plant. 
The installation under consideration is capable of producing 
about 1500 units per annum, but we are informed that the 
company is prepared to build plants capable of a much 
greater output. The cost of the plant here described is about 
£150, which includes everything, with the exception of the 
battery. At the time of our visit to the works, cooking and 
heating apparatus were in operation, and also an electric lift, 
the current being obtained from a battery which had been 
charged from the wind plant. 








PLATELAYER’S RATCHET SPANNER. 


A TOOL which will appeal to platelayers, railway and tram- 
Way companies’ engineers and permanent way contractors 
kas been introduced by Messrs. F. M. Frye and Co., of 
15 and 16, Garlick-hill, Upper Thames-street, E.C. The 
tool is simply a ratchet spanner, made in the form shown in 
the accompanying engraving, for tightening fish-plate bolts. 
It is made of mild steel, and the end is provided with a steel 
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PLATELAYER’S RATCHET SPANNER 


nut grip, the ratchet being protected from dirt and grit by 
means of asmall plate which can easily be removed should 
the examination of the ratchet be necessary. The spanner, 
which has been named by the makers “‘ The Nordon,’’ is 
3ft. in length, thus giving a good long leverage, and is 
made to take 1fin. nuts. It is strongly constructed, and 


should enable much time to be saved by its use. 








THE AMERICAN TARIFF AND TOOL STEELS. 


Tue followirg statements have been sent in to the 
Ways and Means Committee of the House of Representa- 
tives, which is considering the revision of the American 
tariff :— 

High-speed steel_—Mr. Frank B. Smith, Crucible Steel 
Company of America, Pittsburgh, Pa., writes :— 


I desire to present az briefly as possible the wishes of our com- 
pany in regard to the new proposed tariff, and will begin by stating 
that the principal grades manufactured by us are covered by Para- 
graph 135 of the Dingley Tariff Bill. 

The volume of the business is not very large, and amounts to 
perhaps 300,000 or 400,000 tons a year. itis aclass of steel that 
is higher in price and superior in quality to the ordinary steel 
called ‘‘ bar steel.” Most of it is crucible and refined high-grade 
open-hearth steel. The present duty permits of large importations, 
and is not sufficiently protective. Makers in foreign countries sell 
to this country at lower prices than they sell to their home con- 
sumers, and use this country very often as a dumping ground. 
Our industry in this way has been made to suffer for years, and 
the English and German manufacturers do quite a large business 
in the United States, selling very often at prices which we cannot 
meet. 

The belief that a reduction in rates is inevitable was expressed 
by William G. Park, the late chairman of this company, when he 
appeared before the Committee on Ways and Means and asked to 
have it made as light as possible—say 10 per cent. off existing 
duties. We also desire to have a duty placed upon high-speed 
steel, a new article of manufacture for which there is no protec- 
tion in the Dingley Tariff Bill. We propose the following scale, 
and pame figures which we think would cover this description of 
steel . 

Steel selling at 20 cents per pound and not over 25 cents per 
pound, 7 cents per pound ; above 25 cents and not over 30 cents 
per pound, 10 cents per pound ; above 30 cents and not over 36 
cents per pound, 15 cents per pound ; over 36 cents per pound, 
25 cents per pound. 

The article largely used in the manufacture of this grade of 
steel is metallic tungsten, which sells at about 75 cents per pound, 
and this high grade of steel has no duty on it other than the 4°7 
cents per pound which is now esacted on all steel valued above 16 
cents per pound. 

The above expresses the views of all the other manufacturers 
with whom | have talked regarding the grades of steel manufac- 
tured by them, and | believe would be universally satisfactory. 

Tool steel—Mr. E, T. Clarage, President, Columbia 
Tool Steel Company, Chicago Heights, Ill., writes :— 

Xegarding the proposed change in paragraph Ne. 135 of the 
steel schedule referred to in the statement of B. M. Jones and 
o., Houghton and Richards, and Edgar JT. Ward and Sons, 
Boston, Mass., inasmuch as I am quoted, I feel justified in asking 
your consideration of the following points. 

In the first place, the article referred to is contradictory. The 
article states that, if the duties are increased, American mechanics 
will be compelled to use inferior tools, intimating, of course, that 
the foreign product is a better quality than manufactured in this 

country. Then they quote my article and affirm my statement 
that European steels can be duplicated or excelled in this country 





by half a dozen leading tool steel makers and sold at a lower price. 
In explanation of this uliar condition, you will understand 
that up to within the last 65 or 70 years there was no tool 
steel whatever manufactured in the United States, and prior to 
that. time the material was supplied almost entirely from 
England. The result was that the English steels built up a 
prestige, the effects of which are still apparent, although con- 
ditions have changed, and there is no question that the American 
steel maker to-day leads the world (!) 

If it were possible for all tool steel entering the United States to 
be classified according to its quality, as shown by analysis, there 
would be no need of a protective tariff. The traditions built up 
prior to the manufacture of tool steel in America still have such 
a strong hold among certain classes that when a standard 
European make of steel fails to give results the workman invariably 
will take the blame on himself for not giving it the proper 
handling, whereas, if a failure occurs with American steel, it is 
always the steel that is at fault. 

A recent analysis of one of the most widely sold imported steels, 
and which ¢ells ata price of 15 or 16 cents per pound, showed 
phosphorus, 0.025, pak) sulphur, 0.024. Any American tool steel- 
maker will furnish a steel as low or lower in these impurities for 
not to exceed 8 cents per pound. Another analysis of a European 
steel recently exploited in this country shows phosphorus, 0.03 ; 
sulphur, 0.018, with 0.50 tungsten. This steel is also sold at 15 or 
16 cents per pound and could be reproduced at not over 9 cents 
per pound, 

There are any number of manufacturing concerns in this country 
who will bear witness to the fact that certain wily Frenchmen 
invaded the country a few years ago and sold any amount of a 
supposedly miraculous tool steel which was said to be manufactured 
from rare ores controlled by the French Government, the price 
being between 40 and 50 cents a pound. Those who were unfor- 
tunate enough to buy the material found that it was almost worth- 
less, and of a quality that could be duplicated in this country for 
5 or 6 cents per pound. This case is an extreme illustration of the 
credulity of some American tool steel buyers and their curious 
confiden-e in anything manufactured on the other side of the 
ocean. 

If my statement quoted by the parties referred to and affirmed 
by them is correct, a prohibitive duty would serve as protection to 
the American tool steel buyer and would develop proper apprecia- 
tion of American-made goods 

If it were possible to regulate the quality of imported tool steel 
by laws similar to the pure food laws, and every purchaser had a 
ready means of knowing the quality of the material as shown by 
analysis, then my statement that the American manufacturers can 
duplicate foreign-made steels at a lower price would be accepted 
universa!ly, and the business would remain in this country, tariff 
or no tariff. This would be manifestly impossible. In addition 
to which the tool steel consumer has no facilities for making 
chemical analysis ; in fact, in most cases would not understand 
what a chemical analysis indicated. It is difficult to judge the 
quality of tool stee] with a single test, as an inferior quality of 
steel may give very good service the first time it is hardened, but 
deteriorates much more rapidly with successive hardenings than 
a better quality. 

It is therefore our contention that an ad valorem rate should be 
placed on all foreign tool steels, and that it should be sufficiently 
high to protect the American maker against unfair competition 
by inferior grades, and also to protect the buyer and direct his 
attention to the superior quality of American-made tool steels. 








LEGAL INTELLIGENCE. 

JACKSON ROMFORD RURAL DISTRICT COUNCIL 
A cAsE which has recently occupied the attention of one of 
the Official Referees for a period of no less than thirty-four days 
involved the discussion of certain questions of interest to engineer- 
ing contractors. The action was brought to recover some £10,000, 
the balance of the price of work done and materials supplied by a 
Mr. Jackson, the plaintiff, in constructing a sewer 12 miles long 
for the defendants, the Romford Rural District Council. The 
plaintiff had tendered for the works on the basis of plans and 
sections, a specification, and bills of quantities prepared by the 
Council’s engineer. The plans purported to show the route for 
the sewer ; the sections showed the level of the sewer ; the speci- 
fication specified ordinary joints; and the bills of quantities stated 
the amount of excavation necessary. The plaintiff inspected the 
plans, &c., went over the ground, and made a tender to do the 
work for £17,626. The contract, which was under seal, provided, 
inter alia, that he should do the work to the satisfaction of the 
Council or their surveyor; that any alterations, additions, and 
omissions should be sanctioned by the Council under the hand of 
their clerk or surveyor. As a matter of fact, the person who per- 
formed these functions was the engineer of the Council, but the 
Council also appointed a resident engineer to give directions to 
the contractor on the site. The work commenced on March 2lst, 
1905, the resident engineer setting out the line and depths of the 
sewer. Two things occurred during the progress of the work. In 
the first place, it was found that the nature of the soil rendered it 
necessary to go much deeper than was originally intended. In 
consequence, a supplementary contract was entered into for 
deepening the tanks. In the second place, progress was delayed 
owing to the fact that the Council had to negotiate with the 
owners of certain land. The work of laying the sewer was near-y 
finished in August, 1906. In doing that work, the contractor 
had to go much deeper than was shown by the lines on the 
tracings on the works, In the result, the cost of excavation was 
about 23 per cent. above the estimated amount, and the additional 
excavations were carried out by the contractor under the orders 
of the resident engineer. Again, water was encountered in large 
quantities which made the work more expensive, subsoil pipes and 
special timbering being required. Towards the end of the work, 
certain pipes were found to be leaky and had to be repaired. 
Orders for the extras were generally signed by the resident 
engineer. 

In September, 1907, the contractor sent in his final account for 
extras and omissions. It contained certain charges based on 
‘* measure and value,” the contractor claiming to cha ge in this 
way on the ground that: the sewer, as laid, had involved the doing 
of entirely new work which was not contemp! :ted when the tender 
was sentin. The payment clause in the contract, however, which 
was in the usual form, provided for paywent on certificate. 

Under the two contracts, the contractor had received under certi- 
ficates sums amounting to £20,318 15s , which included allowances 
for certain extras. By the final account £31,024 was claimed. No 
final certificate was ever given. 

Under these circumstances, the first question for the decision of 
the Official Referee was whether, having regard to the alleged 

changes in the work to be done, the contractor was entitled to be 
paid by measure and value. In the course of his judgment he 
pointed out that the plaintiff had continued to send in his accounts 
and charges for extras, without making any protest, and without 
alleging that he considered he was doing a different job. The 

Official Referee said that, on the authority of Thorn v. Mayor of 

London, it was not competent for the plaintiff to say that he was 

so misled by the plans, &c., that a new contract could be implied. 

He also said (and the point should be noted by every contractor 

who works for a local authority): ‘‘'There would also be a diffi- 

culty to my mind in implying a contract on behalf of a statutory 

corporate body like the defendant “ouncil tc pay for the value of 

the work as ordered by the engineer, inasmuch as the engineer 

had no authority to make any such contract for the defendant 

Council.” Again: “The mere acceptance of extra work done on 

a person’s Jand does not of itself involve a contract to pay the 








price of the extra work, if the owner of the land and the employer 








of the person who has done the work has specially guarded hin 
self by limiting the authority of his agent, i.c., the engineer by 
stating in his contract the exact conditions on which he will’ y 
for work other than the contract work.” Pay 

The next point raised by the defendant Council was that the 
work had not been completed to the satisfaction of the engineer 
It was shown, for instance, that owing to leakage, there was con. 
siderable infiltration of water into the sewer. The Council relieg 
on the fact that there was no final certificate. ‘I'he Otticial Referee 
found, upon the evidence, that the excessive infiltration was due. 
not to any default of the contractor, but to the nature of the soi] 
encountered, ‘‘ The specification,” he pointed out, ‘ was not for 
a sewer without any leakage, but for one with no excessive leakage 
If ordinary joints are specified for a sewer, and in laying such 
joints wet ground and running sand is encountered, the result jg 
likely to be a leaky sewer.” He also pointed out that the work of 
laying was done as ordered by, and under the supervision of, tha 
Council’s representatives. He therefore found that the plaintif 
did complete the contract work in accordance with the specification 
and that the defence of non-completion failed. 7 

The next question for decision was whether the claim for extras 
could be admitted. he Official Referee pointed out that by the 
contract the defendants were only liable for extras ordered jn 
writing by the engineer, and that, where there is such a condition 
precedent, no extras can be claimed unless the condition is waived, 

Where, however, the contract provides for a final certificate 
and one is given, the employer cannot then dispute liability for 
the sum certified on the ground that it includes extra work for 
which no order was given. The absence of the final certificate did 
not, however, having regard to the case of Smith +. Howden 
Union, appear to him to be material. He therefore allowed a sum 
for extras, which included a claim in respect of subsoil pipes and 
timber in the trenches. He did not, however, allow anything for 
increased Jifficulty and increased length of time in carrying out 
the work, or for interest on the contract money. 

With regard to a claim for repairs, alleged to have been effected 
by the contractor, he disallowed this on the ground that there was 
no definite arrangement made for them with the Council or 
their engineex. In the event, the plaintiff had judgment for 
£4432 15s. 6d., and acounterclaim by the defendant's for delay 
was dismissed. As the plaintiff succeeded on some points and 
failed on others, the Referee ordered that his costs should be 
taxed, and that the defendants should pay 75 per cent. of the 
amount ascertained. Leave to appeal was granted. 


COIGNET FERRO-CONCRETE PILES :  HENNEBIQU} 
ACTION FOR INFRINGEMENT. 

The action which was commenced by Messrs. Hennebijue and 
Mouchel against Mr. Edmond Coignet, Messrs. William Cowlin and 
Son, and Mr. G. C. Workman in 1905 for alleged infringement of 
Hennebique’s patent, No. 10,203 of 1897, for ferro-concrete piles, 
was finally disposed of by the House of Lords last month. 

Mr. Justice Warrington, who tried the action in June and July, 
1906, held that Hennebique’s patent was valid, and that one of 
the defendants—viz., Messrs. Cowlin and Son—had infringed 
Claim 1 by using certain piles at Bristol constructed under the 
Coignet system. 

On Messrs. Cowlin and Son appealing, however, the Court of 
Appeal unanimously decided that the patent was invalid, having 
been anticipated by at least two prior patents. 

Mr. Hennebique, one of the respondents, then appealed from 
this decision, but on the 23rd of February last the House of Lords 
dismissed the appeal, with costs. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions vf our 
correspondents. ) 





SLIP IN MARINE PROPELLERS. 


Srr,— Your correspondent ‘ Helix ” is, in my opinion, right in 
all he says to the effect that a propeller cannot exert thrust with- 
out slip, and that there must be slip in all propellers. But his 
statements that the whole power of the engine is expended on 
slip ; that slip does not represent loss ; that the movement of the 
ship is a side issue; that the work to be done by the engines 
begins and ends with pushing water astern ; that the thrust of the 
propeller on the water and that on the ship are both exerted over 
the same distance in the sime time, and that the work done on 
each is the same, are qu te wrong. 

The thrust of the screw on the water driven astern is equal 
to the thrust on the ship, but the work done on the one bears no 
fixed proporti n whatever to that done on the other. Perhaps 
the following illustration will help to make this point clear: - A 
swimmer in a bath kicks out against the end of the bath at the 
beginning of each length with a certain force or thrust. The 
thrust on the swimmer is equal to the thrust on the end of the 
bath ; but while the work done upon the swimmer is considerable 
in amount—being equal to the distance the kick would propel 
him x the average resistance the water would offer while moving 
through this distance-.the work done on the end of the bath is 
nil. There is no relation whatever batween the work of action and 
that of reaction. 

The work done by the screw on a vessel is no measure of the 
work done on the re-acting medium, which in this case is the 
water ; for, while the thrust on each is equal, the force is not 
exerted over the same distance per unit of time, unless, indeed, 
the slip happens to be just 50 per cent. 

Neglecting friction between the propeller and the water, the 
effective energy expended by a marine engine is employed — as 
indeed ‘‘ Helix ” clearly points out in the eleventh paragraph of his 
letter, a'though he contradicts it in the sixth, seventh and ninth 
paragrapbs—in driving the vessel ahead and in driving water 
astern. We know that both the ship and the water are put in 
motion ; energy must, therefore, be expended both on the ship 
and on the water. If, as ‘‘ Helix” contends - siath and ninth 
paragraphs--the whule power of the engine is expended on slip 
/.£., on the water, where does the energy come from to prope! the 
ship’ It is not sufficient to say that the ship is propelled ‘in 
consequence of "’ the water's being pushed backwards. ; 
The amount of energy expended—or the work done- in driving 
the vessel ahead is quite independent of, and bears no relation 
whatever to, the amount expended in driving the water astern. 
But while the energy expended in driving the vessel ahead is es- 
pended usefully, that expended in driving the water astern, or 
that expended on slip, is a dead loss. I am sorry to contradict 
“+ Helix ”—eighti. paragraph — so flatly, but his mistake is, I think, 
that while he recognises that the force of action and that of reaction 
are equal and opposite, he thinks the same law applies to the work 
done or energy expended by actin and reaction -which is not the 
case—and this leads him to the idea that a propeller, in order to 
do acertain amount of work on a ship, must perform an cual 
amount of work in pushing water astern, ‘.c, on slip, and that 
therefore slip does not represent loss. 

The most efficient propeller is that which transmits the greatest 
amount of energy usefully—i.¢ , in driving the vessel ahead—com- 
pared with the amount it loses in pushing the re-acting medium 
astern. It makes no difference what the medium consists of. The 
swimmer referred to expends all his energy usefu'ly in propelling 
himself, and his propeller has, as regards the kick on the en’ of 
the bath, an efficiency of 190 per cent., no power being expended 
on slip, as the end of the bath does not move when kicked against. 
If he kicked against something more easily moved than the end of 
the bath, say, an object of ge Piagra cc on-g mass floating in the 
i 





water, he would waste some of his energy in putting the object in 
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motion, that is, on slip. If he has nothing of greater mass to kick 

against, he has to content himself with kicking against a com- 
mall quantity of water—that is, he swims in the 


paratively a : * 
ordinary Way—at each stroke, and he then wastes more energy still. 


The more the re-acting mediur, whatever it consists of, ‘‘ gives ” 
to the backward thrust the more energy is lost. 

The energy required to put a body in motion is proportional 
so that the amount of energy expended, and lost, per 


tome, o Part ° . 
second by a-propeller in driving water astern is proportional to the 
mass of the water acted on r second x the square of its 
yelocity on leaving the propeller—that is to say, the wasted 


energy varies directly as the mass of water acted upon, but also as 
the square of its final velocity. If the mass were doubled, the 
loss of energy would be doubled, but if the final velocity were 
doubled, the loss of energy would be increased fourfold. The 
most efficient propeller is, then, that which projects the greatest 
mass of water astern at the lowest speed—still neglecting friction 
between propeller and water, be it remembered-~—and this is the 
reason why the screw, in spite of inherent disadvantages, is more 
efficient than the paddle, and still more efficient than the jet 
principle fitted on the Waterwitch, and why a large propeller 
driving a large mass of water astern at a low speed is more 
efficient than a small propeller driving a comparatively small 
antity of water at a high speed. 

When, however, we take friction between propeller and water 
into account, some modifications to the foregoing law are neces- 
sary. Forinstance—- : 

(u) Owing to the frictional resistance of the blades increasing 
more and more rapidly with each unit of increase in diameter of 
propeller, a large diameter propeller, while being theoretically 
efficient owing to the large amount of water it acts on per second, 
may absorb so much energy in surface friction that it would not 
give such good ultimate results as a propeller of slightly smaller 
diameter. 

(b) Theoretically, the most efficient propeller is that which 
projects the greatest mass of water astern at the lowest speed ; 
and this is equivalent to saying that the most efficient propeller is 
that which has the least slip. But we know by experience that a 
very small amount of slip is a sure sign of an inefficient propeller. 
This is a point over which there is a good deal of bewilderment, 
but the apparent paradox is easily explained ; it all depends on 
the detinition of the vague term ‘‘efficiency.” Neglecting friction 
losses, a propeller having a small amount of slip is ‘‘ efficient ;” 
here ‘‘ efficiency” is taken in a theoretical sense. But, in 
practice, smallness of slip is nearly always due to fineness of pitch ; 
and the finer the pitch the greater the loss by surface friction, 
until a point is reached at which the loss by friction overcomes the 
gain in efficiency due to smallness of slip, and any further reduc- 
tion of pitch produces a net loss in the actual overall ‘‘ efficiency.” 

If physical conditions enabled us to use propellers with small 
slip but without undue surface friction, the best propeller would 
be that having the least slip. T. S. CockrILL. 

Newcastle, March 20th. 
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Sirn,— Your correspondent, Mr. Preidel, is so far in accord with 
me that I do not think it necessary to deal specially with his 
letter. Anything I have to say can very well be included in my 
reply to Mr. Gray. 

The explanation of negative slip which your correspondent gives 
is exceedingly old. It simply means when done into plain English 
that the true pitch of the screw has not been ascertained. The 
importance of sharpening the leading edges of screw blades, 
chisel, and not axe fashion, has long been insisted on, and 
was made the subject of a paper read several years ago 
before the North-East Coast Institution of Engineers and 
Shipbuilders. The inclined side must face aft. | may add 
that no doubts about pitch are ever heard of unless there is 
something abnormal about the performance of a propeller. The 
answer to the argument is that no mistake about the curves of 
blades can account for negative slips of 10 to 15 per cent.; nor is 
any attempt ever made to tell beforehand whether a screw will or 
will not have a negative slip. Furthermore, Mr. Gray seems to 
have forgotten that experiments have been made by altering the 
shape of a ship’s run aft by filling it up with planking, with the 
result that heavy negative slip was obtained. The mistake about 
the pitch is an argument which has been thrashed out and rejected 
long since, 

Your correspondent writes about momentum in a way that I am 
not sure I understand. Does he mean that momentum varies as 
the velocity, or as the squaro of the velocity! The point is one 
which made mortal enemies of French mathematicians ia the 
seventeenth century. However, this is of little importance, seeing 
that propulsion is only indirectly or at second hand concerned 

. with momentum. 

The work done by a marine engine, leaving friction on one side, 
may be divided into two parts. The first consists in overcoming 
the resistance of the ship to forward movement. This, we are 
told by Froude, consists entirely in skin friction and the pro- 
duction of eddies. Work of acceleration done in finding water at 
rest and putting it in motion at the bows—that is to say, overcom- 
ing what is called ‘‘ inertia "—is, we are assured, restored by the 
falling in of the water astern. What ‘‘ eddies” mean no one quite 
knows. I shall not be far wrong, however, if I say that the work 
done by thrust is mainly expended on overcoming skin friction, 
and is therefore, for steady speeds, a constant quantity. 

Now the work of a marine propeller consists in finding water 
at rest and accelerating it, and it is quite certain that the thrust 
required to do this does not vary as the square of the velocity im- 
parted, because a double effort will produce a double velocity, the 
mass remaining constant. In the same way, if the force is a con- 
stant and we double the mass, then we get half the velocity, and 
if we halve the mass we double the velocity. Now the force which 
the propeller can bring to bear on the water is identically the same 
as the push on the thrust collars, and the work done by this effort 
must be the same as that on the ship ; because we have two forces 
—the thrust on the ship and the thrust on the water—moving 
through the same distances in the same times, and therefore equal, 
but, of course, as | have said, appearing in an equation with 
vpposite signs, and so dividing the work done into equal positions. 

The question is narrowed to this :—-A constant effort is main- 
tained on the ship. A similar effort is exerted on the water, but 
expended in a different way, viz, by taking masses of water at 
rest and projecting them astern. The work thus stored for the 
moment in the water is expended in friction, eddies, and so on, 
before the water comes to rest. ‘I'he velocity of the water is sup- 
posed to be measured by comparison, reasoning in this way, with 
the remainder of the sea which is at rest. We find, then, that 
& given effort on the water may represent a great deal more 
work than the equal and opposite effort on the ship ; for the work 
done on her by the same effort varies as the velocity, but done on 
the water as the square of the velocity. 

It is here that disputes arise. It seems very difficult to satisfy 
ones mind that the same effort moving over the same space in the 
Same time should represent two such different amounts of work, 
and we naturally drift back to the uld definition that momentum 
Varies not as the velocity but as the square of the velocity. Let 
the case stand howit will, it seems to me impossible to get away 
from the fact that the thrust on the water being equal to that on 
the ship, the work done must be the same. To prove the contrary 
1t must be shown that the thrust on the water must move through 
a less space in the same time as the thrust on the ship. I am not 
~~ calculating power, except in the sense of saying that not more 
sce? per cent, can be utilised under any conditions. Tt may be 
nuch less, 

lo avoid all chance of being misunderstood, | may say that from 
he point of view Rankine’s proposition is perfectly correct, but I 
do not think his point of view is applicable to the conditions under 
Which & propeller works, If we double the piston speed of an 
engine, the average pressure remaining the same, we double the 





worz done, we do not augment it fourfold. If we double the 
og of a ship we augment the work done possibly eightfold, but 
this is because the resistance increases much faster than the square 
of the speed. It is extremely difficult to attach a numerical value 
to the performance of any ship and propeller which will bear out 
Rankine’s view in practice. 

Perhaps I can make my meaning clearer by saying that I hold 
that we have to do with thrusts only. The thrust on the ship and 
the thrust on the water are identical. These thrusts are exerted 
for the same times and cver the same distances, and, therefore, 
the work done must be the same, just as the work done by two 
pistons in a double-cylinder engine will become if the average 
thrusts on the pistons are the same. 

It would be interesting to have well attested particulars of any 
case in which the thrust x by the velocity of the ship represented 
more than 50 per cent. of the power exerted by her engines. 

March 22nd. HELIX, 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—I have read Mr. Dauncey’s letter which appeared in your 
issue of March 19th, page 292, with great interest, and agree with 
what he says concerning the arrangement of three cylinders on a 
locomotive, There would, of course, be no difficulty in arranging 
for a large crank pin with a return crank, to allow coupling rods 
to be used, if the steady running of a locomotive were the sole 
objectaimed at. The debatable question of simple versus compound 
which is always coming to the front, is one of the economical 
working of an engine which becomes more extravagant in coal con- 
snmption as the power is increased. I pointed out in my letter 
that there was nothing to be gained by dividing up two cylinders 
into three. I feel convinced that if Mr. Dauncey will weigh the 
matter over carefully he will come to the conclusion that there is 
still less to be gained by subdividing two cylinders into four. 

Let us take, for example, the Caledonian Railway express loco- 
motive which was designed to make use of cylinders 22in. by 26in. 
There would not be the slightest gain either in power, or economy 
of steam consumption, by subdividing these two cylinders into 
four 154in. by 26in. Indeed, if it were practicable to make use of 
a long stroke, the engine could do equally as well with two 15}in. 
by 52in. cylinders. The four-cylinder simple engine is, therefore, 
merely a subdivision of the cylinders of the former, or a subdivision 
of the stroke of the latter, in no way tending to enhance either 
the power or economy of the engine. It is curious to note that it 
affords an example of how virtually to double the stroke of an 
engine without increasing the piston speed. 

It may be argued that a subdivision of cylinders allows high 
steam pressure to be used, and that multiple cranks afford a better 
and more equal distribution of work, which is quite true. It, 
however, utterly fails to bring about that increase in power, com- 
bined with economy, which is the goal sought after, and which is 
the crux of the whole question. 

Let us now compare matters with the compound system. The 
high-pressure cylinders are here able to withstand better the high 
steam pressure ; the engine has the same advantage from the use 
of multiple cranks, at the same time solving the problem of 
enhancing the og of the engine without increasing the steam 
consumption. for one, therefore, cannot agree that the four- 
cylinder simple engine has come to stay on British railways. 

1 certainly agree with Mr. Dauncey that British locomotive 
practice is not one whit behind that of any other country ; neverthe- 
less my practical experience has led me to the belief that great 
improvement can be attained, and a speedy settlement of this 
vexed question brought about by introducing a departure in the 
calculation of the tractive force of the engine, which could be when 
steam is cut off in the high-pressure cylinders, say, at 30 per cent. 
of the stroke of the piston. If a reference is now made to the 
Mallet type vf compound engine, a description of which appears 
in the current issue of your esteemed paper, it will be noted that if 
this suggestion were acted up to the engine therein shown could be 
fitted with four 174in. and 28in. by 26in. cylinders. The same 
weight of steam could then be used over twice the piston area, and 
the steam expansions doubled, which should icles about a 
considerable increase in steam economy. As a simple engine 
would require no less than eight cylinders 19}in. by 26in. to do 
the same work, I think Mr, VDauncey will agree with me, that a 
simple engine has little chance of being designed, far less being 
put to work on a railway where the question of great power 
combined with economy is dealt with in the manner I suggest. 

Argaith, Dumbreck. JOHN RIEKIE, 





LATENT AND SENSIBLE HEAT, 


Sir,—I have read Mr. Walker’s letter in your last i apression 
with disappointment. As he has evidently read up his subject, 
it was only reasonable to suppose that he would supply some 
information. He has added nothing to what may be had from 
good text-books. 

He speaks of driving the molecules apart in a sense different 
from mine. The separation, I take it, may be divided into two 
distinct operations. There is, first, the heating up of the water 
to the boiling point. The heat is expended partly in raising 
the temperature, partly in separating the molecules further 
apart. ‘Then comes ebullition, and the leaping apart of the 
molecules. Now, according to your correspondent, as I under- 
stand him, the same amount of heat is expended in separating 
the molecules before and after ebullition. But the work done 
in producing steam is much greater than that expended in 
heating the water, because the range of motion of the mole- 
cules in the condition of steam is much greater. The work of 
overcoming the attraction of cohesion is the same in any case, 
but the range of attraction being overcome, the work is 
expended in imparting vis viva to the molecules. If, now, your 
correspondent is right, the energy required to overcome the 
attraction of molecular cohesion must be much greater at high 
temperatures than it is at low temperatures, and the work of 
imparting vis viva diminishes as the temperature rises; but if 
this is true then the energy in high-pressure steam ought to be 
less than that in low-pressure steam, whereas the c -ntrary is 
the fact. Nothing clamours louder for definition in dealing with 
steam than the word temperature. It is much more than a ther- 
mometrical quantity. My own theory is that temperature is the 
indication of rapid rotation of groups of molecules. Centrifugal 
force comes into play. Finally, the centrifugal force becomes 
so strong that the groups fly apart in tangents and we have steam, 
which depends for its energy on the vis viva of the flying mole- 
cules. The explanation is I know weak in places, but it is as good 
as any I have seen. 

The point at issue is the apportionment of the heat-work 
when a liquid is converted into steam and the reason why it is 
divided unequally. 

I am, of course, writing always of steam in full contact with 
water, and I cannot regard your correspondent’s explanations as 
satisfactory. Does he look on the supernatant pressure as 
augmenting the attraction of cohesion! I venture t» think that 
it can have a very minute effect, judging by the enormous 
forces brought into play during the process of solution. 

Let me, before concluding, correct one slight error made by 
Mr. Walker. I did not, in my first letter, state that I could 
get a greater yuantity of work from a given quantity of heat 
at a higher than a lower temperature. It will be seen from the 
context that I said I could get a greater quantity of work from 
a given quantity of steam at a higher than a lower temperature, 
although the latent heat available for the performance of work 
was less, which is quite a different preposition. G. B.D. 

March 22nd. 





GRINDING HIGH-SPEED STEKLS. 
Srr,—I am extremely interested in your able article on 


high speed steels, the results of which are extremely instructive, 
and show what the possibilities are in connection with high duty 
steel. There is, however, one point in your article with which 
I do not agree, and that is the statement of Messrs Allen 
and Co., that they strongly prefer grinding high-speed steel on a 
gritstone. It is evident that these Sheffield firms—Messrs. Allen 
included—are not very well posted in up-to-date abrasives, for had 
they been familiar with some of the products on the market, they 
would have found a suitable material, when intelligently selected, 
for high-speed steel grinding. Many of the emery stones which 
are sold in this market as emery wheels contain very little emery, 
and in many cases nothing more than sand, and rubber which is 
used as a bonding material, and sold consequently at a very low 
price. The result is that all emery wheels are more or less under 
a cloud, and if people would only be willing to pay a reasonable 
price for a good emery wheel they could, without doubt, get one 
which would grind their high-speed steel very satisfactorily. 

The great point to be remembered, however, in connection with 
the use of any abrasive is the selection of a suitable wheel as 
regards the number of the grit and hardness, and whatever 
material is selected, unless intelligence is brought to bear on these 
points, very little success will be accomplished. It is very 
desirable that anyone having high speed steel to grind should lay 
himself out to test the different grits and grades of wheels, 
and find out which is the most suitable one for their purpose, 

I, in a very varied English and American experience, have 
never had the slightest difficulty in grinding high-speed steel 
with abrasives other than gritstones, and in fact in the works 
with which I am connected—employing several hundred men- 
there is not a single gritstone in the whole establishment, proving 
conclusively that with suitable intelligence brought to bear in the 
selection of abrasives, it is possible to grind tool steels successfully, 
whether of high speed or carbon steel, without injury in the 
slightest degree to their cutting qualities or lasting powers. At 
the same time it must be remembered that whatever is used be it 
gritstone, emery wheel, corundum wheel, or any other material 
for removing metal, it must be used with some degree of 
intelligence and common sense, otherwise the results are problem- 
atical. 

Manchester, March 20th. ENGINEER. 


Sim,—I read the article on high-speed tool steels in the current 
issue of your weekly with great interest. ‘The writer of the article, 
however, appears to be unaware that a hardening furnace, for 
which, as he suggests, there would be a good opening, has been on 
the market for aconsiderable time. I refer to the twin-chambered 
hardening furnace made by Mr. 8S. N. Brayshaw, of Manchester, 
which formed one of the chief attractions at the Electrical Exhibi- 
tion recently held in that city.* This furnace, though originally 
designed for the hardening of high-speed milling cutters, is equally 
suitable for the various high-speed tools in present use. 

Derby, March 23rd. H. B. BUCKLE, 


SJOGREN SHOT GUNS. 


Sir,—Our attention having been repeatedly drawn to the many 
Press notices in connection with our name and in respect of the 
Sjogren automatic gun, we shall feel obliged by your allowing us 
space to correct certain inaccuracies which are likely to injure 
British manufacturers as a whole and ourselves in particular. 

The new patent, no doubt, quickened the pulse of the Swedish 
manufacturers—the owners of the patent—and decided them to 
place an order in this country for the manufacture of a certain 
number of guns, notwithstanding that an order of five times the 
size was already in course of construction on the Continent, the 
production of the weapon being placed under contract with us. 

In many of the Press notices it has been mentioned that the 
cost to the Swedish company of the English gun would be greater 
than that of the foreign-made weapon, leaving it to be inferred 
that the conditions and guns would be identical, whereas in 
neither case is this correct. 

As already mentioned, the sizes of the orders are comparatively 
as five to one; and, furthermore, we need hardly point out that 
the English market requires a thorough ‘‘sportsman’s weapon,” 
superior to that usually in vogue on the Continent. The new 
automatic, when made in this country, will not be an exception in 
this respect. 

The English-made gun will not be ready for some little time, but 
the continental pattern can be obtained from any of the wholesale 
agents. CoGSWELL AND HARRISON, LIMITED. 

London, March 24th. 





SUPERHEATING U. COMPOUNDING. 


Str,—If, as ‘* Argus” states (page 275), ‘‘the engineering world 
requires, not personal opinions, but new facts,” and if, as he 
asserts, the data at present published are unreliable, because 
exaggerated, then it is clear that any section of the profession can 
best test the matter for itself by giving superheating a careful 
trial. I have yet to learn, whenever this has been done with an 
efficient superheater, that the results have not been satisfactory. 
Again, since ‘‘ Argus ” disputes the accuracy of certain data, it is 
for him to produce evidence that those figures are wrong. It is 
quite possible that the percentage of economy will be less in some 
cases than in others, bit that is no argument against superheat- 
ing, nor is it, by contrast, a proof of exaggeration where higher 
figures have been recorded. 

There is no need to demonstrate the fact that superheated 
steam is more economical than saturated steam. 

As to pills, an excellent one, metaphorically speaking, is supplied 
by Dr. Wilhelm Schmidt’s communication, published simul- 
taneously with ‘‘ Argus’”’ letter (page 275), to which it acts as a 
wholesome antidote. 


London, 23rd March. F. W. BREWER. 








Tak AERONAUTICAL SocrETY OF GREAT Britarn.—The opening 
meeting of the forty-fourth session of the Aéronautical S sciety of 
Great Britain will be held at the Royal Society of Arts, John- 
street, Adelphi, this evening, at 8 p.m., when the following papers 
will be read :—‘‘Some Points in Aéronautical Engines,” by Mr. 
A. J. McKinney, and ‘‘ Low-power versus High-power Machines,” 
by Mr. José Weiss. 

THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS. SESSION 1908-1909.—The sixth general 
meeting of the session wiil be held on Tuesday, the 30th March, 
1909, in the Institute of Mining and Mechanical Engineers, Neville 
Hall, Neville-street, Newcastle-on-Tyne, at 8 p.m. A paper by 
Mr. H. W. Taylor, A.M. Inst. C.E., on ‘‘ Reinforced Concrete,” 
will be read and discussed, 

INSTITUTE OF MARINE ENGINEERS.—At the annual meeting of 
the Institute of Marine Engineers on Friday, March 19th, Mr. 
James Denny presiding, the following were elected office-bearers 
and Members of Council for session 1909-1910 :—President, Mr. 
James Dixon; Hon. Treasurer, Mr. A. H. Mather; Hon. Secre- 
tary, Mr. Jas. Adamson; Hon. Financial Secretary, Mr. E. W. 
Ross ; and Hon. Minute Secretary, Mr. J. G. Hawthorn. Mem- 
hers of Council: Messrs. Geo. Adams, K. C. Bales, D. Hulme, 
1. H, Silley, and W. 1. Taylor. The Members of Council who did 
not retire this session are Messrs. A. FE. Battle, P. T. Campbell, 
John Clark, J. E. Elmslie, J. Lang, R.N.R., J. McLaren, J. T. 
Milton, and J. F. Redman. 





* A description and illustr .tion wil be found in Tre ENGINEER, October 
16th, 1908. 
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EXPERIMENTS UPON THE FORCES ACTING 
ON TWIST DRILLS WHEN OPERATING ON 
CAST IRON AND STEEL.* 

By Mr. DEMPSTER SMITH, Associate Member, of the Municipal 

School of Technology, Manchester ; and 

Mr. R. POLIAKOFF, of the Imperial Technical Institute, Moscow. 
In the experiments made at the Manchester School of Tech- 

nology, which are now to be described, two forms of apparatus 
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provided in the stand. Suitable hardened steel brushes are used 


for the various sizes of drills, A small spindle or socket B receives | 


the tang end of the drill, and the thrust on the same is taken by 
the knife-edged lever C and a diaphragm dynamometer fitted to a 
cast iron block, which is bolted to the top slide rest. 

The arm D is clipped and cottered at one end to B, whilst the 


other extremity, resting on a scale pan, prevents the drill from | 
As the arm advances with the drill and the scale pan is | 


rotating. 
stationary, the former is fitted with a knife-edged roller to reduce 


ig. 1. he First Apparatus on which Experiments Figs. 3 and 4 were made 
‘ig he F 1p hich Experiments Figs. 3 and 4 i 
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were used. The first was of a comparatively simple character, 
suitable for use in an ordinary Jathe. The results obtained in this 
way formed the subject of a paper read by Dr. Nicolson before 
the Manchester Foremen’s Mutual Benefit Society on February 3rd, 
1906, but they are published here for the first time. The second 
apparatus was of a more elaborate kind, and certain defects whi-h | 
had shown themselves on the above-mentioned instrument were | 
remedied in this. 

In the former case the drill was at rest and the work rotated, in | 
the latter the work is fixed and the drill revolves. | 


Part I, 
Jirst apparatus.—The experiments had for 
a . | 


Experiments with the 
their object :— 

(a) To determine the twisting moment required for drilling with 
different diameters of twist drills at various speeds and feeds in 
cast iron and steel. 

(b) The feeding force required was also determined for the | 
various conditions mentioned in (a). | 

(c) To ascertain the twisting force required to enlarge a hole | 
—which had previously been opened with a drill of smaller dia- | 
meter—at different rates of feed on cast iron and steel. | 

(ad) The corresponding feeding force required under the cir- | 
cumstances instanced in (c). | 

Ordinary commercial A. W. high-speed steel twist drills of jin., 
lin., and 1}in. diameter were used throughout these trials. The | 
drills were ground on a twist drill grinding machine and the point | 
thinned to about half the thickness of the web. | 

The cast iron operated upon was of medium hardness and had | 
the skin removed. The steel was Whitworth’s—fluid-pressed—of 
medium hardness, having 0.29 per cent. carbon and 0.625 per cent. | 
manganese. 

Description of apparatus used in the Jirst series of ¢ cperiments.— | 
The first series of experiments were made on an 18in. centre screw- | 
cutting lathe by Sir W. G. Armstrong, Whitworth and Company, 

° Manchester, where the work was held in the chuck and rotated 
with it. The arrangement is show in Fig. 1. 

The lathe was driven by a 120 horse-power direct-current shunt- 
wound motor. A large air cooled rheostat connected to the main 
circuit between the line and brushes allowed of the speed being 
varied from 100 to 300 revolutions per minute. The motor drove 
on to a countersh-ft whereon was mounted a three-step cone 
similar to that on the lathe spindle. A further reduction of speed 
could be obtained through the double and treble gears in the 
machine, the ratio of which was 14.9 and 42.5 to 1 respectively. 
The combined arrangement thus permitted of the speed being 
varied from 1.5 to 450 revolutions per minute. A counter fixed to 
the tail of the spindle indicated the revolutions made by the 
work. 

The stand A, bolted to the bed of the lathe, supports the drill 
close to the work. The drill is quite free to slide in the bearing 








* The Institution of Mechanical Engineers. Abstract. 












side twist on the drill due to friction. 
pan when multiplied by the length of the arm gives the twisting 
moment on the drill. 


feed mechanism a definite advance is given to the saddle and drill 
per revolution of the work. 
‘similar to that shown in section in Fig. 2 and described in the 
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The force exerted on the 


On the engagement of the screw-cutting 


—————————— 
second apparatus. The speed in the ordinary force trials was kg 
constant at 10 revolutions per minute for each diameter of drilke 

| The revolutions were observed on the counter at the end of th, 

| lathe spindle and a tachometer on the motor, . 

| Power observations were made at the commencement of thes 
trials, but as the work done in performing the cut was so smal] ia 
comparison with that required to overcome friction, the aneurney 
of the results could not be relied on, and the readings were con. 

| sequently discontinued. 

No perceptible difference was observed in the twisting moment 
and end pressure with the variation of speed ; that is, the cuttip 
horse-power for a given diameter of drill and feed was direct}y 
proportional to the speed. ’ 

As some of these experiments have been repeated in the second 
set of trials, the values have not been tabulated, but are given jp 
diagrammatic form with different forms of spots for each set op 
on Figs. 3 and 4. 

Results of experiments with first apparatus.—The results obtained 
in these experiments—some of which were carried out by Mr, A. F 
Spalding, then a special student in the school—may be indicated 
as follows :— 

The twisting moments in foot-pounds for trials («) have been 
plotted as ordinates ona base of feed in inches per revolution of 
the work in Fig. 3. 

The diameter of the drill and material operated upon are dis. 
tinctly marked on the diagram and a full line drawn through the 
mean of the spots. 

The twisting moments for the opening out experiments (-) have 
‘so been plotted as ordinates on Fig. 3, and are distinguished by 
open spots enclosed by a circle and a dot and dash line drawn 
through the mean of them. 

These experiments appear to indicate that the twisting moment 
with feed follows a linear law which can be expressed by the 

| following equations :— 

Trials (2) on medium cast iron— 


T = 1220¢ + 2.5 for fin. drill. . = i} 
T = 1802+ 75 ,, He. ;, : = 
T = 3640¢ + 22.5 ,, ldin. ,, 3) 


The values are represented by strong full lines in Fig. ¥. 
An equation embracing the whole— 
T = 12 (d2 — 0.385 + (500 + 13502) ¢ (4) 
Taking a more approximate but much more simple expression for 
formula (4) 
T = (1800¢ 4 . (4a) 


For the opening out trials (c) on cast iron the twisting moment is 
| given by the formula :— 
T = 2812¢ + 17.5 opening jin. hole to 1}in. diameter (5) 
which is represented on Fig. 3 by a full line. 


9). 





The twisting moment in trials (a) on steel follow a similar law 
to the cast iron. An expression for each size of drill is given 
below : 
T = 1530 ¢ + 15 for fin. drill (6) 
ie ES ae | rn | 2 
T= foot +45 ,, 1, >» (8) 


These equations are represented by the full line drawn on 
Fig. 2. 
| An approximate expression for the above which is near enough 
| for all practical purposes is : 





T = (3200¢ + 20) d? ‘ (9) 
For the opening-out trials (¢) on steel (not plotted) : - 
T = 1500¢+ 6 opening fin. to lin. (10) 
T = 3325 ¢ + 29 ” lin. to l}in. (11) 
T = 5025¢ + 31 #in. to lin. 12) 
where T = torque in pounds-feet :— 


d = diameter of the drill in inches. 
/ = feed in inches per revolution of the drill. 
P = end thrust in pounds. 

‘These symbols have the same meaning in that which follows:— 
That the torque should be proportional to the square of the drill 
diameter sail approximately proportional to the feed is what one 
would expect, since it was shown by Dr. J. T. Nicolson, in his 
‘* Experiments with a Lathe-tool Dynamometer,” * that the cutting 
force was directly proportionate to the depth of cut and almost 
proportionate to the feed for any given cutting angle of tool ; and 
further, that for any given traverse the cutting pressure should be 
proportional to the angle. 

Now, in twist drills the cutting angle varies right across the 
= from about 65 deg. at the outside to about 90 deg. at the 
web, 

On examination it was found that the value of the average angle 

| relative to the diameter of the drill was practically the same for 
all drills used. 

Neglecting the chisel point the average cutting angle may be 
assumed to be in the middle of the lip, ‘.¢., at _ from the centre 
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Fig. 2. The Second Apparatus on which Experiments were made. 
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The diaphragm dynamometer is 
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of the drill. 
area of cut—that is, the difference due to the traverse has been 


Taking the cutting pressure (/) proportional to the 





* “ Proceedings,” 1904, Part 3, page 885. 
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lected —then the area of cut on each lip = a and since there 


neg 
are two lips in the drills under consideration — 
, (rt)r ftir 
pastor. 
4 22 7 is 
> d2 
but a 4’ 
T= Sta 
ato 


The opening-out trials (v) might be treated in the same way, 
but it is evident from the above that as the ratio of the holes vary, 
<q will the cutting angles, and consequently the cutting pressure. 
This then would necessitate an equation involving the cutting 


angle. 4 
np his is discussed more fully, however, in the second set of 


experiments, 


Fio. 3 —Results with First Apparatus 
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Fig 6. Results with Second Apparatus 


TWIST DRILL EXPERIMENTS (Ordinary). 
Variation of thrust with feed when operating on 
Soft Cast-iron. 
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The end thrust (P) on the drills for trials (/) has been plotted as 
an ordinate on a base of feed (¢) in inches per revolution of the 
work in Fig. 4. 

For medium cast iron the laws are approxitnately— 


P= 95,600 ¢ — 250 for fin. drill . . ' (13) 

P= 98,400¢+ 180 ,, Tim 5, +» » « « (14) 
; P = 154,000 ¢ — 600 ,, lin. ,, — (15) 
lhe equations are represented by the full lines in Fig. 3— 

P = 115,000 ¢ — 200 for all diameters . . (16) 
In the opening-out trials (/) in cast iron— 

P= 11,380 ¢ + 160 opening out fin. hole to 14in. dia. (17) 
Jn the medium steel experiments for trials (b)— 

P= 26,500¢ + 1040 for om drill » (18a) 

P= 90,000¢+ 800,, lin. ,, soe « (188) 


P = 155,000 ¢ + 1300 ,, Idin. ,, ies ie ol cae, aeRO 
These values are shown by full lines on Fig. 4, or generally— 
P = 160,000 (d — 0.5) ¢ + 1000 for all drills. . . . (18) 








For the opening-out trials in medium steel— 
P 


15,200 ¢ — 60 opening fin. hole to lin. diameter (19) 
P = 25,500 ¢ + » din 4, 5 Iti, (196) | 
P = 30,000¢ + 200 ,, iis sy xy, Ba oa (19) | 


In no case did the end force P reach a maximum and then | 
diminish when the drill was fully entered, as observed by Professor | 
Breckenridge, and it can only be concluded that he was operating 
on cast iron having a very hard skin or that the drill had a smaller | 
pitch than those now in common use, ¢.c, a keener angle. The | 
opening-out experiments show the fallacy of a common notion that | 
but for the chisel point t»e drill would run into the work and | 
break. This idea appears to have originated in the experiments | 
referred to above, where it was found that, whilst an end force of | 
1809 lb. was necessary at the beginning of the cut to keep the drill | 
to its work, only 10001b. was required when drilling at the full | 
diameter. The cutting lips, therefore, were supposed to produce | 
a pulling-in force of 8001b. 

At the time Dr. Nicolson expressed his dissatisfaction with the 


Fic. 4.—Results with First Apparatus (sce Fig. 1, Plate 1). 
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Fic. 7.—Results with Second Apparatus (see Plates 2 and 3). 
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|_| TWIST DRILL EXPERIMENTS (Ordinary). 
Variation of torque with diameter when Operating on 
Soft Cast-iron 
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experiments on the larger drills and heavy feeds, 


| opinion that they could not be getting their full feed. On exami- 


nation it was found that there was a considerable spring in the | 


| lever C, and also a slight movement in the swivel slide of the 


lathe, when operating with the larger drills and feeds. 


have been overcome by fitting dowel pins in the slides. 
together with a few minor objections, and 


impossible to get a feed below ;},in. led to the abandonment of 


this arrangement in favour of that subsequently described. The | 
experience gained: with this apparatus, however, simplified matters | 


| 


for that which was to follow. 
Part II. 
Experiments with the second appavatus.—The second set of experi- 


| No lubricant used. 


The | 
| former would, after a time, assume a constant state, yet it would | point angle w a 

tend to cross-wind the drill in the holeand stay. The latter could | Termed point angle trials. 
These, | 
the fact that it was | 
| point angle trials. 





torque and end thrust on twist drills of varying diameter when 


| operating on soft cast iron with different rates of feed. No lubri- 
| cant used. Termed ordinary trials. 


(f) A set of experiments similar to the above when operating 
on Whitworth’s medium hard (fiuid-pressed) steel. No lubricant ° 
used, Termed ordinary trials. 

(g) A set of trials on soft cast iron to determine the variation of 
torque and thrust with different cutting speeds. No lubricant 
used. Termed speed trials. 

(k) Trials to determine the variation of thrust and torque on 
soft cast iron and medium hard steel with different diameters of 
drills and rates of feeds. An initial hole equal to the width of the 
chisel point was drilled in the specimen operated upon. No lubri- 
cant used. ‘T'ermed minus chisel-point trials. 

(i) A set of experiments to determine the variation of thrust 
and torque when operating on soft, medium, and hard cast iron. 
Termed hardness trials. 

(j) Asimilar set of experiments to the above when operating 


Fic.5,—Results with Second Apparatus 
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TWIST DRILL EXPERIMENTS (Ordinary). | 


Variation of torque with feed when operating on 
Soft Cast-iron. 
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Fie.8. -Results with Second Apparatus (see Plates 2 end 3). 
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and was of the | on Whitworth soft, medium, and hard (fluid-pressed) steel. No 


lubricant used. Termed hardness trials. 

(k) A set of trials similar to (j), but with a lubricant of oil and 
water. Termed lubricated trials. 

(/) A set of trials to find the effect produced by varying the 
hen operating on soft cast iron. No lubricant used. 


when operating on soft (fluid-pressed) 


(m) A set similar to (/) 
Termed 


steel, and lubricated with a mixture of water and oil. 


Description of second apparatus.—The experiments (¢) to (m) were 
carried out on an old horizontal milling machine which had been 
reconstructed and modified at the School of Technology to allow 
of these several observations being made. The arrangement is 
shown in detail in Fig. 2, and by the photograph—kindly made by 
Mr. Gamble, of the above Institation, for this paper—on page 326 


ments was really a continuation of the programme made out for | The power was obtained from the motor already referred to in 


the first, and may be briefly stated as follows :— 


| connection with Part I., which drove a countershaft whereon was 


(e) A series of experiments to determine the twisting moment or | mounted a three-stepped cone similar to that on the machine. Tw 
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pairs of wheels were introduced between the cone and the driving 
spindle, but ene pair could be suppressed to allow of an increased 
speed to the spindle. The arrangement thus permits of a total 
speed variation t» the drill of from 5 to 150 revolutions per minute. 
A counter fixed to the front of the machine and actuated from the 
spindle indicates the revolutions. The drill is held in the rotating 
spindle A, and can be advanced at varying rates. from ,j,in. to 
gin. per revolution of the same, by suitable change wheels driven 
from the spindle sleeve and a square threaded cylinder on the end 
of the spindle. The work is supported on an angle plate which is 
bolted to the face-plate on the spindle in the second headstock. 
This latter spindle being free to slide transmits the thrust on the 
drill to the diaphragm dynamometer fixed to the tail of the head- 
stock. The twisting force is taken by an arm bolted to the face- 
plate and having a knife edge on its further extremity which rests 
on a scale pan. 

The driving wheel B is keyed to the cast iron sleeve C which 
rotates w.thin the bearings of the front headstock D. A long key 
fitted at the end of the sleeve C nearest to the work drives the 
spindle A, whilst permitting it to slide longitudinally. The em- 
ployment of a sleeve as a driver in this manner reduces the twist 
that would otherwise come on the spindle if it were driven from 
the wheel B direct. It also divides the wear due to rotation and 
sliding. As the wear due to the former is greatest, adjustment 
for the same is provided. It is clear that if the spindle is allowed 
any freedom it will wobble, thereby enlarging the hole ard in all 
likelihood breaking the drill. The feed to the drill is secured 
through the pinion E, mounted freely on the sleeve C, which en- 
gages the train of gear on the quadrant, bolted to the bed and the 
wheel F keyed to the screwed cylinder G. The wheel F is held in 
the tail cheek H by an annular plate, whilst immediately ahead of 
it is a nut K which embraces the screw G and is held to the cheek 
by pins through the hand wheel L. The cylinder G rotates inde- 
pendently of the spindle, and is prevented from moving longitudi- 











nally thereon by a shoulder at one end and lock nuts at the other 
Friction washers are introduced between these members to take 
the wear. Thus on the engagement of the clutch M—which is 
keyed to C—with the pinion E a definite horizontal movement is 
given to the spindle per revolution of the same. The hand wheel 
L is keyed to K, and furnishes a quick withdrawing motion to the 
drill on the locking pins being withdrawn. 

The torque on the drill is obtained by multiplying the load on 
the scale pan—after the initial load due to the weight of the arm 
and unbalanced weight on the faceplate have been subtracted—by 
the length of the arm measured from the centre of the hole to the 
knife edge. 

Balls have been fitted in pockets of the cast iron sleeve Q to 
allow the spindle R to slide longitudinally with the minimum of 
frictional resistance. The hydraulic support to take the end-thrust 
of the drill consists of a phosphor bronze casing S, fitted with a 
filling plug T and a standard pressure gauge U. The diaphragm V 
is of cold-drawn brass ,},in. thick. It is held to the casing by 
bolts and a steel ring W. The thrust pad X is provided witha 
cup-shaped recess to receive the spherical end of the spindle R. 
The pad is made fast to V by the nut Y within the casing. The 
end-thrust on the drill deflects the diaphragm at that part which 
is free—about Lin. —between S and X, thereby producing a pressure 
in the fluid which is shown on the gauge. The fluid in this case is 
water which has been distilled by boiling after the casing has been 
filled. A small filling plug is fitted in the end of the gauge tube 
to allow any air to escape in order that the diaphragm deflection 
may be as small as possible. When the fluid is air-free the dia- 
phragm will only yield by the amount necessary to supply the 
increased volume of the gange tube due to the added pressure. 
The spring of the tube is sufficient to bring the diaphragm back to 
its original position when the load is removed. This diaphragm 
dynamometer is identical with that used by Dr. Nicolson in his 
investigation on the cutting with a lathe tool, and described by 
bim in ‘‘ Experiments with a Lathe-Tool Dynamometer.’’* 

The diaphragm and gauge wero calibrated separately and 
together in their places so that whatever frictional resistance to 
sliding was offered was taken into account. The gauge dial was 
10in. in diameter and graduated in half-pounds. If the gauge 
were only observed to within one-quarter pound this would mean 
10 lb. on the drill, or a 3 per cent. error in the smallest drill and 
feed used, and 0.1 per cent. in the largest. 

Towards the end of the trials the balls or races appear to have 
flattened or worn a little ; as the difference between the readings 
obtained on the scale by pressing the arm hard on the pan and 
laying it gently down was about half-pound. This would have 
affected the Zin. drill torque fully 10 per cent. for the finest feed 
and proportionately less for heavier feeds and larger drills. 
Fortunately, the smaller drill trials were made first when this 
sticking, although looked for, was not apparent. The mean of 
these zero readings was taken at each trial and the vibration of 
the machine would overcome such sluggishness to a very great 
extent, so that this error in any case would be inappreciable. A 
greater irregularity is prcduced by drills of different degrees of 
sharpness. The procedure adopted throughout these trials was to 
use a newly ground drill with the ;}, feed and to follow with each 
larger feed in order, namely, 345, +45, #5, &c-, without regrinding 
the drill. One or two sets were made with freshly ground drills 
for each experiment, These are slightly below the first men- 
ticned, and show the allowance to be made on this account. The 
drills were never at any time blunt, as the duratiun of each trial 
was about ten minutes after the drill had fully entered, and the 
speed maintained at ten revolutions per minute for all sizes of 
drills. Fig. 9 shows the 3in. drill used in the second apparatus. 

Soft cast iion trials,—The torque and thrust for trials () on soft 
cast iron hate been plotted as ordinates on a base of feed in 
inches per revolution of the drill in Figs.5 and6. These have 
also been plotted on a base of diameter of drill in inches in Figs. 7 
and 8. It will be observed that, within the range of feeds 
employed in practice, these values follow approximately a linear 
law. The torque, however, does not increase as fast as the feed 
for any given diameter of drill. On plotting the log of this 
quantity on a base of log of feed, the values foreach drill lie on a 
straight line. The equations to these are given in a table (not 
reproduced), and are represented by the strong full lines on Fig. 5. 
By combining these equations, a general law in close agreement 
with all the results is obtained for all sizes of drills and feeds. 
Thus, for the torque, it is found that— 

T 785 (Ql-82 7 0-72-0-0065d (20) 

As the index of / is almost constant, it will be near enough for 
all practical purposes to take it at 0.7. The index of / may be 
taken at 1.8, and the coefficient modified to suit. The error in 
this simplified formula — 
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** Proceedings,” 19.4, Part 3, page 883. 





is inappreciable, It is shown by the dotted lines on Figs. 5 
aud 7. 

The character of the twisting moment shown on Fig. 5 is 
similar to that given by Messrs. Bird and Fairfield. 


ConcLusions: Part I, 

(«) The horse-power for a given diameter of drill and feed is 
proportional to the “err or the cutting speed. 
2eNT 
33,000 
and for a given drill and speed does not increase as fast as the 
feed [see equations (4) and (9)]. 

(c) Since the torque is practically proportional to the diameter 
of the drill squared, the horse-power, for a given feed and cutting 
speed, is directly eaperv ann to the diameter of the drill [see 
equations (4) and (9)}. 

(¢) The horse-powsr per cubic inch of metal removed is inversely 
proportional to the feed, and independent of the drill and cutting 
speed [see equations (4) and (9) |. 

(e) The work required to drill a given hole when one drill only 
is used is greater than that required to drill the same hole in two 
operations with drills of different diameters. The greater the 
difference in the drill diameters the greater the saving in work, 
speed and feed remaining the same throughout. This is due to 
the fact that the mean cutting angle of the single drill is greater 
than the average angle in use for the two drills, and that the 
stress is proportional to the angle |see equations (10), (11), and 

12)}. 

; oS With twist drills having the usual proportions, similar to 
those given in Table I., the cutting angle is not sufficiently keen 
to drag the drill into the work when enlarging a bole in cast iron 
or steel [see equations (13) to (15) and (18) to (18+)]. 


(4) The horse-power is proportional to the torque, 


ConcLusions: Part II. 

(v7) Conclusion (/) confirmed. The horse-power when operating 
on soft cast iron or medium steel varies as /”*? for a given drill and 
speed [see equation (21)}. 

(4) ‘Che horse-power for a given feed and speed does not increase 
as fast as the diameter, but varies as ¢/” * [see equation (21)]. 

(¢) The torque and horse-power when drilling medium steel is 
about 2.1 times that required to drill soft cast iron with the same 
drill speed and feed. 

(/) The horse-power per cubic inch of metal removed is inversely 
proportional to (/°-? ¢°-3, and independent of the revolutions. 
4x 2eNe 18707 


Thus the horse-power per cubic inch of metal = 33,0008 d2 7 N 


= 5 776 3 Where « and / are constants. 

If / remains constant, and feeds of ;},in., ,\;in., and ,';in. be 
taken, the corresponding horse-powers will be in the order of 1, 
0.66, and 0.435. If ¢ remains constant, and values of / = }in., 
2io., and 4in. be taken, then the horse-power for each successive 
dri | will be in the order of 1, 0.76, and 0.66. 

(4) The power required to enlarge a hole may be estimated from 


the pressures given by equation f = : < cutting angle for cast 
iron and 2,1 times that value for medium steel. 

(/) In a two-lipped drill the actual depth of cut taken by each 

7 aie 
lip is 3 

If the number of lips is increased, and ¢ kept the same, the 
pressure produced is equivalent to that for a proportionately 
decreased feed. 

If the lips are unequal!y ground, so that the one lip does all the 
work, the cutting pressure is the same as that obtained by doubling 
the feed. 

By gashing the lips of the drill in such a manner that the cut 
taken by one lip is the metal left by the other, the pressure is the 
same as that given for twice the feed. 

It is shown that the finer the feed the greater the cutting 
pressure, and, consequently, the horse-power, per cubic inch of 
metal removed. 

(mw) The end thrust, when operating on cast iron or steel, does 
not increase in proportion to the feed fora given diameter of drill 
or in proportion to the diameter for a given feed. 

(x) Whilst the chisel point scarcely affects the torque, it is 
accountable for about 20 per cent of the end thrust. 

(0) The lubricated trials on steel when compared with the dry 
tests show a diminution in the torque and horse-power, varying 
from 28 percent. with the ,}, feed to 8 per cent. with the .\. feed. 
This may be due to the luoricant washing away the small metal 
chips which tend to jam between the walls of the hole and the 
drill, and to the preserved cutting edge. The diminished frictional 
resistance of the shaving across the lip, together with above, 
reduces the end-thrust by about 25 per cent. for all feeds. 

(p) The drill most commonly adopted in practice has an included 
angle at the point of 120deg. If this angle is increased, the torque 
diminishes, but the end thrust increases, whilst if this angle is 
decreased, the reverse is the result. So far as economy in power is 
concerned, the torque is the factor to consider, as the feeding horse- 
power is only about 1 per cent. of the whole in small drills and very 
much less for the larger sizes. From this point of view, the drill 
with the larger point angle is to be preferred. The accompanying 
increased end thrust, howerer, strains the machine parts in pro- 
portion. When the point of the drill breaks through the metal at 
the bottom of the hole, a considerable portion of the end load is 
removed. The strain due to that load is released, thereby causing 
the drill to advance more than its rated feed and possibly break 
the drill. The drill with the greater included angle will be most 
likely to give trouble in this direction, both on account of the 
increased strain and torque and conversely. 

(y) By decreasing the spiral of the drill, a keener cutting angle 
with a decreased end thrust and torque can be obtained without 
altering the point angle above the accepted standard—120 deg. 
This, however, would in turn affect the durability of the drill. 
(See ‘‘ Experiments with a Lathe-tool Dynamometer,” ‘‘ Proceed- 
ings,” 1904, Part III., page 883 ) 

(ry) With a small included pvint angle there is little metal to 
support the cutting edge at the chisel point, and trouble due to 
blunting of this part is to be expected. 

(s) In estimating the time required to drill a hole of given depth, 
the length of the driil point must be taken into account, The 
length of the point for different included point angles is :— 

, = Obed. 
a 0.29, 
150 deg. = 0.134/. 

The paper is illustrated by three plates and nineteen figures in 

the letterpress. 


; in a three-lipped drill, ; ; and so on. 








CATALOGUES. 


WELLMAN-SEAVER AND HEAD, Limited, 47, Victoria-street, 
London, 8.W.—In this catalogue eleven different and distinct 
types of open-hearth charging machines are dealt with. Each 
type of machine is illustrated, and each illustration is accom- 
panied by a brief description. 

THE LAHMEYER ELectTrICAL Company, Limited, 109-111, New 
Oxford-street, London, W.C.—This is a useful catalogue giving 
prices and particulars of electric railway and tramway bonds, 
both solid and flexible, and with bonds to meet practically all 
requirements. Illustrations of the various types of bonds are 
included, and dimensions and prices are given in tabular form. 

THE Lonpon EtLectric Firm, George-street, Croydon.—A 
leaflet to hand from this firm has reference to a self-sustaining 
winch which works without ratchets, pawls, worm or gear 





— 


wheels. The winch is suitable for raising or lowering are 
lamps, or for similar purposes. Prices and dimensions aro 
given. The leaflet also deals with pulleys for use with these 
winches, 

VosPER AND Co., Limited, Broad-street, Portsmouth. Catalogue 
No. 70 has been sent to us by this firm. It illustrates and gives 
particulars of single-cylinder, compound and _triple-expansion 
engines of the marine type for launches, ge and tugs. ater. 
tube boilers of the Yarrow pattern and the Dolphin donkey pump 
are also dealt with. Prices, code words, dimensions and other 
particulars of interest to buyers are included, 

THe Brush ELkcTRICAL ENGINEERING CoMPANY, Lough. 
borough.—The Brush Budget for the month of February has 
reached us. It contains illustrations of turbiues, electric raj}. 
way cars, electric tramway cars, reciprocating engines coupled 
to direct-current dynamos, a two-phase squirrel cage induction 
motor, a continuous-current tramway motor, and various other 
continuous-current motors in industrial service. The articles 
which it contains are also well up to the usual standard. 

C, AKRILL AND Co., Limited, Gold’s Green Foundry, West 
Bromwich, Staffordshire. _-This is an interesting pamphlet hay. 
ing reference to rolls and mills. It gives the history of the 
Gold's Green Foundry, views of the interior of the foundry, 
views of the furnaces and charging crane, and of the interior 
of one of the roll shops. Other illustrations show the gas 
engines and electric generating plant at these works, a large 
cogging mill, roll lathes, chilled steel rolls, sevtion rolls, 
chequered plate rolls, &c. 

E. M. BowpDEn’s Patents SYNDICATE, Limitedg Gray’s-inn-road, 
Holborn, E.C.—A new illust:ated catalogue has been issied by 
this syndicate which deals with Bowden patented wire mechanism 
and with the levers and fittings used in its application. Among 
the new things dealt with in the catalogue attention may be called 
to two new horizontal wheel controls, One of these has been 
designed for use with a hollow steering pillar, while the other is 
intended for cars having a solid steering pillar. Prices and other 
—— of interest to buyers are given throughout. The cata 

ogue contains nearly 70 pages, and it is one which particularly 
appeals to motorists. 

THE GRONDAL KJELLIN Company, Limited, 20, Abchurch-lane, 
London, E.C.—This is a very interesting little publication, entitled 
‘* Electric Furnaces,” It briefly describes the most recent deve 
lopments in electric steel furnaces, and contains some excellent 
illustrations. Among other things the pamphlet illustrates an 
8-ton single-phase combination furnace; a 60-kilowatt simple 
induction furnace for steel, brass, bronze, or alloys ; an electrivally- 
tilted simple induction furnace, and a 1-ton three-phase combina 
tion furnace. Sections are also given of a single-phase com- 
bination furnace, and various other interesting illustrations are 
included. 








NAVAL ENGINEER APPOINTMENTS. 

THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Rear-Admiral.—C. J. North has been placed on the 
retired list. 

Engineer-Captains..-J. S. Sanders has been promoted to the 
rank of Engineer-Rear-Admiral, with seniority ; G. W. Barry has 
been placed on the retired list at own request; J. R. J. Pedrick, 
to the Dreadnought, additional, for service on staff of Com 
mander-in-Chief, Home Fleet; E. Cornish to the Shannon, 
additional, for service on staff of Rear-Admiral Commanding 
Cruiser Squadron. 

Engineer-Commanders,—H. 8, Rashbrook has been promoted to 
the rank of Engineer-Captain, with seniority ; A. W. Turner, to 
the King Edward VII. on recommissioning ; P. Bingham to the 
Victory, additional, for the Prince George, on paying off; W. JJ. 
Kent and F. W. Marshall, to the Vernon and Excellent, addi 
tional, for T. and H. courses ; E. Gaudin, to the Dreadnought, on 
recommissioning ; P. D, Maltby, to the President, additional, for 
service as engineer overseer at the works of Messrs, Whitehead 
and Co., Weymouth. 

Engineer-Lieutenants.—R. C. Hugill, to be acting interpreter 
in French ; H. Goold, to the Surprise, on recommissioning ; A. (). 
Wood and T. R. Cave-Browne-Cave, to the King Edward VII., on 
recommissioning ; W. J. Michell, to the Proserpine; J. F. 
Bushby, to the Vivid, additional, for the olus, on paying off : 
E. P. Soper, to the Haleyon; C, E. J. Hammond, to the Jason, 
on recommissioning; H. V. Whyham, to the Research, on 
recommissioning ; H. L. Hammond, to the Dido, on completing ; 
C, W. Keats, to the Essex; T. E. Aitkenhead, to the Isis, on 
completing ; H. S. Brockman, to the Excellent, additional for the 
Grafton; W. S. Torrance, J. R. Hoddinott, F. L. Mogg, and 
J. H.C. Hearn, to be lent to the Vernon and Excellent, tor T. 
and H. courses; H.S. Garwood, to the Surprise, on recommis 
sioning; C. F. L. Donkin, to the Eclipse; F, KE. Lamb, to the 
Vernon, additional, for the Niger; F. A. Butler, to the Hecla, 
additional, for the Star; H. G. Moon, to the Kent; G. W. 
Bodell, G. H. Turral!, and S. W. Cooke, to the Dreadnought, on 
recommissioning. 

Engineer-Sub-Lieutenant.—G. C. F. 
Edward VII., on recommissioning. 





Turner, to the King 








THE ELECTRICAL STANDARDISING, TESTING, AND TRAINING 
INSTITUTION.—We are asked to state that an examination for « 
‘* Faraday ” Entrance Scholarship, value 150 guineas, tenable for 
three years, will be held on Monday, April 5th, from 10 a.m. to 
5 p.m.; Tuesday, April 6th, from 10 a.m. to5 p.m.; Wednesday , 
April 7th, from 10 a.m. to 4 p.m. 

THe Concrete INstTITUTE.—The fourth general meeting of the 
Concrete Institute was held in the Royal United Service Institu- 
tion, Whitehall, on Thursday evening, 18th inst., when Mr. A. 
Ross, M. Inst. C.E., chief engineer of the Great Northern Railway, 
presided, A paper was read by Mr. E. P. Wells, J.P., on ‘* Con 
crete in Arched Bridge Construction,” illustrated by lantern 
slides. The discussion on the paper was opened by Professor 
Henry Adams, M. Inst. C.E. It was announced that the next 
general meeting would take place on May 27th. 

PuysicaL Society or Lonpon.—A meetinz of the Society will 
be held at 5 p.m this evening at the Imperial College of Science, 
Imperial Institute-road, South Kensington. Agenda :—(1) Pro- 
fe-sor J. A. Fleming, D.Sc., F.R.S., and G. B. Dyke, B.Sc., 
‘* Note on the Productioa of Steady Electric Oscillations in Closed 
Circuits and a Method of Testing Radiotelegraphic Receivers.” 
(2) Professor J. A. Fleming and H. W. Richardson, B.Sc., ‘The 
Effect of an Air Blast upon the Spark Discharge of a Condenser 
Charged by an Induction Coil or Transformer.” (3) 5. W. |. 
Smith, M.A., D.Sc , ‘On the Action between Metals and Aci is 
and the Conditions under which Mercury Causes Evolution of 
Hydrogen.” Council meeting at 4.15 p.m. 

THE INSTITUTION OF CIVIL ENGINEERS.—STUDENTS’ MEETINGS. 
At the meeting held at the Institution on Friday, the 19th March, 
at 8 p.m., Mr. R. E. Commans, M. Inst. C.E., in the chair, Mr. “. 
J. Guttmann, B.Sc., Stud. Inst. C.E., read a paper entitled ‘‘Some 
Aspects of Chemical Engineering.” The paper demonstrated 
clearly the varied experience necessary for those engaged in 
designing and laying down plant for the explosives, mining, suga’, 
and chemical industries. The paper was illustrated by a numbe: 
of lantern sides and several diagrams, and the author also exhibite'! 
some models and specimens of ferro-silicon and fused silica ware. 
A good discussion followed the reading of the paper, in which 
Messrs, C, Chubb, G, Ingram, B, Gaudin and D. G. French took 


part, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 


Sharp Advance in Iron Warrants. 

THE sharp advance in Cleveland iron warrants this week 
of fully 6d. per ton, accompanied by a strong market for copper, 
had a good effect upon the Birmingham iron market to-day 
(Thursday). The result was not graphic, or anything of that kind, 
but there was a tendency by sellers to make the most of the situa- 
tion, and there was an undercurrent of rather more cheerfulness. 
It can scarcely be said that business was really better, but there 
was a rather firmer feeling. Pig iron prices to-day were 
firm, smelters a that with raw materials at their present 
values they are unable to make any concessions. When miners’ 
wages are reduced, as they will be under Lord James’s award, coal 
prices may ease a little, but just now they are steady. There has 
teen a fair tonnage of pig iron bought, but consumers are not 
willing to take delivery, and producers are to this extent handi- 
capped, Staffordshire forge iron is quoted 46s.; part-mine iron, 
{Xs. to 493.; best Staffordshire all-mine, 80s, to 81s.; and cold 
blast, 110s. per ton. Northampton forge iron is at 45s, 6d_ mini- 
mum to 46s. 6d. or 47s, maximum ; and Derbyshire forge iron is 
iss, 6d. to 49s. 6d. per ton. 


Finished Iron. 

Makers of best bar iron are stated to have received a 
welcome addition of orders, and they can now see their way well 
into next quarter, uotations are firm at £8, witb 12s. 6d. extra 
for Lord Dudley’s brand. Merchant and common bar makers are 
not able to report any improvement. Buying is carried on on very 
narrow lines, and the works are poorly off for orders. Kor mer- 
chant bars the general quotation is £5 17s. tid. to £6, but common 
bars can still be freely got at £5 15s, to £) 16s. 3d. per ton. Hoops 
continue at £6 17s, 6d.; and sheets, £7 5s., easy for doubles, and 
£7 17s. 6d, to £8 for trebies. 


Advance in Copper. 

Engineers are again watching the copper market care- 
jully. The slight rally in American quotations at the close of last 
week has accelerated covering operations in the copper market 
this week, and there bas been a substantial improvement in prices, 
although prominent dealers have met the quickened demand 
freely. American teade advices are strong, and there is a firmer 
tendency alike for cash and three months’ business. At date of 
writing prices on the London market have advanced to £56 to 
£56 5s. for standard cash and £56 17s. 6d. to £57 2s. 6d. three 
months. Tough cake and best selected have strengthened to 
£59 10s. to £60, and strong sheets to £70 per ton. 


Electrical Rolling Mills, 

The new system of driving steel rolling mills by electricity, 
recently adopted at the works of Sir Alfred Hickman, Limited, 
Wolverhampton, has proved a complete success. In this plant 
there are a 36in. cogging mill and a 24in. finishing mill The 
originating power is supplied by engines driven by blast furnace 
gas driving a dynamo, which in turn drives on to a motor ona 
shaft having two cast steel fly-wheels, each weighing 32 tons, and 
running at a speed of 300 revolutions per minute. Upon this 
shaft there are also two generators, one of which actuates a 
motor which drives the cogging mill, and the other a motor 
driving the finishing mill. The originating power is only about 
1000-horse, but the reserve stored up in the fly-whoels is sufficient 
momentarily to develop 12,000 horse-power when required. 
The action of the mi'l is reversed simply by moving a lever, 
wheu the machinery, running at 120 revolutions per minute, is 
reversed in about six seconds from fall speed in one direction 
to full speed in the reverse direction. The whole of the plant 
and machinery have been made in this country. 


Wages in the Engineering Trades. 

The dispute in the Birmingham engineering trades, con- 
sequent on the propos: d reduction of wages, has reached a critical 
stage, and unless a settlement can be effected as the result of con- 
ferences to be held this week a strike would seem to be inevitable. 
The Executive Board of the Employers’ Federation and the central 
authority of the trade utions affected having failed last week to 
come to a decision on the matter, the settlement of the dispute 
has now again become a subject for local negotiation. The 
Birmingham and District Engineering Trades Employers’ Fede- 
ration propose it will a reduction of 1s, a week, the 
effect of this being to take cff the shilling advance con- 
ceded after an application by the men two years ago 
It is pointed out on behalf of the employers that with the excep- 
tion of Manchester, Sheffield, and London there is no place in the 
country where the minimum rates of wages in the engineering 
trades exceed those of Birmingham. In this district the rates are 
at present from 37s. to 39s, per week, but it is urged that the 
minimum rates are exceeded by the amounts the men actually 
receive. The working week in Birmingham district is fifty-three 
hours, but in Huddersfield for a fifty-four hours’ week the wages 


of fitters and turners are 32s. The rate in Keighley is 
from 30s. to 35s,, and at Leeds, where the hours are 
fifty-three per week, the standard is 34s, At Otley and 


Haifax, where reductions have taken place, the rates prior 
to the change were respectively 2%. to 3ls. and 34s. to 35s. 
In Manchester the minimum has been reduced from 38s. to 37s. 
‘omparing the Birmingham rates of 37s. to 39s. with those paid in 
other Midland towns, it is found that in Wolverhampton the 
stancard is 34s,, in Nottingham it is 36s., in Derby 35s., and in 
Leicester 36s, Birmingham engineers have also to compete 
with those of the East Coast. In places like Lincoln, Gains- 
borough and Newark the rate of wages is as low as 30s. he area 
ae by the dispute in the Birmingham district includes 6600 
workmen, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
A Somewhat Better Close. 


THE month which is drawing to a close has presented few 
cucouraging features. The trend of prices throughout has been of 
a downward character, and as there has been an absence of specula- 
tion, coupled with poor reports from America, trade has ruled 
generally dull, 


Pig Iron. 


The attendance on the Iron Exchange on Tuesday was 
rather above the average, and there was somewhat more inquiry 
1 all departments, Middlesbrough brands showed 6d. per ton 
'oprovement on the week. There is, however, some leeway to 
make up, prices showing a decline of fully 1s. per ton on the month. 
\t the time of writing the upward tendency continues. After a 
song interval, Lincolnshire has been reduced officially 1s, per ton, 
but this had been already more than anticipated in this market by 
ls, to 2s, per ton in second hands. Derbyshire has been subject 
to few fluctuations, but even here prices were in buyers’ favour by 
about 1s, per ton. As compared with other districts, it is good 
value at present rates, Scotch makes have also participated in 
the reduced figures, generally 1s. to 2s, per ton. Hematite has 
een dull all the month, but does not seem to have suffered to the 
“ale extent as other classes of iron, Forge iron has been weak, 
but closes practically unchanged, 


Finished Iron and Steel. 


Have presented few features of interest. Billets have 
been fairly steady, and there is a better prospect in ship plates. 


Copper, Brass, Sheet Lead, and Tin. 

Tha demand for manufactured copper has fluctuated, 
owing to the peculiar position of the raw material. Brass does 
not appear to have been affected to the same extent, though at 
the close tubes were fractionally lower. Copper sheets remain 
about the same, but Tuesday’s advance of 203. per ton seems 
scarcely warranted by the state of the spot market. Sheet lead 
unchanged and steady. Tin: English ingots close about £3 per 
ton lower on the month. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 50s. to 50s. 6d.; 
Staffordshire, 50s. 6d. to 51s.; Derbyshire, 5ls. to 51s. 6d.; 
Middlesbrough open brands, 55s. 1d. to 55s 7d. Scoteh: Gart- 
sherrie, 57s. to 57s, 3d.; Glengarnock, 57s.; Eglinton, 55s. 6d.; 
Dalmellington, 55s. 6d., delivered Manchester; West Coast 
hematite, 56s.; East Coast ditto, 55s., both f.o.t. Scotch, delivered 
Heysham: Gartsherrie, 55s. to 55s. 3d.; Glengarnock, 55s.; 
Ezlinton, 53s. 6d.; Dalmellington, 53s. 6d. Delivered Preston: 


Dalmellington, 543. 6d. Finished iron: Bars, £6 10s.; hoops, 
£7 12s, 6d ; sheets, £7 15s. to £8; steel bars, £6 2s. 61. to £6 5s.; 
Lancashire hoops, £7 5s ; Staffordshire ditto, £6 17s. 6d. to £7 ; 
sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 64.; plates for 
tank, girder and bridge work, £6 5s. to £6 7s, 6d.:; English 
billets, £4 10s. to £4 15s.; foreign ditto, £4 2s. 6d. to £4 7s. 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £70; tough 
ingot, £61; best selected, £61 per ton ; copper tubes, 8id.; brass 
tubes, 74d.; condenser, 8id.; rolled brass, 6d.; brass wire, 6}d.; 
brass turning rods, 6d.; yellow metal, iid. per lb. Sheet lead, 
£16 to £16 10s, per ton. English tin ingots, £129 per ton. 


The Lancashire Coal Trade. 

The feeling on the Coal Exchange on Tuesday was 
decidedly dull. (Quotations, except for best house coa), ruled in 
buyers’ favour, and on shipping account there was considerable 
competition for orders. Slack was abundant, but demand dull. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

No improvement can be noted in the demand for hematite 
iron, and the business being done in the district is small and meagre. 
The orders held by smelters are few in number, and they do not 
represent any large specitications. It is probable that this condi- 
tion of things will prevail until the new shipbuilding programme 
is further advanced, when there is sure to be an increased demand 
for metal, and there is all the more certainty of this in the fact 
that shipbuilders will soon be more busily employed on foreign as 
well as on home warships. In the meantime this prospect has not 
led to any change in prices. Indeed, the market is as quiet as it 
has been at any time during the past twelve months, and makers 
are sold forward to the same small extent. Stocks are not in- 
creasing, and prices remain practically the same as last week, with 
makers’ iron at 58s. nominal net f.o.b., and warrant iron sellers at 
553s. Makers have, however, sold iron at less than 57s., and 
warrant dealers are doing very little trade indeed. The special 
products of this district outside ordinary hematite iron are not in 
much demand, and there is but little trade in special hematites, 
spiegel, ferro-manganese, or charcoal iron. The sales of scrap iron 
are comparatively few, and large stocks are held, as this district 
has the reputation of being one of the largest scrap-producing 
areas in the trade. Iron ore sells only in small parcels. The 
importation of foreign ores is very much restricted. 


Steel. 

The steel trade shows no immediate signs of revival, 
although there are better prospects than for some time past, and 
especially so in the mild steel department, as new business will 
shortly come to hand which will increase the demand for steel, 
and that in its turn will increase the demand for iron. It will 
probably be a month or two before this revival in demand is 
brought about, but the prospect is promising. There is not 
much being done in steel rails, and the mills at work in this 
district are only on short and erratic time. Merchant steel is 
quiet, 


Shipbuilding and Engineering. 

The order for the Spanish warships which was awarded a 
short time ago to the joint firms of Vickers, Armstrongs, and 
Browns has nuw been contirmed by Royal decree, and the builders 
will at once set to work to bring into operation the new ship- 
building yards in Spain, where these ships will be built. Much 
of the work will, however, be done in this country. It is 
expected that other orders for foreign warships to be built in this 
country will be reported shortly. Engineers are busy in the gun- 
mounting departments, as important foreign artillery orders have 
been booked. 


Shipping and Coal. 
The shipping trade remains very quiet, and there are 
very low exports of iron and steel. Freights are low. Coal and 
coke in very poor demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Iron Market: Reduction in Prices. 

Pricks of hematites and local pig irons ure lower since 
our last report West Coast and East Coast hematites are down 
ls. per ton, the current rates, less 2} per cent., delivered in 
Shettield and Rotherham being nowas folluws: —West Coast, 66s. 6d. 
to 67s. per ton; East Coast, 62s, 6d. to 63s. 6d. per ton. ‘These 
are the official prices, but sales are still being made to accom- 
modate customers in special instances. Very little buying is re- 
ported. The Lincolnshire Ironmasters’ Association, at their meeting 
on Friday, decided upon an all-round reduction of 1s. 6d. per ton. 
The official quotations, net, delivered in Sheffield and Rotherham, 
are now:—No, 3 foundry, 47s. 6d. per ton; No. 4 foundry, 
igs. 6d. per ton; No. 4 forge, 46s. 6d. per ton; No. 5 forge, 
mottled and white, 46s. 6d. per ton; basic, 48s, per ton. These 
are the lowest quotations in the various qualities of Lincolnshire 
iron which have ruled for several years. Derbyshire irons are 
reduced by Is. per ton—Derbyshire No. 3 foundry being now 49s. 
per ton, and No, 4 forge 48s. per ton, both net, delivered in 
Sheffield and Rotherham. The reduced rates for pig iron are not, 
so far as we have heard, leading to much additional purchasing, 
owing to the lack of work in hand to encourage transactions ; but 
any movement towards activity in the trades concerned wou'd no 
doubt lead to good business at the very low prices now ruling for 
raw material. 


Bar Iron and Sheets. 


There has been a suggestion that bar iron should be 
lowered by 5s. from the Association price of £6 10s. per ton ; but 
makers decline to eatertaia it, the margin of profit being already 
inadequate. Very little business is doing in bar iron as a rule. 
Sheets are also unaltered at £8 to £8 10s. per ton, 


The Coal Trade. 
The South Yorkshire pits are fairly well employed. 





Gart herrie, 56s. to 56s, 3d.; Glengarnock, 56s. ; Eglinton, 54s. 6d. ; ! 


and the prospects of the Baltic ports opening rather later than 
usual have a somewhat depressing influence. Quotations remain 
as previously given—-8s. 6d. per ton—but coalowners are not in- 
clined to sell forward at current rates, anticipating improved 
values later on. Manufacturing coal is not in great demand, but 
prices have been maintained. Gas coal contracts are being made 
with some collieries, and in several cases being anticipated on the 
part of the buyers, for the usual time for settlement of these con- 
tracts is April, May, and June. In housecoal, people haverecently, 
to a considerable extent, been buying from hand to mouth, ex- 
pecting a fall in prices, but this bas not taken place in the best 
qualities of coal mostly called for, and now consumers are ordering 
as usual, so that the trade continues fairly satisfactory. The good 
business formerly reported with London keepsup. Barnsley best, 
lls, 6d. to 123, 6d. per ton; secondary qualities, 103. t» 11s. 
per ton. 


Small Coal and Coke. 

Small coal is moving steadily, more especially in the 
superior qualities. An average business is d ing with Lancashire, 
the qualities used in the cotton mills making from 4s. 6d. to 5s. 6d. 
per ton. Coking slacks are still in demand, but not so active as to 
cause any advance in prices. Coke remains firm, and quotations 
stand at 10s. 6d. to 11s. per ton for best washed, and 10s. t » 10s. €d. 
per ton for unwashed, In consequence of the lower prices of iron 
already referred to, ironmasters will, no doubt, endeayour to 
effect a reduction in prices of coke, which, however, will be 
resisted. 


The Heavy Industries. 

The position continues as indicated last week. The im- 
provement which was looked for with some confidence before the 
close of the opening quarter of the year is not yet evident, and 
the majority of the large establishments find it as difficult as ever 
to keep their machinery and plant engaged with the regularity 
they could wish. We hear of little in the way of new orde:s in 
marine specialities, projectiles, and similar work; but the forth- 
coming Admiralty programme, to which we made special reference 
last week, is looked forward to with increasing confidence as likely 
to yield important work rather earlier in the year than has been 
usual for several seasons. The railway material departments com- 
pare very unfavourably with the conditions prevalent a year azo, 
and there has been a considerable shrinkaze during the last month 
or two. A fair amount of work is reported in springs, but less in 
axles, tires, and other accessories. Work on foreign and colonial 
account recently placed in the North is expected to bring some 
orders for specialities to this d strict, and though very little is 
being received for bome railways, the placing of material is certain 
to be increased, as the companies cannct contivue holding off 
orders indefinitely, in spite of all the need, in reduced receipts 
from goods and mineral traffic, to pursue a policy of rigid 
economy. In armament material and other departments a hope- 
ful feeling as to the immediate future is expressed. 


Wages in Engineering Trade. 

The various conferences that have taken place between 
representatives of the employers and workmen with reference to a 
reduction in engineers’ wages, consequent on the continued 
depressed state of trade, are for the present at all events in 
abeyance. There is no change in the position for the reduction on 
the part of the employers, as to the general trade of the country, 
but in view of the signs of awakening of our Government to the 
necessity of an augmented naval programme, the idea at present 
is not to press for the suggested reduction. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

A SOMEWHAT better state of business may this week be 
reported in the pig iron trade of this district ; certainly a more 
favourable tone is apparent than could be reported last week, for 
that was the most unsatisfactory period that has been known for 
years, and Cleveland warrants touched as low a figure as 453. 1141. 
cash buyers, which was less than anything ruling since May, 19v5. 
It is true that there have been years when considerably lower 
rates have been accepted—in fact, a good many years—as little as 
29s. per ton being accepted for No. 3 Cleveland G.M.85. pig iron 
in 1886; but the cost of production was then lower, and the — 
difficulty of realising profits was not so great asitis now. This week 
some improvement is, h»wever, to be noted, induced by, among 
other circumstances, the more peaceable tendency in the N ear East ; 
the advances in the prices of copper, tin, &c.; the more active busi- 
ness in our stock and share markets in industrial shares ; the brisker 
shipments, and the less rapid increase in the stocksin the publicstore. 
That consumers are taking a rather less pessimistic view of the early 
future is seen from the contango in forward prices of Cleveland 
warrants and, indeed, all pig iron; and besides this, what is 
usually almost the most active season of the year is being entered 
upon. No. 3 Cleveland G.M.B. pig iron has risen to 46s. 6d. per 
ton for early f.o.b. delivery, and some makers have been asking 
46s. 74d., while No. 1 was at 49s., No. 4 foundry at 453. 9d., and 
No. 4 forge at 45s. 3d.; but for delivery over the second quarter 
of the year 6d. per ton more was asked for each quality. Cleve- 
land warrants, which were down to 45s. 114d. cash buyers last 
week, have been as high as 46s. 54d. this week, and on Wednesday 
46s. 4d. cash was the closing price. 


Hematite Pig Iron. 

Improvement in East Coast hematite pig iron is looked for 
in vain, demand being very slack, and curreat delive ies d» not 
take up all the iron that is produced, so that stocks are accumu- 
lating at a greater rate than has been known for years, and this 
though the make has been reduccd. If, however, there is not 
soon an improvement more furnaces will have to be blown out, for 
present celling prices do not admit of any profits. Second hands 
who have control of a considerable quantity of iron are somewhat 
pressing with regard to sales, and this k-eps consumers off the 
market. These second hands are keen wo sell, because there is a 
probability that the longer they hold the iron the greater will be 
their loss. The iron was all bought whea prices were above those 
now ruling, for it is years since we had selling prices so low as they 
are t.-day. This weck there have been sales of m xed numbers at 
as low a figure as 54s. 6d. per ton for prompt delivery, not, how- 
ever, by makers biit by merchants, the pr ducers still maintaining 
55s. per ton as their quotation for early delivery. Forward 
delivery prices are merely nomina!. Rubio ore is rather easiec in 
price, for there have been sales at 15s. 9d. per ton c.i f. Middles- 
brough, but the geaeral quotation is 16s. per ton for best, and 1t 
is stated that where less has been taken it has been in exceptional 
circumstances, it being necessary to find a market at once for the 
ore, as it was on the way, and the merchant had not found a cus- 
tomer for it. Thus some conces:ion had to be made, The rate 
of freight Bilbao to Middlesbrough has droppec to 3s. 9d. per ton. 
Coke prices are tending in favour of the consumer, thongh they 
are relatively cheaper tnan Cleveland pig iron. 


Pig Iron Stocks, 

It is unsatisfactory to find the stock of pig iron increasing 
all round, but it is not accumulating so rapidly in the public 
warrant stores as has been the case this year previously. Connal’s 
store has not been so large since the spring of 1907, and producers 
are believed to have a good deal of pig iron unsold, and they also 
hold considerable quantities on behalf of second hands who have 
bought and paid for it, but have not so far been able to find a 











Steam coal, of course, is waiting the opening of the navigation, 


market for it. There is no doubt that makers have in their yards 
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more unsold pig iron than has been known for years, and they do 
not appreciate this position, as for the last ten years or more 
stocks have been on a small scale outside the public stores. The 
stock of Cleveland pig iron in Connal’s store on 24th inst. was 
192,221 tons, an increase for the month of 18,912 tons. Thestock 
consisted of 190,186 tons of No. 3; 1000 tons of No. 4 foundry ; 
and 1035 tons of iron not deliverable as standard. 


Manufactured Iron and Steel. 


Manufacturers in some branches are doing fairly well, 
the most active demand being for rails and galvanised sheets, 
of which there are large shipments, considerably in excess of 
those of March of last year. The minimum quotation for heavy 
steel rails is £5 5s. per ton net f.o.b., and galvanised sheets have 
been kept at £12 10s., less 4 per cent., f.o.t. for 24 gauge in 
bundles since about the beginning of last year. The plate trade 
has improved a little. The South Durham Steel and Iron Com- 
pany have recommenced the manufacture of iron plates at their 
West Hartlepool Works, which have lately been reopened after 
standing idle since July last year. At Messrs. John Hill and 
Co.’s Newport Rolling Mills, Middlesbrough, which are devoted 
exclusively to the production of iron plates, operations were 
suspended last week owing to lack of specifications, but they 
are running this week. Steel ship plates are quoted at £6; 
iron ship plates at £6 7s. 6d.; steel ship angles at £5 12s. 6d ; 
and iron ship angles at £6 lis., all less 24 per cent., f.o.t- Iron 
bars are at £6 15s.; steel bars, £6 5s.; steel hoops, £6 10s.; 
steel nail strip, £6 7s. 6d.; and steel sheets at £7 10s., all less 
23 per cent., f.o.t. At Messrs. Boleckow, Vaughan and Co.’s 
Eston Steel Works, Middlesbrough, the rates paid to a section 
of the men on piecework have, according to their sliding scale, 
been reduced nearly 10 per cent. 


Realised Prices of Manufactured Iron. 

On Wednesday the Board of Conciliation and Arbitration 
received from their accountants a notification that the average 
price realised by the producers in the North-East of England for 
the manufactured iron delivered by them during January- 
February was £6 lls 7.32d. per ton, that being 1s. 10.39d. per 
ton less than in the previous two months, and this is the lowest 
figure that has been reported since May-June, 1906. According 
to the sliding scale there will be a reduction of 3d. per ton in the 
puddling rate, and 24 per cent. in other mill and forge wages 
from Monday next, 29th inst. The puddling rate will then be 
8s. 6d. per ton. 


Shipbuilding and Engineering. 

Some improvement is noticeable in shipbuilding, and 
there are rumours that certain of the idle yards are to be re-opened 
Sir W. G. Armstrong, Whitworth, and Co., have decided to 
acquire more land near their Walker yard, in order that it may 
be enlarged for the building and equipment of war vessels. It is 
stated that ubey are in treaty for the land formerly occupied by 
Messrs. Losh, Wilson and Bell’s ironworks. As the vessels built 
there will not have to pass through the swing bridge over the 
Tyne, there will be no limit to their size. The changes in the 
officials of Palmer’s Shipbuilding and Iron Company would indicate 
that it is intended to develop the naval side of the business of that 
company, and it is hoped to get a good share of the work given 
out by the British Government. 


Coal and Coke. 

A marked change for the better can be reported in the 
coal trade of tnis district, and business is in striking contrast to 
what had to be reported in the early part of the month. Collieries 
are now actively employed generally, and are likely to continue 
so over next month, for there is a lot of leeway to be made up in 
exports, which have been curtailed for several weeks on account of 
the closing of the Dutch and German ports by the ice. All speed 
will have to be made in delivering the coal that is overdue, and 
steamers are likely to be busily occupied for some time. Best 
steam coals have risen to 10s. 6d., next month’s delivery, and 
seconds to 9s. 6d., while best gas coals are up to 9s. 9d., and 
seconds to 8s. 9d. Bunkers are at 8s. 9d., and coking coals to 
8s. 9d. Coke is a little stronger, but not quotably higher, 14s. 6d. 
per ton being the rate for furnace coke delivered at Middles- 
brongh, and 16s. f.o.b. for foundry coke. Coal freights are rising 
to Italy and other Mediterranean destinations, and also to the 
Lower Baltic, so that it is likely some of the many idle steamers 
now laid up in the Tyne will find employment once more. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THE state of trade generally can hardly be said to have 
improved. While there are indications of some expansion in 
sectional industries here and there, the depression seems to have 
deepened in other quarters, if that were possible. The general 
feeling, however, is that we are surely, if slowly, moving towards 
a better condition of affairs. A good deal of interest bas naturally 
been manifested in the new American tariff proposals, but there 
seems no very sanguine expectation that much real advantage is 
likely to accrue to business here from the reductions proposed. 
No doubt the curtailment of the rate on pig iron, if adhered to as 
it is proposed, might open the way for larger shipments to the 
States. On the other hand, there are apprehensions that the cost 
of pig iron production might be increased to our producers if the 
Americans were to purchase large quantities of ore from our Euro- 
pean sources, as they might very likely do if the arrangement for 
admitting ore free is carried into effect. The steelmakers are not 
sanguine as to any advantage that might be obtained by the 
reduced tariff, the likelihood being that the steel interests in 
America would take care that foreign makers should not be allowed 
seriously to jeopardise the present monopoly. 


The Pig Iron Market. 


The price of Cleveland warrants further decreased since 
last report to 46s. cash, from which figure some improvement has 
occurred. The demand has been a little better, but still quite 
restricted. The inquiry for present delivery is poor, and there is 
also comparatively little iron being purchased for future dates. 
Business has been done in Cleveland warrants from 46s. to 46s. 6d. 
cash, at 46s. 6}d. to 46s. 3d. one month, and 47s. to 46s. 8d. three 
months. Quantities of warrants have also changed hands at 
46s. 6d. for delivery in nine days, and 47s. for two months. The 
reduced shipments and great increase of stocks, compared with 
this time last year, have a depressing influence, and there has been 
some talk in the trade as to the probability of the Cleveland 
makers temporarily damping out a proportion of their furnaces. 
Speculators seem doubtful as to whether prices may go lower, and 
they are therefore holding aloof, so that the present interest in 
the market is of a somewhat languid description. 


Scotch Makers’ Iron. 


The demand for the ordinary and special brands of 
makers’ iron has been comparatively poor. Home users and ship- 
pers are alike indifferent. The gradual fall in prices week by 
week has not brought out anything like the amount of fresh buy- 
ing that might have been anticipated. Business has got largely 
into the hands of merchants, and the makers’ prices have been 
weak, a further reduction of 6d. per ton being pretty general. 
Govan and Monkland, Nos. 1, are quoted at Glasgow 53s. 6d.; 
Nos, 3, 51s. 6d.; Carnbroe, No. 1, 55s.; No. 3, 51s. 6d.; Clyde, 
No. 1, 58s.: No. 3, 52s.; Gartsherrie, No. 1. 58s. 6d.; No. 3, 
52s. 6d.; Calder and Summerlee, Nos. 1, 59s.; Nos. 3, 54s.; Lang- 








loan, No. 1, 60s.; No. 8, 55s.; Coltness, No. 1, 87s. 6d.; No. 3, 
56s. 6d.; Glengarnock, at Ardrossan, No. 1, 61s. 6d.; No. 3, 
54s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 533. 6d.; No. 3, 
51s. 6d.; Dalmellington, at Ayr, No. 1, 56s. 6d.; No. 3, 51s. 6d.; 
Shotts, at Leith, No. 1, 59s.; No. 8, 54s.; Carron, at Grange- 
mouth, No. 1, 6ls. 6d.; No. 3, 5s. 6d. There are 37 furnaces 
making ordinary, 40 hematite, and 5 basic iron, the total of 82 
furnaces thus blowing in Scotland comparing with 73 at this time 
last year. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5779 tons, against 6047 in the corresponding 
week of last year. To the United States 175 tons were des- 
patched ; Canada, 75; South America, 362; India, 390; Australia, 
250; France, 105; Germany, 95 ; Holland, 110; China and Japan, 
33; other countries, 591; the coastwise shipments being 3603 
tons, against 3488 in the same week of 1908. ‘The arrivals at 
Grangemouth of pig iron from Cleveland and district were 10,936 
tons, being 740 behind the quantity received in the corresponding 
week, and the imports for the present year to date are 14,277 tons 
less than in the same time last year. 


Hematite Ore and Pig Iron. 

The arrivals of foreign hematite are in the Clyde in the 
last six days reached twelve cargoes, for the most part of large 
size, the rate of freight being 4s. to Glasgow and 3s. 9d. to 
3s. 104d. for ports on the lower estuary. The — of hematite 
pig iron is fully maintained, being at the rate of about 1700 tons a 
week over the quantity produced at this time last year. Makers 
appear confident as to the future of the trade, so much so that 
since last report they have stiffened their prices to the extent of 
6d. per ton, the quotation now being 57s. for delivery at the West 
of Scotland steel works. 


Finished Iron and Steel. 

There is no improvement in the finished iron trade. 
Competition for export business has been so keen that prices have 
for the most part sunk below a remunerative level. Continental 
makers are reported to be taking extremely low rates, such as 
makers here are not in a posit’on to follow without losing 
money. As a consequence of the extremely poor business, 
a considerable proportion of plant is idle. Business in the 
steel trade is also much depressed. Specifications for ship- 
b:ilding steel are not coming out anything like so well 
as was anticipated. The holding back of this business is 
oceasioning a good deal of conjectural talk on ’Change, such as 
that the bulk of the business has been secured by merchants who 
have been keeping back orders in the expectation of lower prices. 
The want of business has made the time for preparing specifica- 
tions appear longer than it looks in busier times. Prices for 
export business have been maintained hithertc in such a way as to 
admit of a great many orders going elsewhere ; but steel makers 
have not been anxious to occupy their works with unprofitable 
business. Reports are current that a good deal of friction has 
been felt among the makers of narrow strips and broad steel 
hoops as to the manner in which the work is allotted to some 
firms, and it is considered not unlikely that unless a remedy is 
speedily found for the state of matters complained of, the asso- 
ciation of these makers may break up. 


The Coal Trade. 

The coal trade has to contend at present with increasing 
competition. Demand for export is quiet, and the available 
orders are keenly competed for, so that prices have a somewhat 
easier tendency. Some qualities of coal are faiily steady, with a 
good demand, but in most cases the tone is dull, and sales difficult 
to carry through. Home inquiry for house and manufacturing 
coals is equally backward, and prices are scarcely maintained. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Welsh Coal Trade. 

ConTRARY to expectation, there has not been much 
vitality in business. Tonnage has come in fairly well, but with 
nothing of a pressure about it, simply meeting the requirements 
of large contracts that have been made. It is true that a good 
undertone prevails, yet the pessimists say—and these are well 
represented at Cardiff—that there are breakers ahead, and it is 
the fear of these that confines trade to a smaller channel than it 
would otherwise occupy. Among the colliers the opinion is heard 
that, should a labour difficulty arise, the next strike would be a 
general one, in which England would be as strongly interested as 
Wales. It is but right to state that much of the quiet trade pre- 
vailing is due to unsettled weather, and also to continued depres- 
sion in various industries. 


Latest Coal Prices, Cardiff. 

Latest report on ’Change:—More animation ; best and 
seconds in evidence ; quotations firm ; drys essy; smalls tendency 
upwards. Best steam, 14s. to 14s. 6d.; best seconds, 13s, 3d. to 
13s. 9d.; ordinary seconds, 12s. 6d. to 13s.; best drys, 13s. 9d. to 
14s, 3d.; ordinary drys, 12s. 6d. to 12s, 9d.; best washed nuts, 
12s, 6d. to 13s.; seconds, 11s. 6d. to 12s. 3d. ; best washed peas, 
10s. 6d. to 1ls.; seconds, 10s. to 10s. 3d.; very best smalls, 
9s, to 9s. 3d.; best ordinaries, 8s, 3d. to 83. 6d.; inferior, 7s. to 
7s. 9d.; very best Monmouthshire black vein, 13s. to 13s. 3d.; 
ordinary Western Valleys, 12s. 6d. to 12s. 9d.; best Eastern 
Valleys, 12s. to 13s. 3d.; seconds, 11s. 3d. to 11s. 6d. Bituminous 
coals:—Very best households, 17s. 6d. to 18s.; best ordinaries, 
14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 6d. to 17s. 9d.; 
brush, 13s. 6d. to 14s.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
lls. 9d. to 12s.; through, 9s. to 9s. 6d.; smalls, 7s. 3d. to 7s. 9d 
Patent fuel, 13s. 9d. to 14s. 3d. Coke, furnace, 15s. 6d. to 
16s. 6d.; foundry, 17s. 6d. to 20s.; special, 24s, to 26s, Pitwood, 
17s. to 17s. 6d. 


Newport Coals. 

Business active, and of average character ; quotations 
steady ; smalls going strong ; house coals moderate. Best Newport 
black vein, 12s. 9d. to 13s.; Western Valleys, 12s. 3d. to 12s. 6d.; 
Eastern Valleys, lls. 9d. to 12s.; other kinds, 11s. to 11s. 6d.; 
best smalls, 7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s.; inferiors, 
6s. 3d. to 6s. 6d.; best house coal, 16s. to 16s. 6d. ; seconds, 
15s. to 15s. 6d. Patent fuel, 13s. 3d. to 13s. 6d. Coke, 15s. 6d. 
to 17s., according to quality. Pitwood, ex ship, 17s. 6d. 


Swansea Quotations. 

Better demand for large anthracite ; red vein improving. 
Machine coals: French nuts firm ; German easing; rubbly culm 
strong ; duff easy. Best anthracite, 24s. to 24s. 6d. net; seconds, 
22s, to 22s. 6d. net; big vein, 17s, 6d. to 18s., less 24; red vein, 
13s. 6d. to 14s., less 24 ; machine-made cobbles, 21s, 6d. to 22s. 
net ; Paris nuts, 23s. to 24s. net; French nuts, 23s. to 24s. net 
German nuts, 22s. 6d. to 23s. 6d. net; machine large peas, 9s. to 
10s. net ; fine peas, 6s. 6d. to 7s. net; rubbly culm, 5s. 3d. to 
5s. 6d., less 24; duff, 2s. 3d. to 2s. 6d. net. Steam coal, best, 
14s, to 15s., less 24 ; seconds, 13s. 9d. to 14s., less 24; bunker, 
9s. 9d. to 10s. 3d., less 24; small, 7s. to 8s. 6d., less 24; No. 3 
Rhondda, 16s. 6d. to 17s. 6d., less 24; through, 14s. to 1bds., 
less 24 ; small, 8s. to 9s, 6d., less 24; patent fuel, 12s, 6d. to 13s., 
less 24. 


Wages of Seamen. 





One large meeting has been held at Cardiff, and delegates elected 
to attend the London meetings, and arrange fora thorough inquiry 
into and revision of seamen’s wages. ; 


Iron and Steel. 

This week we have two large shipments of steel rails to 
note instead of the ordinary large one. The first was 900 tons to 
Kurachee, with an addition of 200 tons tin-plates, sent from Car. 
diff ; the second was also from Cardiff—1100 tons, to Co ombo 
Little else of interest. Guest, Keen and Co. are importing ore 
from Santander ; Mordey and Co., steel, from Bruges—a cargo of 
2000 tons was received this week; Baldwin, ore, from an old 
source—Watchet. Very little news is circulating about the trade 
but the impression continues to prevail that a “‘turn” is at hand, 
Dowlais continues active. At the Metal Exchange, Swansea, the 
following quotations were given out tbis week :—Pig iron: Hema. 
tite, mixed numbers, 55s. cash and month; . Middlesbrough 
46s, 5d. cash and 46s. 8d. month; Scotch, 52s. 6d. cash and 
month ; Welsh hematite, 60s. to 60s. 6d., delivered ; Kast Coast 
hematite, 59s, to 59s, 6d., c.i.f.; steel bars, Bessemer and Siemens 
£4 7s. 6d.; no rail quotations, but firm ; iron ore, 15s, 6d, to 
15s, 9d., Newport or Cardiff. 


Tin-plate. 

While the industries in general remain in a moderately 
active state, thatiof tin-plate continues brisk and the outlook good, 
During the past quarter this has been well shown. One special 
class, oil sheets, have had quite a run, In the Swansea district 
the sizes 18 x 14, 108 lb, and C. 20 x 10, 225 Ib., are cited, and, 
it is added, are giving full employment to the men in the finishing 
departments, where eight-hour shifts are being worked, and quite 
as many boxes are being turned out as in the old twelve-hour 
shifts. ‘There was not such a large shipment last week—climatic 
difficulties being chiefly the cause ; still the shipments totalled nearly 
64,000 boxes, while the rece’pts from Wales were 87,080 boxes, and 
the quantity now in stock totals 293,561 boxes. Latest news :— 
Trade rather dull. Prices unchanged. Latest prices, Swansea :— 
Ordinary tin-plates, B and Si , Ils. 74d. to lls. Vd; 
ternes, 1.C, 28 x 20 x 112, 2ls.; C.A. roofing sheets, £8 5s. per 
ton. Big sheets for galvanising, £8 5s. to £8 7s. 6d.; finished 
black plates, £1 2s. 6d to £9 5s.; galvanised sheets, 24 4 , £12 10s.; 
block tin, £129 10s. cash, and £131 three months. Other quota 
tions, Swansea :—Copper, £56 cash, £56 16s. 3d. three months, 
Lead : English, £14; Spanish, £13 10s.; spelter, £2110s. Silver, 
23}d. oz. Copper ore arriving from West Coast South America. 





Eargoed Coal. 
This property, long associated with the late Mr. John 
Kirk, is now being vigorously worked. Further record has been 
created in the house coal by raising 11,000 tons. Last year the 
record was 10,100. ‘The rumoured amalgamation between the 
Brecon and London and North-Western has been officially denied. 


The Swansea Valley Industries. 

The local coal trade is rather slow, and many collieries 
are to be.met with that are only working five days. Quietness 
too, is a feature of the steel trade, and this was shown in bar mills 
ending the week’s work on Friday, instead of being vigorously 
carried on until Saturday mid-day. Repairs account for some 
measure of inaction. In spelter very satisfactory work is being 
done ; all the factories are busy, and the copper works continue to 
enjoy a good demand. Car,oes of ore have come in freely. 


The Patent Fuel Trade. 

The prosperity of the Welsh patent fuel trade, evidenced 
by the large and progressive exports, is prompting rivalry, and 
I hear of several efforts to put a good substitute on the mar- 
ket. One of the advantages claimed for a substitute is that it 
can be stocked or warehoused for a considerable time withont de- 
preciation. The competition has brought into the field Sussex, 
Russian, and Welsh briquettes. 








ConTract.—The London Electr‘e Firm of Croydon has recently 
received repeat orders for nearly 3500 sets of its ‘‘one-working part” 
lamp-lowering and self-sustaining winches, orders among others 
coming from the Royal Dockyards, and various railways, corpora- 
tions, and borough councils. 


FERRO-SILICON.—The following notice to shipowners, ship- 
masters, and shippers has been issued by the Board of Trade : 
‘*The Board of Trade are advised that after inquiry no facts have 
been ascertained indicating that low-grade ferro-silicon made in a 
blast furnace is dangerous, and, this being so, they are not aware 
of any reason why it may not be safely carried on board ship as 
ordinary cargo without any special precautions. Upon the infor- 
mation at present before the Board they think that no objection 
need be raised to the shipment of this kind of ferro-silicon pro- 
vided each consignment is accompanied by a certificate from the 
maker or shipper to the effect that it is low-grade ferro-silicon 
made ina blast furnace and contains not more than 15 per cent. 
of silicon.” 

THE INSTITUTION OF CivIL ENGINEERS. —The annual dinner of 
the Institution of Civil Engineers was held in the Merchant 
Taylors’ Hall on Friday evening last. It was well attended, and, 
owing no doubt to the position of the president, Mr. J. C. Inglis, 
railway engineering was especially well represented. The 
speeches were, if anything, rather lighter in tone than usual, and 
even the question of the Dreadnoughts, which was in everybody's 
mind and on most people’s tongues, did not lead to any weighty 
utterances, though the cheers with which Admiral Sir Gerard 
Noel’s expression of hope that the four phantom ships would 
materialise left no doubt as to the feelings of the company. The 
speeches of the evening were made by Earl Cawdor, who, in 
responding for the House of Lords, presented an excellent 
address, tempered with humour, in favour of that august body, 
and the speech of Mr. Sydney Buxton, the Postmaster-General, 
which was also conceived in a very happy vein. Mr. John Burns, 
who was to have spoken, was unable to attend. On the whole, 
there wasa general feeling that the enjoyment of a purely social 
function was increased by the absence of ponderosity from the 
speeches. 

MERCHANT VENTURERS’ TECHNICAL COLLEGE.—The new main 
building of this college in Unity-street, Bristol, is rapidly 
approaching completion. The mechanical engineering department 
is partly on the first floor and partly in the basement. The 
laboratory is to contain a collection of small machines for illustrat- 
ing the laws of mechanics and hydrostatics. The engineering 
workshop, hydraulic laboratory, engine and testing-room, and 
boiler-house will be in the basement. The engine and testing- 
room is an entirely new portion of the college buildings, and 
covers an area of 300 square feet. The reciprocating steam 
engines, and a De Laval ‘urbine, together with the feed pumps 
and necessary testing appliances, have been erected at one end of 
this laboratory, and at the other end the machines have been 
placed for testing the strength of materials. A point about the 
experimental steam engine worthy of mention is that the high- 
pressure cylinder is fitted with drop valve gear, while the low- 
pressure cylinder has Corliss valve gear, which will enable the 
students to study the relative merits of the two types. ‘The De 
Laval turbine is capable of developing 10 horse-power when 
running at a speed of 20,000 revolutions per minute. A Babcock 
boiler supplies the steam. There is also a water softening and 
purifying plant. The machine for testing the strength and 
elasticity of materials works at a pressure of 15001b. per square 
inch, A modern hydraulic accumulator, supplied with water by 
a three-throw plunger pump manufactured by Buckton and Co., 
is also to be erected. The drawing-office, engineering lecture- 





The Bristol Channel principals are taking an early step to 
remedy the existing evils and condition generally of the seamen. 


room, professor's room, and the mechanical engineering labora- 
tory are on the first floor. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

NorHING of interest can be reported from the iron and 
stee] market, where the weak condition of previous weeks con- 
tinues. Very few fresh sales are being effected, Bars in basic 
cannot realise more than M. 95 to M. 97.50 p.t. now, because in 
December and January both dealers and consumers had bought 
rather more than they could dispose of. On foreign account also 
the business in bars is both slow and unremunerative, 95s, f.o.b. 
seaports being quoted. ‘lhe German plate mills have recently 
met for the purpose of negotiating regarding the forming of a 
Plate Syndicate ; prospects appear to have improved in this 


matter. 


From the Siegerland. 

Iron ore as well as iron and steel have continued 
moderately well inquired for during the past few weeks. A short 
time ago a Union fo: the sale of Pig Iron had been formed by a 
number of Siegerland blast-furnace works, and now the bar and 
te mills are also going to join in a Convention, the galvanising 
works havieg already been united. In the bar trade offers are far 
more numerous than inquiries, The quotations for galvanised 
sheets have been raised by the newly formed Convention; but 
there is very little inclination to purchase. Bars stand at M. 100 
toM. 105 p.t. A falling off in the demand for sheets is com 
plained of, and M. 118 to M. 122 50 p.t. is the price quoted. 


pla 


Locomotive Orders. 

Negotiations are being carried on between the Railway 
Administration, Berlin, and the locomotive shops at present 
engaged in executing orders for the Prussian Hessian Railway, 
for the supply of 650 further locomotives, to be delivered between 
now and 3lst March, 1910. 


List Quotations. 

The following are the latest list prices, per ton at works :— 
Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50; Nassau 
red iron ore, 50 per cent. contents, M. 11.50; spiegeleisen, 10 to 
12 per cent. M., M. 63 to M. 66; white forge pig, M. 56 to M 58 ; 
stee} iron, M. 58 to M. 60 ; basic, free place of consumption, M. 49 
to M. 50; Luxemburg forge pig, free Luxemburg, M. 45 to M. 46; 
German foundry pig, No. 1, M.59 to M. 60; No.3, M. 57 to M. 59; 
German hematite, M. 60 to M. 62; bars in basic, M.99 to M. 105; 
iron bars, M. 122.50 to M. 125; hoops, M. 120 to M. 122.50; steel 
lates, M. 105 to M. 110; boiler plates, M. 115 to M. 120; sheets, 
M. 117.50 to M. 122 50; steel wire, M. 127.50. 


The German Coal Market. 

There has only been a moderate trade in coal for indus- 
trial purposes on the Rhenish-Westphalian market, and for house 
coal, too, a somewhat less active demand has been coming in of 
late. Si esian coalowners continue to do a satisfactory business. 
Stocks are rather small. The summer quotations will be officially 
announced next week. 


Austria-Hungary. 

Quotations have been slightly reduced for Hungary, and 
inland makers will be able now to beat German competitors. 
Already during last week more orders were coming in at several 
mills and factories, and there has been a little more confidence 
shown generally. Deliveries are brisk on the coal market, con- 
sumption having rather increased. The expected reduction in the 
prices for brown coal is not likely to take place before autumn, 
thirteen shafts having been flooded, which means a reduction in 
output of 600 to 700 wagons per day, and although work has again 
been taken up, a decrease in production is still felt. For the tirst 
time after several months export in brown coal shows an increase. 


Upward Tendency in France. 

An unmistakably better inquiry was noticeable in most 
departments of the iron industry, partly owing to a decrease in 
Belgian competition, but also because considerable orders are being 
placed by railway companies, Although the trade in house coal 
remains strong, exceeding that of last year considerably, there 
has been a little less firmness shown in the prices for coal gene- 
rally, and this is chiefly due to the strong competition in engine 
coal from England. 


Slow Trade in Belgium. 


The concessions that are being granted for orders of some 
weight sufficiently illustrate the weak condition of the iron industry 
in Belgium. There is no denying the fact that prices are generally 
moving downwards, Bars in basic cannot realise more than 
£4 16s,, while iron bars stand at £4 13s. p.t. The rail trade con- 
tinues to show a favourable aspect ; negotiations are carried on 
concerning orders for South America and Mexico. Home con- 
sumption in girders and sectional iron is satisfactory, while export 
remains languid. Firmness characterises the pig iron trade, while 
scrap iron shows a strongly decreasing tendency. In order to beat 
foreign competition the Belgian coalowners, at the late tendering 
for coal for the State Railways, resolved upon a reduction of 1.50f. 
p.t. as compared with the prices given at the last tendering in 
autumn, 








AMERICAN NOTES. 
(Fiom our own Correspondent.) 
NEw York, March 17th. 


THE manufacturers of structural material expect to be running 
practically full time within from 30 to 60 days. This anticipation 
will be realised, they say, provided the indications of tariff revision 
prove to be favourable. There are inquiries on the market now 
for large quantities, though no immediate closing of orders is 
probable. The bulk of the business now coming in is small lots 
for immediate delivery. Several large steel plants have reduced 
wages and other reductions are contemplated, and they are being 
made without serious protest on the part of the workmen. The 
reductions average 10 per cent. The great concerns are getting 
ready for tariff reductions, and feel that they will be safe on such 
a reduction in cost of labour. The tone of the market is still 
weak, rather than strong, though there are assurances given out 
that heavy orders will soon be placed. There is nothing to doubt 
the correctness and the opinion entertained by the manufacturers. 
lhe latest order for steel rails was 9000 tons, placed by the 
Chicago and Alton Road. Other Western railroads will soon be in 
“the market for lots of about the same size. Rails, generally, will 
not be very active until general business conditions are much more 
settled than they are at present. Structural quotations are about 
as low as they will probably go unless some little economies are 
introduced in mill management. Some of the large Western 
mining companies are in the market for material for track con- 
struction and for mine equipment. It was given out yesterday 
that the railroad companies are completing details for the ordering 
of locomotives, and the managers of the two large locomoti e 
concerna endorse the correctness of the anticipations indulged in. 
Most roads need more locomotive capacity, not for immediate 
hecessities but for the anticipated spring and summer traffic. 
Further reductions have been made in copper amounting to about 
one-eighth of a cent, Exports of copper since March Ist, 7119 tons, 
2S compared to 9370 tons for the same time last year. Electrolytic 
'S quoted to-day at 12%. Tin is quoted at 28.80. Total arrivals 
since March Ist, 2492 tons, with 2961 tonsafloat. The other metals 
are quiet and prices are steady. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
em of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM GENERATORS. 


8182. April 13th, 19C8.—IMPROVEMENTS IN WATER-TUBE STEAM 
GENERATORS, by James Herbert Rosenthal and Arthur Spyer, 
both of Babcock and Wilcox, Limited, of Oriel House, 30, 
Farringdon-street, London. 

This invention relates to water-tube steam generators of the 
Babcock and Wilcox type, and it has for its object a modification 
in the construction and arrangement of parts that whilst retaining 
at one end of a bank of tubes in a single-ended boiler and at both 
ends in a double-ended boiler the system of separate headers asso- 
ciated with that type of generator the opposite end or central part 
is of the drum type, ¢.e , drums are substituted for the headers at 
the opposite end or middle, the boiler so constructed being of a 
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form adapted to be fired either in a direction parallel to the axes 
of the tubes or in adirection transverse to the axes of the tubes 
and for saving weight to constitute a double-ended boiler. In the 
accompanying drawings which illustrate the invention, Fig. 1 is a 
longitudinal vertical section of a double-ended boiler of the im- 
proved construction referred to huving its furnaces fired in a direc- 
tion transverse to the axes of the tubes. Fig. 2 illustrates a 
similar boiler havirg furnaces fired in a direction parallel to the 
axes of the tubes. Fig. 3 shows the boiler in single-ended form. 
Fig. 4shows the water tubes as connected to stepped end headers 
instead of to inclined headers. _ Fig. 5 shows headers inclined for 
a zig-zag spacing of tubes called sinuous or staggered. Fig 6 
shows headers with straight tube spacing. It will be seen that 
the steam and water drums with the connecting downcomer tubes 
are placed centrally of the boiler, two banks of water-circulating 
tubes extending to the headers on each side.— March 3rd, 1909. 


INTERNAL COMBUSTION ENGINES. 


6672. March 25th, 1908.—IMPROVEMENTS IN OR CONNECTED WITH 
INTERNAL COMBUSTION ENGINES, by Edward Christopher 
Blackstone, Frank Carter and Evershed Carter, all of 
Rutland Ironworks, Stamford. 

The objects of this invention are to do away with the timing 
valve, and to render engines, such as described in specification 
No. 24,611 of 1903, capable of running at a high +r speed and develop- 
ing more power than hitherto without undue heating or violent 
ex;losion. According to this invention there is provided means 
for introducing a smal] quantity of water into the vaporiser along 
with the air and oil during the suction stroke of the engine, which 
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water, on coming into contact with the heated walls of the 
vaporiser, is converted into steam a:d serves to retard the point 
of ignition until the full compression is reached and somewhat 
lengthens the period of combustion, thus stopping premature 
ignition and violent explosion, and rendering the timing valve 
unnecessary. In carrying out this invention, on the pipe for 
conveying air to the annular vaporiser, and at a point more or 
less above the oil nipple, there is provided an apparatus very 
similar to an ordinary sight feed lubricator (without the cup) into 
which water is led from the cylinder jacket. As the engine 
approaches full load the regulating valve of this device is opened 
to admit the water.—March 3rd, 1909. 





TURBINE MACHINERY. 


28,047. December 19th, 1907.—IMPROVEMENTS RELATING TO TUR- 
BINES, the Honourable Charles Algernon Parsons, C.B., of 
Heaton Works, Newcastle-on-Tyne. 

This invention relates to compound turbines in which the 
velocity of the steam through successive rows of alternate guides 
and moving bledes is maintained chiefly or entirely by dropping 
pressure at each row, and to the construction of partial-flow 
turbines of this type in which the motive fluid is caused to operate 
on one or more sectors or portions of the circumference. The 
invention consists in dividing a compound turbine into a number 
of separate elements working in separate chambers, each element 
having a plurality of rotating rings of blades alternating with 
segmental guides, which terminate in short end blockings. ‘lhe 
invention also consists in the division of a compound turbine of 
the type referred to into a number of separate wheels and drums 
on one or more shafts, and working in separate chambers, the 
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wheels or drums bcing suffi ient in number to ensure that only a 
small pressure drop shall take place in each chamber, and each 
wheel or drum having a sufficiently sma!] number of rows of blades 
to reduce the loss arising from spilling of the steam at the ends of 
the sectors of guides to a small quantity. The high-pressure part 
of the turbine casing is divided into a number of short chambers, 
depending on the total pressure drop to be dealt with by the 
part, say, for example, three, B, C and D, by partition wails. 
Enclosed in these chambers are rotary drums H, and J, 
which are mounted on the turbine spindle, and are provided with 
any suitable form of rotary packings at the casing and partitions, 
The drums carry a few rings of blades of the Parsons type, and 
the interior of the casing carries guide blades P of the same type, 
but these guide blades, instead of being continued all round the 
interior of the casing, as is usual] in turbines of the Parsons type, 
are only arranged in sector form placed one after the other longi- 
tudinally of the turbine to form a single steam-way, the ends of 
each sector being provided with short stops or end blockings L, as 
shown in the lower engraving, the object of the end blockings 
being to prevent spilling out of the steam in the circumferential 
direction. It must be noted that the end blockings are of short 
length, and they do not extend round the casing. There are 
twenty-eight illustrations and twelve claims,—March 3rd, 1909. 


GAS PRODUCERS. 


23,379. July 17th, 1908.—ImMPROVEMENTS IN OR RELATING TO 
DRAW-OFF PIPES FOR GAs ProDUCcERS, by Edmond Hanappe, of 
4, rue des Teinturiers, Brussels. 

This invention relates to the gas drawing-off pipe of suction gas 
producers, and consists in arranging a number of hoods without 
intermediate pipe sections, as shown in the engraving. This 
arrangement has for its object to ensure the uniform and regular 
suction—see arrows in Fig. 1—on the entire area of the generator. 
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It is claimed that the lower hood ensures the suction in the centre 
of the generator, whilst the upper hoods ensure the suction towards 
the periphery, so that the tendency of the gases to pass along the 
walls or converge obliquely towards a common suction point will 
be sufficiently guarded against, the whole quantity of air intro- 
duced into the generator being caused to pass regularly through 
the fuel, whereby gas of better quality is obtained, as there are no 
places within the generator where the fire is too strong and others 
where it is too weak.— March 3rd, 1909. 


CRANES AND CONVEYORS. 


17,622. August 21st, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELECTRICALLY-OPERATED CRANES. LIFTS AND THE LIKE, 
The Allgemeine EHlektricitits-Gesellschaft, of Friedrich Kart- 
Ufer, 2-4, Berlin. 

The present invention relates to controlling mechanism for use 
in connection with overhead travelling cranes, lifts and other 
electrically-operated devices, and has for its object an improved 
device for the slow motion control of electrically-operated appara- 
tus. The operation of the device is as follows :—Normally current 
flows from A through coil B and resistance C, through limit 
switches D and E in paralle] to main F, but is insufficient to close 
switch G. If, now, switch H is temporarily closed resistance C is 
short-circuited and switch G is closed. As soon as switch H is 
opened the current in coil B is reduced, but is sufficient to retain 
switch G closed, Resistance K is now cut out gradually and the 
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motor speeds up. When the lift or travelling crane arrives at that 
part of its travel where the speed is to be reduced the limit switch 
E is automatically mechanicallly opened. In the case of a travel- 
ling crane passing round a curve, if the speed is too high the 
potential at the armature terminals is sufficiently high to cause 
switch L to open and thus stop the motor by de-energising and 
opening the main switch G. The driver is therefore compelled to 
reduce the speed to pass round the curve, or other portion of the 
track ; when the crane leaves that section where reduced speed is 
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required switch E is again automatically closed to short-circuit the 
limit switch D and switch L, whereupon the speed may 
increased. In the case of lifts or hoists, however, if the speed is 
not sufficiently high to cause switch L to open, switch D is auto- 
matically mechanically opened at or near the end of the lift 
to bring the motor to rest. Instead of the motor circuit 
being opened when the automatic switches have operated, a resist- 
ance may be inserted in the motor circuit. Such a resistance may, 
for instance, be arranged in shunt to main switch G, so that when 
the latter opens the short circuit about the resistance will be 
opened.— Marck 3rd, 1909. 


SHIPS AND BOATS. 


24,442. November 13th, 1908.—IMPROVEMENTS IN APPARATUS 
FOR TESTING THE EFFICIENCY OF MARINE PROPELLERS, 
George Westinghouse, of Westinghouse - building, Pittsburg, 


Pennsylvania, U.S.A. 

This invention relates to apparatus for testing marine propellers. 
Briefly, the method of testing a propeller to determine the 
efficiency, according to this invention, consists in submerging the 
propeller to be tested in a circular tank, ascertaining che velocity of 
the liquid leaving the propeller, the speed and longitudinal thrust 
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of the propeller, and the power delivered to the propeller. The 
propeller in its operation transmits a longitudinal thrust to its 
shaft which 1t is necessary to determine in computing the 
efficiency of the propeller. For this reason the shafts A and B of 
the apparatus are longitudinally shiftable through their bearings 
and the thrust bearing, and means for gauging the thrust of the 
propeller are provided. The propeller may be driven at any suit- 
able speed, the speed ascertained by means of apparatus driven by 
a worm wheel, the power delivered to the propeller ascertained by 
means of the reactive force of the stationary element of the driving 
agent, and the longitudinal thrust of the propeller accurately 
ascertained by means of the thrust bearing and the co-operating 
parts. There are four claims and six illustrations.—Murch 3rd, 
1909. 








TELEGRAPHS AND TELEPHONES. 


26,053. December 2nd, 1908.—IMPROVEMENTS IN AERIAL ELEc- 
TRIC CABLES, Carl Emil Equer, of 63a, Blekinzegatan, 
Stockholm, Sweden, and Reinhold Frithiof Fredriksson, of Tele- 
grafverkets-Liniedistriktshyra, Goteborg, Sweden. 

This invention relates to a self-carrying aérial cable, which may 
thus be suspended without the arrangement of any special suspend- 
ing rope for the same. A is the core of conducting wires insulated 
with paper or the like, and B the lead sheathing surrounding the 
cable ; C is a strong wire, for instance, of steel, and may be either 
single or consist of several wires twisted together. The wire C is 
also surrounded by a lead sheathing, which is integral with the 
cable sheathing. When the cable is suspended the wire C serves as 
suspending rope. In order to fix the rope to the points of support, 
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the cable may suitably be separated from the |suspending wire by 
a cut along the cable, as shown in the lower engraving. The wire 
C with surrounding lead sheathing may then be fastened to a wire 
stretcher, and the cable then stretched until it gets a suitable 
defiection. If desired, two suspending wires may be arranged 
instead of one, and these may then be arranged diametrically 
opposite to one another. There is nothing against a further 
increase of the number of suspending wires. A cable constructed 
as above described is particularly convenient to use for conductors 
in upright position and the like. Thus it can easily be fixed to 
walls and the like by means of nails, driven in through the lead 
between the cable itself and the suspending wire.—March 3rd, 
1909. 


TESTING AND MEASURING INSTRUMENTS. 


13,360. June 23rd, 1908.—IMPROVEMENTS IN PYROMETERS OR 
APPARATUS FOR ASCERTAINING OR MEASURING HIGH TEMPERA- 
TURE, Archibald Willis Dixon and Elias Middleton, of John 
Brown and Co., Limited of Atlas Steel and Ironworks, 
Sheffield. 

The object of this invention is to provide an improved pyro- 
meter, or apparatus by which high temperatures of glowing bodies 





element. This invention consists in the use of a cell of selenium, 
or other light-sensitive substance, as the indicating element in 
such a pyrometer. The accompanying engraving represents one 
arrangement or construction of apparatus for the purposes of this 
invention, The apparatus consists of a tube A provided with a 
sensitive cell B of selenium or the like, a collimating lens C and a 
slotted diaphragm 1) (shown separately) for the direction of the 
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projected rays on to the cell B of selenium or the like. A 
current of electricity is passed from the battery E or any suitable 
source, through such cell B of selenium or the like, and in the 
circuit is included a switch and rheostat F and a galvanometer G, 
or other suitable indicating or recording instrument, acting to 
indicate or record the resistance of the selenium or the like, and 
consequently the temperature of the body from which emanate 
the rays of light acting on the selenium or the like, which rays 
enter the tube A at H.—March 377/, 1909. 


MISCELLANEOUS. 


12,603. June 12th, 1908.—IMPROVEMENTS RELATING TO LOCK-NUT 
Devices, by Julius Samuel Conradi, of Osborne House, Bel- 
vedere, Kent, and Edward Tilston, of 110, Clarence-road, 
Rusholme, Manchester. 

This invention relates to the ‘‘Castle” nut. Instead of cutting 
radial slots across the flats or corners of the nut and drilling a 
corresponding hole for the split pin in the end of the bolt, as is 
done in and for the ‘‘ Castle” nut, it has been proposed to reverse 
this method and drill holes in the nut and cut a slot transversely 
in the end of the bolt. A defect, however, arises in connection 
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with this arrangement by reason of the fact that when the nut is 
tightened up on the bolt it has the effect of contracting the slot at 
the end of the bolt. The object of this invention is to overcome 
this defect, for which purpose the threads at the end of the bolt 
are removed for a length corresponding to the depth of the slot. 
It is also proposed, as an alternative, to recess the outer end of 
the nut, thereby removing the threads at one end to a correspond- 
ing depth, or both proposals may be used in combination. In 
order not to weaken the effective strength of the threads of the 
nut, the depth of the nut is increased by an amount equal to that 
necessary for providing the transverse holes, and in order to give 
a more neat appearance to the nut, as well as to permit the split 
pin to lie more snugly in place, it is proposed to turn down the nut 
from its hexagon or polygon form to a cylindrical form, 7.¢., the 
additional length provided on the nut for the holes is made 
cylindrical.-_March 3rd, 1909. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





912,509. PROCESS OF MANUFACTURING GAS FROM COAL, 
B. Thiemich, Dresden-Nausslitz, Germany.— Filed May 16th, 
1908. 


This is a very curious invention. An extension of the cylinder 
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can be very readily, conveniently, and accurately ascertained, or 
meisured, of the kind in which the radiation from the hot body is 
focussed by means of a lens or other means npon the indicating 





ture, and on itis dropped measured quantities of coal dust, which 
are pressed against the hot metal by a roller. 


head of an internal combustion engine is kept at a high tempera- 


forms, with air, the explosive mixture. 
and removed, ‘There are two claims, 


912,641. MgTHOD oF EFFECTING THE PRECIPITATION op 
Dust IN BLAst FURNACES AND OF PREVENTING THE 


The residue is Scraped off 


Five 
FORMA. 


TION OF THE SAME, RK. W. H. Atcherson and IW’, Siddall 
Bellaire, Ohio. - Filed June 12th, 1905. ’ 
The single claim is for a method of precipitating dust or solid 














matter from the furnace gas of blast furnaces, which consists in 
directing throughout the whole of the gas zone of the furnace jets 
of a dust-damping agent under high pressure for damping the fuel 
bed, and for overcoming the momentum of such dust particles as 
are carried in suspension by the gas. 


913,003. 
Fullagar, Newcastle-upon-Tyne, England, assignor | 
Chalmers Company, Milweukee, Wis., «a Corporation 
Jersey.— Filed July 24th, 1905. 

This is a somewhat complicated bit of mechanism, comprising a 


APPARATUS FOR GOVERNING STEAM TURBINES, //, F. 
{/lis 
Neu 


valve chest having main and auxiliary outlet passages leading to 
different parts of the turbine, an endwise movable main regulating 
valve and a loaded endwise movable auxiliary regulating valve for 
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controlling the passage of motive fluid from the valve chest to the 
outlet passages, a lever pivoted at one end and connected to the 
main valve and adapted to open the auxiliary valve when the main 
valve has been fully opened, a governor driven from the 
turbine, a reciprocating motor relay having its piston connected to 
the other end of the lever and a controlling valve subject to the 
combined and opposing actions of the governor and of the relay 
and adapted to control the passage of actuating fluid to and its 
exhaust from the relay cylinder. There are fifteen claims, 


915,330. System ror UTILisinc ExHaust Steam, V. Wadaguh, 
Sasebo, Japan.—Filed October 7th, 1908, 

This patent is for an arrangement for utilising the exhaust 

steam from main engines to create greater power, comprising an 
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auxiliary turbine driven by the exhaust steam of the main 
engines, a rotary compressor driven by the auxiliary turbine for 
compressing the supply of steam to a greater pressure before 
admittance to the main engine cylinders, and an indicator for 
indicating the direction of flow of the exhaust steam after passing 
through the last row of rotating vanes in the auxiliary turbine. 
There are five claims. 








WaTER SupPLY OF VALE OF LEVEN.—The Dumbarton County 
Council having decided to abandon taking water from [och 
Lomond for the domestic supply of the Vale of Leven, the work 
of impounding the water of the river Finlas, near Luss, for which 
a Provisional Order was secured, was immediately commenced ard 
has now been brougtit tocompletion, The works consist of a large 
storage reservoir 'n the Finlas Glen, from which is Jed a supply 
conduit to the head of Balloch Loan where the existing mains are 
joined. The reservoir emba kment stretches across the Glen 
about two miles from Loch Lomond, and the catchment area 
extends to nearly 15(0 acres, the surrounding hills having a 
maximum height of 2!58ft. The embankment, formed of earth 
with the usual clay core, is 630ft. long on the top, and rises 6ft. 
above the bed of the stream. Stone-faced on the water side and 
turfed on the outer slope, the puddle trench is carried down into 
solid whin rock, at some points reaching a depth of 40f«. below 
the ground level. The capacity of the reservoir is about 200 
million gallons. Under sgreement with the Colquhoun Trustees 
the quantity of water to be drawn from the reservoir fcr supply 
purposes is limited to 14 million gallons per day, sufficient 
for double the present population of 15,000, while the compensa- 
tion water to he sent down the stream is fixed at half a million 
gallons per day. The engineers for the scheme were Messr-. 
Babtie and Bonn, Glasgow, succeeded after the death of Mr. Bonn 
by Messrs. Babtie, Shaw and Morton, Glasgow. Messrs. Low ar d 








The resulting gas 


Thomas were the original contractors for the reservoir section of 
the work, succeeded by Mr. William Wilson, who completed it. 
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Tux prominence which has been given to the import- 
ance of the North Sea and the East Coast of the United 
Kingdom from the point of view of naval strategy in the 
recent debates in the House of Commons, has again 
attracted public attention to the proposals for the con- 
struction of a ship canal between the Forth and the Clyde. 
A national association for the furtherance of this object 
has been formed, and among its proposals is one to “ call 
evidence for, and to endeavour to impress upon the Royal 
Commission on Canals the desirability of national con- 
struction, showing the commercial and strategical advan- 
tages.” The Commissioners have already heard evidence 
on the subject, and we understand that after Easter the 
question is again to be considered by them in consider- 
able detail. As a commercial undertaking alone it is 
unlikely that the canal would ever be constructed, 
although such a waterway could not fail to be of great 
advantage, not only to the trade of Glasgow, but to the 
country generally. But the future importance of the Firth 
of Forth as the principal naval base, and the site of the 
chief dockyard on the East Coast, is a factor which brings 
the canal project within the bounds of pos-ibility. As a 
means of access to the great shipbuilding and repairing 
yards of the Clyde, and as a way of communication for 
battleships between the North Sea and the Atlantic in 
time of war, such a canal would have immense strategical 
importance. There are two alternative schemes to be 
considered. The first, a canal from the Forth at Grange- 
mouth to the Clyde below Yoker, passing through 
the town of Bonnybridge. The second is by way 
of Alloa, Stirling, and Loch Lomond to Loch Long at 
Tarbet, with a possible variation of route from Loch Long 
into the Clyde at Dumbarton. Either scheme would 
involve the construction of locks, and the estimated cost 
of the Loch Lomond canal is put at seventeen millions 
sterling for a waterway capable of passing the largest 
battleship likely to be constructed for some years to 
come. The cost of the direct route from Grangemouth 
is estimated at a slightly lower figure. 


Tue Metropolitan Water Board have for some time 
been considering the effect of storage on large bodies of 
water. Dr. Houston, Director of Water Examinations to 
the Board, has been engaged on a series of investigations 
into this matter, and towards the end of the month 
issued his third ‘‘ Report on the Storage of Raw River 
Water Antecedent to Filtration.” This Report, 
deals with the results obtained with a number of 
samples of water taken from the Lee and the Thames 
both before and after storage, and both as regards 
bacteriological and chemical composition. Dr. Houston 
is of opinion that adequately stored water is probably 
incapable of causing epidemic disease, but he is 
careful to explain that he does not suggest the super- 
session of filtration; on the contrary, he advises storage 
plus filtration. He bases his conclusions: (1) On the 
fact that the microbes of water-borne disease rapidly 
perish in river water under storage, so far as this may be 
judged by the results of artificial laboratory experiments 
with the typhoid bacillus and the cholera vibrio ; (2) that 
the microbes of water-borne disease are probably never 
present in raw river water in like number with B. coli; 
and (3) that the marked reduction in B. coli when river 
water is stored for a sufficiently long period affords a fair 
basis for inferring a still more marked reduction—if not 
the total elimination—of the less hardy and less numerous 
microbes of water-borne disease. It is pointed out that 
not only is stored and subsequently filtered water safer 
epidemiologically than unstored and filtered water, but it 
is also in a better condition chemically and physically, 
Dr. Houston is evidently not entirely in favour of 
mechanical filters, but he thinks that if the water were 
so stored as to be “ epidemiologically safe,” he would be 
satisfied if it were only passed rapidly through mechanical 
filters before being delivered to the mains. It would be 
impossible here to give all the reasons adduced in favour 
of storage, but we may say that it takes Dr. Houston no 
less than twenty headings to enumerate the chief 
advantages of this procedure. 


We note with great satisfaction that the first appeal 
against the order of the Comptroller revoking a patent 
has been dismissed. Mr. Justice Parker a few days ago 
gave judgment in the case of the Hatschek patent for the 
manufacture of artificial slabs or tiles. The inventor is 
an Austrian, and although he had secured protection in the 
United Kingdom the patent was only or mainly worked 
abroad. Under these circumstances an appeal was made for 
revocation before Mr. Cornelius Dalton in December last, 
and the patent was revoked. The patentee then sought, 
as it was in his power to do, the ruling of the Court, and 
he has now failed in his application, Mr. Justice Parker 
having refused to accept the view of the patentee, which 


will be found discussed on page 837 of this issue. The 
judge took the very common-sense view—the view that the 
new Act was unquestionably designed to support— that 
by not working his patent in this country, and by prevent- 
ing others from working it, the patentee had deprived the 
country of what might have proved a valuable industry. 
It is a happy thing that he should have been able to 
come to this decision, for had he been convinced that the 
conditions were such that the appeal must be allowed, 
the overthrow of the Comptroller’s ruling would have 
been regarded as a sign of weakness and indecision. As 
things stand, those who are not working their patents in 
this country will be more than ever convinced that the 
new law is going to be rigidly upheld. 


THE month of March has been notable for the 
attention which has been devoted to naval matters 
at home and abroad. Among other matters, atten- 
tion has been called to the glaring deficiency of 
graving dock accommodation on the east coast of the 
United Kingdom, a subject which was dealt with in some 
detail in our last issue. It appears that not a single 
graving dock exists on the East Coast capable of taking in 
a wounded Dreadnought; while on the other hand Ger- 
many, on the opposite shore of the North Sea, possesses 
some half-dozen graving docks completed or nearing 
completion fully capable of accommodating any damaged 
battleship of her fleet, and several other docks are to be 
constructed immediately. The Admiralty proposals 
for the provision of additional destroyer depéts on 
the East Coast have resulted: in the selection of 
the Humber and Dundee as two of the new bases. 
Negotiations are in progress for the acquisition of 
certain of the shallow western docks belonging to the 
Dundee Harbour Commissioners, which it is proposed to 
equip for the accommodation of destroyers. The com- 
paratively shallow depth at the mouth of the Tay renders 
Dundee a particularly suitable position for a destroyer 
base immune from attack by warships of deep draught. 
A wireless telegraphy station has been constructed at the 
mouth of the Humber, and a portion of the torpedo 
boat destroyer flotilla has already been ordered to 
Grimsby. We may also mention here that Sir 
W.G. Armstrong, Whitworth and Co. have determined to 
acquire additional land for dealing with warship con- 
struction on Tyneside between Newcastle and the sea. 
At present all Admiralty. work carried out by the firm is 
concentrated at Elswick, above Newcastle, the Low Walker 
yard being devoted to other classes of shipbuilding. 


THosE who are watching the rapid development of 
aérial navigation expect very soon to see new honours 
come to Canada. Dr. Alexander Graham Bell, famous 
as the inventor of the telephone, is President of the 
Aérial Experiment Association, which is making a 
systematic and practical study of mechanical flight at 
Baddeck, Nova Scotia. Early in March two flights were 
made. Mr. J. A. McCurdy,‘secretary of the Association, 
navigated the aéroplane Silver Dart, making two 
flights over the frozen surface of a lake and over the old 
town of Baddeck. In his longest flight he was in the air 
twenty-two minutes. The second flight continued for 
thirteen minutes, during which time he rose to a con- 
siderable height—more than 50ft.—making many grace- 
ful curves and evolutions, and in each flight landing 
close to the starting point. The Silver Dart is very 
similar in type to the Wright aéroplanes. The Associa- 
tion is most sanguine over its successes, and publicly 
express the opinion that its aéroplanes wil] double the 
above records within the next few weeks. 


THE Port of London Authority, having been duly 
constituted, on Wednesday, the last day of the month, 
took over the administration of the Port under 
the chairmanship of Sir Hudson Kearley, who has 
resigned his position as Parliamentary Secretary of 
the Board of Trade to devote his time to the new 
work. The first Board of the ‘Authority contains 
no elected members, the seats of those members 
who at a future date will be elected by the payers 
of dues, owners of river craft, and wharfingers of 
the Port, being filled in the first instance by nominees of 
the Board of Trade. The other members have been 
appointed by the several authorities named in the Act, 
including representatives of. the Admiralty, Board of 
Trade, London County Council, City Corporation, and 
Trinity House. The Authority takes over the powers and 
duties of the Thames Conservancy below Teddington 
Lock, as well as the entire property of the London and 
India, Surrey Commercial, and Millwall Dock Companies, 
and the powers of the Watermen’s Company. The first 
meeting of the Authority was held on March 5th, 


years the Secretary of the Thames Conservancy, 
was selected as the Secretary. With the passing 
of the Act which constituted the new régime of the 
Port, the opposition which had been offered to the 
measure in Parliament and out of it, appears to have 
ceased and given place to a general feeling of satisfaction 
and a desire to make the new administration a success. 
The Port of London enters upon a new era of its existence. 
With the ample powers at its command, and the 
capable men of business who constitute it, the Authority 
may be expected to effect considerable benefit to the 
trade and prosperity of the river. : 


Tue report of the Advisory Committee on Merchant 
Shipping respecting line-throwing appliances for use on 
ships which was recently made to the Board of Trade 
has been issued, and contains recommendations in favour 
of the compulsory provision of line-throwing appliances 
on all ships. Apparently the Board of Trade at present 
possess no compulsory powers to this effect, although it 
is possible that the provision may be enforced by indirect 
methods. Under the United States regulations the 
carrying of such appliances is compulsory to passenger 
ships. The Committee considered no less than forty- 
three appliances, and in 1908 carried out trials at Liver- 
pool and on the Tyne with twenty which had been 
submitted for experiment. As a result the adoption 
of some form of rocket line-carrying apparatus is recom- 
mended in preference to others, although in expressing 
this opinion the sub-committee “do not wish to exclude 
shoulder or other guns from future consideration, or to 
suggest that they might not usefully be adopted on the 
larger type of vessels, or in connection with salvage 
work.” A rocket weighing from 2 lb. to 4 lb. is regarded 
as suitable for making communication in most cases at 
200 yards distance. 


On the 3rd of the month a tentative report on the pro- 
posed Hudson’s Bay Railway was laid before the Canadian 
Parliament. The surveys have been under way since 
October last. The chief engineer estimates the total cost 
of the road either to Fort Churchill or Port Nelson, with 
necessary terminal and harbour improvements at each 
place, at between seventeen and eighteen million dollars. 
He finds no obstacle to easy and comparatively cheap 
construction, and submits a detailed estimate of the 
alternative routes surveyed from Split Lake to Fort 
Churchill and from Split Lake to Port Nelson. On the 
whole, he reports in favour of the Nelson River route, which 
is 897 miles, and the cost of which he estimates at eight 
million six hundred and seventy-seven thousand dollars, 
exclusive of the terminal and harbour improvements. 
The estimates are based on a road sufficient to handle 
the traffic for from seven to ten years, a period long 
enough to test the usefulness of the route. Sixty-pound 
rails and wooden culverts and trestles would be used. 
If the line at the end of the period was shown to be com- 
mercially sound the road could then be iniproved. The 
chief engineer adds the interesting statement that a canal 
could be built along the Nelson River which would enable 
ocean-going vessels toenter Lake Winnipeg from Hudson's 
Bay. 


AN unfortunate railway accident, resulting from a pecu- 
liar combination of circumstances, occurred in Montreal 
on the 17th of March. A passenger train, the Boston 
express, was nearing the end of its journey, its destination 
being Windsor-street Station, a depét of the usual ter- 
minal type, where the tracks end at a concourse. When 
about four miles out some stay bolts or a plug gave way 
in the boiler, and the engine-driver and fireman were 
enveloped in steam. Unable to check the locomotive’s 
progress, and after severe scalds, both jumped or were 
hurled from the cab, leaving the train to dash into the 
station unchecked. When within a minute of the station 
the train crew, ignorant of the accident in the cab, noticed 
that the speed was not slackening, and they applied the 
emergency brakes. The speed was checked, but not 
sufficiently to prevent the train from dashing over the 
buffer at the end of the track, over the platform, through 
the ladies’ waiting-room, and on into the general waiting- 
room, where the great locomotive came to a standstill. 
Four persons were killed and several others injured in 
the waiting-room. The passengers on the train escaped, 
and, until the sudden stop, they were generally unaware 
of the fact that they were on a runaway train. The 
engine driver died later as a result of being thrown 
from the engine. The locomotive, after ploughing through 
the heavy stone walls of the handsome station building, 
knocked out one of the six granite columns in the main 
waiting-room and stopped leaning against another column. 
The floor of the waiting-room, below which there are 
offices and a barber’s shop, safely sustained the locomo- 





and subsequently Mr. O. C. Phillips was appointed 








Vice-chairman, and Mr. R. Phillipson, for over twelve 


tive. The granite columns in the waiting-room support 
four office floors and the roof, and the excellence of the 
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building is further emphasised by the fact that the 
knocking out of one of the columns did not wreck this 
part of the building. 


A very practical step towards the abolition of level 
railway crossings has been taken by the Canadian 
Government. A million dollars has been set aside as a 
fund to assist in the work. The Dominion Railway Board 
will apply the funds. It is boped the Provincial 
Governments and the municipalities will be willing to 
accept some part of the expense where the work lies in 
their district Such a fund, increased by the amount the 
railways will be called upon*to pay, will be of great 
assistance in abolishing level crossings. The railways 
should not be called upon to pay the full cost of the 
abolition of these crossings. The crossings were allowed 
by the Government, and in many cases are not more 
dangerous to-day than when first constructed, but the 
Railway Board will be more careful in future in granting 
orders permitting their construction, and atthe same time 
the desire for quick transportation, which the railways 
strive to satisfy, will be better secured. 


THE indignant protests against the contemplated 
introduction of the message rate tariff for telephonic 
service sent up by numerous German newspapers to the 
Reichstag produced not the slightest echo in the German 
Parliament, where, after a brief discussion in the middle 
of the month, the matter was referred to a special com- 
mission, whose task it is to give the Bill its definite form. 
Whatever the alterations of the Bill in its present form 
may be, there is scarcely a doubt that the system of 
charging a certain sum per telephonic message will not 
be interfered with, and that the message rate telephone 
tariff will soon be passed by the Reichstag, for the German 
Imperial Post-office has already ordered service meters or 
conversation counters to be fixed in a number of ex- 
changes. Some champions of the flat rate, or unlimited 
service tariff system, have tried to afford some consolation 
to their adherents by asserting that the retrograde action 
of the Government will, in time to come, be effaced by 
the progress that is being made in the development of 
automatic telephone exchanges, their argument being 
that, as soon as the telephone operator is eliminated, and 
the subscriber is in a position to make his own connec- 
tions, there will be no longer any reason for the charges 
for telephonic service being proportionate to the number 
of connections made. Although the time when automatic 
telephone exchanges will be extensively used on the Con- 
tinent is yet far distant, it is interesting to note that the 
Bavarian postal authorities have already ordered an 
automatic telephone exchange for 3000 subscribers for 
Schwabingen, a suburb of Munich, and if this exchange, 
which is now being built in Berlin, proves a success, the 
Bavarian Government intend to erect automatic exchanges 
practically all over Bavaria. It is said that two other 
smaller automatic exchanges are to be made before long 
for the Imperial German Post-office. One of these is 
intended for a small town in Mecklenburg. In Austria 
the question of introducing automatic telephone exchanges 
has already received even more attention than in Ger- 
many. The town of Graz is to be provided with one, and 
a project has been elaborated for replacing the existing 
manual exchanges in Vienna by a complete automatic 
system. 


Tue War-office motor tractor trials came to a close 
on March 11th, and the results are pretty much what 
were anticipated. Out of eleven entries only three 
vehicles put in an appearance, and two of these did not 
comply with the essential qualifications specified by the 
Committee.. Under these conditions the remaining 
tractor, made by Thornycrofts, had only to acquit itself 
satisfactorily to carry off the prize money offered, and 
become the property of the Government. This it did. 
The tractor carries sufficient fuel to give it a radius of 
action cf over 150 miles, and as the water carried is 
only used for the jackets of the cylinders, there is 
practically no limit to the distance which such a 
vehicle can run without,replenishing the tanks, provided 
accidental losses: are avoided. It is doubtful whether 
the competition ,has done much to settle the question of 
the best type of engine for fitting on tractors for war 
requirements. It is true that in the case of the only 
steam vehicle which competed the amounts of fuel and 
water which it could accommodate were totally inade- 
quate for the necessary 100 miles road test. But, on 
the other hand, advocates of steam will reply that such 
requirements are unreasonable, as both coal or coke and 
water are always easily and cheaply procured, whereas 
there might be some difficulty in obtaining paraffin for 
the internal combustion engine. Then there is the 
matter of price to be considered. . Although the range 
of action of a steam tractor may be considerably less, 
weight for weight, than that of the oil-engined vehicle 
which was successful, the prime cost would probably be 





not more than one half. These are points to which 
attention must be called, but we in no way wish to 
undervalue the distinctly meritorious performance of 
the successful vehicle. 


Ir is rather remarkable that the members of the 
Manchester Association of Engineers—which has been 
established over fifty years—have hitherto only twice 
elected for their president a representative of the largest 
branch of the engineering industry of the district, 
namely, that devoted to the production of textile 
machinery. We are pleased to learn that the oversight— 
for such it must have been—is about to be remedied 
during the next year, as the members have just elected 
with unanimity a worthy representative of the textile 
engineering industry for their president during the year 
1909-10 in Mr. J. H. Stubbs, who succeeds Mr. George 
Hughes. Itis to be hoped that the new president will be 
able to induce some disinterested member to give a paper 
on the driving of cotton mills. Such a paper ought to 
deal with the rival systems in which electric motors, gas 
and steam engines are employed. It ought, above all, to 
contain some trustworthy figures relating to the cost of 
operating with each source of power. The figures hitherto 
procurable have been almost exclusively brought forward 
by engineers interested in one or other of the rival systems, 
and on that account are liable to be regarded somewhat 
sceptically. 


THE views of the German Admiralty as to the possible 
requirements of future warships may be gauged by the 
magnitude of the work which” has been commenced 
recently in connection with the Kaiser Wilhelm Canal, 
between the North Sca,at the mouth of the Elbe, and the 
Baltic at Kiel. The work of enlarging the canal has— 
according to H.M. Consul-General at Hamburg—already 
been begun. The entire work will probably occupy 
between seven and eight years, and its cost is estimated 
at about £11,000,000. The waterway is to be deepened 
to 36ft , with provision for further deepening to 46ft. if 
necessary. The width of the canal both at bottom and 
water level is to be doubled, and new locks are to be 
constructed at both ends of the navigation having a 
length of 1082ft., a breadth of 147ft., and a depth of 46f6. 
The use of the canal by merchant shipping is rapidly 
increasing. In the year ending March 31st, 1908—the 
last for which figures are available—the total number of 
vessels entering or passing through the canal and paying 
dues was 34,998, with a registered tonnage of 6,423,441 
tons. These figures show an increase of 1840 vessels and 
460,316 tons over those of the preceding year. 


THE report of the Commission of Engineers which 
accompanied President Taft—at the time Secretary of 
State—to the Isthmus of Panama has been published, 
and proves to be a vindication of the Canal plan now in 
progress of execution. For months the Press of the 
United States, and, to a lesser extent, of our country, had 
been deluged with alarmist reports as to the eventual 
safety of the Gatun dam, which will form one of the 
features of the Canal undertaking. The avowed objective 
of the agitation was the substitution of the sea level canal 
project for the lock canal which is being constructed, and 
the scare concerning the Gatun dam had been seized 
upon as a welcome argument by those who are anxious 
to see the more costly plan substituted for that sanc- 
tioned by the Government. How far political intrigue is 
accountable for the agitation it is difficult to say. The 
lock canal is estimated to cost about seventy-two millions 
sterling, while the expenditure on a sea level canal would 
probably exceed one hundred millions, and occupy many 
more years in construction. Up to the end of 1908 the 
expenditure on the Canal, including the purchase money 
paid for the old works and for the concession, has 
amounted to about £38,000,000. Colonel Goethals, the 
chief engineer, is of opinion that the Canal will be opened 
for tratfic by the day which has been named for comple- 
tion—January Ist, 1915. 


Tue long-talked-of project for using the vast resources 
of water power in the Alpine districts for the “electrifica- 
tion” of the Austrian railways promises soon to become 
an accomplished fact. The engineering commission 
appointed by the Ministry of Railways has comp'eted 
its surveys, and the building of water-power stations 
in several localities will be started this year. Altogether 
the Commissioners investigated over 8700 kiloms. of 
rivers and streams, outlined 190 projects for utilising 
water power, and worked out detail plans for twelve 
power stations. Ii; is hoped that several lines will be 
operated by electricity within the next three years. The 
Ministry has been very careful not to infringe upon the 
rights of private owners and manufacturers by taking 
water power already used for other purposes. Indeed, it 





is claimed that the “ electrification ” of the railways will 
really benefit the manufacturers by reducing the cost of 
coal, whilst the more economical operation of the lines 
will also permit lower traffic rates. On the main lines 
manufacturers will be able to purchase electric power 
from the railways’ surplus at very low rates. 


For the first time in Austrian naval history, private 
naval architects have been invited to submit designs fo, 
the construction of large battleships. During the past 
thirty years all the bigger Austrian warships have been 
built from the designs of Chief Naval Constructor Popper, 
who is now on the retired list. Three new battleships of 
from 18,500 to 19,000 tons are shortly to be built, and for 
these the Austro-Hungarian marine architects have been 
asked to send in plans. The steel and iron for thege 
vessels, some 43,000 tons in all, will be provided by home 
industry. No final decision has yet been reached as to 
the armaments of these new battleships, but it is probable 
that the authorities will keep to the system of having 
guos of varying calibre, instead of to the all-big-gun 
favoured by the British Admiralty. 


Tue Aéronautical Exhibition at Olympia, which closed 
on the 27th, was the first really serious show of the 
kind in this country. We have had exhibitions of 
flying machine models before, but never before 
have real machines which have carried been 
brought together for the education of the British public. 
There were a good number of items in the catalogue; of 
them more than 90 per cent. might have been omitted 
without serious loss. They were little more than toys or 
crude models, of which the interest was small. |! they 
showed was that there is an infinite number of possible 
shapes of aéroplanes, and that any flat surface will fly if 
you will put sufficient power behind it, provided you can 
maintain the equipoise. The problem is to find that 
shape which takes least power to drive it. A fact which 
must have seized the attention of anyone who examined 
the successful aéroplanes was that they were by no means 
flimsy toys. They were well-made structures of very 
simple, straightforward design. Those made of wood 
appeared, on the whole, to be more workmanlike than 
those made of metal. Wood has the advantage that it 
can be worked to special shapes with an ease which is 
impossible in metal, and we may safely conclude that it 
will for a long time remain in favour. The methods of 
jointing it present features of great interest, and we were 
a little surprised to find that they are at present somewhat 
crude, Forexample, a neater method of joining two thin 
pieces at right angles than that generally employed re- 
quires to be found ; we were glad to notice that an English- 
made machine showed considerable superiority in this 
respect. There are lots of delightful little problems for the 
ingenious man in details of this kind. 


men 


Far and away the most important episode of the month 
was the debate on the Navy Estimates. The Government 
had provided for the laying down of four ships of the im- 
proved Dreadnought type, but in the course of his 
explanatory statement the First Lord admitted that 
they had learnt that Germany had increased both her 
rapidity of building and her slips suitable for the largest 
vessels, and was constructing first-class battleships at a 
speed which gave some cause for uneasiness. It 
was, therefore, proposed to add conditionally to the 
programme four more Dreadnoughts. The admission 
of the Government that Germany’s rate of output had 
been increased, and the significance of the appearance of 
the four ‘“ phantom ships,” as they are called, in the pro- 
gramme, stirred the whole country, and for the last few 
weeks the navy has been the subject. There can, indeed, 
be little or no doubt that the two-Power standard is 
threatened, for unless a great effort is made here, Germany 
will reach, if not surpass us in the number of first-class 
vessels in little more than three years. There are, 
however, reasons for thinking that the Government will be 
forced by the pressure of public opinion to enlarge the 
programme. New Zealand has come forward with a 
magnificent offer of one Dreadnought at once and another 
ifitisneeded. Australia has also offered one, and Canada 
is clearly disposed to do something. If the Government 
resolutely refuse to build themselves, they will at least 
be expected to accept these generous offers. 


ALTHOUGH from time to time suggestions have been 
made with regard to the organisation of a transport corps 
of privately owned motor vehicles, no practical tests of 
the utility of such an organisation had been made 
prior to the experiment which was undertaken by the 
Automobile Association on the 17th of the month. The 
object was to demonstrate the value of motor cars for 
conveying a force of soldiers to a place threatened by 
attack. On this occasion a battalion of Guards 
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under the command of Lieutenant-Colonel Erskine, 
was carried from the Crystal Palace to Hastings, 
a distance of 54 miles, in the remarkably short time of 
three hours. The battalion was at war strength, with 
first and second line transport stores and all requirements 
for troops taking the field. The men turned out at 
Wellington and Chelsea Barracks wearing the new web 
equipment. Every detail in the organisation had been 
carefully planned by those responsible for the scheme, and 
no fewer than 411 vehicles of all types were assembled 
for the run. The troops, comprising detachments from 
the Grenadier, Coldstream, and Scots Guards, were con- 
veyed in 286 private pleasure cars. The arrangements 
were elaborate, and, on the whole, the experiment may be 
said to have been a success. There were no accidents, 
and only three temporary breakdowns. ‘The country 
traversed cannot certainly be called flat, and the run, in 
view of the fact that there were so many vehicles on the 
road, was a distinctly good performance, especially when 
it is considered that it would have taken three days to do 
the distance under ordinary marching conditions and 
without the aid of self-propelled vehicles, 


Wuerg#er or not the Commissioners who have been for 
such a long time occupied in the investigation of the ques- 
tion of Sewage Disposal, have arrived at any really useful 
solution of this question as a whole, they certainly have 
done some excellent work on what may be described as 
more or less side issues. Their latest Report, which was 
issued during the month, deals with the waste products of 
whisky distilleries, and it represents a very considerable 
amount of investigation. The Commissioners had not 
only to make themselves conversant with the various 
processes carried out in the production of whisky, but 
also to investigate the different methods employed in 
rendering the waste substances and liquors innocuous. 
There is no doubt that the streams of many parts of 
Scotland have been seriously polluted by the discharges 
from distilleries which are, under certain circumstances, 
distinctly offensive. There appears, however, to be no 
reason at all why these discharges should not be so dealt 
with as to be no nuisance at all, and the Report discusses 
the various processes and methods of treatment. The 
distillers themselves, if one may judge from the tone of 
the Report, would seem quite willing to fall into line with 
the recommendations of the Commissioners, so it is likely 
that, in the near future, there may be considerable im- 
provement in streams about which there is at present 
good cause for complaint. 


Tuat they make a great deal of noise, and cause no 
inconsiderable amount of vibration, have always been 
accusations laid to the charge of the motor omnibus — 
nor have the accusations been without ground. How- 
ever useful the motor omnibus may be, it is certainly 
cumbersome and noisy. When the motor omnibuses 
were first licensed, the Commissioner of Police was a good 
deal more particular than some of the makers liked with 
regard to gearing and the noise they made, but the regula- 
tions which are now foreshadowed are, it would seem, 
likely to have a more pronounced effect than anything 
which has gone before. The matter has only at present 
been brought to the length of a refusal to grant licences 
to any vehicle above a certain weight and carry- 
ing capacity, but it is understood that the new regulations 
when they are issued will not only limit the maximum 
weight to 3} tons, but will reduce the carrying capacity 
to 26. This will mean a reduced earning power per omni- 
bus, and hence the incomes of the companies. Whether 
or not the reduced upkeep of the lighter omnibuses will 
counterbalance the lessened receipts remains to be seen, 
but it would certainly appear at first sight that the 
changes are likely to bear heavily on the omnibus 
companies. 


Wiru the assumption of its powers and responsibilities 
by the Port of London Authority on the last day of the 
month the Thames Conservancy ceased to exist as a 
factor in the life of the river below Teddington Lock ; 
but on the “ appointed day ” which saw the end of the old 
Conservancy, a new body, which will still be known under 
the old title, came into existence, and will in future 
control the river Thames between Teddington and 
Cricklade, in Wiltshire. The reconstituted Conservancy 
consists of twenty-eight members appointed by the 
Board of Trade, Port of London Authority, Metropolitan 
Water Board, London County Council, City Corporation, 
and the riverside county, city, borough, and urban 
district councils. Among the members are Lord Des- 
borough, who was the chairman of the late Conservancy, 
Mr. R. C. Lehmann, Mr. Basil Holmes, and Mr. R. N. 
Tough, all of whom are nominees of the Board of Trade. 
The duties and powers of the new body are very 
similar to those possessed by the old Conservancy in 
tespect of the upper river. 





| qm is the weight of the car in metric tons, or 


SOME RECENT TRAIN RESISTANCE 


3 
FORMULZ. | ( + 0.000517 ) 
By aes nt FRY. | where q is the weight of the car in pound- 


Tux car resistance formule collected in Tables III.| The formule given by Aspinall express the mean of a 
| number of very carefully executed experiments. 


d 1V. sh t, as i he | ive | That 
yee ee ae ee | for the five-car train, derived from over 200 experiments, 


resistances, opinion is divided as to the type of formula | *° ; 2 ; 

to be used. Most of the investigators Anta established | 8'V°S the resistance bes thousandths of the weight as 
formule simply to give a curve to pass through a number | 1.12 + 0.00344 V; for speeds in kilometres, or 
of experimentally determined points. Frank and | 1.12 + 0.0076 V%% for speeds in miles. It is to be noted 
Von Borries are guided by much the same considerations | that there is no inherent reason for the choice of this 
as in the establishment of their locomotive resistance | type of formula, and, as is seen from Carus-Wilson’s 
formule, and Carus-Wilson! does not set up a general | modification of it, practically the same results can be 
formula, but establishes a number of considerations to | expressed by a formula of the type a + bV + cV’. ; 
be applied to each particular case. Frank holds that the | Carus-Wilson’s; method of determination of train 


TABLE II].—Resistance Formule for Cars. Speeds in kilometres per hour. 
Four-wheeled Cars. 


Resistances in kg. per ton at speeds in kilom. per hour. 





Formula. —— 


Authority. | Weight and class 





_ | 0 2 | 40 60 | 80 | 100; 120 | 140 
Barbier ... 9-11 tons 1-6 + 0-023 V + 0-00046 V2 | 1-60 | 2-23 | 3-26 | 4-63 | 6-38 | 8-50 10-98 | (13-92) 
Nadal Passenger 1-6 0-027 V+ 09-0003 V2_ | 1-60 | 2-26 | 3-16 | 4-70 | 5-68 | 7-30 9-16 | (11-29) 
Sanzin Express, 10-15 tons 1-6 + 0-0184 V 0-00046 V2 | 1-60 | 2-15 | 3-07 | 4-36 | 6-01 | 8-04 | (10-44)| — 
Leitzmann 12-6 tons 2-2 + 0-000555 V2 2-20 | 2-42 | 3-09 | 4-20 | 5-76 | 7-75 | (10-2) — 
Leitzmann 12-6 tons 1-3 + 0-004 V+ 0-00068 V2 | 1-3 | 1-65 | 2-54 | 3-99 | 5-97 | 8-50 | (11-58) _ 
Frank 15 tons 2-5 0-0004 V2 2-50 | 2-66 | 3-14 | 3-94 | 5-06 | 6-50 8-246 
Frank ... .... Open wagons, 15 tons | 2-5 + 0-00032 V2 2-50 | 2-63 | 3-01 | 3-65 si rs a 
Laboriette .... Loaded wagons, 15 tons 1-45 + 0-0008 V2 1-45 | 1-77 | 2-73 | 4-33 | — — _ — 
Proposed mean formula... ... ...  .../1-6 0-02 V + 0-00045 V2 | 1-60 | 2-18 | 3-12 | 4-42 | 6-08 | 8-10 | 10-41 | (13-02) 

Bogie Coaches. 

Gutbrod... .. — 0-6 + 0-0111 V + 0-0005 V2 | 0-60 | 1-02 | 1-84 | 3-07 .| 4-69 | 6-71 9-13 | (11-95) 
Nadal eee ~ 1-4 + 0-016 V + 0-0002 V2 | 1-40 | 1-80 | 2-36 | 3-08 | 3-96 | 5-00 | 6-20 (7-56) 
eg 30 tons 1-6 + 0-00456 V + 0-000456 V4 1-60 | 1-90 | 2-51 | 3-52 | 4-88 6-72 | 8-73 | (11-17) 
Von Borsies ... 30 tons 1-5 + 0-012 V + 0-0003 V2 | 1-50 | 1-86 | 2-46 | 3-30 | 4-38 | 5-70 7-26 (9-06) 
Frank 30 tons 2-5 + 0-0003 V2 2-50 | 2-62 | 2-98 | 3-58 | 4-42 5-50 | 6-82 (8-38) 
Aspinall ... 20 cars (20 tons) 1-12 + 0-00252 v3 1-12 | 1-49 | 2-30 | 3-42 | 4-90 | 6-57 | 8-42 10-70 
Aspinall... .. 5 cars (20 tons) 1-12 + 0-00344 V# | 1-12 | 1-63 | 2-74 | 4-25 | 6-27 | 8-54 | 11-0 14-2 
Carus- Wilson Mcdification cf last (0-67+ 0-0406 V + 0-0004 V2 | 0-67 | 1-64 | 2-93 | 4-55 | 6-58 8-73 | 11-3 14-2 

formula | 
Proposed mean formula ... 1-6 + 0-009 V+: 0-00038 V2 | 1-60 | 1-93 | 2-56 | 3-51 | 4-75 | 6-30 | 8-16 10-31 








rolling resistance of cars and locomotives in thousandths resistance is, in —— perhaps the — logical which 
of the weight is r, = 2.5 + 0.000142 V%, for speeds in has been suggested, as he proposes to determine separ- 
ec Ng an 8 Bie y? fee tine er nn ately all of the elements which go to form the resistance, 
per hour nl adh ot piston pti mn Sacieeme te so that the resistance can be built up for each individual 
locomotives to add the machinery and the air resistances, case. Unfortanstely, there are almost insuperable difi- 


for the train it is only necessary to increase the coefficient culties ak the Brigas Teg a a —— oP ana 
of V* to bring the air resistance into account. As the hago rape dire ane: ca ee ae a eee 


, : rf is of the form a + 6 V + c V’, and that a is determined 
naga er 4 pa: pace shear ape ee wsciinis only by the journal friction, the rolling friction of the 
P wi oe bo ss wheels on the rail, and the track resistance. The 


For each passenger coach or closed coefficient of V, that is b, he assumes to be determined 


Goods wagon... ... ... ... ... 0.56eq.m. = 6.0 sq. ft. by the side-to-side motion of the carriage, which he con- 

ed = pm — aeee sabe. pr va wees Pa ” siders sets up a resistance proportional to the play of the 
or each open empty goods wagon 1.62 , = 17.2 2 : : a : 

Wise Sia ante ani tan ani nadia 20 7 =215 ” flanges on the rails, and inversely proportional to the 


rigid wheel base of the vehicle. This would give a 
Against these surfaces Frank assumes the air to strike greater resistance for bogie vehicles than for four-wheeled, 

TABLE I1V.—Resistance Formule for Cars. Speeds in miles per hour. 
Four-wheeled Cars. 


Weight and class Resistances per 1000 lb. at speeds in miles per hour. 

















Authority. | ot eas Resistance formula. _ 
‘ 0 10 20 30 40 50 60 70 80 

Barbier 9-11 tons 1-6 + 0-037 V+ 0-00119 V2} 1-6 | 2-08 | 2-75 | 8-77 | 4-98 | 5-9 | 8-10| 9-3 | 10-44 
Nadal passenger 1-6 + 0-0435 V+ 0-COU78V2 | 1-6 | 2-10 | 2-76 | 3-60 | 4-58 | 5-72 | 7-01 | 8-46 10-07 
Sanzin Express 10-15 tons {1-6 + 0-0296 V + 0-00119 V2 1-6 | 2-06 | 2-66 3-55 | 4-68 | 6-05 | 7-66 | 9-5 | 11-58 
Leitzmann .. 12-6 tons 2:2 + 0-00144 V2 2-2 | 2-34 | 2-67 | 3-49 | 4-50 | 5-80 | 7-38 /19-25 | 11-41 
Leitzmann.. 12-6 tons 1-3 + 0-00645 V + 0-00171 V2} 1-3 | 1-53 | 2-11 | 3-03 | 4-29 | 5-89 | 7-84 | 0-13 | 12-76 
Frank... 15 tons 2-5 + 0-00104 V2 2-5 | 2-60 | 2-91 | 3-43 | 4-16 | 5-10 | 6-44 | 7-59 | 9-15 
Frank.. Open wagons 15 tons 2-5 + 0-00083 V2 2-5 | 2-58 | 2-82 | 3-24 | 3-82 | 4-57 | 5-38 | 6-56 | 7-81 
Laboriette .. Loaded wagonsabt. 15 t. 1-45 + 0-40208 V2 1-45 | 1-65 | 2-26 3-28 | 4-71 | 6-65 | 9-93 |11-64 | 14-75 
Proposed mean formula ... ... ...) 1-6 + 0-032 V + 0-(012 V2 | 1-6 | 2-04 | 2-72 | 3-64 | 4-80 | 6-20 | 7-84 | 9-72 | 11-84 

| 

Bogie Coaches. 

Gutbrod — 0-6 + 0-0179 V + 0-00138 V2|0-6 | 0-90 | 1-48 | 2-30 | 3-39 | 4-74 | 6-35 | 8-64 | 10-35 
Nadal... .. _ 1-4 + 0-0258 V+ 0-00052 V2] 1-4 | 1-71 | 2-12 | 2-63 | 3-26 8-99 | 4-76 | 5-75 | 6-75 
Barbier and 30 tons 1-6 + 0-007385 V + 0-00118 V2] 1-6 | 1-79 | 2-21 | 2-88 | 3-78 | 4-91 | 6-28 | 7-89 | 9-74 

also Sanzin } 
Von Borries 30 tons 1-5 + 0-01938 V+ 0-000776 V2 1-5 1-77 | 2-19 | 2-77 | 8-51 | 4-40 | 5-45 | 6-65 | 8-01 
Frank 30 tons 2:5 + 0-00078 V2 2-5 | 1-77 | 3-20 | 3-20 | 3-74 | 4-45 | 5-20 | 6-32) 7-49 
Aspinall 20 cars, 20 tons 1-12 + 0-00558 vi 1-12 | 2-57 | 1-94 | 2-74 3-73 4-91 | 6-25 | 7-75 | 9-42 
-- 5 cars, 20 tons 1-12 + 0-0076 V® 1-12 | 1-38 | 2-24 | 3-32 | 4-68 | 6-28 | 8-10 | 9-03 | 12-42 
Carus- Modification of last'0-67+ 0-0653 V + 0-€0097 V2 | 0-67 | 1-47 | 2-85 | 3-50 | 4-83 | 6-36 | 8-08 | 9-99 | 12-10 

Wilson) formula 1-42 | 
Proposed mean formula ... 1-6 + 0-018 V+ 0-001 V2 1-6 | 1-83 | 2-26 | 2-89 | 3-72 | 4-75 | 5-98 | 7-49 | 9-04 











| because of the shorter rigid wheel base, if it were not assumed 
that only the weight of the bogie is involved in the side 
movement. The coefticient of V* is assumed to be due to 
the air resistance due to the impact of the air on the 
front end of the train, to the suction at the rear end, to 
the friction of the air along the sides, and to the resist- 
ance of the air to the passage of the bogies if the vehicles 


with a force of 0.0054 Vi kilogrammes per square metre, 
or 0.00178 V* pounds per square foot, the speeds being 
respectively in kilometres and miles per hour. From | 
these figures, with average weights of trains, he finds the | 
formule given in the tables. 

Von Borries was not disposed to accept Frank’s con- 
tention that the variable resistances were only propor- ! ; : 
tional to the square of the speed, and built up his car | are of this class. To ascertain the value of the various 


resistance from the results obtained by the Studiengesell- | elements, Carus- Wilson compares the results of the tests 
schaft, which |made by Barbier on four-wheeled and bogie carriages. 


showed for the rolling resistances in | : oar ‘ 
thousandths r, = 1.5 + 0.012 V; in metric, or 1.5 + | The formule as given by Barbier in metric units are 
Translated into pounds per ton 


0.0193 V in English units. To this Von Borries added | — in Table II. 
0.0003 V7 or 0.000776 V? for the air resistance, following | (2240 Ib.) and miles per hour they are :— 
Nadal in this latter particular. To make anallowancefor| For four-wheeled carriages: 

a variation in the weight of the car Von Borries proposed | r = 8.52 + 0.0815 V + 0.00262 V2. 


to write the coefficient of V’ as t: + 0.0002 ), where | For bogie carriages : 
qm | -  -_» = 3.52 + 0.0162 V + 0.00260 V*. 


t “ Proceedings, ’ Institution of Civ.] Engineers, Vol. clxxi. 








* No. I. appeared March 26th. 
t “Proceedings,” Inst. Civil Engineers, Vol. clxxi. 
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Fig. 1—BROOKE MARINE MOTOR 


















































Fig. 3—PARSON’S 7-H.P. LIGHTING SET 


Carus- Wilson uses curves which give values slightly 
different from these direct translations of Barbier’s 
original formule. By assuming that the difference 
between the two resistances at a speed of 60 miles an 
hour is due only to the difference in the flange resistances, 
and that the ratio of the flange action of the four-wheeled 
coaches to that of the bogie coaches is given by the 
expression :— 

begie wheel base _, weight of whole bogie car 

four-wheel base weight of two bogie trucks’ 
it is found that the resistances of the two classes of 
coaches at 60 miles an hour are made up as follows, the 
resistances being in pounds per ton :— 


es Four-wheel 
Bogies. coaches. 
Journal and rolling friction... 1.6 ... ... 1.6 
Flange action ... 7.0 11.0 
Air resistance 5.7 5.7 
Total . 14.3 18.3 


Caru3-Wilson does not express these results in the 
shape of a formula, but since the journal and rolling 
friction are constant, the flange action is proportional to 
the speed, and the air resistance proportional to the 
square of the speed, the resistances just given determine 
the following formule for the resistances in pounds per 
ton :— 

For four-wheel coaches : 

yr = 1.6+ 0.183 V + 0.00158 V* 
For bogie coaches : 
r = 1.6+ 0.116 V + 0.00158 V? 

It is impossible to determine from the existing data 
whether this analysis of the resistances is accurate or not, 
but it is worthy of note that whereas Carus- Wilson 
assumes that the air resistance in the two cases is the 
same, Barbier says that the difference between the 
resistances of the two classes of vehicles is chiefly due 
to the smaller number of spaces between carriages in the 
train of bogie vehicles, so that the influence of the air 
on the train is notably reduced. It seems as though the 
truth might very well be that while the coeflicient of V? is 
mainly determined by the air resistance, and the coefficient 
of V by the movements of the vehicle in relation to the track, 
yet some of these latter movements set up a resistance 
which is dependent on both the speed and the square of 
the speed. To represent the mean values indicated by 
the more important of the tests reviewed above the writer 
proposes the formule given below. That for the four- 
wheel coaches is a slight modification of Sanzin’s formula, 
while that for the bogie coaches lies midway between 
the formule of Sanzin and Von Borries. 

The formule for metric units are :— 

For four-wheel coaches : 

Tm = 1.6 + 0.02 Vi + 0.00045 V?2 





For bogie coaches : 
Tn = 1.6 + 0.008 V, + 0.00038 V2 


The formule chosen for the resistances in pounds per 
thousand of the weight and the speeds in miles per hour 
are :— 

For four-wheel coaches : 

r= 1.6 + 0.082 V + 0.0012 V’ 

For bogie coaches : 

r= 1.6 + 0.013 V + 0.001 V* 
In selecting these formula the main idea has been to 
secure results which lie fairly along the mean of the 
various experimental determinations, and at the same 
time the coefficients have been chosen with the view of 
expressing the fact that the four-wheeled cars offer a 
greater surface to the air per unit of weight, and that 
the bogie makes for smoother riding and lower resistance 
from the miscellaneous shocks which determine the 
coeflicient of the second term. 

In the tables the resistances for zero speeds are shown 
for the purpose of comparing the formule only. The real 
starting resistance will be considerably higher. The for- 
mul do not apply for speeds of less than about ten miles 
an hour. 








THE AERO AND MOTOR BOAT EXHIBITION. 
No. IL.* 

In our last issue we dealt solely with the exhibits of 
aeroplanes and the engines designed specially for 
aeronautical purposes. In this article we propose briefly 
to deal with the motor boat section. There were not 
many motor boats in the Exhibition, and those shown did 
not appear to possess any particularly new feature. The 
Maudslay Company showed its 40ft. racing boat De 
fender 1.; Messrs. James Taylor and Co., of Bridge 
Wharf, Chertsey, had several very good launches, the best 
probably being a 30ft. carvel built river launch, designed 
with torpedo stem and fine lines. Her beam was 5ft. Yin., 
and the boat had a draught of only 2ft. She was driven 
by a 14 horse-power marine motor placed well forward, 
and her designed speed was 12 miles per hour. There 
was a nice motor fishing launch shown by the Channel 
Motor Company. This beat was 25ft. in length by 
7ft. 6in., and fitted with a 6-8 horse-power Channel motor 
and feathering propellers. These boats were well built, 
and should prove serviceable. 

One of the best exhibits in the motor boat section was 
the seamless steel lifeboat, 28ft. in length by 8ft. beam. 
She appeared to be an excellent vessel, strongly 
built, and nicely proportioned. The boat is driven by 
a 15 horse-power Gardner marine motor, and is capable 





* No. L appeared March 26th. 





Fig. 4—SPICER’S LIGHTING SET 


of carrying thirty-eight passengers at a speed of eight 
miles per hour, and has a sufficiently large fuel capacity for 
a cruise of 200 miles. Many well known firms were 
showing quite small river boats and dingheys fitted with 
small engines. 

Messrs. J. W. Brooke, of Lowestoft, had a fine example 
of an estuary cruiser on their stand. It was 35ft. in 
length by 7ft. 4in. beam, built throughout of teak, with 
two thicknesses of diagonal planking. It was well 
arranged for the passengers’ comfort. The boat was 
driven by an 18 horse-power Brooke engine of the firm's 
standard type. We were told that a similar boat 
was awarded the British Motor Boat Club’s bronze 
medal in the Gravesend-Cowes race in 1907 for a non- 
stop run of twenty-three hours. The same firm also 
showed a hydroplane 16ft. long by 4ft. 6in. beam, with 
one step. The craft was built in mahogany, with two 
air tanks, and was fitted with a 12 h.p.two-cylinder Brooke 
hydroplane engine. The whole boat, which was designed 
to mect the British Motor Boat and Motor Yacht Club’s 
restricted classes, is, we were told, capable of travelling 
at a speed of 20 knots. In Fig. 1 we illustrate one of 
Brooke’s 45 horse-power marine sets complete, and the 
engraving clearly shows the compactness of the plant. 

Numerous reversible propellers and gear boxes were to 
be seen. Some makers favoured one type, whilst others 
leaned towards the other class. There did, however, 
appear to be a more general preference for a gear box 
than for reversible propellers. ‘Che new gear box shown 
by Herse and Savory, of Teddington, possessed features 
which called for special attention. It was of the cone- 
clutch type, and for small powers it is probable that 
such a gear would be highly satisfactory. For 
high powers we rather suspect that trouble would be 
experienced with the clutches. The design is such that 
by asmall movement of the propeller shaft and propeller 
—the total maximum travel being only 1jin.—the motor 
clutch engages with the ahead or astern clutch respec- 
tively. Fig. 5 shows the ‘gear in a neutral position. ‘The 
clutch on the engine shaft is a fixture, and on moving the 
propeller shaft towards the engine, that is to the left, it 
receives the ahead drive through the contact of the two 
shaded clutches, the forward push of the propeller assisting 
to transmit the drive. The reversing mechanism is now 
idle. When going astern the propeller also helps to keep 
the clutch wellin. The propeller clutch is moved aft, 
leaving the motor clutch and engaging on its inside with 
the inner reversing clutch, and then drawing aft the 
whole reversing mechanism, so bringing the outer revers- 
ing clutch into engagement with the motor clutch, which 
thus drives the outer casing of the gear. This being con- 
nected with one bevel wheel, reverses the bevel wheel 
furthest forwards, and the latter wheel drives the inner 
surface of the propeller clutch. 

Other reversing gears were shown, but perhaps the 
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simplest in the Exhibition was that shown by Parsons, | 
of Southampton. This gear has now been in use for | 
time, and no doubt most of our readers are familiar | 


some c 
with its construction. 


AN IMPORTANT PATENT CASE. 





THERE can be no danger of over-rating the importance 


Of the reversing propellers shown, we would direct | of the judgment delivered last Friday by Mr. Justice 
attention to the “Gaines” shown by Spicer, of Hastings | Parker, in the case of In re Hatschek’s Patent. The 
House, Norfolk-street, Strand. The blades are cast in | merits of the particular case are of no great interest; in 
one piece, With an enlarged innerend of spherical shape | point of fact, his Lordship merely affirmed a decision of 
on one side and a planed surface on the other. The neck | the Comptroller who had revoked a patent, on the ground 


of each blade rests in a bearing formed equally in two 
halves of the boss. When the blades are in place, a 
triangular space is left in the centre of the boss, 
which is completely filled up by a sliding boss, while 
the flat sides of the boss bear against and support the 
three blades on their inner end. Thus, whatever position 
the blades are in they have always a full bearing on the 
sliding block. All the mechanism is securely encased, 
and no water can get at the working parts. 

Brief reference was made last week to the great increase 
in the number of small lighting sets ostensibly designed 
for yacht electric light installations. Two examples of 
such plants are illustrated in Figs.3 and 4. The first 
was made by the Parsons Motor Company, of Southamp- 
ton. It consists of a single cylinder 7 horse-power engine, 
the designer of which followed the firm’s usual practice. 


It is direct coupled to a 3-kilowatt shunt-wound dynamo. | 
The set can be operated either on petrol or paraftin, but | 


the latter fuel is nearly always adopted. 

The other lighting set. Fig. 4, was exhibited by Mr. 
Spicer, of Hastings House, Norfolk-street, W.C. It is a 
very compact set, comprising a single-cylinder engine, 


having a 8}in. bore by 44in. stroke, and a normal running | 


speed of 800 revolutions per minute. The inlet valve is 
automatically operated, and is placed directly over the 
exhaust valve. Petrol is used as fuel, and this is supplied 
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| that it had not been worked in this country. It is the 

| preliminary observations of a general nature which fell 

| from the learned Judge that merit the attention of all who 
— to understand the real meaning of the Patent Act, 
907. 

Sec. 27 of the Act provides that at any time not less 
| than four years after the date of a patent, and not less 
| than one year after the passing of the Act, any person 
| may apply to the Comptroller for the revocation of the 

patent on the ground that the patented article or process 
is manufactured or carried on “ exclusively or mainly ” 
| outside the United Kingdom. The second clause of the 
section authorises the Comptroller to revoke a patent on 
application, unless the patentee is able to prove that the 
article is produced or the process carried on to “an 
adequate extent” in the United Kingdom. Writing on 
this subject on May 29th last year, we said :—-“ The pre- 
cise meaning of the words ‘an adequate extent’ is not by 
| any means obvious, and it is probable that they will afford 
| plenty of work for the lawyers ia future years, seeing that 
the decisions of the Comptroller are subject to appeal to 
the Court, and counsel he may appoint will be entitled 
to appear and be heard in support of his conclusions.” 
We also pointed out that, although the compulsory 
working clause was directly framed for the purpose of 
securing the manufacture of commodities patented by 
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Fig- 5-MOTOR BOAT REVERSING GEAR 


tothe cylinder through a Longuemare carburetter. The 
high-tension magneto is neatly arranged on a bracket 
bolted to the crank case, and is driven off the half-speed 
shaft through spur gearing. The engine is directly coupled 
to a shunt-wound dynamo capable of generating sufficient 
current for supplying thirty-two 25 candle-power metallic 
filament lamps. 

Of the engines for motor boat work we do not intend 
to say much. The Parsons Motor Company, of Southamp- 
ton, is showing several sizes of its engines for this work. 
We would particularly draw attention to a small 7 brake 
horse-power auxiliary propelling set recently introduced by 
the firm. The engine is of the Parsons standard design, 
and it is direct coupled to the propeller shaft. There is 
a small clutch for putting it in and out of gear, but no 
reverse is provided, as this is considered unnecessary for 
the special purposes for which such an installation would 
be needed. The propeller shaft is well lubricated, and 
the propeller is free when the engine is not in use. 

The large 80 horse-power marine engine shown by Milnes- 
Daimler, Limited, and illustrated in Fig. 2, was one of 
the best engines in the Exhibition. It is designed to run 
on either paraffin or petrol, and at 800 revolutions per 
minute ; on the former fuel 72 horse-power is developed. 
With petrol, and running at the same speed, the engine 
develops 85 horse-power. It was the only engine we saw 
in the Exhibition which was fitted with a self-starting 
apparatus. This consists of a pump operated by hand, 
which draws in a mixture of petrol and air into the 
pump. This mixture is then forced through a pipe and 
non-return valves to the inlet valve chambers. The 
engine has four cylinders, 165 mm. bore and 2000 mm. 
stroke. The usual Mercédés design is followed, the 
cylinders being cast in pairs, and the valves arranged on 
either side of the engine. There is a good reversing 
gear. It consists of a metal-to-metal cone clutch. When 
the cone is pressed into a corresponding recess in the 
fly-wheel, forward motion is obtained. If the cone is 
pressed in the reverse direction into a fixed brake ring, 
the reverse is actuated by means of two pairs of bevel 
wheels, 

No account of the marine section would be complete 
without reference to John I. Thornycroft and Co.’s 
engines. Amongst other things this firm is show- 
ing a set of its 4-cylinder 105 brake horse-power 
engines complete with reversing gear. The cylinder 
dimensions are 8in. by 8in., and low-tension magneto 
ignition is adopted. There is also a 4-cylinder 53 brake 

orse-power engine, and a new type of motor developing 
18 horse-power. The latter has two cylinders 44in. by 
6in., and will run on either paraffin or petrol. It has, 
however, been specially designed for using the former 
fuel. The flexibility of the engine will be gathered from 
the fact that its speed can be varied from 250 to 1300 
revolutions per minute, though its normal speed of 
running is between 750 and 950 revolutions per minute. 








foreigners of all nationalities in this country, the section 
makes no discrimination between British inventors and 
the foreign owners of pavents in this country. 

In the case under review, Mr. Justice Parker, before 
whom all these cases relating to patents are bound to 
come, if there is an appeal from the Comptroller, set him- 
self to define the words “exclusively or mainly” and 
“adequate extent.” He said that: “‘ The keynote of the 
section is, in my opinion, forfeiture for abuse of the 
monopoly at the instance of even a common informer, 
the abuse being in certain circumstances presumed 
unless otherwise disproved.” It was contended on behalf 
of the patentee that the patented article could not be said 
to be “mainly” manufactured abroad unless more than 
50 per cent. of the articles were manufactured outside 
England. His Lordship said that he did not think that 
a process or article could be said to be mainly carried on 
or manufactured abroad merely because it was carried 
on or manufactured abroad to a somewhat greater extent 
than in the United Kingdom. To come within the sub- 
section, the disparity must, in his view, be greater than a 
mere percentage. He also said that if the article be 
manufactured within the United Kingdom to an extent 
as substantial as may reasonably be expected having 
regard to what is done abroad, he did not think the state 
of circumstances was as contemplated by the section. 
These phrases are somewhat vague; but the real truth of 
the matter is that each case must be decided in accord- 
ance with its own peculiar facts. 

Mr. Justice Parker makes it quite plain that the com- 
parison is to be made between manufacture abroad and 
manufacture in this country. The question whether the 
articles manufactured abroad are or are not imported 
into this country is not an element to be taken into 
account. Again, the question whether the foreign 
manufacture is carried on under foreign patents does not 
matter. ‘Suppose,’ said his lordship, “the patentee 
had no foreign patents, and yet for some reason of his 
own chose to prevent the industry arising here, while 
industries in the patented article or process were being 
developed abroad, I think the section would apply. 

The section is meant to hit any abuse of the monopoly, 
the object or result of which was to benefit foreigners at 
the expense of the traders of the United Kingdom.” With 


| regard to what is manufacture in the United Kingdom 


to an “adequate extent,” Mr. Justice Parker did not 
lay down any general principle. He pointed out, how- 
ever, that manufacture would not be adequate “if it be 
less than it would have been but for the fact that the 
patentee has exercised the rights conferred by his patent 
to the hurt of British industry—for example, the fact 
that he has given foreign traders a preference over British 
traders would be material.” Again, no reasons for non- 
manufacture can be satisfactory “ which do not account for 
the inadequacy of the extent to which the patented article is 


| manufactured, or the patented process is carried on in 


this country, by causes operating irrespective of any 
abuse of the monopoly granted by his patent. A patentee 


| must not give preferential terms to foreigners and then 


in this country on similar terms. He must at least take - 
the same pains to develop the new industry here as he 
does abroad.” But the patentee who has allowed part of 
the home demand to be satisfied by importation from 
abroad has not necessarily precluded himself from proving 
that the manufacture of the patented article is adequate, 
or from giving satisfactory reasons why it is not adequate. 
In other words, the policy of the section is to give fair 
play, not protection, to British industries. 

The mere fact that there is no demand for the patented 
article in this country will not, in his lordship’s view, be a 
satisfactory reason for not working. Evenin the absence 
of demand, the manufacture might be inadequate, because 
the rights of the patentee might have been so exercised 
as to preclude the growth of the demand by the imposi- 
tion of unreasonable prices or unreasonable terms for 
licences. Again, the fact that the patent cannot be 
worked at a profit in this country is not of itself a 
sufficient reason for not working. ‘ Could he have started 
an industry if he had used his monopoly fairly as between 
home and foreign trade, or if he had devoted the time and 
money which he has expended in developing a foreign 
industry in developing a home industry?” That is 
the test question to be asked in all cases. An industry 
which has been carefully fostered abroad might well 
have been made successful in this country. 

The remainder of Mr. Justice Parker’s general observa- 
tions were devoted to the consideration of certain difficult 
questions which have arisen in the Patent-office with 
regard to procedure. According to the practice hitherto 
adopted, the complainant simply alleges that the patentee 
is in default within the meaning of Section 27. The 
patentee is then bound to file an answer, in which he 
either denies or admits the truth of the allegation. If he 
says it is untrue, he must support this allegation by 
evidence. In many cases this is a difficult matter, and in 
other cases it may be most unfair to the patentee to 
reveal what may really be trade secrets. As Mr. Justice 
Parker says: “ Even if the patented article or process is 
not manufactured or carried on abroad at all, yet, if 
anyone makes an application, the unfortunate patentee 
has to disclose, perhaps to some competitor or intending 
competitor, particulars of his business which he may not 
desire to disclose, and to give evidence in defence of hir 
conduct before any case raising a presumption against 
him has been made out.” His lordship therefore recom. 
mends that the Comptroller should always insist that 
every applicant shall give at any rate prima facie evidence 
of the existence of the state of affairs contemplated by 
the section—i.e., working abroad, &c.—before the patentee 
is put to the trouble and expense of finding out and pro- 
ving the extent to which the patented process or 
article is manufactured in this country or abroad, and 
of explaining and justifying everything he has done 
since the grant of his patent. He pointed out, also, that 
all the evidence which either party desires to adduce 
should be heard by the Comptroller, and that, as a general 
rule, fresh evidence will not be admitted on appeal. 

This judgment should do much to clear the air for 
those who contemplate the institution or the defence of 
proceedings under the new Act. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THE forty-ninth annual meeting of the Institution of 
Naval Architects began at 11.30 a.m. on Wednesday, in 
the hall of the Society of Arts, John-street, Adelphi. 
Owing to the recent death of Lord Cawdor’s sister, Sir 
William White took the chair. There was a large 
attendance. 

After the transaction of some routine business, the 
annual report of the Council for the past year was read. 
It was in all respects satisfactory, particularly in the 
matter of finance. Owing to the death of Dr. F. Elgar, 
vacancies have occurred in the list of representatives of 
the Institution on various public bodies, and the following 
selection of representatives has been made :—Sir Theodore 
Doxford on the Advisory Committee to the Board of 
Trade; Sir John Durston on the Governing Body of the 
Imperial College of Science and Technology; and Mr. 
Thomas Bell, of Clydebank, on the Main Engineering 
Standards Committee. By the invitation of the President 
and Council of the Schiffbautechnische Gesellschaft, 
members of this Institution were enabled to attend the 
summer meetings of the German Society of Naval 
Architects that were held in Berlin last June, and every 
courtesy was shown to those who were able to take 
advantage of the invitation. It is not proposed to hold a 
summer meeting this year, as the completion in 1910 of 
fifty years since the foundation of the Institution in 1860 
will call for a special commemoration of that event, and 
it is intended that an International Congress shall be held 
in London next year, to which delegates from the prin- 
cipal foreign countries will be invited. Itis to be regretted, 
we think, that the scheme for the construction of an 
experimental tank at Bushy hangs fire. It will be 
remembered that Mr. A. F..Yarrow undertook to defray 
the cost of the tank if an adequate guarantee for its sub- 
sequent maintenance for ten years was forthcoming. The 
requisite sum has not been subscribed, but the Governing 
Body of the National Physical Laboratory have expressed 
their readiness to proceed with the execution of the 
scheme without further delay, and it is anticipated that 
all the necessary support will be forthcoming from the 
shipbuilding and shipowning firms. The award of the 
annua! gold medal has been made to Captain T. J. 
Tresidder, C.M.G., for his valuable paper on “ Modern 
Armour Plate and its Attack,” while a premium has been 
awarded to Mr. W. S. Abell for his “ Notes on Ship Cal- 
culations.” 

The first paper read was that by Lord Brassey on 
“ Types of Warships Omitted in Recent Programmes of 
Naval Construction,” of which the following is a full 
abstract :-— 








| seek to defend his conduct by offering to grant licences 


I have had the honour of being invited to open our proceedings 
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with a short paper on shipbuilding for the Navy. At the present 
time, when public attention is keenly directed to naval affairs, 
and some anxiety is felt as to our naval position, your Council 
desires that our shipbuilding policy in its technical aspects should 
be discussed by members of your Institution. 

It is an obvious remark that it is in vain that Parliament should 
vote lavishly for the Navy if the money is ill spent. In the latest 
edition of his work on Fortification, in words which may appro- 
priately be quoted, Sir George Sydenham Clarke recalls the 
enormous waste on many ill-designed vessels which have been 
built for the British Navy. He rightly insists that if the errors of 
the past are to be avoided in the future, it can only be by 
ae care and unwearying ,study in directing shipbuilding 
policy. 

In considering programmes of construction, battleships stand 
first in order. Those now building for every maritime Power are 
of the Dreadnought type. 

Unanimity of professional opinion in relation to construction is 
weighty, though perhaps less conclusive than some may think. 
In a paper contributed to the last issue of Jane’s “‘ Fighting 
Ships,” Colonel Cuniberti, the eminent Italian constructor, has 
some interesting observations on the influence of the imitative 
sense on contemporary shipbuilding for the purposesof war. ‘‘The 
needs,” he says, “‘of every country differ. Their constructors 
build types almost identically the same. - . The number of 
experts scattered about the world who, with pencils in their 
hands, are designing ships, is small. Some of these, certainly, 
whilst having one eye on their own design, have the other turned 
to the drawing-board of their opposite number.” Unanimity has 
been reached, not as the result of independent investigation, but 
by imitation of British designs. 

These remarks are not made in disparagement of the Dread- 
nought. To the British Admiralty belongs the credit of producing 
the first specimen of a new class of battleship, showing a marked 
advance over all preceding types in speed and in guns of the 
heaviest calibre. The coal endurance is sutficient for ocean 
passages. Occasions may arise in naval warfare when superiority 
in speed and big-gun armament might decide the issue. It is 
necessary to secure a preponderance for the British Navy in 
Dreadnoughts, 

It is not inconsistent to contend that other types beside the 
Dreadnought are of great value for the line of battle. We see in 
recent naval construction a continuous increase in dimension and 
In cost, 


Displacement. Cost (including guns). 


ons. < 
Lord Nelson 16,500 1,654,098 
Dreadnought tk See ere 
Téméraire 18,600 | Not given in Navy Esti- 
St. Vincent 19,250 mates. In round figures 
Neptune 20,000 / possibly £2,00u,000. 


The latest battleships designed for Germany, United States, and 
Japan are ships of 20,000 tons. 

_ In his recent volume on Naval Administration, Captain Mahan 
insists on the objections to continual increase of dimensions :— 
‘* When a certain speed has been attained, a small increment must 
be purchased at a very great sacrifice. What shall the sacrifice 
be‘ Gun power! Then your vessel, when she has overtaken her 
otherwise equal enemy, will be inferior in offensive power. 
Armour! Then she will be more vulnerable. Something of the 
coal she would carry! But the expendi ure of coal in ever- 
increasing ratio is a vital factor in your cherished speed. If you 
can give up none of these things, will you increase the size? . . 
Will you have smaller numbers with larger individual power 
Then you sacrifice power of combination.” 

There are considerations in connection with armaments. ‘‘ The 
main instrument,” says Sir Cyprian Bridge, ‘‘is the gun, and it is 
its fire that has to be concentrated. If the ships are distributed 
at suitable intervals, the enemy’s return fire must be either diver- 
gent or be only imperfectly concentrated. The mounting 
of very heavy armaments in single ships reduces numbers. . . . 
This constitutes an obstacle to the desirable tactical dispersion.” 
So, too, Sir Reginald Custance. In his chapter on the battle of 
Tsushima, the gallant author shows how “the fire of sixty-three 
guns was concentrated on the leading ships of the Russian line. 
Shells rained on their decks. They were enveloped in a sheet of 
flame. The great principle of dispersing the guns to concentrate 
their fire was emphasised and confirmed.” 

With increase of dimensions we have not secured invulnerability. 
It is not possible to protect the whole area of side above water with 
impenetrable armour. In the war in the Far East the mine was 
a deadly weapon. 

If we were creating a new Navy for the defence of the British 
Empire, it would be desirable to lay down a proportion of ships of 
moderate dimensions. We are relieved of this necessity. We 
have, as Mr. McKenna has said, a mighty fleet of ships earlier than 
the Dreadnought. The forthcoming volume of the Vaval Annual 
will give a list of forty-four British battleships. Classing the Lord 
Nelsons for the time being as Dreadnoughts, we have no less than 
thirty-eight other ships, of which the oldest was launched in 1894. 
Collectively, these ships carry 144 12in. guns, eight 10in. guns, 
thirty-two 9.2in. guns, twenty-eight 7.5in. guns, and 428 6in. 
quick-firers. They are heavily armoured. Speed, 18 to 20 knots 
an hour. With brave and well-trained men behind the guns, and 
under the command of captains reared in a service which has no 
record of failure, we havea fleet of vessels which well answer in 
these later days to the two-deckers of the glorious past. 

It is not necessary to dwell on the armoured cruisers. The type 
has disappeared from the latest programmes of construction. 
Equal in dimensions and in cost, with a slight inferiority in arma- 
ment and armour, but with a steaming power equal to 25 knots at 
sea, the four shits of the Invincible type and the Indefatigable 
should certainly be included in the Dreadnought class in any com- 
parison of naval strength. Armoured cruisers cost as much per 
ton as battleships. Our appropriations to cruiser construction have 
not been approached under any other naval administration. In 
the view of many naval authorities, it would have been well to have 
spent less on armoured cruisers and more on battleships. 

The large protected cruisers are the least effective of all the 
ships on the British Navy List. It is a waste of public money to 
keep such ships as the Powerful and Terriblein commission. They 
carry large crews. They are too vulnerable to be reckoned as 
fighting ships, 

It remains to refer briefly to the inshore squadron. The 
Dreadnoughts are essentially ships for the open seas—beyond the 
range of the torpedo, and free from the danger of the floating 
mine In narrow and shallow waters, in the southern part of the 
North Sea, with all lightships and buoys removed, navigation 
would be hazardous in the extreme. At night, and in thick 
weather, the torpedo would become a most formidable assailant. 
The gunis a useless weapon against an invisible foe. The naval 
experience and professional skill which have produced our noble 
fleets for the open waters should now be directed to the creation 
of a type specially designed for the inshore squadron. 

Weare strong in destroyers and submarine boats. The Moni- 
tor, the armoured ram, as designed by Admiral Ammen, U.S.N., 
and the protected torpedo vessel, as exemplified in our own Poly- 
phemus, are types of a past era, but which might still be found 
effective in modern warfare. 

It is hardly possible to close without a reference to pending dis- 
cussions of to-day. We must look to the future. We must add 
to the expenditure on construction. We are strong in ships. The 
amounts voted for Great Britain, Germany, and the United States 
are approximately the same. In Germany one-half, in the United 
States one-third, in Great Britain one-fourth of the amount voted 
for the Navy is available for new construction. We cannot keep 
ahead without further effort. 


The Chairman expressed the indebtedness of the 
Council of the Institution to Lord Brassey for having 
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Brassey had confined his remarks to the large questions 
of types and policy. In existing circumstances they 
would all feel he had done a wise thingin acting on those 
lines, and that the discussion should proceed on similar 
lines. 
Admiral FitzGerald said it had been his misfortune to 
differ from Lord Brassey on the question of building what 
were called second-class battleships ever since the day 
on which he told them he preferred three of the Hero 
class to two of the Collingwood, but on the present occa- 
sion he had the great felicity of agreeing with Lord 
Brassey in his remarks as to the absence of official 
ronouncements and information from committees on 
esigns. He took it Lord Brassey approved of the prin- 
ciple of openly declaring their intentions and inviting 
discussions on their designs by competent naval architects 
and practical seamen, in contradistinction to a policy of 
keeping their shipbuilding designs secret. They had an 
excellent illustration of these two systems. It would be 
within their memory that in 1889, after the passing of the 
famous Naval Defence Act, when £21,000,000 was to be 
spent on the building of seventy ships, Sir William White 
came down, with the full permission of the Admiralty, 
and laid his designs on the table, and asked for their 
opinion and discussion on them. What was the 
result? At that time they considered their naval supre- 
macy was being threatened by a Power which was now 
their best friend in view of a common danger. The result 
was that competition was given up, they retained their 
naval supremacy, and the passing of the Naval Defence 
Act rendered this country and the Empire safe during 
the critical period of the Boer war. That was the result 
of a straightforward policy of declaring what they were 
going to do and doing it. The opposite to that policy was 
secrecy. In 1905—because they thought, he supposed, 
that their supremacy was threatened—they started to 
build the Dreadnought. They put a canvas screen round 
her, her design was not discussed by that Institution, 
and it was kept what was thought a profound secret. 
The result of this secrecy was to cause suspicion, 
and every foreign attaché in this country made up 
his mind he would find out all about the Dreadnought, 
and no doubt he did. Then, what was the result? Had 
they a monopoly of the Dreadnought? One of their 
rivals had gone one better, if not two. Again, there were 
naval officers who did not approve of the Dreadnought 
design, and who did not approve of her armaments, and 
it was permissible to think that if her design had been 
discussed by the Institute it would have been different. 
With regard to small ships, he was not absolutely in 
agreement with Lord Brassey, who wanted ships of 
moderate dimensions. He had never been able to find out 
what moderate dimensions were. The moderate dimen- 
sions of one day were the small ships of the next. He 
could not see what use they had for ships of an “inshore 
squadron.” Just imagine a number of Monitors dotted 
round their nearly 2000 miles of coast. They were slower 
than possible attacking ships, and could not catch them. 
The attacking ships would come where they were not 
stationed. This idea of the defensive seemed to him to be 
totally wrong. The defensive could only be carried out 
by the offensive—by seeking out the enemies’ ships and 
destroying them. To spend money in putting small 
ships round the coast was wrong strategy, although it 
might be all right for countries with only one or two small 
openings to the sea. 
Lord Brassey reminded Admiral FitzGerald that the 
Northerners attacked the ports of the Southern States 
with Monitors. 
Admiral FitzGerald replied that that-was because they 
wanted to get into a particular river. In conclusion, he 
said that if he were on active service, he would certainly 
like his squadron to be homogeneous, that was to say, 
composed of one type of ship, and he could see no place 
in the line of battle for ships of inferior fighting power. 
Admiral Fremantle said he was very much struck by 
the observations of Colonel Cuniberti as to the influence 
of the imitative sense on contemporary shipbuilding for 
the purposesofwar. It was very true, anda thing he had 
often remarked. It was not only true with regard to the 
building of ships of war, but with regard to many other 
things, such as fortifications, and so on. Doctors and 
fashions differed, and he was afraid that in a naval and 
military sense there was a great deal too much “fashion.” 
Those who had read Lord Randolph Churchill's life 
would know that the reason he disappeared from the 
Conservative Government in 1886 was because Mr. Smith, 
the Secretary of State for War, insisted upon the absolute 
necessity of fortifying coaling stations. They were 
fortified, but most of those fortifications had now been 
removed. That was an instance of the way in which 
they followed fashions. To return to ships, Lord 
Brassey had referred to the large protected cruisers. 
He spoke with great diffidence in the presence 
of Sir William White, but he never liked those large pro- 
tected cruisers; he did not know who did like them. They 
knew the Chief Constructor acted in accordance with Ad- 
miralty instructions, and they knew the Admiralty was a 
nebulous body. No sooner was Sir John Fisher First 
Lord than those protected cruisers were taken out of 
commission and relegated to something very near the 
scrap list. He never understood who built them or why 
they were built, but there seemed to have been a fashion 
for protected cruisers in that day, and the fashion 
had disappeared. As to the large cruisers, they 
had got larger and larger, until they could call 
them cruiser battleships. The Minotaur, the last 
before the Indomitable, was so big that one could never 
suppose they would be used for looking for a needle in a 
bundle of hay, like commerce-destroyers in the Pacific. 
There was a smaller class which was built during Sir 
William White’s time—the County class—and some of 
them were now being used up for various purposes— 
training cadets, and so on. Possibly they might be 
used for commerce protection; but there were only ten of 
them. Including the Indomitable class, they had 





were not many armoured cruisers to be had. Mogi 
writers, when they spoke of cruisers, said: « We 
want cruisers for the protection of battleships. Wz, 


want them as scouts, and to wait on battle fleets.” 
That was quite true, but it was only one of the 
functions, and not the principal function. The point 
was very well put in an article which appeared jy 
the Morning Post that day. The writer said: “By the 
term cruiser is understood a ship which is not of force 
sufficient for the line of battle, but is designed for de. 
tached service. Detached service may be of many 
kinds ; the most important branches of it are the collec. 
tion of information as to the enemy’s plans and move. 
ments, and the protection of commerce. Each of these 
duties carries with it, by way of corollary, its opposite : 
that is to say, it is equally the duty of our cruisers 
to prevent the enemy’s ships from gaining informa. 
tion as to our movements; and it is their duty 
also to attack the enemy’s commerce.” The question of 
collecting information was an extremely important one, 
Students of old wars would find that Lord Nelson 
especially was always sending cruisers about for various 
purposes, it might be to hold a post temporarily, or to get 
information from certain consuls and governors. He did 








pot want them to suppose that he under-rated the number 
of vessels required to wait on the battle fleet. He must, 
however, make an admission. It was that the use of 
wireless telegraphy, and the greatly increased speed, 
power and coal capacity of destroyers had to some 
extent made it not so necessary as it was a 
short time ago to have a large number of com. 
paratively small cruisers. Nevertheless he did hold 
that they were necessary for the purposes to which he 
had referred. Speaking of our second and third-class 
cruisers, the writer of the article said: “ The greater part 
of these ships are manifestly obsolescent, and some of 
them obsolete.” He did not think they were so obsolete 
as many people thought. They did not find that the 
Japanese were scrapping their cruisers of 18 knots. The 
18-knot ship might, in some circumstances, be as 
valuable as a 25-knot ship. If, for instance, there was 
an enemy’s ship of only 16 or 17 knots destroying com. 
merce in the Pacific, an 18-knot vessel would be able torun 
her down as well as if she had more speed. Lord Brassey 
had omitted to mention mercantile auxiliaries, of which he 
had always been astrong advocate. In talking of cruisers 
they must not omit the fact that the Naval Annuil 
showed that thirty-eight French ships were included as 
mercantile auxiliary. The number Germany had was 
not stated, but he had heard on good authority that they 
were fully equipped. It was one of those things which 
had been kept very dark, and perhaps the Admiralty 
might discover it one of these days. (Laughter.) He 
had referred to the fact that they must have cruisers 
of some sort. The armoured cruiser of large size was 
dying away. They were waking up to the fact that they 
wanted protected cruisers, and he was glad to see the 
Liverpool class was being built. He thought, how- 
ever, that they wanted more than six a year which the 
Admiralty was building. Battleships kept the ring; but 
if they were to reap the fruits of their naval engage- 
ments and their sea supremacy, if they were not to lose 
very seriously and dangerously in their commerce, then 
he thought it was important at the present time, when 
they were directing their attention, because it was the 
fashion, to Dreadnoughts, that they should have a little 
change in the fashion and direct attention to those 
cruisers of which he had spoken. 

Professor Biles, referring to Admiral FitzGerald’s 
remarks as to the secrecy preserved by the Admiralty 
with regard to the construction of the Dreadnought, said 
that another navy, adopting similar methods, had pre- 
vented the amount of information that we should have 
liked coming to us. It therefore cut both ways. (n the 
question of large versus small armoured warships, he was 
glad Lord Brassey was in the minority. To quote Sir 
Reginald Constance, it seemed to him the object of battle- 
ships was to concentrate their fire. Whether it was 
necessary to disperse the guns in order to concentrate the 
fire was another question. It was, he thought, the ques- 
tion at issue. Those who believed in large ships with a 


‘large number of guns believed they could get concentra- 


tion of fire without dispersing their guns into a large 
number of ships. Whatthey wanted was concentration 
of fire, and the question was, “‘ What is the best way to 
get it?” The chief objection that had been urged against 
the larger ships was that they cost too much, and that 
we had—as it was expressed—too many eggs in one 
basket. Of course, a phrase of that kind was very con- 
vincing, but he would like to put it the other way round. 
It was quite possible they might have more damage 
in carrying a given number of eggs in too 
many baskets. A small ship was open to a greater 
risk on account of the extension of the fleet in squadron 
formation than was the concentrated large ship. So that 
while, on the one hand, they lost more by losing one large 
ship, they certainly had a greater risk of losing ships if 
they had a greater number of a small character. _ 

Mr. Hillhouse drew attention to the difference in the 
opinions expressed by Sir Cyprian Bridge and Captain 
Mahan. Sir Cyprian Bridge pointed out that too heavy 
an armament in ships reduced numbers and constituted 
an obstacle to dispersion, and Captain Mahan contended 
that a smaller number of ships, with larger individual 
power, sacrificed power of combination. If they put the 
attributes of two small ships into one large ship, they 
had ipso facto a very desirable combination, and he could 
see no objection to that kind of combination. 
Professor Welch asked how, supposing it were required 
to carry eight 12in. guns and a certain number of anti- 
torpedo guns into the presence of the enemy, it could best 
be decided from the point of view of cost. Could it best be 
done in one large ship or in two somewhat smaller ones ‘ 
Suppose, for example, they wanted to take these guns 
into the presence of the enemy at a speed of, say, 21 
knots, it was quite certain that to put eight 12in. 
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one ship would be very much less costly than 
to get two smaller ones with equal speed. Roughly, he 
took it that at 21 knots they would need ships 440ft. long 

by 76ft. beam, by 244ft. draught, and 14,000 or 15,000 

tons displacement. With the same protection in the two 

ships, he took it it would be impossible to get such vessels 
for less than one and a-quarter millions sterling each. 

That was to say, the two smaller vessels would cost two 

and a-half millions as against £2,000,000 for the larger 

vessel. They would have two ships of, say, 2ft. less 
draught than the large one, and the question, of course, 
was whether the half million pounds which they saved by 
that means justified, or more than balanced the fact that 
they had in the one case 2ft. greater draught than in the 

her. 

" The Chairman remarked that Admiral Fremantle had 
expressed wonder that such ships as the Powerful and 
Terrible should have been built. Those ships were built 
to fulfil the particular duty which was then considered 
to press upon the British Navy. There had been con- 
structed for the Russian navy at that time two or three 
large cruisers which, owing to their large size and fighting 
capacity, would, in the event of war, have been a scourge 
to British commerce. The Powerful and Terrible were 
designed to deal with those vessels, and had necessity 
arisen they would have dealt with them in a very 
satisfactory manner. As to the age-limit of ships, 
it was useful for programme purposes to say that 
a cruiser or battleship should be considered out of age 
when she was twenty years old. But that did not mean 
that because they built another ship that vessel of twenty 
years of age should disappear. It so happened that two 
ships he designed and built for the Japanese in 1884 
destroyed the Russian cruiser Rurik in 1904 or 1905. 
They should not have done it, of course; they ought to 
have been non-existent. In all military matters they 
must have two qualities at the disposal of the commander. 
The first was the power of concentration, and the other 
the power of distribution. They must have numbers, 
and they might have concentration in other ways than 
by extraordinary individual powers. In modern times the 
concentration of gunfire upon a particular object could 
be obtained, owing to the long range of the guns from 
a number of ships lying at a great distance from the 
object attacked. That was the new condition of modern 
gunnery. 

Lord Brassey, in closing the discussion, said the 
absence of criticism seemed to show that the professional 
opinion of the country was unanimous in its approval of 
the efforts which were being made. 

The next paper was by Mr. Archibald Denny, and was 
entitled “Standardisation: A Report on the Work done 
by the Engineering Standards Committee on Sections 
and Tests for Materials used in the Construction of 
Ships and their Machinery.” We give an abstract 
below :— 

In January, 1901, the Institution of Civil Engineers appointed a 
ecmmittee to inquire into the advisability of standardising rolled 
sections for structural work, and, the three other principal techni- 
cal societies having been gpm for their support, the Council 
of this Institution appointed me to attend a meeting of the Com- 
mittee on April 26th, 1901. At this meeting it was agreed that, 
before any final decision was taken, evidence should be obtained 
from steel makers, merchants, shipbuilders, and engineers, and 
from representatives of the classification societies, which was dune. 

At a later date it was decided to ask the Council of this Institu- 
tion to appoint another representative, and the late Dr Elgar was 
nominated. This was but one of the many activities which have 
made Dr. Elgar’s recent death so severe a loss to the profession— 
duties which were carried out in such a fashion as to make all his 
colleagues mourn the loss of a personal friend. At a Jater date, 
also, in the history of the committee it was decided to take up 
electrical matters, and two members were nominated by the 
Institution of Electrical Engineers, namely, Sir William Preece and 
Colonel Crompton. The committee immediately recognised that 
it would be impossible for them as a body to deal with the whole 
of the items which required standardisation, although when we 
began work none of us foresaw the immense development which 
has since taken place. It is interesting, in looking back, to note 
that out of this small but thoroughly representative committee, 
which ultimately came to be known as the Main Committee on 
Engineering Standards, has grown an organisation embracing 39 
various sectional committees and sub-committees, with a member- 
ship of approximately 300, which deals with interests that inti- 
mately affect practically every branch of engineering. 

The first work to be tackled was naturally that pertaining to 
sectional material, and, as it was found that radically different 
sections would be necessary for shipbuilding work, for bridge and 
building construction, and for railway rolling stock, three chair- 
men were appointed, with instructions to form sub-committees, 
care being taken that all interests were represented. My purpose 
is to apa this paper as a species of report to the Council and 
members of this Institution of the work done by my committee, 
and to refer only in general terms to the work accomplished in 
standardisation as a whole, 

The first meeting of my committee was held on November 14th, 
1901, and we were the earliest to report to the Main Committee ; 
our report being considered at the meeting held on October 23rd, 
1902, It was natural that there should be at the beginning con- 
siderable divergence of opinion, and while every member recog- 
nised the desirability of standardisation, all were not equally 
hopeful as to its possibility. But a very few meetings sufficed to 
show that while difficult, standardisation was possible, and, with 
goodwill on the part of every member, the work proceeded slowly 
but surely. It was found that there were very wide variations in 
the profiles between professed]y similar sections made by different 
firms, not only in regard to the radii at the roots and corners, but 
in proportions of thickness to dimensions. The various practices 
were plotted diagrammatically and a mean through them formed 
the basis for discussion, and a method of reconciling the differing 
interests of manufacturers and users. 

Mr. Denny then discusses at some length the measures 
taken in arriving at the various sections as set out in 
publication No. 1 of the Engineering Committee, and we 
may add that so far there has been no departure from 
these sections. They have been accepted by Lloyds in 
their entirety, and though certain additions have been 
proposed, these have not hitherto been adopted. The 
earlier proceedings of the committee were occupied with 
standardising sections, but as it was evident that the 
diversity of opinion which existed in regard to the sections 
was as pronounced, if not more so, in regard to tests, the 
Supporting institutions were approached by the Main 

/ommittee to obtain their concurrence to an extension 
of the committee’s reference, so that it might include 


standardisation of tests. This was agreed to, and the 
committee was strengthened by the addition to it of 
engineers and representatives of forge masters and steel 
founders; and eventually a standard size of test piece 
and other matters were arranged and embodied in a 
publication by the Engineering Standards Committee. 


The committee had also before them the advisability of stan- 
dardising tests for iron, and this work is still in hand, but has not 
made such progress as we would all have desired. Up till now, 
none but practical tests have been made obligatory by any of the 
classification societies except one; that is to say, that no test 
pieces were required to be broken or bent before delivery of the 
material, as in the case of steel. It is also true that iron is not 
now a general constructional material for ships or boilers, still it is 
used in the case of anchors and cables, rigging chains, slings, and 
general smith work, and the committee have felt it desirable, and 
they are now engaged in making an attempt to standardise a few 
clearly defined classes of iron. There are a great number of 
different marks, or brands, of iron, and by these marks it has 
hitherto been sold. We are informed by the iron makers that it 
is impossible to lay down general tests for iron, as it varies so 
much in the different localities, but personally I am hopeful that 
we-.may bring something like uniformity out of chaos, and that 
while vested interest may fear the effect of this, practice will show 
that their fears are groundless. For the purpose of this work a 
sub-committee has been formed. 

The Admiralty have signified their acceptance, and are pre- 
— to adopt the standard specification for structural steel for 

ilers where steel of the tensile strengths, therein referred to, 
is required, also the standard sections, and in so far as they 
refer to the specification above mentioned, the standard forms of 
test pieces, The Admiralty further state that as regards hull 
work, their co-operation may be relied upon in the adoption as 
far as practicable of the recommendations Jaid down in the 
various findings of the committee. The Board of Trade have 
issued revised rules, which are practically in accordance with the 
recommendations of the committee, and which came into force in 
August last. Lloyd’s Register, in the latest revision of their rules, 
have altered the same, both in regard to sections and tests, to 
conform to the recommendations of the committee, which their 
chief surveyors were largely instrumental in preparing. The 
recommendations of my committee have also for some consider- 
able time been adopted by the Bureau Veritas and the British 
Corporation. The practical uniformity thus established in the 
testing of steel must be of very considerable advantage, not 
only in the testing houses of the steel works, but in enabling the 
makers to work to closer limits and saving them from the possi- 
bility of having material which would be accepted by one sur- 
veying body rejected by another, because of differing test require- 
ments. 

It will be seen that the work of this committee has been no 
sinecure ; it has been going on now for years, and I have regret- 
fully to record that three of those who sat with us have joined the 
great majority—-excellent members, who did their work heartily 
and well. Their names are W. T. Courtier Dutton, J. MacIntyre, 
and Sir Benjamin Hingley. Is there any other country than the 
United Kingdom where so many hardworking business men could 
he found who are willing, without fee or reward, to spend a vast 
amount of their valuable time in public work such as this, for 
which there is not only no fee, but no allowance for travelling, or 
other expenses’ Let us hope that we may all find our reward 
through increased facility in design, cheapness, and efficiency in 
work. 

The Engineering Standards Committee is recognised as an 
authority, as is shown by the fact that the Railway Clearing 
House, which controls the specifications for private owners’ wagons, 
accepts the Engineerirg Standards Committee’s specification in all 
cases, The back of the work has been broken; certain of the 
committees are stil] sitting, but they have either reported or are 
on the point of reporting. My committee and others must, how- 
ever, remain in being, ready to consult upon any advance, or 
alteration in practice, which is called for, and we must therefore 
look forward to a certain amount of permanent expense. The 
shipbuilders and engineers connected with this Society have been 
most generous in their response when called upon for subscriptions, 
and I trust they will not object to subscribe annually certain 
sums to cover the necessary standing expenses ; these will—you 
may trust the Main Committee—be kept as low as possible. The 
secretarial staff must be kept up, and in this respect I would like 
to acknowledge the advantage which we have had in having as 
secretary Mr. Leslie S. Robertson. He has grown with the work, 
devoted himself heart and soul to it, and it is, I believe, the 
unanimous opinion of all the members of committee that a better 
secretary would be difficult to find. 

May I, in conclusion, take this opportunity of thanking all 
the members of my own committee for their loyalty to me 
personally, and their diligence in the work; may I specially 
mention one of our members, Mr. Withy, vice-chairman of the 
committee, who has virtually been responsible for the work since 
the year 1904; I am deeply indebted to him and desire to take 
this opportunity of expressing my special thanks to him. 


Professor Unwin said Mr. Denny’s report was so com- 
plete that it did not lend itself to any special discussion. 
He thought, however, that some engineers had been 
a little misled by the fact that thick plates had 
larger testing powers than thin plates, and appeared in 
the testing sheets to be better than they were. The work 
of the committee had been to standardise a little the 
method of testing, and they had done, in a certain 
direction, a great deal. Plate-testing was the one big 
piece of testing to be done. The urgency to carry it 
through quickly was great, and it was not possible to 
adopt a perfectly rational method. All that could be 
done was to make a compromise. 

Mr. J. Foster King said that Mr. Denny’s paper being 
in the form of a report to the Council of the Institution, 
he was from his connection with that Council pre- 
cluded from discussing it to any large extent. Stand- 
ardisation should not mean fossilisation. Standardisa- 
tion carried to a logical conclusion, carried into effect in 
minute detail, would mean not improvement but retarda- 
tion. It was not necessary, he thought, to show why 
that was so, but the natural instinct of the British race 
was to rebel against laws and regulations—although they 
were the most law-abiding people on earth—and the 
mere fact that the Standardisation Committee had laid 
down laws and regulations would probably do more to 
stimulate investigation and improvement in the work 
they had standardised, than would have been done if 
they had never come into existence. 

Mr. Denny said that as the Committee had to meet 
yearly for revision purposes no one need be afraid to send 
in the results of his investigations to Mr. Leslie Robertson, 
the secretary of the Committee. The Admiralty had 
mentioned a point in which they would like an alteration, 
and it was very inspiring to his Committee that an official 
body like that should come to them immediately a diffi- 
culty arose. 





Professor J. B. Henderson then read a paper on “ The 








Vibrations of Ships and the Use of a Dynamical Model 
for Determining the Elasticity of Ships.” This we reprint 
in full on page 849. 

Mr. A. Mallock, in opening the discussion, said the 
question of the vibration of ships was one which had 
always interested him. He believed the first time a ship 
was observed to vibrate was when the first steel ship they 
had in the Navy was on its trials in 1878 or 1879. That 
ship had horizontal two-cylinder engines, and at certain 
speeds showed very large vibrations. He happened to be 
on the trials, and he made rough observations of the 
amplitude and good observations of the periods. Just 
after that he worked out the external force that a two- 
cylinder engine of the type employed in the Iris would 
produce on the structure, taking into account the short- 
ness of the connecting-rods, and that the screw speed 
would not be invariable. Speaking of Professor Hender- 
son’s apparatus, he said he had gone to almost unneces- 
sary trouble in making his models of steel, as it was easy 
to make magnetic appliances which would maintain any 
vibrations from one in thirty seconds up to 300 per second. 
The explanation of the rapid vibration of the stern, which 
was made either by the screws passing through the wake 
close to the ship or by the water driven off, he believed to 
be entirely correct. He desired to compliment Professor 
Henderson on what he considered was a very useful 


aper. 
; Mr. A. Denny said he would not like the idea to go 
forth that because the Lusitania and Mauretania had 
been used to elucidate this problem they were vessels 
that in any sense vibrated. He knew from his experi- 
ence of turbines that vibration as they used to know it 
in the olden days no longer existed. 

Mr. W. J. Luke, speaking of the vibration of ships, 
said that on one vessel a very large number of experi- 
ments with the pallograph showed they could measure 
vibrations whose amplitude did not exceed one-fortieth 
of an inch, but in some places on the ship, where a 
slight tremor was: distinguishable to one’s feelings, the 
instrument entirely failed to measure anything. So 
he took it that on the whole their own sensibilities were 
greater than those of the pallograph. Proceeding, he 
said that some months ago a friend of his contributed 
an article to THe ENGINEER with respect to the stability 
or rolling of ships, and, he supposed for the purpose of 
giving a concrete example, he put upon the page what 
purported to be a section of one of these great Cunarders. 
He said he understood the vessel made a single period 
roll from one side to the other in twelve seconds, and he 
supposed the ship rolled about 20 deg. on each side of 
the angle. He anticipated that this paper would lead 
to unwarrantable criticism, and that was why he hada 
momentary regret at it being published. 

Mr. C. H. Wingfield said there appeared to be a slight 
slip in Part II. of the paper, where Professor Henderson 
said that if a tuning fork doubled its frequency, there 
would be two nodes. He thought he meant two loops in 
its length and one node in the middle. 

Professor Henderson said that was so. He was obliged 
to Mr. Wingfield for pointing it out. He hoped he would 
not be misunderstood in publishing the records of the 
Mauretania. No scale was given, and therefore no one 
could form an idea of the magnitude of the vibration. 
Referring to what a previous speaker had said, he stated 
that it was quite possible to make a pallograph very 
insensitive or very sensitive so that vibrations of one- 
hundredth of an inch might be recorded. 

Mr. James Dunn, who was in the chair during the tem- 
porary absence of Sir William White, said he thought the 
paper was of a most reassuring character. Mr. Mallock 
had referred to experiments made in early Admiralty 
ships when vibration was considered to be very great. 
It happened that he—the speaker—was with Mr. Mallock 
on those trials, and when they got on board they found 
people nervous because, they said, from forward and aft 
the ship appeared to be bending like waves. Mr. Mallock 
called them together and showed them there was no 
vibration exceeding five-eighths of aninch. They went 
away reassured and smiling, and that would be the effect 
of this paper on people interested in ship work. 

The annual dinner was held in the evening at the 
Hotel Cecil, and was more numerously attended than on 
any previous occasion. The chair, in the absence of 
Lord Cawdor, was taken by Sir William White. The 
toast list was, as usual, very long. The best of the 
speeches was made by Dr. Macnamara, who, touching 
very lightly upon the subject, nevertheless defended the 
Government’s naval policy. The feelings of the com- 
pany on the matter were quite clear both during this and 
other speeches. There were few, if any, “little-navy” 
men present. 








Roya. InstT)TUTION.—The following are the lecture arrange- 
ments at the Royal Institution after Easter :— Professor F. W. 
Mott, two lectures on the Brain in Relation to Right-handedness 
and Speech ; Professor Svante Arrhenius, two lectures on Cosmo- 
gonical Questions (the Tyndall Lectures); Professor J. Garstang, 
two lectures on the Hittites: (1) Monuments of Egypt and Asia 
Minor, (2) Recent Discoveries in Asia Minor and Northern Syria ; 
Dr. F. Gowland Hopkins, two lectures on Biological Chemistry ; 
Mr. James Paterson, three lectures on Aspects «f Applied 
sthetics: (1) How a Fine Art Instinct may be best Developed, 
(2) Landscape Old and New, (3) Artand Ethics ; Mr. J. G. Millsis, 
three lectures on Newfoundland; Professor W. E. Dalby, two 
lectures on a Modern Railway Problem: Steam v. Electricity ; 
Mr. R. T. Giinther, two lectures on the Earth Movements of the 
Italian Coast and their Effects; Professor Walter Raleigh, two 
lectures on (1) Edmund Burke, (2) Burke’s Prose; Dr. W. H. R. 
Rivers, two lectures on the Secret Societies of Banks’ Islands; and 
Dr. F. F. Blackman, two lectures on the Vitality of Seeds and 
Plants: (1) A Vindication of the Vitality of Plants, (2) The Life 
and Death of Seeds. The Friday Evening Meetings will be resumed 
on April 23rd, when Mr. Alexander Siemens will deliver a discourse 
on Tantalum and its Industrial Applicatious. Succeeding dis- 
courses will probably be given by Dr. Edmund Gosse, Major 
Ronald Ross, Professor G. E. Hale, Hon. Ivor Guest, Dr. J. 
Emerson Reynolds, Professor J. A. Fleming, Professor Sir James 
Dewar, and other gentlemen. 
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THE EXPERIMENTAL TANK IN PARIS. 





In previous issues* we have described the experimental 


tanks in Germany, and in the most recent of all tanks, that | 


in Paris, we find a similar equipment, but modified in 
many details as suggested by experience. The commence- 
ment of experiments with models in France was con- 
temporaneous with the experiments of Froude in England, 
and a tank was fitted up in a dry dock at Brest, when the 


|a description and drawings will be found below. 
The steel rolling platform—Figs. 6 and 8—is; propelled 
electrically along the rails on each side of the tank by four 
motors, one at each corner, which take current from an 
overhead cable by means of a trolley. Alternating current 
is supplied from the mains of the Compagnie Electrique, 
and is transformed into continuous current by the plant. 
This plant is capable of developing 200 kilowatts. The car- 
riage weighs 25 tons, and can travel at speeds up to 15}ft. 




















Fig. 1—PROPELLER TESTING APPARATUS 


dynamometrical apparatus was placed on a floating 
carriage drawn by steam winding gear. The results 
obtained were sufliciently instructive, despite the rudi- 
mentary character of the installation, 
obtained were not precise enough to meet the increasingly 
exacting requirements of naval architects. The naval 
department agitated repeatedly for the construction of a 


but the data | 


per second. As seen in Fig. 6, it is built of two main 
transverse girders of deep section strengthened by plates 
and stayed at the ends by diagonal struts. The longitu- 
dinal gangways on each side of the apparatus are sup- 
ported on deep girders connected with the girders over 
the rails by angle sections, both at right angles and 
diagonally. The platform contains the dynamometrical 
apparatus and the instrument 
for testing three propellers. 
In the former—see Fig. 7— 











the instrument for recording 
resistance is composed of a 
vertical oscillating lever, 
made up of aplate of flat tri- 
angular form and a triangular 
frame, of which the apex pro- 
jects beyond the lever, and is 


— 


speed is exactly proportionate to the speed of the cay. 
riage. This motion is transmitted to the cylinder by 
cords and pulleys. While the dynamometrical lever js 
recording resistances on the cylinder, two other diagrams 
are being drawn, that is to say, the speed of the carriage 
which is recorded by a pen actuated by a trigger 
which strikes distance blocks fixed at regular intervals 
on one rail, and the seconds, which are recorded 
by a pen that receives its motion from an electrical 
make-and-break by a spring clock. At the ends 
of the carriage are other cylinders, also revolved through 
the medium of pulleys and cords by the transverse shaft 
which record the lifting of the fore and aft parts of the 
model as it moves through the water. This apparatus 
is simply a vertical rod fixed to the model, with its upper 
extremity in contact with the cylinder. Owing to the 
delicate adjustment of the dynamometrical apparatus, it 
follows that it must be protected from the effects of inertia 
when starting and stopping the model. This is done by a 
vertical bar terminating in jaws which grip on to a wooden 
cylinder fixed across the model amidship. These jaws 
are movable by a horizontal rod and vertical triangular 
piece, one of the upper angles of which pivots on the car. 
riage and the other on the piston rod of a dashpot—see 
Fig. 7. In this way the jaw which acts on the model is 
given a certain flexibility due to the effort of overcoming 
the inertia at starting being balanced more or less by the 
spring and dashpot. As soon as the model is well under 
weigh the jaws are opened and raised, and the model is 
drawn by the dynamometrical apparatus. 

A special feature of the Paris installation is the three 
propeller experimenting apparatus which is employed be- 
cause it has long been a practice in France to build war. 
ships with three propellers. The apparatus is, therefore, 
more complicated than those used in other experimental 
tanks. Ulustrations of this apparatus are shown in 
Figs. 1 and 2. It will be observed that it is formed of a 
frame resting on a travelling carriage and built with four 
uprights, in which slide a frame carrying the propellers 
and the recording instruments. The depths of immersion 
can thus be varied upto 12in. The central propeller shaft 
is independent of the two others. These shafts are actuated 
through bevel gear by vertical shafts having pulleys at 
their upper extremities, around which pass hemp cord 
carried by a series of stepped cones, and so to the trans- 
verse driving shaft already referred to. Two of these 
pulleys, one carrying the cord to the propeller and the 
other returning it, are equidistant from the fulcrum of 
a lever to which they are fitted. One end of the lever has 
a counterweight to keep the cable taut and the other com- 
mands a recorder in contact with the cylinder. The 
torque of the propeller is transmitted to the cylinder 
through this lever by the tendency of the driving pulley 
on one side of the fulerum to pull down the lever against 
the resistance offered by the pulley, which takes the cable 
back to the driving shaft. The apparatus carrying the 
propellers being suspended freely under the frame, the 
thrust of the propellers acts upon a spring, of which the 
variations of tension are recorded on the cylinder. At 
the same time, as will be seen from Fig. 1, there are 
three other pens which record by electrical contact the 
seconds of time, the distance covered, and the number of 
revolutions per minute. 

The building containing the plant described con- 
sists of a central bay covering the work shop and 
tank, with, on one side, the porter’s lodge, the engi- 
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suspended at the middle of the 
base, where it is connected 
with the apex by arod. At 
the bottom of this triangle is 
a light bar which hooks on 
to the model at the water- 
line. At the upper end of 
the oscillating lever is fixed a 








Fig. 2-APPARATUS FOR TESTING THREE PROPELLERS 


rod with a pen which records 
the resistance on a reyolv- 
ing cylinder. As the carriage 
moves forward the resist- 


more suitable tank, with the result that in 1902 the | ance offered by the model causes the oscillating lever 
necessary funds were voted by the Chamber of Deputies. | to extend a spring, which has previously been adjusted with 
The work was started in June, 1903, and the building | absolute precision, and the slight fluctuations of the spring, 


was completed two years afterwards, the official | 


opening taking place in July, 1906. The building is | 
situated at Grenelle, close to the fortifications, and | 





* THE Engineer, Aug. 21st, Sept. 4th, 18th, 25th, and Oct. 2nd and 9th, 1808, 





due to the varying resistance offered by the model, are am- 
plified on the recording cylinder about twelve times. Motion 
is given to this cylinder by a transverse shaft along the rear 
of the carriage and actuated by the motors, so that its 





Fig. 3-RECORDING DRUM 


neer’s office, and the drawing-office, and on the other 
the boiler-room, forge and foundry, and electric motor 
chamber. The total area covered by the building is 2700 
square metres, but provision has been made for extensions 
when necessary. The cost was about £26,400, made up 
of £3200 for the tank, £9600 for the buildings, £1600 for 
accessories, £4000 for the travelling carriage, £5000 for 
plant, £2000 for the shop equipment, and £1000 for the 
boiler installation. The building stands upon the 
military zone, and the ground was made over gratuitously 
by the Minister of War. The bay comprising the 
workshop and the tank has a length of 788ft., and 
is built of armoured concrete. A balustrade extends 
the whole length of the tank, and is supported by 
armoured concrete brackets attached to the uprights of 
the forms. The length of the tank over all is nearly 525ft. 
The width at the water line is 32ft. 9in. and the depth 
13ft. 14in. In length it therefore ranks fourth after 


| Berlin, Bremerhaven, and Spezzia, and in width it is only 











Aprit 2, 1909 THE ENGINEER 341 








THE PARIS EXPERIMENTAL TANK 


( For description see page 340) 


Elevation and Cross Section Following AB. 
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Fig. 4—-STRUCTURAL DETAILS 
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exceeded by tie tanks ingBerlin and Washington. As the 
soil on which the building is erected is composed of 
alluvium formed by the old bed of the Seine, and is water- 
logged at a depth which varies with the rise and fall of 
the river level, special attention had to be given to the 
construction of the tank; but despite the precautions 
taken there is still a slight leakage during the summer 
months, although not sufficient to cause any serious in- 
convenience. On account of the height to which the 
water rises at certain periods of the year it was found 





exactly similar to that in use at the Gosport and other 
tanks. The whole installation has, in fact, been put 
down by Mr. R. W. Munro, of South Tottenham, while the 
steel rolling platform and complete electrical equipment 
have been supplied by his sub-contractors, the Thames 
Ironworks, Shipbuilding and Engineering Company, 
Limited. 

The paraffin wax is melted in a strong pine tank lined 
with stout copper and fitted with coils of copper tube 
through which steam at 50 lb. pressure per square inch 


carriage having a length of 26ft., which runs on rails 
and has canvas covered sides. To this is connected ‘ 
small table running upon standards at the side, ang 
having the same backward and forward movements ag 
the carriage. A transverse frame carries two circular 
cutters, which are balanced by weights at the ends of 
rods supported by another frame above. The circulay 
cutting tools are carried on vertical shafts terminating in 
small pulleys. Motion is given to them in a direction 
contrary to each other by an electromotor of about 




















necessary to give a semi-circular section to the tank in 
order to offer the greatest resistance to outside pressure. 
The bottom is made of concrete, with the sides of hard 
quarry stone. At the end of the tank an inspection 
chamber for the carriage has been built of millstone on a 
concrete arch foundation. This is rectangular in form, 
with a length of 39ft. and a width of 9ft. 9in. The tem- 
perature of the building is kept fairly even by hot-water 
- pipes during the winter months, but in summer the models 
have to be protected on very hot days. The cost and 
trouble of keeping down the temperature during the 





Fig. 8-THE ROLLING PLATFORM OF THE PARIS TANK 


circulates. From the upper section the melted wax flows 
through wire gauze and canvas into a lower section, 
which is also heated, and thence through a wooden 
duct into the clay matrix, the quantity being regulated 
by a tap. In most installations the mould is made 
of pipe-clay, or other plastic material, but in order 
to save time, and ensure the models cooling more 
rapidly, the chief naval engineer of the Paris tank, 
M. Petithomme, has devised a system of mould in 
which a framework is built up of wood laths. Light 
stocks are first made to which the Taths are nailed, 
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Fig. 9-THE PARIS TANK 


period of excessive heat, without unduly interfering with ; and these are covered inside with cloth rendered imper- 


vious by two or three coatings of paint. Another frame 
built up in the same way, but covered externally with 
The end of the central bay forming the workshop has on | cloth, takes the place of the core. This allows of the 
one side the offices and on the other the boiler-room and | and model being made thinner, at the same time the 
electric motor chamber. The workshop is divided into | inner framework can be filled with water, which counter- 
two parts, one of which is devoted to wood and metal | acts the pressure of the paraffin and facilitates cooling. 
working tools necessary for an installation of this kind.| The machine for shaping the models is also the same 
The other part is equipped with apparatus for moulding | as that employed at Gosport, Spezzia and Bremerhaven. 
and finishing the paraffin models. This apparatus is |The model is placed upside down in a rectangular 


the lighting arrangements, would apparently be out of all | 
proportion to the results obtained. 





3 horse-power, running at 1120 revolutions per minute, 
and coupled up to a pulley, from which the belt passes 
over pulleys on the upper frame and down to each side 
of the transverse frame, where they pass round the pulleys 
of the cutting tools. The cutters are set at the required 
distance apart by means of a hand wheel at the side of 
the operator. This wheel actuates a rod terminating in 
bevel gear, and gives motion at right angles to a shaft 
gearing by worm on to the circular cutters. The height 
of the cutters is adjusted in a similar way through rods 
and bevel gear by means of a hand wheel at the rear of 
the apparatus. The drawing showing the water lines to 
be cut into the model is fixed on the table, and as this 
moves the operator regulates the distance of the cutting 
tools by the hand whee!, while he keeps a small celluloid 
disc at the end of a pantograph tangential to the water 
lines. Starting from the middle, the cutters always work 
as they move towards each other fore and aft. The model 
having been shaped in a series of lines, is taken in hand by 
men who trim and scrape it down to its final form, when 
it is carefully polished. It is then placed in the ballast- 
ing tank, which is situated between the experimental 
tank and the motor room, and is carefully ballasted to 
give it the required displacement. This tank, which was 
apparently at first intended to be a temporary arrange- 
ment, is built above the floor, and has a length of 26ft. sin. 
and a width of 5ft, 





H.M.S. VANGUARD. 


TuE two-page Supplement which we give this week 
illustrates H.M.S. Vanguard as she will be when 
completed. This ship is an improved Dreadnought, 
and she is a sister ship to the St. Vincent and the 
Collingwood. She is 500ft. long, with a draught of 27ft. 
and a beam of 84ft., and her displacement will be about 
19,500 tons. The Vanguard was launched from the yard 
at Barrow of Vickers, Sons, and Maxim on Monday, 
February 22nd, when the naming ceremony wa: per- 
formed by Mrs. McKenna, wife of the First Lord of the 
Admiralty. 

The Vanguard is to be fitted with turbine machinery 
of 24,000 horse-power, which it is estimated will give her 
a speed of 21 knots. It is interesting to note in connec- 
tion with the recent launching of this ship that she is the 
heaviest that has ever been launched for any navy. Her 
weight as she entered the water approached 10,500 
tons. The Vanguard is being rapidly constructed. It 
was only April 2nd of last year that she was laid down, 
and it is hoped that she will be handed over to the 
Admiralty by the end of March next year. We believe 
that her armament is to consist of ten 12in. guns, a num- 
ber, not yet specified, of 4in. guns and torpedo tubes. 
Her armour amidships is 1lin. thick. 
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RAILWAY MATTERS. 
We hear that the Midland Railway has * procured a 


r of snow ploughs of modern design, which will be kept at 
various points on the main line from Leeds to Carlisle. in order to 
clear the line of snowdrifts when they may occur. The ploughs 
are about the size of a locomotive tender, with a plough-shaped 
front standing some 10ft. to 12ft. high, and they are placed in 
front of powerful locomotives. 


Tue railways of China now in operation have an aggre- 
th of about 2170 miles. If the Manchurian Railway— 
apanese and nartly Russian, under present political 
arrangement—and the Japanese line to Port Arthur are included, 
the total is about 3434 miles. The lines under construction in 
China represent 806 miles ; the lines whose construction has been 
provided for, 2232 miles ; and the projected lines, 3286 miles. 





numbe' 


gate leng 
partly J 


Tux South-Eastern and Chatham Railway announces 
a new express service to run from London to Switzerland every 
Friday and Tuesday from to-day. This special service, which 
will leave Charing Cross at 9 p.m. and Canron-street at 9.5 p.m., 
and be worked through Dover, Calais, Laon, and Basel, will, it is 
claimed, be the quickest means of communication between Eng- 
jand and Switzerland. The train from Calais to Basle will be 
composed of first and second-class corridor carriages of the latest 
type and a restaurant car. 


Aw International Exhibition relating to railways and 
land transport generally is to be held in Buenos Ayres next year. 
The Exhibition opens on May 25th, 1910, and closes upon Novem- 
ber 25th of the same year. It will be divided into seven sections, 
each consisting of a number of groups, and is intended to represent 
the latest developments in railways and tramways, electric and 
otherwise, motor cars, cycles. post-offices, telegraphs and tele- 
phones, horse vehicles, &c The Exhibition is to be held in con- 
nection with the hundredth anniversary of the independence of 
the Argentine Republic. 


AccorpinG to the Electric Railway Journal ramours 
have been current for some time that the Washington, Baltimore, 
and Annapolis Electric Railway, which is provided with single- 
shase system, would he changed to direct current. It is under- 
stood that the equipment of the company as it now stands was 
never accepted by the engineers or management of the company, 
and that, in accordance with its contract, the railway company can 
change to direct current under certain conditions, The officers of 
the company when interviewed, continues our contemporary, 
declined to state that the change to direct current had been abso- 
lutely decided upon, but they admitted that it was being considered, 
and that the change might be made in the near future. 


Important railway schemes are reported from Turkey 
under the new 7/gime. H.M. Consul! at Constantinople states that, 
leaving out of account the Hedjaz and Yemen lines, the total rail- 
way construction proposed is 6180 kiloms. in Asia, 1012 kiloms, in 
Enrope, and 708 kiloms. junction lines, making a total of 
7900 kiloms. Of this total it is thought that 881 kiloms., con- 
sisting of the Cavalla branch (32 kiloms.), the Urfa branch 
(30 kiloms.), the Samsun-Sivas line (434 kiloms.), and the Rayak- 
Egypt line (385 kiloms.), can be built without any State guarantee 
as self-supporting railways. For the remaining 7019 kiloms, the 
State must be prepared to givea guarantee. The report estimates 
the cost of this guarantee for the first years of working of the 
entire system at the sum of £1'2,700,000 per annum, or £1385 per 
kilometre. 

HituErto the moving of heavy naval guns between 
the ordnance factories and the Dockyards has been effected by sea 
transport. This method has in peace time much to commend it, 
but in the event of war it might be rendered impracticable owing 
to communication being interrupted, with the resultant detention 
in port of important units waiting for their ordnance, To prevent 
the possibility of this, and also to provide an alternative system, 
gun-carrying trucks have been built by the Great Western Kail- 
way Company capable of transporting with safety guns of the 
heaviest calibre. The breech end cf the gun rests in a deep 
recess, or well, and the chase on a raised saddle, the extreme 
height being kept well below that of any bridge or tunnel under 
which the loaded truck may have to pass. A trial of the trucks 
has been carried out at Devonport Dockyard with satisfactory 
results, a 12in, breechloading gun of the latest type, weighing 
58 tons, having been moved without difficulty. 


At the half-yearly meeting of the Ottoman Railway 
from Smyrna to Aidin, Lord Rathmore, who presided, said that 
the falling off in the gross receipts wasa sharp disappointment to 
the Board, but the causes for the decline were temporary. The 
harvests in the upper and further part of the country served by 
the railway did not come up to expectation, owing apparently to a 
shortage of rain in the spring, and consequently there was less 
goods traffic to carry. The decrease had been compensated for, 
to a great extent, by increased receipts from other sources, 
There had been a steady advance in the receipts from passenger 
traffic. He thought that under the new Turkish Government any 
vexatious restrictions which previously impeded the circulation of 
the people of the country had been removed. He referred to the 
disturbance to traffic caused by a strike of some of their servants, 
and said that the men ultimately resumed work on the terms first 
offered by the general manager. The motion was duly seconded 
and agreed to, 


A COMMENCEMENT has just recently been made with the 
reconstruction of the Radcliffe Viaduct, situated on the Great 
Northern Railway Company’s route between Grantham and 
Nottingham, This viaduct was constructed of timber when the 
railway was first opened some fifty years ago, and, although 
up to now it has been maintained in an efficient state, it has 
occasioned considerable repairs, The viaduct has a length of $20 
yards, with twenty-seven openings and a solid island embankment 
in the centre. It affords relief to the heavy floods which, when 
the river Trent overflows, spread over the adjoining meadows. It 
is considered that the time has now arrived when the old struc- 
ture should be replaced by a brick viaduct of.the same length. 
"he new work will have twenty-eight openings, these varying from 
24ft. llin, to 25ft. 7in. in span, and there will be a solid embank- 
ment in the centre. The operations are to be carried out without 
causing any dislocation to the ordinary train service, and are being 
proceeded with by the Great Northern Railway Company’s engi- 
neering department under the direction of Mr. Alexander Ross, 
the chief engineer, King’s-cross, 


THERE is a complete system of narrow gauge railways 
connecting many of the small towns and villages in Belgium with 
the main centres. They are chiefly worked by steam, but are 
rapidly being converted to electric traction, mostly on the over- 
head trolley system. The lines are worked by the Société 
Nationale des Chemins de fer Vicinaux. The track is laid on the 
country roads, sometimes with a short cut through fields and 
along the main streets of the towns and villages traversed. There 
is a time-table, which is punctually observed. The carriages are 
of the centre corridor type, and have doors only at each end lead- 
ing to a platform where passengers may stand. There are separate 
first and second-class carriages, and also carriages containing both 
classes divided by a partition witha door in the centre. At pre- 
sent 136 lines, aggregating 3315 kiloms., are being worked, and 
twenty-four lines, totalling 864 kiloms., are under construction. 
About 200 kiloms. are already converted for electric traction. In 
addition, the Government have promised a subsidy for another sixty 
lines, totalling 1046 kiloms., and the company has ai plied for a 
further thirty-two lines with a length of 309 kiloms., bringing the 
grand total to 252 lines, aggregating 5534 kiloms, 





NOTES AND MEMORANDA. 


In Austrian mines, according to the New Zealand 
Mines Record, underground rescue chambers are provided. These 
are made to hold fifty men, and besides having pure oxygen con- 
veyed to them through pipes, they are stocked with provisions, 
first-aid supplies and rescue apparatus. 


AttHouGcH the amount of shipping put in the water 
during the past month only represented 28,000 tons. in fifteen 
vessels, the Scottish shipbuilding report for March is most gratify- 
ing, so far as contracts placed during the month are concerned. 
The aggregate tonnage of the new work is well over 100,000. 


TxouGH Finland has been regarded up to the present 
as being extremely poor in iron ores revent research has proved 
the existence of ore fields in South Finland (Nyland), and above 
all in the Ladoga Lake district, which seem, it is reported, to be 
worth the expense of mining. For research purposes a company 
has been formed. 


THE United States contains about 170 active foundries 
devoted to the manufacture of steel castings, not including other 
steel plants where castings are occasionally produced, incidental 
to their regular business, Of these'170, about 101 can make open- 
hearth castings, 43 can make Bessemer-converter castings, and 45 
can make crucible-steel castings, 


OF 563,672 gross tons of pig iron produced in Canada 
in 1908, 335,410 tons were basic iron and 112,811 tons were Bes- 
semer iron, These figures compare with 341,257 and 154,910 tons 
respectively in 1907. Of sixteen completed blast furnaces in 
Canada at the end of 1908, ten were in blast and six were idle. 
One furnace was projected and two furnaces were partly erected, 
though work on these was suspended some time ago. 


In the direct determination of the mechanical equiva- 
lent of heat, errors arise from the fact that a constant temperature 
is not usually employed. In the method employed by V. Crémieu 
and L, Rispail, the transformation from work to heat is effected 
in the muffle of a Bunsen calorimeter, in which the temperature 
may be maintained for several hours rigorously equal to that of 
melting ice. The stirrer is driven by an electric motor, and a 
dynamometer is used to measure the turning moment. The whole 
system is suspended and is rendered aperiodic by means of a 
special damping arrangement. ‘The final mean value obtained for 
J is 4.1851 = 107, with a probable error not greater than 0.0027. 


BetwWeEEN 30,000 and 35,000 deaths and two million 
injured is the accident record in the United States during the last 
year among working men, according to a bniletin of accidents 
issued some time ago by the Bureau of Labour. Of those 
employed in factories and workshops, it is stated that probably 
the most exposed class ure the workers in iron and steel. Fatal 
accidents among electricians and electric linesmen and coal miners 
are declared to be excessive, while railway trainmen were killed 
in the proportion of 7.46 deaths per 1000 workmen. The bulletin 
declares that it should not be impossible to avert at least one-third 
and perhaps one-half of the accidents by intelligent and rational 
methods of factory inspection, legislation, and control. 


AccorpING to the Engineering Record the waterproof.- 
ing qualities of clay and alum when mixed with concrete were tested 
recently by the maintenance department of the Delawareand Ulster 

Railway. In the clay tests the cement was first mixed with clay in 

proportions of one of clay to seven of cement, and the mixture 
then used as the cement in a 1:3 sand mortar. Blocks of this 
mortar over Sin. thick were impermeable. Specimens 6in. thick 
containing the same materials but mixed witha 5 per cent. alum 
solution were also impermeable when subjected to a 40 lb. water 
pressore. Other investigations were made on the effect of clay 
on tensile strength. The 1:7 mixture increased the strength, while 
224 per cent. of clay, a 2:7 mixture, and any alum decreased it. 


Ir is stated that a large number of copper deposits 
have been found in the semi-independent Stute of Sikkim, and 
some of them systematically developed for the last eighteen 
months with most favourable results. The ore occurs in the form 
of copper sulphides, both in lodes and bedded deposits, and 
although these are not abnormally rich, they average from 5 to 
10 per cent. of copper throughout. At Bhotang Mine systematic 
development has disclosed several payable lodes, and the bottom 
of the winze 400ft. below the outcrops on the hill is now on a pay- 
able sulphide lode of 4ft. to 5ft. in thickness. Another rich sul- 
phide load has been traced for several hundred feet, and a tunnel 
driven on the strike of the lode into the hill is in payable mineral 
for the whole distance. 


Live cartridges are used instead of powder or dynamite 
in mining coal in some parts of Europe. The cartridges, which con- 
tain calcium oxide ground to powder, are from 3in. to 44in. long, and 
have a groove on one side in which a hin. perforated tube is placed 
The covering is a stout cloth, which also closes the lower end of 
the tube, while the other end is fitted with a tap. The cartridges 
are inserted and tamped in the same manner as powder, and a 
small force pump is then connected with the tap on the tube by 
means of a short flexible pipe, and water approximately equal in 
amount to the quantity of lime is forced through the perforations 
into the cartridge. The lime being thus saturated, the tap is 
closed, and steam is generated, which, with the expansion of the 
lime itself, breaks down the coal. 


Ir is reported that a remarkable aéroplane has just 
been built in America by Mr. Kimball, who has already designed 
an ingenious helicopter, or direct-rising machine. The new 
aéroplane is of the bi-plane type, and is notable in that it has no 
fewer than eight propellers mounted at the rear of the planes. 
Another point of interest is the absence of “stabilising ” box or 
rudder at the rear. Small vertical rudders are mounted at the 
ends of the main planes, and there are also two inclined balancing 
planes. The propellers are driven by flexible steel cables, and the 
machine is supported on three wheels. In front the Wright type 
of double elevating planes is used. The inventor claims that auto- 
matic stability is obtained by his machine, while at the same time 
the operator has complete control. 


A smPLE rig for lowering plate girders was used recently 
on the Pere Marquette Railway for replacing a truss bridge by 
girders. The two girders were set up, riveted to the cross frames, 
the ties placed, and the completed section slung from cantilevers 
between two gondola cars, which were filled with coal. The canti- 
lever rig, according to the Railway and Engineering Review, con- 
sisted of six 8in. by 16in. timbers projecting beyond the end of 
each car, resting on blocking at the forward end and at the rear, 
and under a 12in. by 12in. crosswise timber bolted to another 
timber under the floor. A 12in. by 12in. was also placed across 
the top flanges of the girders, and bolted by long bolts to the 
lower flanges. Heavy 24in. rope was passed under this timber 
several times, and up over a bolster on the cantilevers. The 
girders were lowered by easing off the ropes. 


Tue cost of steam shovel excavation on a ditch, 
averaging 5ft. to 6ft. deep and 7ft. to 8ft. wide on the bottom, 
constructed for carrying water to placer mines in Alaska, is stated 
to have cost 2s, 1d. per cubic yard in a record month, of which 
ls. 4d, was the operating cost. The material was sandy. A 
No. 20 Marion shovel was used, and averaged about 100 cubic 
yards per hour, working two 10-hour shifts per day, wasting the 
spoil at the side of the ditch. In handling glacial muck and clay 
the steam shovel cost ran to 1.36s, per cubic yard, while in places 
where the steam shovel could not be used the cost of handling the 
same materials by scrapers ran to 6s. per cubic yard. Even with 
these excessive prices for excavation in glacial clay and muck, 
ditches are still the cheapest method of construction, thcugh flumes 
must be used where the material is apt to honeycomb and slough. 








MISCELLANEA. 


Tue Lord Mayor of London will perform the ceremony 
of opening the Honor Oak Reservoir of the Metropolitan Water 
Board on Wednesday, 5th May, 1909, at 3 p.m. 


Tar new unarmoured cruiser Boadicea, constructed at 
Pembroke Dockyard, has, we hear, succeeded in reaching a speed 
on her full-power trials of 27.9 knots, which is a world’s record for 
vessels of this class, the ship was designed for a speed of 
25 knots, but it is hoped that on subsequent trials 29 knots or even 
more may be attained. 


In the House of Commons on March 25th, Captain 
Faber asked the First Lord of the Admiralty if he would state 
whether the gun-sights of the nucleus crew ships have been cor- 
rected ; and whether their guns have been calibrated. In reply 
Mr. M‘Kenna said the gun-sights of nucleus crew ships are cor- 
rect, and the guns have been calibrated. 


Unper the Canadian “Dominion Railway Act” all 
telegraph and telephone companies in Canada must now submit 
their tariffs and arrangements for working to a Government Board 
for approval. As the Provincial Governments have in some cases 
bought out the companies owning the telephone lines, it is quite 
possible that the above measure is only a preliminary step 
towards ultimate acquisition of telegraphs by the nation. 


Two reinforced concrete buildings, each 104ft. wide and 
377ft. long, are being built at the stock yards in Toronto, Canada, 
to take the place of structures destroyed by fire lastsummer. The 
new buildings are fireproof to exterior fires, the only timber used 
being in the roofs, which are covered with felt and gravel. The 
14in. by 24in. columns are on about 15ft. to 16ft. centres, and the 
curtain walls, 8ft. high, are 6in. thick. The windows are glazed 
with wire glass and have metal frames. 


AN American consular report from Japan calls atten- 
tion tothe growing market for machinery and tools used in mining 
shipbuilding and repairing, sugar refining, rice cleaning, cement 
making, and spnning and weaving. The Imperial Foundry at 
Wakamatsu and the navy yard at Saseb> need large supplies. 
Electrical appliances of all kinds are increasingly used. Leather, 
druge, and chemicals are demanded in increasing quantities. 
Great Britain and Germany lead in the wool trade. 


In the House of Commons on Tuesday last, Mr. 
Renwick asked the First Lord of the Admiralty whether it could 
be arranged that at least one-half of the coals used in his 
Majesty’s ships when in home waters and during manceuvres in 
the North Sea shall be Northumberland best steam coal. In reply 
Mr. M’Kenna said Welsh steam coal being the most suitable and 
efficient coal for use in his Majesty’s ships, it is not considered in 
the interests of the service to make use of the description of coal 
recommended. 


“ Movine pictures” have been obtained of a comet. 
The chief assistant in the Royal Observatory, Greenwich, speaking 
at the Royal Institution recently, said that Morehouse’s comet was 
visible in these latitudes last autumn. This comet gave an unusual 
opportunity for studying the processes going on in a comet, and 
the Astronomer Royal had a long series of photographs taken at 
frequent intervals, so as to obtain a cinematograph record. One 
series extended over nearly nine hours, so that there was an oppor- 
tunity of following step by step the changes which the comet 
underwent in that interval. 


THE Ocean, battleship, of the Mediterranean fleet, after 
a thorough overhaul in dry dock, lasting several months, which 
included the removal and examination of some of the boilers and 
machinery, underwent a steam trial, when a speed of 184 knots 
was realised. This is considered extremely good for a ship of her 
class and age. The captain and officers were greatly pleased with 
the result of the trial, and gave the engine and boiler-room staffs 
great praise for the way in which they had worked. On the day 
following the trial the ship was coaled, taking on board 375 tons 
an honr on an average, but in one hour 405 tons were taken in, 
which is a record for the Ocean on the Mediterranean station, the 
battleship Glory, which previously held the honour, having left for 
England. 


In the rebuilding of the Quebec Bridge, it is said that 
the engineers who have been retained by the Dominion Govern- 
ment will consider the advisability of providing for at least 10ft. 
more headroom from the water than existed under the former 
structure. It may be remembered that the height of the old 
Quebec Bridge was 150ft. above high water, and that the Montreal 
Board of Trade feared that this would prevent the large ships of 
the future from passing up the river to Montreal. The height 
advocated by the Montreal Board of Trade was 190ft., which, 
however, can only be obtained at a cost which is regarded as pro- 
hibitory. The tallest masts now arriving in Montreal are those of 
the Allan liner Virginian, which are of a height of 141ft. Under 
the old Quebec Bridge these would have passed with 9ft. to 
spare. But the masts of the Empress of Britain and the Empress 
of Ireland, of the Canadian Pacific line, are 154ft. high, and for 
these it would have been necessary to await the ebb of the tide if 
they wished to pass under. 


Ir is reported that considerable interest is being taken 
all over Germany in the arrangements for the Frankfurt Aéro- 
nautical Exhibition, which promises to be the most important show 
of the year as far as dirigibie balloons are concerned. Already the 
committee of organisation have had promises of support which 
lead them to hope that no fewer than nine German dirizible 
balloons will be exhibited, and this display will serve to show the 
enormous progress made by Germany in this branch of aéronautics ; 
even France could hardly collect as many ships of this type. The 
Zeppelin and the Parseval, both belonging to the military service, 
will be exhibited ; and among the new vessels will be the Schutte, 
now being built at Danzig, the Durkopp, the Siemens-Schuckert, the 
Koeln, and the Harburg, many of the German vessels taking their 
names from the places where they are being built. Several of 
these ships are of the rigid type, and the others are of the semi- 
rigid class. Some twenty exhibitors will also show model dirigibles. 
Flying machines will have but a secondary importance at the 
Frankfurt Exhibition, but, nevertheless, it is expected than many 
interesting machines will be on view, and several distinct novelties. 


We hear that experiments of a highly important 
character are to be carried out on Salisbury Plain shortly, with a 
view of testing the effect of the new 18-pounder shell against 
captive balloons. Captive balloons and kites provide special 
facilities for observation and the rapid communication of informa- 
tion of the enemy’s position, and of the movements of any con- 
siderable bodies of troops when in such close touch that the 
cavalry can no longer make progress. They are also useful in 
obtaining targets for, and in directing artillery fire. Good obser- 
vation of artillery fire can usually be made at distances of 70C0 
yards, or further in the case of heavy artillery. The introduction 
into the German army of a special shell for balloon warfare, made 
at the Krupp works, is no doubt the reason for testing the power 
of our own modern artillery in resisting a supposed atrial invasion. 
No less than 150 shells are to be fired at the balloons. Regarding 
the effect of hostile artillery fire against a balloon, it has been 
stated by military experts that if the distance is less than three 
miles, the safety of the balloon is at stake ; if at a greater distance, 
and at least 1000ft. in the air, it is said to be practically immune 
from the effects of shell fire. This statement is, however, open to 
question now that field guns and howitzers of longer range and 
more powerful explosives have been introduced into the arena of 
war, 
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TO CORRESPONDENTS. 





fa Jnorder to avoid trouble and confusion we find it necessary to inform 
‘correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
fe All letters intended for insertion in Tuk ENaixeer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of yood faith, No notice 
whatever can be ialen of anonymous communications, 
We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


X. Y. Z. (Dumbarton).—We regret that it is quite against our rules to 
answer a question of the kind you ask. 

J. A. R. (Halifax).—If your idea is patentable get provisional protection, 
it will cost you £1 and protect your invention for six months, and then 
explain your plan to steel merchants. 

F. i. (Hampstead).—Entrance to membership of the Civils is, save under 
very exceptional circumstances, only effected by passing an examina- 
tion, which becomes more difficult and more academical year by year. 
Membership of the Mechanicals depends upon qualifications and the 
opinion of the council. 
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Romford-road, Stratford, E. Paper, ‘‘ Electro-magnetic Transmission of 
Power for Marine Propulsion,” by Mr. G. Lecoche. 

Socrery or ENGINEERS.—Monday, Apvil 5th, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Ordinary meeting. Paper, ‘‘ The 
Corrosion of Steel Reinforcement in Concrete,” by Mr. Ernest R. Matthews, 
A.M. Inst. C.E. 

Roya. Society oF Arts.—Monday, April 5th, at 8p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: ‘‘Steam Turbines,” by George 
Gerald Stoney, M. Inst. C.E. Tuesday, April 6th, at 4.30 p.m. olonial 
Section. ‘‘Ceylon: Its Industries and Material Progress,” by John 
Ferguson, C.M.G. 

Tue Institution OF CrviL ENGINEERS.—Tueaday, April 6th, at 8 p.m., 
at Great George-street, Westminster, S.W. Ordinary meeting. Discussion, 
“Construction and Wear of Roads,” by Arnulph Mallock, F.R.S. Paper, 
“The New York Times’ Building,” by Corydon Tyler Purdy, M. Inst. C.E. 
Wednesday, April 7th. Students’ visit to the Chingford Reservoir Works 
of the Metropolitan Water Board. 








DEATH. 


On the 26th March, at Overlea, Monton Green, CuarLEs Epwarb WHITE- 
HEAD (a Managing Director of Messrs. C. C. Dunkerley and Co., Limited, 
and associated with the business for fifty-two years), aged 65. 
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Warship Types. 


Str WILLIAM WHITE took the chair on Wednes- 
day at the annual meeting of the Institution of 
Naval Architects, saying that he felt sure all those 
present would regret the bereavement which 
rendered the presence of the president, Lord 
Cawdor, impossible. In the absence of the presi- 
dent there could be no presidential address. After 
the transaction of routine business and the 
presentation of a gold medal to Captain T. J. 
Tresidder, and a premium to Mr. W. S. Abell, he 
called on Lord Brassey to read his paper on 
“Types of Warships Omitted in Recent Programmes 
of Naval Construction,” premising that Lord 
Brassey had come forward at very short notice 
indeed to fill a gap in their programme. 

At the present moment, when the strength of 
the British Navy has been invested with quite 
unusual importance, the subject selected by Lord 
Brassey seemed to be one full of promise, and 
certain to produce valuable expressions of profes- 
sional opinion. ‘ But it became apparent from the 
first that nothing was to be said bearing on what 
may be termed the political aspects of a burning 
question. Speakers skirted round the Dread- 
noughts; and in so far as they were concerned 
nothing came out that was not already well known. 
The paper itself was short and of a nature to 
stimulate discussion. Lord Brassey’s view is that 
we are building too many large ships and neglect- 
ing the construction of smaller vessels intended 
for service in the shallow waters round our coasts. 
The Dreadnought represents, he said, a blue water, 
deep-sea type, quite necessary, but not more neces- 


sary than a smaller, lighter, and cheaper ship, 


which might, however, carry 12in. guns. He 
made one excellent point when he. quoted 
Colonel Cuniberti, the eminent Italian naval con- 
structor, on fashion, which controls the design of 
warships just as it does that of our houses or our 
dress :—* The needs,” he says, “of every country 
differ. Their constructors build types almosi 
identically the same. The number of 
experts scattered about the world who, with pencils 
in their hands, are designing ships, is small. Some 
of these certainly, whilst having one eye on their 
own design, have the other turned to the drawing- 








board of their opposite number.” Unanimity has 
been reached, added Lord Brassey, not as the result 
of independent investigation, but by imitation of 
British designs. Colonel Cuniberti went too far. 
It is a patent fact that very material differences 
exist between the warships of nations. We may 
cite, for example, the structural modifications which 
are required in a British as compared with a French 
warship by the circumstance that our vessels are 
called upon to make much longer voyages than those 
of other nations, and must provide, as a consequence, 
much better accommodation for their crews, and 
more room for stores, coal, and ammunition. But 
it does seem that the Dreadnought as a type has 
found favour with Germany to a very remarkable 
degree. It is not necessary to follow Lord Brassey 
in detail; his contention is summed up in the 
following passage from the end of his paper :— 
“Tt remains to refer briefly to the inshore squadron. 
The Dreadnoughts are essentially ships for the open 
seas—beyond the range of the torpedo, and free 
from the danger of the floating mine. In narrow 
and shallow waters, in the southern part of the 
North Sea, with all lightships and buoys removed, 
navigation would be hazardous in the extreme. At 
night, and in thick weather, the torpedo would 
become a most formidable assailant. The gun is a 
useless weapon against an invisible foe. The naval 
experience and professional skill which have pro- 
duced our noble fleets for the open waters should 
now be directed to the creation of a type specially 
designed for the inshore squadron.” 

The discussion which followed traversed a wide 
range, but it always appeared to be hampered by 
the necessity for reticence. Germany, so to speak, 
was in the air, but the name of the Fatherland was 
not mentioned. Admiral FitzGerald criticised the 
Admiralty for the futile attempts which had been 
made to keep the Dreadnought secret by surround- 
ing her with canvas screens. The very obtrusiveness 
of this secrecy rendered every naval attaché resolute 
that he would find out all about the mysterious ship, 
and he did find out. Had the ship’s plans been 
brought before the Institution, most valuable advice 
could have been placed at the disposal of the 
Admiralty. When the Naval Defence Act was 
passed in 1889, £21,000,000 were voted to build 
seventy ships of war. The designs for all these 
were made public, and they showed such over- 
whelming strength that the country was saved 
duiing the Boer War. A great deal had been said 
about ships of moderate size, but he could never 
find out what moderate size meant. 

In one respect, at ali events, we think as Admiral 
FitzGerald thinks. He holds that safety from 
attack lies not in assuming the defensive, but in 
attacking with all the power we can bring to 
bear. This was Nelson’s plan. It was the plan 
of all the great commanders who led England to 
victory. But we cannot go so far as to say that 
no small ships, no inshore squadron as Admiral 
FitzGerald calls it, is wanted. Admiral Fremantle, 
who followed, manifested a remarkable ignorance 
of the reason why the protected cruiser came into 
vogue. As Sir William White subsequently 
pointed out, the Powerful and the Terrible were 
specially built as Britain’s reply to the construc- 
tion by Russia of certain vessels intended to be 
the scourge of British commerce if war broke out. 
An interesting question was raised by Professor 
Welch. Given that eight 12in. guns must be 
brought into the presence of the enemy, how can 
that be best done? In two ships, each of 14,000 
or 15,000 tons and 21 knots, or in one ship of some 
20,000 tons and the same speed? The cost of the 
two smaller ships would be about £2,500,000, of 
the one large vessel about £2,000,000. It is to be 
observed that the armour would be equally defen- 
sive in all three; and it is apparently probable that 
the weight of metal which could be thrown in an 
action by the two ships would be greater than that 
which would be thrown by one. To get at the 
balance of advantage it is necessary to consider in 
what position a ship with eight guns would be if 
attacked by two ships of four guns each. Unfor- 
tunately, no one discussed this aspect of the 
question, and yet it is one of very great interest. 

Much was said about cruisers, and there was 
manifest a disp-sition to regard them as Nelson 
regarded his frigates, which he always called the 
“ Byes of his Fleet.” But the modern cruiser has 
grown bigger and bigger, until she has become a 
line-of-battle ship in all but thename. Fortunately, 
so much has been done in the way of producing a 
sea-going destroyer that the loss of the cruiser is 
hardly felt. We congratulate Sir William White 
on his outspoken defence of ships which, because 
they are no longer new, some persons would send 
to the scrap heap. The Japanese navy had still in 
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its ranks ships built as far back as 1884, which in 
1904 destroyed the Russian Rurik. They ought 


not to have been able to do it, but they did. 


The Port of London Authority. 


THE new administrative body for the Port of 
London and the river Thames between Teddington 
and the sea, which has been constituted under the 
provisions of the Port of London Act of 1908, has 
assumed its duties and responsibilities, the dock 
companies, the Thames Conservancy, and the 
Watermen’s Company having handed over their 
several properties and powers to the new Authority 
on the last day of March. The Authority consists 
of thirty members, the majority of whom have, in 
this first instance, been nominated by the Board of 
Trade in place of being elected by the payers of 
dues, wharfingers, and owners of river craft, who 
will on future occasions exercise the powers con- 
ferred in the Act of selecting eighteen of the 
members. The difficult duty of nominating the 
first members of the Authority, which has fallen 
upon the Board of Trade, has been performed with 
evident care and judgment. Much depends upon 
the men who constitute an entirely new adminis- 
trative body charged with the important duties and 
ample powers conferred by the Act and, when all 
the aspects of the case are considered, probably no 
better method of appointment could have been 
devised than that selected by the framers of 
the measure, although it is obvious that in a 
democratic country this method of nomination 
could not become, neither would it be desirable 
that it should become a permanent institution. 
The chairman of the Authority is Sir Hudson 
Kearley, who has resigned his appointment as 
Parliamentary Secretary of the Board of Trade in 
order to devote his attention to the working out of 
the scheme of port administration which he, 
while at the Board, had a considerable share in 
formulating. 

The vice-chairman, Mr. Owen Philipps, who has 
been selected for this position by the members of 
the Authority, is also chairman of the Royal Mail 
Steam Packet Company. The other “elected” 
members, or rather members nominated by the 
Board of Trade, include Mr. Hamilton Benn, the 
vice-chairman of the Rivers Committee of the 
London County Council; Sir Edward Cornwall, 
who has served as chairman of the L.C.C., and as 
a member of the Thames Conservancy; Sir C. 
Furness, Mr. Varco Williams, who has been chair- 
man of the Lower River Committee of the Thames 
Conservancy, and an additional member, Mr. S. E. 
Bates, the only director of the old dock companies 
who has been given a seat on the new board. The 
two members “ appointed’’ by the Board of Trade 
are Mr. J. G. Broadbank, the secretary of the 
London and India Dock Company since 1900, and 
Mr. H. Gosling, who has been selected as a repre- 
sentative of labour, and is chairman of the London 
Trades Council. The Admiralty appoints Rear- 
Admiral A. Mostyn Field, R.N., F.R.S., the hydro- 
grapher to the Navy, and the London County 
Council selects four members, among them Sir 
John McDougall, the late chairman of that body, 
and Mr. James Anderson as a representative of 
labour. One of the two City representatives is 
Lord Ritchie of Dundee, and the Trinity House 
appoints Captain H. A. Blake. 

The task which lies before the members is no 
easy one, for not only is the work they will have 
to do new to most of them, but an entire system 
of administration has to be constituted, and the 
work of the separate authorities which are now 
absorbed in the one administrative body must be 
ec-ordinated. It is significant that one only of the 
late directors of the dock companies has been 
appointed to the Authority, but the selection of Mr. 
Broadbank as chairman of the Dock and Ware- 
house Committee permits of his great experience 
in connection with the docks being utilised to the 
fullest extent. Necessarily much of the detail 
work of the Port Authority must for the present 
devolve upon the separate establishments of the 
late authorities, and be carried on in separate 
buildings. For example, it is intended, for the time 
at any rate, that the duties of the Watermen’s 
Company which are transferred to the Port 
Authority shall be delegated to that Company as 
the Authority’s representatives. 

Among the duties which are placed upon the Port 
Authority by the Act is that of considering “ the 
state of the river and the accommodation and the 
facilities afforded in the Port of London, and to 
take such steps as they may consider necessary for 
the improvement thereof.’’ Doubtless one of the 
first questions to receive consideration under this 





head will be the completion of the work of deepen- 
ing and widening the river channel from the Nore 
to Gravesend, and again from Gravesend to London, 
which has been commenced by the Thames Con- 
servancy and is still in progress. The deep channel 
to Gravesend, which is ultimately to be 30ft. in 
depth at low water, is still only 24ft. deep in places, 
and there is much additional work to be effected in 
the channel above Gravesend. The early completion 
of this important work is a matter of grave moment 
to the trade of the port. Another matter of first 
importance is the construction of an additional dock 
or-docks adjoining the Royal Albert Dock or else- 
where on the river. It will be remembered that 
powers for the construction of a new dock of con- 
siderable dimensions were obtained by the London 
and India Docks Company some years ago, but have 
never been exercised in view of the unsettled state 
of the Port Administration and the proposals for the 
constitution of a new authority, which have at 
length been realised. In fact, in matters of dock 
extension London has for years been at a standstill, 
while other ports have been extending and improv- 
ing their facilities in all directions. In view of the 
state of uncertainty which has existed this stagna- 
tion has been almost inevitable, but it is to be hoped 
it will continue no longer. In addition to the 
Royal Albert Dock site, there are several others 
which will no doubt receive the attention of the 
Port Authority in connection with the question of 
dock extension. 

Another duty which the Port Authority will have 
to undertake immediately is the completion of a 
schedule of maximum port rates on goods, which is 
to be submitted to the Board of Trade within six 
months, and, of course, before being adopted will 
require parliamentary approval and sanction. The 
settling of this schedule will be no easy task in view 
of the multitude of conflicting interests which are 
affected. Additional funds are required for the 
improvement and development of the port, and 
these funds must be forthcoming. The Act has 
provided for the imposition of dues on goods—a 
means -of obtaining revenue which has _ hitherto 
never been imposed upon the trade of London, 
although other ports, notably Liverpool, have 
derived their principal income from such dues for 
many years. Whatever the maximum rates may 
be, it is pretty certain that the actual dues charged 
will be so light as to constitute no undue burden on 
thé trade of the port. Most of the opposition to 
the Bill in its passage through Parliament was 
directed against this question of dues on goods, but 
since the measure has become law the opposition 
has apparently ceased, and its provisions have been 
accepted as reasonable, and, in fact, as necessary to 
the further development of the port. 

Sir Hudson Kearley, in concluding his address to 
the members of the Port Authority at their first 
meeting, expressed his confidence in the future 
success of the new administration. “I should not 
have accepted this position,” he said, “ unless I had 
felt that I could rely upon every member to co- 
operate loyally with me to make this Port Authority 
a success. If we do sothe benefit will not be for 
the London of to-day and to-morrow, but we shall 
have laid the foundations of an enduring prosperity 
that will extend far into and enrich the future.”’ 


Submarine Mine Layers. 


ONE of the most interesting phases of the 
development of modern navies is the unceasing 
struggle which goes on between the instruments of 
attack and defence. Improvements in the resisting 
power of armour are followed by increased muzzle 
velocity and superior armour-piercing qualities of 
shells. Increased speed of vessels, enabling them 
to repel or evade the attacks of torpedo boats, is 
followed by an augmentation in the speed and range 
of the torpedo, and so ad infinitum, or, rather, 
ad millennium, when warships shall be no more. 
There is, however, one weapon—the submarine 
mine—which, from its comparative simplicity and 
the nature of its use, is not capable of much develop- 
ment, and yet is bound to assume increasing 
importance in modern naval warfare, if only for the 
reason that a mine is as well abie to sink a Dread- 
nought or any possible or probable development 
thereof as a torpedo boat. It is quite evident that 
as the cost of our capital ships goes up the number 
we can afford to build will come down, and the 
greater the proportionate loss of a unit must become. 

The destructive effect of a submarine mine is out 
of all proportion to its cost, and hence its increasing 
relative importance with the growth in size of the 
battleship. The mine, however, has its limita- 
tions. Apart from any considerations of inter- 
national law, it cannot be sown broadcast over the 





ocean without being dangerous to friend and fog 
alike; but in the approaches to harbours, road. 
steads, or possible landing-places it may prove not 
only a valuable defence, but, as the Japanese 
showed at Port Arthur, a means of attack. The 
destruction of the Russian flagship, the Petropay. 
lovsk, by mines which had been laid in the fairway 
at the entrance to the harbour by the Japanese 
minelayer, Koryo, under cover of the darkness jy 
thick weather, is an instance of the damage which 
can be done with practically no risk to the attack. 
ing party. In this case the blow to the Russian 
fleet was most severe, and coming as it did so goon 
after the successful torpedo attack at the beginning 
of the war, when three battleships were disabled, 
the moral effect was such that no real attempt to 
act on the offensive was ever made by the Port 
Arthur fleet. This was fortunate for Admira| 
Togo, for with the possibility of the arrival of the 
Baltic Fleet before him, he could not afford to risk 
trying conclusions in an open engagement between 
his battle fleet and the Russians, and his endeayour 
was to render them useless by corking the 
harbour, or by destroying them piecemeal by the 
agency of torpedo or mine. The bottling process, 
as we know, proved abortive, but the torpedo and 
the mine served him in good stead. 

The mine layer seems to have been an after. 
thought, for at the beginning of the war some 
mining operations appear to have been carried out 
by Togo’s destroyers, a service for which they are 
not particularly suited, and which, in any case, 
takes them away from their legitimate business, 
One of the lessons of the naval operations before 
Port Arthur is that the provision of mine-laying 
vessels is as much a national need as the possession 
of submarines or any other of the various adjuncts 
or auxiliaries of a fleet. Their use need not be 
confined to the laying of minefields for the defence 
of our ports and arsenals; they can be employed 
with a blockading fleet, and, given suitable weather 
conditions for masking their operations, it is 
possible, as the Japanese showed, to place 2 mine- 
field at the entrance of a harbour so as to make a 
sortie by the vessels inside a movement dangerous 
to themselves. So far, we have done something 
towards the provision of mine-laying vessels by the 
conversion of two second-class cruisers of the 
Apollo type for this service, and provision for 
the conversion of four more is made in the current 
estimates ; but it is open to question whether this 
has been real economy, as these vessels are much 
too big for the work. Thelaying of mines involves 
a certain amount of risk to the vessel carrying out 
the operation, as shown by the loss of the Russian 
mine transport, Yenisei, and the smaller the vessel 
and the fewer the number of men require to work 
it the better, provided the essential qualifications 
are obtained. Speed is not an essentia! ; but as for 
offensive operations, it would be necessary to 
choose such weather conditions as would make 
interruption by torpedo attack improbable, it is 
essential that the mine laying vessels be of sufficient 
size and geaworthiness to be able to work in almost 
any weather; and further, as they may be called 
upon to operate in comparatively shallow water near 
land, they must be very handy and of such propor- 
tions and freeboard as to ride easily in a short, 
choppy, or confused sea. The type of vessel which 
immediately comes to the mind’s eye when these 
conditions are reviewed is the North Sea trawler, 
and probably these boats would suit the purpose 
admirably with very little alteration. The cost of 
a fleet of half a dozen such vessels would be less 
than that of a single destroyer, and they would cost 
correspondingly less to maintain efficient and keep 
in commission. If specially designed for the work 
they might advantageously be fitted with internal 
combustion engines, as this type of machinery would 
take up less space than steam machinery and allow 
greater hold space for the carrying of mines; also 
by better fuel economy it would enable the mine 
layers to remain out of port for prolonged periods, 
with a consequent greater chance of their being on 
the spot at the psychological moment. 

Until recently practice in mining was almost 
entirely carried out by large launches, which are 
only suitable for smooth-water conditions, and the 
provision of larger vessels has added considerably to 
the efficiency of the torpedo branch of the service. 
It is satisfactory to note from the First Lord's state- 
ment that the matter has received from the 
Admiralty the consideration which it deserves, and 
it would be a matter for regret if the present 
pressure for reduction of expenses resulted in the 
necessary action being put off till a “ more con- 
venient season.” 
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HIGH-SPEED STEEL. 


Iv the course of an article on “ High-speed Steels ” in 
: of March 19th, we dealt with a number of tests 
on made at Nash’s Test House, Sheffield, and 
romised further particulars of other tests which we our- 
gelves had been unable to witness. We are now in 
receipt of the official report. It is perhaps desirable to 
or yependent institution, and we are able to say from 
arsonal knowledge that the tests are carried out with 
skill and care, and with absolute fairness. 

Only one or two observations about the tables now 


our issue 
on cast ir 


Results of Tests of Seven Samples of Tool Steel Made into the Horm of Turning Tools received 3rd March, 1909, 
from Messrs. J. J Savil’e and Co., Ltd. 








— ee an ao 2 
Form of 23 las! 5 2 2 | Duration — | Condition | 
= > . | i | . 
Test | Marks on nessiilied aa cutting | 5 & BE @ 2 a3| a removed. “caeat | Material 
No, | specimen. | — of Foot a a a £ | io, | tool after operated upon. 
. | seociehl Ol er oe ia |min.|sec., Lb. | per | test. | 
min ‘ | | | min. | 
y| Triumph | 1}in. sq. high-speed tool; Lathe | 50-7 | ,% i, |Nene| 26 | 24 | 54-20] 2-05 | Done up 
5123 | Superb (hardened in air) | roughing 
*'y Trumph | 1fin. sq. high-speed tool| _,, 0-415] ae , | 25 | 43 | 52-49 | 2-04 ” 
5124 | Superb (hardened in water) 
vy Triumph | 1}in. sq. high-speed tool ca 50-4 | 3 RS 22 | 36 | 46-13 | 2-04 “ Steel bar analysis. 
5125 | Superb | (hardened in oil) | Per cent. 
y | Carbon 0-75 
V } eee ‘ 
5126 X | ldin. sq. high-speed tool | es 50-4 | 4%; 6 = | 4 } 10 8-51 | 2-04 Silicon .. 0-081 | 
V | | | | Sulphur... 0-040 
527 X! | 1}in. sq. high-speed tool) __,, 50-3] fe | a's » | 4 | 57] 10-08 | 2-04 o Phosphorus 0-051 
V | | Manganese (0-62 
5128 XX | 1fin. sq. high-speed tool J } 49-7 | i's ,, | 12} 42 | 25-56 | 2-01 a 
\ | (hardened 1n water) | | | | 
A128 XX lin. x din. high-speed tool * |} 50-4) 4] 4; F 12 18 | 25-1 2.04 os 
A (hardened in air) 
vy Triumph | ljin. sq. high-speed tool | Lathe 60-8 i, None 8 42 19-36 2-23 Done up Cast iron bar 
5123 Superb (hardened in air) roughing analysis. 
Triumph | lfin. sq. high-speed tool | ra 59-4 \ a 1] 0 | 23-99 | 2-17 2 Per cent. 
Carbon 


5124 | Superb (hardened in water) 
vy Triumph | 1}in. sq. high-speed tool | se 60-0 ¥ 
(hardened in oil) 


5125 Superb 

5128 XX ljin. sq. high-speed tool - 59-6 8 
\ (hardened in water) 

hb X lhin. sq. high-speed tool a 60-0 | 4h 


Results of Tests of Five }iin. diameter High-speed Twist Drills received 22nd March, 1909, from 
Messrs. J. J. Saville and Co., Limited, Sheffield. 


Test ha Hail | No, of — depth of — of | hole cut per Lubri Condition of 
No Marks. per | h les vores | hole cut. Eve per min. rev. cant cutting edge of 
=r . | drilled. used. drill after test. 
min. | 
” | Inches. Inches. | Min. Secs.| Inches. | Inches. 
\ j 333 | 10 3 30 6 0 | 5.0 -O15 | None Good 
' | ‘ 
614% | XX \} 45 | ft 7 4 0; 4 6-5 | -O15 7 Done up 
Vv | x { 333 | 10 3° 30 6 0 5-0 “O15 os Good 
6197 . | 435 | 1 3 3 0 28 6-5 015 ‘“ Done up 
\ Triumph Superb | 7 Lo ; : | ' ie — es — 
6198 | Air hardened }, 435 | 1 | 24 32] 4 | 57 6-5 | -015 " Done up 
V Triumph Superb 333 10 3 30 6 0 5-0 | -015 PP Good 
#199 Oil hardened 1} 435 | 1 | 3 33 5 4 6-5 | -015 ne Done up 
nue | 2 2 . -. | ¥ g Y 
\ Triumph Superb { $33 = 3 30 6 0 6-0 | -O15 vs Good 
6200 | Waterhardened || 435 | 1 _ 17 7 12 6-5 | O15 i Done up 
| 2 


Material operated upon- 


given are required. The tools marked X were made by a 
well-known maker, and the two steels in the steel bar 
test, which differ slightly in composition, enjoy a very 
high reputation. They are not, however, of the latest 


kind. The material marked XX is, on the other hand, a | 


steel of the very latest composition. The Triumph 
Superb is, as we mentioned last week, also one of the 
most recent steels. In the tests all the tools were ground 
to the same angle and set to the same height in the lathe, 
but whilst Saville and Co. hardened their own tools, they 
inform us that the tools by other makers were sent: to 
independent recognised experts to harden. The same 
tools were used for both cast iron and steel, and the 
angles were not altered. 

It will be noticed on studying the first table that the re- 


sults obtained by the Triumph Superb are far better than | 


most that we recorded in our own tests. On this point 
J. J. Saville and Co., Limited, have given us some 
interesting information. They tell us, as we knew, that 
the tools marked Superb that were tested in our presence 
Were experimental; and although the steel had been 
made for some months, it was known to have variable 
properties, and was somewhat difficult to harden. The 
steel now definitely to be called Superb is, they assure us, 
and as the tests seem to bear out, more constant in its 
properties, and, moreover, whereas the material we 
tested was very expensive, the new mixture can be sold 
at the average price of any of the latest brands. 

Some tests of drills made of this material have also 
been carried out by the staff of the Sheffield Testing 
Works, and we have pleasure in giving an exact copy of 
the official report with changes of name similar to those 
made in the turning tests. It will be seen that all the 
drills stood 383 revolutions per minute comfortably, and 
the destruction tests had to be carried out at a higher 
speed—viz., 485 revolutions. The drills were all re-ground 
at first, but none after the 333 revolutions test. The 
most interesting column is that giving the total 
depth of hole cut; and it will be seen that the latest 
kind of steel as represented by Triumph Superb is far 
better than the ordinary high-speed drills XX!. and X. It 
will also be observed that oil and air hardening give 


ain that the Sheffield Test House is a perfectly | 


ay 


| 

| practically the same result, whereas by water hardening 
| the endurance of the drill is greatly increased. The 
| depth of hole cut per minute is, of course, fixed by the 
| feed, and is quite independent of the quality of the drill. 
| The “duration of test” is interesting, but it does not 
| influence the user who in a test of this kind will be 
| mainly interested in the depth of hole that can be cut 
| without regrinding. 

In concluding these notes on Messrs. Saville’s steel, we 
take the opportunity of saying that we shall be very 
| happy to publish the results of tests by other makers 

witnessed by ourselves or conducted by perfectly 
independent authorities. Not only are such records 
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Medium hard cast iron. 


extremely instructive in themselves, but they give users 
valuable information, and afford makers opportunities of 
knowing with certainty what other makers are doing, 
and so lead to further improvements. 








OBITUARY. 


WILLIAM GLOVER. 


Tar death at Chelmsford of Mr. William Glover, founder 
of the firm of Glover and Hobson, of Albert Ironworks, 
Chelmsford, removes another of the now fast disappear- 
| ing links between the old and new schools of engineering. 
Of Worcestershire parentage, he was, in his infancy, taken 
| by his father with the family to Alais, in the Department 
| of the Gard, ‘and brought up and taught his trade in the 
ironworks then established under English management 
|on the Rhone. His father being chief engineer of the 
| ironworks, young Glover had an opportunity of which he 
| fully availed himself of learning all there was to learn, 
| and was well advanced when, in 1848, the English were 
| all driven out. A few years afterwards the Glover family 
| returned to England. 
| Mr. Glover was engaged as chief engineer in 1860 by 
| an American Syndicate, and was in the United States 
| during the Civil War building gunboats in the South. 
| After this he returned to England, and started the en- 
| gineering works in St. James’-road, S.E. The business 
|in time outgrew these works, and was removed to 

Chelmsford. 

Mr. Glover united to an extraordinary degree the prac- 
tical mind of the English Midlands with the charm of old 
French courtesy and manner, and no one had more 
or more sincere friends. His liberality, kindness, and 
honesty were proverbial, and had it not been for his 
modest disposition, his ingenuity and thorough mastery 
of mechanical principles would have brought him more 
prominently forward than was actually the case. 














LITERATURE. 


Risultati delle Prove di Trazione. Eseguite coi Nuovi Tipi 
di Locomotive, F.S. Folio. Pages 113, with Folio Atlas 
of 34 Plates and Diagrams. Rome: Stabilimento Tipo 
Litografico del Genio-Civile. 1909. 


Tue general remodelling of the rolling stock of the Italian 
railways, consequent on the purchase of the lines by the 
Government, has led to the introduction of new patterns 
of locomotives better suited to the existing working con- 
ditions than those in use atthe time of the transfer. 
With these, as well as with the more powerful examples of 
the older forms, an elaborate series of traction experi- 
ments has been carried out under ordinary working 
conditions, extending over some eighteen months from 
December, 1906, to June, 1908, the results of which are 
given in the fullest detail in the work before us, which is 
stated to be areport authorised by the State Railway Depart- 
ment based on the official edition. The text is divided 
into six chapters, the first giving general data as to the 
classes of engines experimented upon and the methods 
adopted for experimenting ; the second, details of the trials 
with goods and mountain engines; the third, those with 
compound express engines ; the fourth, those with a two- 
cylinder express engine with Schmidt superheater; the 
fifth, a comparison of the saturated compound with the 
simple superheated engine, and the sixth and last, a 
summary of the conclusions arrived at. The numerical 
details are contained in a series of tables—ten in all— 
numbered A to I, which contain an enormous mass of 
figures displayed with a breadth of margins in the 
luxurious fashion possible with a page 14}in. by llin., 
and folding plates of proportional amplitude. The same 
remark applies to the Atlas, which contains large size 
sections of the eight principal classes of engines used, in 
addition to the photographic views and outline diagrams 
given in the text, and diagrams of the different elements 
determine tractive force, horse-power, speed, fuel and 
water consumption, &c., referred to the section of the lines, 
which include all the different conditions from the flat 
roads in the plains of Lombardy and Northern Italy 
to the heavily inclined and tunnel-ridden crossings of 
the Apennines and the Italian Alps. It would be impos- 
sible to give even the most summary analysis of the 
enormous mass of figures contained in the work; but the 
following table referring to a subject of general interest 
may be taken as an example. It gives an abstract 
of the comparative performance of two groups of 
express engines, one of the two-cylinder compound 
class, 24.8in. and 17in. in diameter, with a maximum 
boiler pressure of 16 atmospheres, and the other of 
two - cylinder engines, 2l}in. diameter, with Schmidt 
superheaters, and a boiler pressure of 12 atmospheres, the 
other details being alike in both classes, namely, six- 
coupled driving wheels, 6ft. lin. diameter, and a leading 
pony truck, with 37.4in. wheels, and a weight of 55 
tons for the engine alone in running order. The 
compound class is represented by the two engines 
Nos. 6341 and 6349, and the two-cylinder class with super- 
heaters, by Nos. 64,005-64,006 and 64,009. The figures 
refer to three months’ running in the Turin district, April 
to June, 1908. 
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{ 6,341 | 17,393 | 1-23 | 70 190 | 191-1 | 10-98 | 0-0465 
630 | 6349/ 18,024 — 68 186,199 11-04 0.0484 
64,005 | 18,746 — 64 190 | 198-2 | 10-57 | 0-0452 
640/- 64,006 | 17,671 69 194 | 190-1 10-76 | 0-0453 
64,009 | 18,058; — 66 187 | 197-8 10-95  0-0474 





The ratio of actual to virtual distance in the second 
column is that of the length of the actual line to an ideal 
one supposed to be of equal resistance throughout—that is 
perfectly level and straight. In the particular case the 
difference is 23 per cent., but in the Alpine and Apennine 
section it is much greater. Thus, the 25 kiloms. actual 
distance from Pistoja to Pracchia is rated as 141 kiloms. 
virtual distance. The figures given in the last column 
must, therefore, be increased by 18.7 per cent. to corre- 
spond to actual kilometre consumption given in the 
preceding column. Done into English equivalents, the 
consumption per mile run is 38.83 lb. for the compounds 
and 37.94 1b. for the superheater class, or a small saving 
for the latter. The difference, however, is remark- 
ably small, being only 2} per cent., or about 8 cwt. per 
1000 miles run; but in other respects there seems to be 
practical equality. The introduction of more powerful 
engines seems to have deferred the proposed adoption of 
electric traction for the mountain lines, as with the 
increased speed and hauling power obtainable by their use 
a larger margin for increase in the number and weight of 
trains is available than can be got by electric power, 
which must be equipped for a certain definite maximum. 
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Fig. 1 


COMBINED OIL ENGINE AND DYNAMO. 


CONSIDERABLE progress has recently be2n made in the 
design of small paraffin oil engines for driving dynamos, and 
some very useful combined lighting sets are now upon the 
market. The illustrations Figs. 1 and 2 show a small set of 
this kind, which is manufactured by Reavell and Co., Limited, 
of Ranelagh Works, Ipswich, and a drawing from which the 
general design of the engine can readily be gathered is shown 
in Fig. 3. The particular engine illustrated is capable of de- 
veloping 33 brake horse-power when working with paraffin. 
This is the smallest size which the company makes, but four 
other standard sizes are also supplied, which range from 5 to 
15 brake horse-power. So far as the general construction is 
concerned, this is the same for all sizes, with the exception 
that the two largest engines are of the two-crank type. The 
diameter of the cylinder of the engine illustrated is 3fin. The 
stroke is 4in. The speed for the above-mentioned power is 
950 revolutions per minute. The engine is of the ‘“‘ four 














irregularity of the engine. The carburetter is of the com- 
pany’s special design, simplicity being its special feature. 
From the drawing it will be seen that the exhaust pipe passes 
through a portion of the carburetter to assist vaporisation. To 
start the engine, a small quantity of petrol is used, but when 

| the vaporiser is sufficiently heated a three way cock is turned 
and the engine then operates with paraffin in the usual 
manner. 

As will be gathered from Figs. 1 and 2, ahigh-tension coil and 
battery, which are fixed to the back of the dynamo, are em- 
ployed for ignition purposes. The commutator is of standard 
design, consisting of a spring-loaded roller which presses on a 
metal segment ; the position of the former can naturally be 
set to give the most efficient results for igniting the charge. 
All the bearings are of hard phosphor bronze. The working 
parts are lubricated on the splash principle, in accordance 
with the practice adopted by the company for its high-speed 
steam engines. As regards the water cooling arrangement, 
the thermo syphon system is recommended for all ordinary 
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stroke ’’ type, having one power stroke for every two revolu- | 


tions. It will be observed that the cylinder is directly bolted 
to the crank chamber, and that the main bearings are spi- 
goted into a bored recess on either side of the crank chamber, 
so as to ensure good alignment. The half-time shaft works in 
bushes also fixed in the crank case, the cams of the shaft 
being turned out of the solid. Both the inlet and the exhaust 
valves are mechanically operated from this shaft, and the 
makers call particular attention to the special arrangement 
adopted to prevent any but a vertical thrust being exerted on 
the tappet rods, the arrangement consisting of levers carrying 
rollers and having their fulcrums at the side opposite to the 
cam shaft, so as to obviate undue wear on the brushes which 
guide the tappet rods. It will be noticed that the governor is 
of the crank shaft centrifugal type. It operates a butterfly 
valve fixed in the vapour inlet pipe, governing thus being 
effected by throttling the supply of vapour. A fly-wheel of 
generous proportions is provided to damp out the cyclic 





Fig. 3—DETAILS OF SMALL OIL ENGINE 


cases, but where special circumstances demand a circulating 
| pump, this can be supplied and fitted as an extra. The small 
engine illustrated, we are informed, only uses .825 pint per 
brake horse-power hour. The engine can also be arranged to 
work with paraffin, petrol, alcohol, or town or producer gas, 








MATCH-DRYING MACHINE. 


A LARGE machine for drying seven million matches per 
day of ten hours has recently been built by Tomlinsons 
Limited, Rochdale. The machine consists of three drying 
chambers, 4ft. by 7ft. 6in. by 5ft. 10in. high, with a series of 
removable wire shelves. Each chamber has its own heating 

| compartment, which contains a coil of steam piping over 
which a current of air is. caused to flow on its way to the 


Fig. 2 


different chambers. These are arranged so that the warm 
air passes in through an opening at the bottom of the 
chamber, through the trays of material and out through a 
valve at the top. It then passes into the heating compart. 
ment for the next chamber, and then the process is repeated 
in the next chamber. Each heating compartment has an 
inlet for the air from the outside which may be opened or 
closed at will, while the drying chambers have an outlet 
which can also be opened and closed at will. Valves are fitted 
to each of the openings and act in pairs. That is to say, 
when the valve of No. 1 heating compartment is opened that 
of No. 1 chamber is opened simultaneously. When at work 
only one pair of valves is opened. Therefore the inlet and 
outlet for the air are controlled from that point only, The 
warm air makes a complete cycle of the drying chambers, and 
is eventually drawn away through the medium of a fan, As 
the air circulates from left to right the chambers are con- 
tinually replenished in the same order. In performing this 
work the man in charge opens the valves in the chamber on 









































the right and closes those in the chamber on the left, and by 
so doing changes the air circulation throughout the whole 
apparatus. In this way the action of the machine is such 
that the air is hottest where the material is wettest, and con- 
versely. Moreover, the heat of the air is graduated from 
a different starting point according to the chamber last filled. 
The walls of the drying chambers are of sheet iron, with 
cavities filled with non-conducting materials. Carriages 
traverse the front of the machine, one for charging and the 
other for discharging the materials. Each chamber bas 
also its own thermometer. 








CRYSTAL PALACE SCHOOL OF ENGINEERING.—The list of certifi- 
cates awarded by the examiners will be announced on W ednes- 
day, the 7th inst., at 12 o’clock noon, in the Lecture Theatre of 
the School, Sir William White will take the chair, 
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as 
THE TESTING OF FILES AND TOOL STEEL. 


IN the very interesting paper which Mr. Edward G. 
Herbert read before the Manchester Association of Engineers 
on Saturday last on the testing of files and tool steel, the 
author referred to acommonly-lnown fact that the two sides of 
a file are seldom equal in their necessary qualities. Different 
theories are held on the subject, which is one of real 
significance in large engineering works. Perhaps the most 
weighty explanation is that generally favoured by the makers 
of files, that the difference is due to the varying degrees of 
sharpness of the chisel by which the teeth are cut. For 
instance, it is usual to reckon that a chisel will only cut five 
sides before it requires to be whetted. A careless cutter may 
try and get more than this number out of one whetting. If 
then a batch of files is cut all on one side, then turned over 
and cut on the other side, it will often happen that one side 




















€ Fig. i-MACHINE FOR EXPERIMENTING WITH TOOL STEEL 


is cut with a sharp and the other with a blunt chisel. The 
author of the paper made a point which is worth considera- 
tion as regards the economical side of the file question. He 
suggested that there would be a considerable saving in having 
files specially cut for the various metals, and keeping them 
to their appropriate work, as files which are highly efficient 
on one metal may be almost totally unsuited for another. 
This is an obviously sensible suggestion, and one which the 
Sheffield tool makers would no doubt fall in with. Another 
important point which the author of the paper made, and 
which shows the value of the file-testing machine, was that 
the cut has a far greater influence than the quality of the 
steel, not only on the rate of cutting or efficiency, but also 
on the amount of work that can be got out of a file. 

The author has also carried out some experiments on tool 
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Fig. 2~-DIAGRAM OF EXPERIMENTAL MACHINE 


Steel with a new machine, the general principle of which will 
be understocd from the sketch Fig. 2. Here C is the tool to 
be tested. It is carried by a lever supported on a knife edge 
E, and by moving the weight F, it can be given any upward 
pressure within the limits of the machine. A is a tube of 
Standard steel 3in. diameter by gin. bore, which is caused to 
fotate steadily against the tool, and is pressed down by a 
Weight G, which is greater than the upward pressure of the 
tool, H is a dashpot to prevent vibrations. The actual 
Machine, shown in Fig. 2 diagrammatically, is something 
like a drill press and is provided with a long cylinder 
covered with paper on which the diagram is taken. 
The test is the quantity of the tube that can be cut away 
before the tool is worn out. 

The author's experiments on tool steel formed the subject 


of some forcible criticism. Mr. D. Adamson pointed out, by being ready for the study of the vibrations of any elastic structure, 
the aid of a diagram which he produced, that the results | it was decided to obtain the periods of vibration of a ship by 
obtained by the author, as regards high-speed steels, were | ™eans of her dynamic model, as was done by Mr. A. Mallock. By 
not fair to these metals, the cutting speeds and depths of cut | « dynamic model is meant a beam or girder which has's load curve 
being too small to do them justice, when compared with : ae 

carbon steel, Mr. Carter took up a similar attitude, and-| No. of , "requency of a 
gave results of experiments which he had carried out with a | des. ies socund. ott 
steel called ‘‘Triumph Superb.’’ The results he quoted are - a 


Distance of nodes from nearer end, 
measured in fractions of the length. 














— the same as those given elsewhere in to-day’s Experiment| Theory. Experiment. | Theory. 
sue. — — —— | — —|— —_—— 
Mr. Brayshaw suggested that there might be a difference 2 72.25 | 72.5 | 0.224 | 0.2282 
between the results obtained by testing a file in a fixed 3 2c0 201 | 0.130, 0.5 | 0.1321, 0.5 
position on a machine, and the results obtained in actual | 
4 394 394 0.094, 0.378 | 0.0844, 0.3558 


practice, and thought that by tilting the file in the machine 

different results might be obtained. He admitted, however, 5 649 651 0.673, 0.277, 0.5 | 0.0735, 0.277, 0.5 

that the machine was valuable for making comparisons. Mr. eee Ty eee Oe eS EK | 

Royston gave some results of his experience with the file- na he 

testing machine, which he commended very highly. He a c ury 

also mentioned that different results could be obtained by aces ae ter ee ee a. 

Kicinser A = png = Lag od Pie Ber ager ea not require to be the same as the scale for the moment of inertia 
i ew, | curve. 

and suggested that a number of files constructed according | The period of vibration of a beam will depend on s, the stiffness 

to Mr. Herbert’s ideas, and a further number of files made | of the beam in bending—which is proportional to I E—on p, the 

by Sheffield firms should be tested by placing them all in the | mass of unit length, and on /, the length of the beam. Writing 

hands of piece-work fitters. With regard to supplying files | To sP pt Ir 

for special purposes, he said that file makers would be very | and equating the dimensions of the two sides, we find, since s has 


similar to the load curve of the ship, and a curve of moments of 


pleased to do so. Hitherto, he remarked, the file makers | ; : ML 
have endeavoured to supply a file which gave the best all- | the dimensions C - ) 
round results. 

p= -—4,9 = 4, andr = 2, 








Tal S oe i2 Ll 
THE VIBRATIONS OF SHIPS AND THE USE OF vi 1k 
A DYNAMICAL MODEL FOR DETERMINING We might have obtained this equation from the mathematical 
‘ equations of motion, or from the final solution of these for t»e 
THE ELASTICITY OF SHIPS. riod of vibration in any mode of vibration ; but it is simpler to 
By Professor J. B. HENDERSON, D.Sc. deduce it from the fundamental conceptions of the physical pheno- 
PART I. mena, although the application of dimensional methods has to be 


ts ‘ s : ; carefully used. Hence, writing large letters for the ship and 
THE ELASTICITY OF SHIPS AS DEDUCED FROM EXPERIMENTS ON small letters for the model, we have the ratio of the two periods 





| THE VIBRATION OF DYNAMICAL MODELS.+ given by 
| he experiments recorded in the following pages torm part of T 4,2 — 
: Asai : ; See ve 
| sume experiments on vibrations of elastic structures carried out roar ¥y - iE" 
Me a 


during Sessions 1906-7 and 1907-8 in the Engineering Laboratory 

of the Royal Naval College, Greenwich, by some of the third-year | Hence, if we know the periods of both ship and model, we can 

~tudents. ‘T’o the zealous perseverance of Messrs. E. B. Harries, | deduce the elastic properties of the ship; or, if we assume E for 

F, L. Mayer, and A. W. Watson—now all members of the Royal | the ship, we can calculate the period of the ship from that of the 
Corps of Naval Constructors—belongs the credit of overcoming the | model. 

experimental difficulties, and of carrying out the experiments on H.M.S. Pathfinder was chosen, for which the curve of weights 

the model of the first ship; the experiments on the second ship | had been worked out with great accuracy, and for which the curve 

were carried out by Messrs. J. Coote, W. B. Hugman and T. L. of moments of inertia of a number of different sections had also 

Mathias, and were also brought to a successful issue. been calculated. She is a scout of about 3000 tons displacement. 

The first set of experiments was undertaken with the The condition of lading corresponded to the bunkers being about 

view of verifying the theory of the vibration of uniform rods. A _ half full of coal. A dynamic model of the ship was made from a 

steel straight edge of rectangular section 36.lin. x 3.0in. x 0.45in. bar of steel of uniform thickness, 48in. long, in. thick, the 

weighing 14 lb. wes supported at two nodes and vibrated electro- breadth being varied so as to give the correct relative moment of 

magnetically, as shown diagrammatically in Fig. 1. The electro- inertia for every section. Since the moment of inertia of the 

section is simply proportional to the breadth, it is sufficient to 

ELLE make the breadth directly proportional to the ordinates of the 

Altltilee moment of inertia curve, in order to have the beam to scale as 

dl regards the stiffness. The scale of loads is then fixed by the 

section which has minimum ratio of load to moment of inertia, 

. since at this section we want the weight of the bar itself to repre- 

Av _> sent the load, and at all other sections we can add lead weights to 

Hi a bring up the mass of unit length to the corresponding amount on 


















—— ~ 
ee the ship. Thirty lead weights were necessary to bring the loads 
C a 4 * l to correspond with the load curve of the ship, and these were 
a | J ye a ; | soldered to the bar. It was anticipated that soldering these 
ae a ee, 7 ae masses of lead over a considerable portion of the length of the bar 
ae aa would stiffen it considerably ; but experiments made with the 


lead continuous, and also with it cut up into very short lengths, 
F.g. 1 showed no marked alteration in the period of vibration. Hence 

the lead cannot contribute to the stiffness to any appreciable 
magnets were placed alternately above and below the bar, and | extent. 
therefore forced it to vibrate in a definite mode ; and the current The scale of weights was found by weighing the finished model, 
to the magnets was “made ” and ‘‘ broken” by the vibration of | and the position of the centre of gravity of the model was found 
tho bar itself, just as in an electric bell. The frequency of vibra- | to be less than 0.25 per cent. of the length of the model from the 
tion of the bar was measured stroboscopically, and although | correct position as calculated in the ship. 
several arrangements of the stroboscope were used, only the final In order to force the bar to vibrate by means of electro-magnets 
one will be described. It has the great advantage over the others | placed alternately above and below the bar, the lead weights had 
that the experimenter sees at once whether the stroboscopic disc | to be soldered at some parts of the length above the bar, and at 
is going too fast or too slow for synchronism, and can adjust | other parts below it, so that the magnetic pull might come directly 
accordingly, thereby ensuring a very high order of accuracy in | on the bar with as small an air gap as possible, and with no lead 
determining the frequency. Fig. 2 shows the arrangement. The | between the magnets and the bar. Sufficient vibration was 
short-focus lens L, which is fixed to the vibrating bar B, forms a | always obtainable to determine the nodes, whether the supports 
small image of the stroboscopic disc in front of the objective of were near or far from them ; but, in the determination of the fre- 
the low-powered microscope M. The microscope is focussed on | quency, the supports were always moved so as to coincide with two 
the image of the top or bottom edge of the slots in the disc. The | nodes. . 
stroboscopic disc is driven by a direct-current motor, and the| Experiments were carried out with the model vibrating with two 
speed of the motor is measured by a revolution counter mounted | and also with three nodes in the length, and the results are given 
directly on the spindle. With this arrangement of stroboscope, | in the following table :— 





Fig. 2 


Vibration of the Dynamic Model of H.M.S. Pathfinder. 


when the dise is rotating at synchronous speed, /.¢., one slot 
Positions of nodes in fractions 


crossing the field of view in one period of the bar’s vibration, the No. of Frequency— complete 


experimenter, on looking through the microscope, sees the edge nodes. pan second. of the ee —— bow. 
f lise whose periphery has a wavy form. If the speed of ee oes) xe a .280, 1 
py Paar ole tae coun - '{ ot : ree 0.179, 0.515, 0.832 


the disc is double the synchronous speed, then one sees two such | : 

discs superposed with the edges differing in phase by half a wave The frequency of the model with three nodes is 19 per cent. 

length and so on. Of course, it is necessary to exclude all direct | greater than double the frequency with two nodes, but 144 per 

illumination from the image of the disc. If the speed is slightly | cent. less than it would be if the periods followed the same law 

above or below synchronism, the waves appear to move to right | as in the uniform bar. 

or left, according as the speed deviation is in one direction or the If the modulus of elasticity of the ship were equal to the 

other, and the experimenter has no difficulty in maintaining the | modulus of the bar, the scales of the ship and model are such 

same wave continuously in the field of view for five minutes at a | that the frequency of the ship would be 127 per minute. Unfor- 

time, if he has at his command a sufficiently fine adjustment on | tunately no pallograph records are available for this ship, but I 

the speed of the motor. am indebted to the Admiralty and to the officers of the ship for 
Experiments were carried out with the bar vibrating in its | carrying out some experiments on her vertical vibrations. They 

fundamental mode, and in its first, second and third harmonics, | report that the frequency of vertical vibration is 106 per minute 

with 2, 3, 4, and 5 nodes respectively in the length. The | when the engines are running at 100 revolutions per minute. 

positions of the nodes were obtained by scattering sand on the | Hence the modulus of the ship must be less than that of the 

upper surface, and the two supports were always placed so as to | model in the ratio— 

coincide with two nodes. The results of the experiments are 106\* _ 9.79 

given in the table below, which shows also a comparison between mre 

ne Sn pe i.e. 30 per cent. lower. Taking Efor the model as— 

30 x 1¢8 Ibe wt 

n.? 


VIBRATIONS OF SHIPS, 
The vibrations of the uniform bar having shown a satisfactory i 
agreement between theory and experiment, and the apparatus | gives E for the ship as— 
wae en ; , Ibs. wt. 
‘ Institution of Naval Architects. 21 x 108 oo 
+ The writer has not the faciliti.s at hand for making a bibliography of ait 
VIBRATION OF TURBINE STEAMER, 


former papers on the vibration of ships, but he is acquainted with the ex- 
eee a Gai ven cinta he coo Gs hs * Pee The first set of experiments having been carried out on the model 
of a gun-boat, it seemed desirable to repeat the experiments with 


Otto Schlick, Mr. Yarrow, and others, as recorded in the “‘ Transacti ns’ 
of this Institution. 
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another type of ship, and preferably with one whose period of 
vibration had been accurately determined. The writer is very 
much indebted to Messrs. John Brown and Co., and the joint 
managing directors, Messrs. Chas. E. Ellis and J. G. Dunlop, for 
the data regarding the turbine steamer Lusitania which enabled 
her model to be constructed, and also for the pallograph records 
of her vibrations at sea. The dynamical model was made 48in. 
long, fin. thick, and with a maximum breadth 5. lin. 
The results of the experiments are as follows :— 
Vibrations of Model of Turbine Steamer. 
Frequency—periods Positions of nodes from bow 
per second. in fractions of the length. 


72.55 0.26, 0.76 
182 0.155, 0.83, 0.853 
350 canes 


No. of 
nodes. 
2 


3 
The frequency of the model, according to the scales chosen, 
should be 58.4 times the frequency of the ship. Hence for equal 
moduli the fundamental frequency of the ship should be— 
72.5 _ 1.244 74.6 
58.4 sec. = =—Ss mn. 
The actual frequency of the ship is 65 per minute ; hence the 
ratio of the elasticity of the ship to that of the model is— 





(az) 0-761, 
74-6 ‘ 
or the elasticity of the ship is 24 per cent. less than that of the | 
model, This gives a value of E for the ship of— 
23 x 16 lbs. wt 
in.* 

This value is greater than was obtained for the Pathtinder, but 
the plating in the scout is very much thinner than that in the 
liner. Thin plates are, as a rule, more buckled than thick plates : 
and, since the buckles straighten out when a pull stress comes on 
them, the thin } lates must give alower modulus in vibration than 
the thick plates, because, when a plate straightens under pull 
stress, it is equivalent to an increase of strain for the same stress. 

An objection may be raised against the comparison of ship and 
model in that the model vibrates freely in air, while the ship 
vibrates in water, and has its vibration considerably damped. 
We are dealing, however, with the forced vibrations of the ship, 
due to a periodically applied force arising from rotation of the 
screws or other machinery on board, and such forced vibrations, 
when damped, always reach their maximum amplitude if the 
periodicity of the exciting disturbance agrees with the natural 
free period of the vibrating structure. In ships the amplitude of 
vibration is, as a rule, negligible, unless there is approximate 
equality in the pericd. 

In addition to its damping effect on the vibrations the water has 
another effect, especially when the period of vibration is very 
slow, for then the water will move in stream-line motion backwards 
and forwards along the bottom past the nodes, as one portion of 
the ship rises and the neighbouring portion sinks. This mass of 
moving water is equivalent to an increase of the mass of unit 
length of the ship, and would tend to raise the values of E which 
we have deduced for the ship. The more rapid the vibration the 
less must this effect be. Experiments show that the virtual mass 
of a body rotating ina fluid is very much less than the virtual 
mass of the same body moving through the fiuid, and we would 
anticipate that the virtual mass in vibration would be still less 
than in rotation. It is important to remember that this effect is 
present, although of small magnitude, and that its influence would 
be to raise the value of E. It would probably have no greater 
influence than the quantities which are neglected or allowed for 
roughly in the calculation of the moments of inertia of the ship. 

In calculating the moments of inertia the practice is to neglect 
the wooden decks or sometimes to add .\, of their thickness to the 
steel decks below them. This was done in the case of the Path- 
finder. In strength calculations the wood of the deck would only 
contribute to the strength of the ship in sagging, and not in 
hogging ; but in vibration it would always contribute to the stiff- 
ness, since the fastening between wooden and steel decks is quite 
sufficiently strong to take the small shear stresses introduced by 
the vibration. It is also customary to neglect the intercostal 
girders in calculating the moments of inertia. These girders may 
not contribute much strength to the weakest sections of the ship, 
but they certainly contribute to the stiffness of the ship as an 
elastic structure. Hence the values of I in the usual moment of 
inertia curve are too low for vibration experiments. We ought, 
therefore, to increase the ratio of I to 7, which would reduce the 
value of E for the ship. Hence this omission varies E in the oppo- 
site sense to that in which the inertia of the water would vary it. 
Lastly, it may be observed that the elasticity in vibration is the 
kinetic or adiabatic elasticity, while the value of E taken is the 
isothermal or static modulus. The connection between the two 
was given many years ago by Lord Kelvin, and the difference, 
which amounts only to 0.2 per cent., is negligible for practical 
purposes. It is the writer’s opinion that the method here adopted 
cf vibrating a dynamical model of a ship, bridge, or other elastic 
structure forms a convenient practical method of deducing the 
period of vibration of the structure itself, and where that period 
has been experimentally obtained it forms a convenient method of 
obtaining further information regarding the elasticity of riveted 
structures. 

PART II. 
THE CAUSES -OF VIBRATION IN SHIPS AND THEIR LOCATION BY 
MEANS OF PALLOGRAPH RECORDS. 


A pallograph record of the vibrations of any ship gives us 
information regarding the natural periods of vibration of the ship 
and the frequencies of revolution of the screws ; but it is, asa 
rule, difficult to locate the exciting cause of the vibration, unless 
there happens to be some simple relation between the frequency 
of a screw and the natural frequency of the ship. This will, how- 
ever, rarely happen, and the exciting cause can only be located by 
a process of deductive reasoning from our knowledge of all the 
exciting causes which may be present. Every portion of an elastic 
structure may vibrate with a natural period of its own, if there 
is a local exciting impulse of about the same frequency ; but these 
local tremors may sometimes be the exciting cause of the ship’s 
vibration, if the periods of the two should happen to agree. 

A stretched string, asin a violin or pianoforte, will vibrate in 
unison with a tuning fork of the same frequency sounded in its 
neighbourhood. It will also vibrate in unison with a tuning fork 


; give rise to low-frequency vibrations. 





of double, treble, or x times that freyuency, the string then having 
1, 2,3 or » nodes in its length. A bar, however, while it will 


vibrate in unison with a tuning fork having the same frequency | 


as the bar, will not vibrate in unison with tuning forks having the 
harmonic frequencies. The reason for this lies in the fact that 


the frequencies of vibration of a string in its different modes are | 


in the simple ratios 1, 2, 3... x, while those of a uniform free bar 
are approximately in the ratios of the squares of the odd numbers, 
32, 5°, 72, &e. The frequencies of vibration of a structure such as 
a ship in its different modes cannot possibly follow a simple rule, 
and cannot be calculated ; but the vibrations having been excited 
in the ship and recorded on the pallograph, it lies with us to 
analyse all the exciting impulses, and to find out which of these 
has a harmonic having the same frequency as the vibration. 
The idea of analysing an impulse may be new to some. Ifa 
— impulse is due to, say, a rotating crank shaft out of 
ance, it is of sine form, and has no harmonics ; but if the periodic 
impulse is of the hammer-blow type, it is very rich in harmonics, 
and can, by Fourier’s analysis, be analysed into a series of sine 
impulses whose frequencies are in the ratios 1, 2,3...x. Thusa 
——- hammer blow is equivalent toa series of shafts out of 
alance revolving at frequencies 1, 2,.. x times the frequency of 
the hammer blow. Itis evident, then, that, although the frequency 





of the blow may not agree with the natural frequency of the ship, 
the frequency of one of the harmonics may agree with it. 


The various periodic impulses which are applied to a ship may | 
be summarised as follows :—(1) Inertia forces due to reciprocating | 
masses in the main engines or auxiliaries. (2) Inertia forces due | 
to want of balance in the rotating masses. (3) Longitudinal or | 
transverse vibration of any portion of the ship’s structure due to | 
a local exciting cause, such as the longitudinal vibration of the 
mast when used for a boat hoist or derrick, the whirling of a shaft, 
&c. (4) The reactions on the ship corresponding to the periodic 

ulsations of speed in the crank shaft. (5) Insufficient clearance | 
Siones the blades of the screw and the ship’s side or A bracket, | 
so that the flow of water to the blade nearest the ship is re- | 
stricted, and the torque thereby reduced. The torque is then | 
unsymmetrically applied to the propeller, with the result that | 
there is a reaction on the propeller bracket or stern tube. In 
the case of a single screw this reaction would be in the horizontal 
plane, and would tend to excite horizonal vibrations ; but in the 
case of multiple screws the reaction would generally be in a 

lane inclined to the vertical, and would tend to excite both 

orizontal and vertical vibrations. (This reaction, if due to 
horizontal ‘‘ spectacle” brackets, would be vertical.) (6) With 
multiple screws running at different speeds, the fundamentals or 
harmonics in the impulses under heading (5) will periodically 
‘*‘ beat,” corresponding to the beats in music when two notes, 
slightly out of tune, are sounded together. These beats may 
(7) Sea waves. 

The vibrations due to rotating or reciprocating masses out of 
balance would, as a rule, be easily recognisable by the agreement 
of the periods, The impulses to which such masses give rise will 
be almost simple harmonic in character, and will be of the frequency 


, of revolution, or double that frequency in the case of the inertia 


reactions of the connecting-rods. The impulses under heading 
(4) could be obtained by an analysis of the crank-effort diagram, 
and it may be noted in carrying out such an analysis that any 
impulse which is symmetrically positive and negative when plotted | 
as a function of time can have no even harmonics. The graphic 
method of analysis is very easily carried out. 

Under heading (3) will fall all vibrations due to the natural | 
vibration of the tail shaft. We have seen that this shaft is sub- 
jected to periodic pulsations every time a propeller blade passes 
close to the ship; hence, if this frequency corresponds with the | 
frequency of lateral vibrations of the tail shaft loaded with the 
propeller, the shaft will vibrate very considerably. The natural 
period of vibration of the loaded shaft is its period of whirling, 
which is easily calculated. Hence a shaft with a three-bladed 

ropeller will vibrate considerably when revolving at one-third of 
its whirling speed, and with a four-bladed propeller at one-fourth 
of its whirling speed. In analysing vibrations it will, therefore, 
be advisable to calculate the whirlirg speeds of the tail shafts. 
Under heading (4) we should also have to consider the natural 
period of vibration of each bracket, loaded as it is with the pro- 
peller and a portion of the tail shaft. Since it is subjected to the 
same periodic pulsations as the propeller, it will vibrate con- 
siderably if these }ulsations correspond with its own natural 
frequency. There may be other portions of the structure round 
the stern which are also capable of vibrating in unison with these 
impulses, but the calculation of their natural periods would not be 
easy. 

Let us now apply these considerations to an actual case. The 
writer is indebted to Mr. W. J. Luke for a pallograph record of 
the Lusitania. The record shows intermittent vibrations of small 
amplitude both of low and high frequencies, but during one 
experiment while the ship was turning, the low-frequency vibra- 
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Almost every part of the pallograph record shows intermittent 
vertical vibrations of a much higher frequency and of small 
amplitude. Selecting a portion of the record where they lasted 
for five seconds, we find 41°5 periods in five seconds, /.¢., a fre. 
quency of 8°3 per second, or 498 per minute. The corresponding 
frequencies of revolution of the screw were :- 8 


Revolutions Frequency of 
per prope'ler blade 

minute. impulses, 
167 01 

164 

158 

166 


Propeller 1 
” 2 
3 574 
4 : 498 
It is evident that this vibration is directly due to the propeller 


492 


| impulses, since the frequencies agree, and the intermittent 
| character of the vibration must be due to the interference of the 


impulses from the four screws. If all four screws rotated in the 
same phase and at the same speed, this vibration would be greatly 
magnified. At certain times they will all rotate in the same 
hase, and then the vibration will be a maximum, but this cannot 
ast for more than a few seconds unless the speeds of revolutions 
are all equal. That these are forced vibrations is evident from the 
fact that they occur with the same frequency in the record of 
horizontal vibrations. This record shows these vibrations very 
angular in character, such as we would expect in forced vibrations, 
and the approximate sine form of the corresponding vertica| 
vibrations may be accounted for by the frequency agreeing more 
closely with one of the natural frequencies of vertical vibration 
than with one of the horizontal frequencies. By varying the 
speed of the screws these natural frequencies could all be 
obtained. 

In one of the Mauretania’s pallograph records which the writer 
has examined there is a very pronounced intermittent vibration 
in both the vertical and horizontal planes, of frequency 977 per 
second, or 582 per minute. The screws were running at 193, 194, 
193-2 and 194°5 revolutions per minute, and the frequencies of 
blade impulses were 579, 582, 579°6 and 583°5, so that these 
vibrations are undoubtedly forced vibrations due to the propeller 
impulses. 

he same record shows intermittently a low frequency hori- 
zontal vibration of 6 periods in 425 seconds, or 84 per minute, 
lasting for 10 or 15 seconds at a time. From its sine form we 
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tion was of considerable amplitude, and was well sustained for 
over a minute, A portion of this record is reproduced in Fig. 3. 
There must have been during that interval of time a periodic 
pulsation corresponding with the fundamental frequency of the 
ship’s structure. This pulsation could only arise from the pro- 
pellers, since the ship is turbine driven. Careful measurement of 
the pallograph record gives the following data :- 
Frequency of Vertical Vibration of Ship = 64.1 per Minute. 
Revolutions Frequency of 
per propeller blade 
minute. impulses. 


145.5 : 
161.2 483.6 
429 


143 
” 152.2 456.6 


The frequency of propeller blade impulse is about seven times 
the frequency we are looking for, and if it were exactly seven 
times we might conclude that we had located the cause, because 
any impulse whose frequency isan odd harmonic of the natural 
frequency of the bar will excite the fundamental vibrations in the 

For, if we consider the fundamental and, say, the third 
harmonic, their relationship is shown in Fig. 3; and it will be 
noticed that, during each half period of the fundamental, there is 
an odd impulse in the third harmonic, and these odd impulses, 
being alternately positive and negative, are just so timed as to 
excite the fundamental vibration. Of course, if the bar could 
vibrate in unison with this third harmonic impulse, it would do so ; 
but, since it cannot, it vibrates in its fundamental mode. Any 
even harmonic impulse has the same number of positive and nega- 
tive impulses in each half period of the fundamental, and it cannot, 
therefore, excite the fundamental vibration. 

We see that the agreement between the fundamental propeller 
impulse and the seventh harmonic of the vibration frequency is 
not sufficiently close to account for the large amplitude of vibra- 
tion, therefore we must look elsewhere for the cause. Let us 
examine the “‘ beats” between the impulses of the four screws. 

The bottom line of the table contains the frequency of the odd 
harmonics of the vibration frequency, and any impulse having the 
same frequency as one of these harmonics will help to excite the 
fundamental vibration in question. Let us compare these numbers 
with those in the table above them. We find no absolute agree- 
ment, but we find several which are sufficiently close to account 
for a vibration lasting, say, a quarter of a minute. Thus we 
have— 


Propeller No. 


” ” 


1 
2 
3 
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64 and 60 beating 
192 188 

192 ,, 189 3 yy on 

192 ” 193 ” 1 ” ” 
It is probably the last two which are the predominant factors | 
in exciting the vibrations, namely, the seventh harmonics in the | 
propeller impulses of screws 2, 3, and 4, 


4 times per minute. 
4 


” ” ” ” 


| further information may be 


conclude that it is a natural period of horizontal vibration of 
the ship. If, as in the Lusitania, we try the beats, we see that 
the highest frequency of beats in the fundamental is only 44 
per minute, hence we should have to go to the eighteenth har- 
monic to get a frequency of 84. We must, therefore, look else- 
where for the exciting cause. It will be noticed that the seventh 
harmonic of the vibration would have a frequency of 588 per 
minute, which is very near the frequency of the propeller blade 
impulse, and so we have here a case of a periodic impulse 
exciting vibrations of one-seventh the frequency. 

We have thus accounted satisfactorily for all the vibrations of 
any magnitude which are measurable on the pallograph records of 
these two ships. The intermittent absence of vibration in this or 
any other screw steamer must not be attributed to the absence of 
periodic impulses, but simply to the interference of the periodic 
disturbances due to the several screws. 








NokTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAl 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
o’clock, on Saturday, mg 3rd. The following papers will be 
open for discussion :—‘‘ The Working of the Inclined Seams in the 
St. Etienne Coalfield, at the Montrambert and La Béraudiére 
Collieries,” by Mr. Hagh Clarkson Annett. ‘‘ Coal-mining on the 
Kirghese Steppe in the Akmolinsk District of South-Western 
Siberia,” by Mr. Edward Watson. The following paper will be 
read or taken as read :—‘‘ Hydraulic Stowing of Gob at Sham- 
rock I. and II. Colliery, Herne, Westphalia, Germany,” by Mr. 
Hugh Clarkson Annett. Mr. W. C. Blackett will exhibit a small 
appliance for more easily detecting fire-damp with an ordinary 
safety lamp. The International Rochester time recorder will be 
exhibited and described. 


INTERNATIONAL EXHIBITION AT BuRNos AIRES.—An_ Inter- 
national Exhibition of Railways and Land Transport is to be held 
in Buenos Aires in 1910. It is proposed that it shall be open from 
the 25th May to the 25th November. The exhibits are to include 
matters connected with railways and tramways worked with or 
without electric traction, moto* cars, cycles, transport by beasts 
of burden, riders and drawn vehicles; ordinary highways, 
suburban roads and sporting tracks ; postal services, telegraphs, 
telephones ; military and ambulance transport in time of war; 
municipal conveyances ; fire service ; mails, outfits and packing ; 
medical assistance, sanitary arrangements and safety appliances’: 
decorative art as connected with carriers’ business ; and re 
nautical experiments, Progr of the Exhibition and al 
Shtnined by application to the C onsul- 
3, Budge-row, London, E.C., 





General to the Argentine Republic, 


| or to the several Argentine Consulates in the United Kingdom. 
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———_ 
THE PROPOSED RAILWAY AMALGAMATION. 


THE Bill to sanction the working union between the Great 
Northern, Great Central, and Great Eastern railway com- 
panies came before the House of Commons on Wednesday 
evening last. Mr. Stuart Wortley, in moving the second 
reading, referred to the statements that had been made that 
the proposals would create a big trust, and drew attention to 
the fact that the total mileage would be less than that of the 
Great Western Railway, and the capital little more than that 
of the London and North-Western. He feared that the 
instruction to be moyed by the President of the Board of 
Trade might lead to a long inquiry into all branches of rail- 
way administration and policy, and whilst he did not say 
that it would not be within the jurisdiction of the House to 
make such an inquiry, yet it would be rather hard that a 
public inquiry should be held at the expense of private 
parties. Mr. Churchill redeemed his promise, and recom- 
mended that the second reading should be sanctioned, and 
that the Bill be referred to a hybrid committee. He pointed 
out the difficulties that attended the administration of 
British railways, and prevented the proprietors getting that 
return for their capital that they should, and the railways 
from developing their resources owing to the impossibility of 
raising capital on terms that would attract it in the usual 
way, and that ‘‘ the servants of the companies were asking, 
and he thought that they had a right to look as the years 
went by, for a larger and more advantageous share in the 
general development of the wealth of the nat‘on to which 
the railways so largely contributed.’’ Mr, Churchill bore 
testimony to the impressions that had been made on Mr. 
Lloyd George when he held the office of President of the 
Board of Trade as to the need for an alteration in the state 
of aflairs; be again reminded the House that the companies 
could get nearly all they wanted by what he termed 
‘subterranean ’’ methods, and that such a inquiry would 
make this amalgamation proposal a model for the other 
amalgamation proposals that were on foot in thecountry, and 
show to other sessions and Parliaments a method of dealing 
with them which it would be easy and convenient to apply 
as occasion arose. The Bill was opposed by Mr. Mond, 
who may be said to represent the trades, by Mr. Hudson on 
behalf of the servants, by Mr. Ferrens, who spoke in the 
interests of Hull; but it was supported by Sir George 
Doughty, who sits for Grimsby. Owing to the general 
interest that is being taken in the Bill, the debate was 
adjourned until Monday next, when, judging by the sympa- 
thetic cheers that punctuated the speeches of the opponents, 
the second reading is by no means assured. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
corresponden ts. ) 





PAPERS AND DISCUSSIONS. 


Sik,—-1 have read with keen pleasure the ‘‘ open letter” of ‘ A 
Silent Member” which appeared in the first pages of THE ENGINEER 
for Friday last. I do not know to which society or institution in 
particular the writer of it refers; but I have no qualms of 
conscience in saying that it applies completely to the management 
of the Institution cf Mechanical Engineers, in my opinion. 

Let us, Sir, dig down to the roots and consider why a paper 
should be brought before an engineering society. I take it that 
the correct syllogism runs about this way —‘‘ I have some informa- 
tion to give which may prove useful to the members of the society 
to which I belong. My information is not complete, and from the 
discussion of my paper I shall probably get more information. 
Therefore I will read the paper.”” On the other hand, the 
members’ principal object in joining the society is to keep them- 
selves posted up in the work of improvement and development by 
obtaining and imparting information which will be of use to them 
in the conduct of their professional affairs. 

In practice, what occurs is something entirely different. A 

rofessor thinksa subject out, makes some laboratory investigations, 
brings a considerable power of using algebra to bear, and produces 
not a ‘‘ paper,” but a treatise. He himself cannot see that this 
production may have no value at all even as a treatise, and he 
has no conception of its disabilities as a paper, and it is therefore 
the Council which should explain to the author that there are of 
— certain limitations to a paper, and that he has exceeded 

em, 

As matters stand, the paper is accepted and read. Now, a 
treatise, if it is worth anything, should be complete ; it should be 
reasoned out step by step, and present a finished whole. But it 
so happens that at the outset neither the audience nor the author 
get fair play, for the most that can be done is to read a few pages 
here and there. If the paper is mathematical, it will demand 
careful study before it can be adequately mastered, and not half 
a dozen people in the hall have given the paper any consideration 
at all before it is ‘‘ read.” What little discussion there is is of no 
value, and the exigencies of time and place limit the period avail- 
able for even such desultory talk as follows the so-called reading. 
_ Many of the papers are of no practical value whatever. What 
is wanted in the shops is information how to turn out good work 
quickly and cheaply. To that end a minimum of mathemaiics 
suffices, and a proper way to acquire a knowledge of how to apply 
them is to attend technical college courses. There are two sides 
to mechanical engineering. The one I shall term the didactic or 
professorial side, the other is the practical or manufacturing side, 
and [ consider the first entirely out of place in the hall of the 
Institution, whilst the other does not receive there one-fourth of 
the consideration it deserves. I shall never forget what was once 
said to me by a young and rather conceited engineer to whom I 
was speaking much as I am now writing, ‘‘ My dear sir, pardon 
me, but mechanical engineering of the kind you talk about is 
dreadfully vulgar.” This is just it. The council seem to think 
that what is really useful must be vulgar. It must be high up in 
the air. A professor complained publicly the other day that he 
thought it was much to be regretted that the makers of flying 
mact.ines, such as Wilbur Wright, had made such progress with- 
out the aid of the mathematician 

I maintain that it is quite possible to obtain admirable papers 
which can be read complete in an hour and will lend themselves 
to the fullest discussion, papers which shall be full of information, 
and yet more full of suggestion. At the triennial conferences of 
the Institution of Civil Engineers a great many papers are read 
which only occupy ten minutes in the reading ; yet how valuable 
they are! The concentrated utterances of men who are versed 
in their subject ; and what discussions are more valuable than 
those Which follow them! ‘Terse, to the point, no time wasted. 

k Sir, I have been a member of the Institution of Mechanical 
“ngineers for many years. I was a young man when [I first 
attended its meetings in Birmingham. | have its in- 
terests at heart, and I trust that all who have will join 
in the promotion of reforms that are of the utmost importance. 
An Institution such as this is an impersonal thing. There is 
nothing to attack wantonly, even if an attack were desired. 
Criticism can only proceed from those who desire to see the posi- 








tion of the Institution maintained. It can take a high place. It 
can do great things for the young men who form now the bulk of 
its memberr. I attach small importance to the statement that the 
Council are at their wits’ end to obtain the right kind of papers. 
They can assuredly get what they want if they will try. They 
may even go so far as to say that they will favourably regard even 
vulgar papers about shop practice, and subjects likely to be of 
interest and utility to works managers and shop foremen. 
Westminster, March 30th. M I. Mecu. E. 





Sir,—I could almost say that the ‘Silent Member” had taken 
the words out of my mouth. How often have I determined to 
write to you just such a letter as he has written ; and how often 
has stress of work prevented me! Now someone has found the 
time, and many will be glad. Every word that a ‘‘Silent Member” 
has penned is true. The papers which are presented to our insti- 
tutions—no matter which—are, nearly without exception, unwieldy 
and platitudinous. Many’s the weary hour | have spent listen ng 
to them read, sometimes moderately well and sometimes vastly ill, 
and still more hours have I heard them discussed—save the mark ! 

The aim and object of the writer of a paper now-a-days would 
appear to be to crowd as much between its end covers as he po - 
sibly can, no matter whether the contents are old or new, interest- 
ing or dull. What matters it as long as he reaches length in 
text and superficial area in illustrations? Perhaps this may not 
be so in the case of all the institutions and societies, but it is so 
with the majority of them. 

The main idea of those who discuss these papers is to grind their 
own axes to the keenest possible edge. 

The old fighting spirit of debate has gone, or nearly gone, for 
even now, in spite of the dulness with which we are so accustomed 
to connect the meetings, there is still now and then just one 
speaker maybe who during the evening will stand up and boldly 
criticise, and thus stir up memories of the past. But oh! how 
dull and purposeless are, as a rule, both papers and discussion, so 
called. How tired we become of hearing the same set of men 
discuss paper after paper, whether they really know anything 
about them or not. ‘ 

Sir, | consider that we all of us owe you a deep debt of grati- 
tude for having published ‘‘ A Silent Member’s” letter. It can- 
not but do good. True it is that the ways of our institutions are 
as tenacious as steel, but there are means of fashioning even st2el 
to our will, and the very fact that you, Sir, have seen fit to pub- 
lish the letter in your influential paper will go far towards bring- 
ing about the necessary and desired reforms. 

The great thing is to have something worth discussing, and then 
to discuss it. Surely the:e are not so many things in the engi- 
neering world that have now reached the final stage in which 
discussion is impossible, and just as surely there are men to-day 
quite as capable of discussing controversial matters in an able way 
#s ever there were, But how can one “‘ discuss” the papers of the 
present day / A WOoULD-BE DEBATER. 





Sin,—Will you kindly allow me on behalf of several friends and 
myself to thank the clever writer of the letter which appears 
on page 307 of your issue of 26th inst. It is so admirably expressed 
with commendable good temper and humour, especially when one 
considers the crying need there is for advancement, and the scant 
courtesy meted out by the officials to mere members, particularly 
if they happen to be Colonial ones. 

I hope the writer of the letter was present at the last meeting, 
when he would have seen that his advice has already been partly 
followed, for several old members round the table laughed ata 
very enlivening speech, 

ANTICIPATION. 


LATENT AND SENSIBLE HEAT. 


Sir,—If your correspondent ‘‘G. B. D.” had before him an 
ingenious argument trying to prove that a part was greater than 
the whole, although he was notable to detect the fallacy, he would 
still believe that the whole was greater than a part, and when he 
finds that a given amount of heat apparently does more work 
than a larger quantity he suspects there is something wrong and 
asks for an explanation. 

He does not state his problem in its simplest form, but mixes up 
a number of items which only tend to confuse the mind. Why 
start the experiment with water at 32 deg. when the work only 
commences when the water reaches its boiling point and, when all 
you require is the amount of heat at the final stage and the 
amount of work done! A good deal of this has arisen from your 
correspondents’ —‘‘ G. B, D.,” Mr. C. C. Walker, and “ A. M.”— 
erroneous notions about the nature of latent heat. It is a verbal 
contradiction to talk of external work done by latent heat. 
Latent heat is kinetic or non-effective, and never does external 
work. To be brief, I take the two examples given by ‘‘G. B. D.”:— 

(1) 15lb. pressure, temperature 213.1 deg., total number of 
B.Th. U. 1178°4, work done 55,836 lh. 

(2) 150 lb. pressure, temperature 358.3 deg., total number of 
B.Th.U. 1222.7, work done 68,396 foot-pounds. 

This is merely a question of simple proportion, and here we 
must take the total heat in thermal units, and it works out to 
57,949 foot-pounds, as against 68,396 foot-pounds, which we 
actually get. We must remember that heat = to a duty of 68,396 
foot-pounds has been converted into work and no longer exists as 
heat, although it may be again converted into heat. The excess 
of power which we apparently get is 8100 foot-pounds, and the foot- 
pounds we got for each B.Th.U. was 68,396 + 1222 = 56 nearly for 
each thermal unit, 8100 + 56 = 146 B.Th.U.; 1222 B.Th.U. gave 
68,396, what will 146 B.Th.U. give? Answer, 8171 foot-pounds, 
Therefore, 57,949 + 8171 = 66,110 foot-pounds, as against 68,396, 
so small a difference that it practically proves that equal incre- 
ments of heat produce equal amounts of work. 

Dundee, March 16th. WILLIAM WALKER. 


ENGINEER OFFICERS, ROYAL NAVY. 

Str,—Your article of the 19th March prompts a question or two. 
Do these officers claim disciplinary powers over the engine-room 
men which no other officer in the ship except the captain, or by 
delegation the executive officer, has over the others! Do they 
claim a jurisdiction collateral and co-ordinate with that of the 
captain which no other officer dreams of! At present the only 
officer who can punish for any offence, however slight, is the 
captain, or by delegation the commander, or where no commander 
is borne, the lieutenant appointed as executive officer (Art. 470, 
King’s Regulations). The officer of marines may inflict punish- 
ment, but only for matters appertaining to guard and dress. All 
else must be dealt with by the captain. The lieutenant in charge 
of a watch cannot even punish. If the engineer ofticers really 
claim this power is there to be an appeal to the captain? If no, 
we are to have an imperium in imperio; if yes, it does not seem 
that their new and special authority would be very useful to them. 
Are we to have the staff surgeons claiming disciplinary authority 
over the sick berth meu and the paymaster over his people? You 
suggest that when the new scheme comes into work the young 
engineer officers will possess a disciplinary power over their seniors. 
How is this? INQUIRER. 





SLIP IN MARINE PROPELLERS. 


Str, ~- It would be interesting to trace the connection between 
the net and indicated horse-power and the slip ratio. If a pro- 
peller had no slip, that is to say, if it sent no water astern, then 
as no work would be done on the water it would all go to the 
ship minus friction loss, 

If a propeller had 10 per cent, slip and a given loss x, then with 





20 per cent. slip the loss ought to be 4. Are there any figures 
extant which show such a result? Does the net power, say 50 per 
cent. of the gross power, vary in any determinate ratio with the 
slip? Apparently the higher the speed of a ship the greater must 
be the velocity at which water is pushed astern. Is there 
greater consequential waste in the Mauretania than there is in 
an ocean tramp / JULIUS. 
Loughton, March 29th. 


HENNEBIQUE FERRO-CONCRETE PILES. 


Sir,—Information has reached us that as a result of certain 
recent litigation with M. Hennebique’s British pile patent, there is 
a wide impression prevajent that this invention is now thrown 
open to the use of the public. 

Will you allow us to state that this is notso, but that an amend- 
ment has been filed at the Patent-office which we are advised will 
cure all defects in the patent, and that accordingly it would be 
quite wrong to suppose that henceforth all monopoly rights in 
that invention have been cancelled. 

(L. G. MovuCcHEL AND PARTNERS, Liznited.) 
R. V. HuGues, Secretary. 


March 30th. Sole British Agents for Hennebique System. 








THE AERO AND Motor Boat EXHIBITION.—When dealing with 
the model section of the Aéro and Motor Boat Exhibition in our 
last issue we described an appliance of the nature of a helicopter, 
and attributed the invention to Mr. J. G Herbert, of Birmingham. 
This should have been Mr. J. G. Herbert Batchelor. 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
A meeting of the Graduates’ Section (’oventry Branch) will be 
held at the Priory Hall, Priory-row, Coventry, on Monday, 
April 5th, commencing at 8.15 p.m. A paper on ‘‘The Motor 
Cab: Its Development and Design” will be read by Mr. L. J. 
Shorter. Tickets may be had from the Hon. Secretary, Mr. G. W. 
Hayter, 132, Widdrington-road, Coventry. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. — 
The ordinary monthly meeting of the Association will be held at 
the Grand Hotel, Co'more-row, Birmingham, on Saturday 
evening, the 3rd inst., at 7 p.m. A paper on ‘“‘ The Metallography of 
Steel,” by Mr. O. F. Hudson, M.Sc., will be read and discussed. 
By permission of Joseph Evans and Sons, of Wolverhampton, a 
visit to this firm’s works has been arranged for Monday, the 5th 
inst. Members will leave New-street Station at 2.20 p.m. 


Contracts —The Lewes Guardians have accepted the tender of 
Mr. Richard D. Batchelor, of Chatham, for a large boring, 1000ft. 
deep, for the water supply of the Lewes Union, Chailey, Sussex.— 
The Tredegar Iron and Coal Company, Limited, is putting in 
another of Gjers and Harrison’s Simplex water-cooling plants for 
69,000 gallons per hour at its Pochin pit, in addition to the two 
already at work at other pits. Rowntree and Co., of York, are 
also putting in a second plant on this system at their cocoa works, 
and the Pelaw Main Collieries are installing a 133,000-gallon 
Gjers plant in connection with a new Parsons turbine electric 
power set. 


Tue TEXTILE TRADES.—A yellow book dealing with the results 
of the Board of Trade inquiry into the earnings and hours of 
labour in the textile trades of this country during 1906 has just 
been published. From this it appears that the estimated number . 
of the workers was 1,171,000, of whom 482,000 were menand boys, and 
689,000 women and girls. Returns affecting over half a million 
workpeople, or about 44 per cent., were received, ando the basis of 
these the average earnings for the year were about £43 10s. per 
head, the total wages for all the textile workers amounting to 
over £50,000,000 in the year. For men the average wage per 
week was 28s. ld., for women lds. 5d., for boys 10s. 5d., and for 
girls 8s. 1ld. Figures are given showing how the average earn- 
ings for full time have increased since 1886. These increases 
represent 20 per cent. for men and 22 per cent. for women. For 
men the greatest advance was in the cotton industry, 22 per cent., 
and for women in jute, 40 per cent.; while women cotton workers’ 
wages improved 24 per cent. Lancashire accounted for no fewer 
than 83 per cent. of the 523,000 cotton workers. 


LEEDS GEOLOGICAL ASSOCIATION.—On Friday, the 19th March, at 
the University, Dr. H. Lapworth, F.G.S., Assoc. M. Inst. C.E., 
delivered an address on ‘‘ The Applications of Geology to Public 
Works Construction,” before the Leeds Geological Association. 
The lecturer pointed out that in public works of large size the cost 
is dependent to a considerable extent on the geological structure 
of the district in which the works are placed, and illustrated this 
principle by numerous examples in the construction of dams, 
aqueducts, railways, &c. The geological principles governing the 
successful lication of reservoirs and wells was treated in detail. 
The lecturer then showed by numerical examples what large sums 
of money are involved in public works construction, how greatly 
their cost may be increased by adverse geological conditions, and 
demonstrated the necessity for exhaustive geological surveys and 
investigations before their final location. The general lack of 
appreciation of the real, material and monetary value of practical 
geology was commented upon by the speaker, who briefly referred 
to the perfunctory teaching of science in the schools and the 
meagre training of civil.engineers in practical geology at the 
Universities. An interesting discussion followed. 


INSTITUTE OF MARINE ENGINEERS.—At the Institute of Marine 
Engineers, on Monday, March 29th, the adjourned discussion took 
lace on Mr. W. Veysey Lang’s paper on ‘‘Some Details of a Cargo 
eaeaae” Mr. F. M. Timpson (member) presided. Before the 
discussion, Mr. Lang amplified his paper with further remarks 
upon stern-posts, clear decks, ventilation, the use of sails, and the 
necessity for standardisation. Mr. E. Shackleton, in opening the 
discussion, agreed with Mr. Lang that sails might be made of good 
use in utilising the wind power, and thus assisting the engines. 
Referring to the author’s statement that tack rivets should not be 
fitted to the stem bars, Mr. G. A. Bradshaw said he understood 
these were considered necessary by the classification societies. 
Mr. J. S. Gander referred to the steadying effect of the bilge keel, 
but asked if it had any effect in straining the vessel. Mr. James 
Beli asked if Mr. Lang approved of the bilge keel being secured 
by tack bolts; also if that was the ordinary way of securing bilge 
keels. Mr. L. A. Arous considered that if steel bushes were fitted 
on the rudder gudgeons it would obviate, in a great degree, the 
expense of re-boriog. The hon. secretary (Mr. James Adamson) 
was of opinion that the accommodation in tramp steamers was 
much improved of late years, but in many cases it was yet very 
poor and badly designed. He noticed that Mr. Lang had not 
referred to ,‘‘turret” steamers ; he understood that it was not very 
safe to load these vessels with certain cargoes. He quite under- 
stood the objection of builders to give complete sets of their work- 
ing drawings, as there was the possibility of their designs being 
submitted to rival firms. In replying, Mr. Lang said that a recent 
performance of the Mauretania went to confirm his suggestion that 
the retardation in speed due to windage was considerable. 
Although there was a certain amount of ‘‘shipping” in a heavy 
sea, especially with lightly built vessels, there was practically no- 
bending strain at all in the modern cargo steamer. The bilge keel 
did not cause any straining of the ship. If there was any strain 
at all the bilge keel itself would come off. With regard to the use 
of tack rivets, he considered the scarph was quite sufficiently 
bound by the through stem riveting. The bilge keel was never 
secured with tack bolts by the shipbuilder, but in repair work they 
were very efficient, and very much less expensive, 
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FLIGHT. 





Av the Royal Institution, on Thursday March 25th, 

Professor G. H. Bryan, of the University College, North 
Wales, delivered the first of two lectures on ‘‘ Aérial Flight 
in Theory and Practice,’’ and the second lecture was delivered 
yesterday. The first, with which we only propose to deal at 
present, while interesting, and, we might say, amusing in 
some respects, did not supply the audience with anything of 
great practical value, for Professor Bryan devoted most of the 
time to the work of the very early experimenters, and some 
curious machines were shown upon the screen. 
One thing which must have been noticed by those who were 
presenton the first occasion was the lecturer’s repeated reference 
to the necessity for mathematical knowledge on the part of 
those who undertook research work in connection with aérial 
navigation. It was a remarkable fact, he said, that with a 
very few exceptions those who had experimented with aéro- 
planes and airships did not possess a large amount of mathe- 
matical knowledge or knowledge of experimental physics. It 
was a great pity that the practical and theoretical men had 
not worked side by side. Few of the experimenters knew 
what a biquadratic equation was, and the sooner they did 
the better it would be for them. 

Some of the pictures put upon the screen were decidedly 
humorous, and they certainly supported the lecturer's state- 
ments with referenceto the need for more scientific knowledge 
on the part of those very early workers in the field. A 
picture called ‘‘ The Flying-man and his Visit to the North 
Pole ’’ showed a gentleman who had provided himself with 
wings, whilst a basket attached to his feet presumably acted as 
a receptacle for his provisions. The impression that wings 
were all that were necessary to enable man to fly appeared to 
have predominated in a remarkable manner among those 
who made the first attempts. In most cases the lecturer had 
the same story to tell concerning the final results attained 
with these crude machines, which was that the experimenter 


lost his life, or that he met with a serious accident 
which put an end to further investigation. One ex- 
ception to the rule was in the case of an Austrian who 


invented a flying machine, and failing to find anyone in his 
own country who would take a financial interest in it, 
took it to France. Unfortunately however, the French 
people were not very friendly with the Austrians at the time, 
and the result of his visit was that his machine was smashed 
to pieces by the people, and after receiving a beating himself 
he was turned out of the country. Another unfortunate 
story which the lecturer had to relate was with reference to 
an inventor who after having completed an air ship of the 
balloon type was unable to obtain sufficient gas to fill it. 

That acrobatic qualifications were necessary to manage 
some of these early machines does not appar at all unlikely. 
In fact, in one instance it was proved without doubt that an 
acrobat could fly with one of these first machines where the 
inventor himself, who was not an acrobat, could not. The 
inventor, who was a blacksmith, sold his machine to an 
acrobat, who actually succeeded in making a short flight. 

One of the most absurd machines put upon the screen 
was the work of a professor of mathematics. This airship 
was to carry two metal spheres, one of which was to contain 
magnetism and the other electricity. This scheme, it appears, 
was brought to the notice of the King of Portugal, who was 
so taken with it that the inventor was awarded a post at 
£3750 a year. Incidentally the lecturer remarked that 
mathematicians appeared to be much better paid in those 
days than they are now. Among many other suggested 
designs Professor Bryan dealt with a specification which 
described an airship intended to carry a car similar in 
appearance to those used for tramway service, and apparently 
to accommodate about the same number of persons. A 
section of one of the seats, which was put upon the screen, 
showed that the inventor intended them t. be hollow, and 
the specification explained that the hollow spaces were to be 
filled with gas, or, what the lecturer suggested as being 
better, something lighter than nothing. Another airship 
with which Professor Bryan dealt was described in one of the 
daily papers, but it has not yet been built. According to the 
description it was to be constructed of steel, to be capable of 
accommodating 1000 passengers, and the rooms were to be 
heated and lighted by electricity. 

In all the early attempts to fly, the lecturer explained, 
the experimenters had to rely upon their own muscles 
for propulsion, and they apparently did not realise 
that they were unequal to the task. It became evi- 
dent as time went on, however, that a light engine 
was necessary. A competition in the year 1868 resulted 
in a 1 horse-power engine being produced which only 
weighed 131b. In dealing with machines having vertical 
screws, Professor Bryan said that some people advocated this 
type because they could hover over a place and not move 
about. He always thought that the object of aérial naviga- 
tion was to get from one place to another, and those who 
wanted to hover over one particular spot should employ a 
balloon. Turning to the difficulties of aérial navigation with 
balloons, the lecturer considered the difference between it 
and marine navigation. A simple manner of comparing the 
two was to remember that the weight of air was about one 
thousandth of that of water bulk for bulk. Consequently, to 
get a balloon to carry 10 tons it had to be as large as a ship 
which would carry 10,000 tons. To illustrate this point the 
lecturer put a picture of the Zeppelin airship on the screen, 
and by its side was quite an insignificant looking little steam 
tug. The airship and tug, he explained, were capable of carry- 
ing about 10 tons each. On the other hand, the air did not 
offer so much resistance to a body moving through it. With 
water, however, only small currents had to be contended 
with as compared with the wind, which not infrequently had 
a velocity of 60 miles per hour. From those considerations 
it would be seen why it was that people were unable to row 
themselves about in balloons and have races in the air in the 
same manner as boat races were carried out upon the water. 
The heavier-than-air aéroplane naturally did not meet with 
80 much resistance as a balloon. ; 
Pin show the effect if the velocity of an aéroplane were less 

an that of the wind, Professor Bryan then dealt with the 
parallelogram of velocities, and showed that it was necessary 
re the velocity of the aéroplane to be greater than that of 
po Ww ind for the machine to make headway. Reference was 
= uarally made to the flights which have been made during 
Te dn age and to the most modern forms of aéroplanes. 
i ing with the Wright aéroplane, Professor Bryan laid 
ea upon the fact that this type required a launching 

achine, which he thought was a decided disadvantage for 





military purposes. The necessary use of a launching machine 
with the Wright aéroplane made him wonder whether our 
War-office would be doing the right thing in purchasing one. 








THE DREDGER LEVIATHAN. 


IN our issue of October 23rd last we published, on 
page 439, the leading particulars concerning the Jarge sand- 
pump dredger which was then about to be launched from the 
Tranmere Works of Cammell, Laird and Co., Limited, on the 
Mersey. The launch was of peculiar interest for the follow- 


ing several reasons :—The veesel is the largest dredger in the | 


world ; she is the heaviest ship ever launched in the Mersey ; 
and the launch was the first to be made from the Tranmere 
Bay Works. We are now enabled, through the courtesy of 
Mr. Anthony G. Lyster, the designer and engineer-in-chief 
to the owners, the Mersey Docks and Harbour Board, to give 
fuller particulars and drawings of this vessel. A sectional 
elevation and plan of the ship are given on page 352. As we 
mentioned in the notice above referred to, Mr. Lyster 
designed the Leviathan to provide the depth of water required 
in the channel of the Mersey to allow vessels of the size of 
the Lusitania and Mauretania, and those even larger now in 
contemplation, to be navigated with ease and safety. 

The dimensions of the Leviathan are as follows :—Length, 
465ft. 9in. between perpendiculars; beam, 69ft.; depth, 
30ft. 7in. These dimensions are necessary to give her the 


capacity and strength to carry the enormous load of 10,000 | 


tons of sand. The vessel is provided with pumps capable of 
dredging this load in fifty minutes from a maximum depth of 
70ft., and her propelling machinery is designed so as to be 
capable of driving the ship when fully loaded at the speed of 
ten knots. She is intended to carry her full load of sand, as 
well as bunker coal and fresh water, on a mean draught of 
23ft. The vessel is built of steel, to class 100 Al at Lloyd’s, 
and has a complete steel upper deck, sheathed with wood. 
She is divided transversely by thirteen bulkheads, extending 
from the keel to the deck. Eight are completely water- 
tight to the upper deck, while the other five are water- 
tight inside the hopper only. A longitudinal centre-line 


The boilers were also built by David Rowan and Co. They 
are four in number, 16ft. diam. by 11ft. 9in. long, working 
under natural draught at a pressure of 1801b. per square 
inch. The twelve furnaces are of Brown’s improved “‘sus- 
pension bulb’’ type. The boilers are placed in pairs athwart- 
ships, back to back, with two stokeholds running fore and 
aft, and special attention has been given to the ventilation to 
secure an ample supply of air to the furnaces. The collec- 
tive indicated horse-power of the propelling machinery is 
3300. Water-tight doors, controlled from the upper deck, 
are fitted in the machinery space bulkheads for access to 
one room fromanother. The hoppers are situated forward of 
the pumping engine rooms, «nd are built in twelve separate 
compartments, six on each side of the centre line bulkhead. 
The side compartments adjacent to the hoppers, as well as 
the two forward holds, are buoyancy spaces, rendered neces- 
sary for the vessel to sustain her weight of hull, plant, and 
load on the specified draught of water, namely, 23ft. The 
engineers and officers are housed in the poop, and the crew 
in the forecastle, the masters’ cabins being placed in a large 
teak house on the navigating bridge, with chart and wheel- 
house over. 

The sand pumping plant comprises four of Gwynne’s 
centrifugal pumping engines, each separate and independent. 
The engines are of the triple-expansion three-crank marine 
| pattern, each capable of indicating about 800 horse-power, 
taking steam at 180 1b. pressure per square inch and exhausting 
to their own independent condensers. The pump casings are 
of cast iron, built up of a number of sections to facilitate 
accessibility for repairs, &c. The casings are lined with steel 
plates, the discs are of cast steel of the open type, and the 
pump spindles are protected by steel sleeves. An ample 
supply of clean water circulates under pressure of about 30 Ib. 
through the internal spindle bearings to keep these clear of 
sand and grit. On page 344 is given a photographic repre- 
sentation of the engines, while one of the pumps is shown on 
below and the winch engines on page 344. The suction 





| openings of the pumps pass through the side of the ship well 
| below the water-line, and four main outboard suction pipes 


are provided and can be lowered under the water-line down 
suitable guides on the ship’s side. Theconnecting medium 
between the outboard and the standing suction pipe inboard 

















SAND PUMP FOR THE LEVIATHAN 


bulkhead divides the sand hoppers, pump-rooms and boiler 
spaces, as well as No. 2 buoyancy spaces on each side of the 
vessel. These sub-divisions, taken in conjunction with the 
water-tight hopper side bulkheads, divide the vessel into 
twenty-five separate water-tight compartments. The steel 
hull structure has been arranged to give special stiffness to 


the vessel in view of the great stresses involved in the loading | 
| fender beams at the sides. 


and unloading of the hoppers. 

The propelling machinery has been supplied by the firm of 
David Rowan and Co., Glasgow, and, as will be seen from the 
plans, is placed aft. It consists of two sets of inverted triple- 
expansion engines driving twin-screw propellers. Each 
engine has three cylinders working on a three-throw built 
crank shaft, the diameters of the cylinders being 22gin., 
37in. and 6lin. by 45in. stroke. The cylinders are supported 
on six cast iron columns secured to the bed-plate, also of cast 
iron. The valve gear is of the usual Stephenson link pattern 
with ‘‘ all-round ’’ steam reversing gear. Each engine has 
its own surface condenser of cast iron, circular in form, 


and each condenser has its own Edwards air pump, and is | 


driven by levers from the crosshead of the low-pressure 
engine. Placed alongside of the air pumps, and driven in a 
similar manner, are the bilge and sanitary pumps. A 
circulating pump of the centrifugal pattern, driven by an 


independent direct-acting engine, is provided for each con- | 


denser. The feed pumps are three in number, and of the 


independent direct-acting type, each pump being capable of | 


supplying the necessary quantity of water to the boilers when 
the engines are developing full power. The pumps are fitted 
with a float tank and automatic control gear, and are 
arranged to draw from the condensers of the sand pump 
engines as well as the main condensers, and to discharge 
through a feed filter of the double-filtration type, and a feed 
heater of the surface type. 
pattern are also provided for feed and general purposes and 
water ballast. With the exception of the feed pumps, which 
were supplied by G. and J. Weir, all the pumps. for the pro- 
pelling machinery, including the centrifugai circulating 
pumps, were made by David Rowan and Co. Both the pro- 
pelling and pumping engines are equipped throughout with 
packings made by the United States Metallic Packing Com- 
pany, Limited. 


| board pipes are of exceptional strength and weight, and are 
| riveted with treble riveted joints and butt straps. 


| cast steel grids. 


Pumps of the vertical duplex | 


is a massive cast steel swivel head weighing many tons, and 
it is fitted with a trunnion joint, so that the outboard pipe is 
quite free to swing out from the ship’s side to accommodate 
itself to the varying movements of the vessel. The steel out- 


Each has 
an internal diaphragm plate to strengthen it and heavy 


The suction mouthpieces are built according to Mr. A. G. 
| Lyster’s special design, which have been found admirably 
| adapted for dealing with the Mersey sand. These mouth- 
| pieces are constructed wholly of steel plates with very strong 
The raising, lowering, and housing of the 
| large outboard pipes require lifting gear of considerable 
| power, the pipe weighing approximately 40 tons. In addition 
| to this weight there is to be taken into consideration the 

resistance of the suction end, which may be buried 1n sand to 
|a depth of 20ft. For each pipe, therefore, two massive jib 
| cranes with luffing gear are provided; one serves to lift out the 
end, and the other is mounted on a deck slide with screw 
gear, so that when the main suction pipe has been lifted to a 
level position the jib can be brought inboard with the load 
suspended. The pipe can then be lowered on the deck stool, 
and secured when the vessel is not dredging. For providing 
the necessary lifting power to work the above jib cranes, four 
| drum winches are supplied. These are fitted with double- 
| cylinder steam engines and reversing gear of the usual winch 
| type, but with all details made to the same design as the 
main engines, in order to ensure great durability and easy 
adjustment of parts. The drums are of such a size that they 
accommodate the full length of the rope in one coil. The 
gear throughout is of steel, and each drum is fitted with a 
| special steel tooth clutch and powerful hand brake. The 
construction of the winczes is clearly shown in the illus- 
| tration on page 344. The leading of the wire ropes from 
| the winches to the jib was a matter of some difficulty on 
| account of the deck gear being in the way. Heavy frames 
|} and guide pulleys, all of cast steel, have been deemed 
| desirable. In addition to the proper lifting gear, men- 
| tioned above, each pipe is fitted with emergency gear, so 
| that should one of the main winches fail, or the rope and 
pulley break, the pipe can still be lifted by one of the 


| 
| 
| 
| 
| 
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ship’s winches. The emergency acts also as a check rope, so | well stayed to the hopper sides are fitted at their upper and Board officials and representatives of Cammell Lairds, tho 


that the pipe cannot be lost if it should be broken off. 
In addition to the main parts of the dredging machinery 
there are auxiliary centrifugal circulating pumping engines, 
air pumps, and duplex pumping engines, for supplying the 
clean water to the bearings of the pumps. The whole of the 
dredging machinery, including all pipes in and outboard, 
fittings, jib cranes, steam winches, ropes, blocks and all 
auxiliaries were supplied by Gwynne’s, Limited, Cannon- 
street, London, E.C. 

On leaving the pumps the mixture of sand and water is 
discharged through cast iron piping to two ducts or ‘‘landers”’ 
of rectangular section extending the full Jength of the hoppers. 
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LONGITUDINAL SECTION ON CENTRE LINE OF SHIP 
LOOKING TOWAROS PORT SIDE 





lower parts. 

During dredging operations the mixture of sand and water 
is delivered into the landers and thence falls into the hoppers 
through the valves already mentioned. The sand settles in 
the hoppers, while the surface water runs aft along the 
waterway formed of hopper coamings to weir plates, which 
are adjustable to suit the trim of the ship, and thence over- 

| board through the large rectangular weirs above referred to, 
two on each side. In the chart-room an indicator is 
provided to show the draught of the vessel, together 
with a complete system of repeating telegraphs and voice 
pipes for transmitting orders to the propelling and pumping 
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builders. The weather conditions were on the whole fayour. 
able, and very satisfactory speed and consumption tests 
resulted. The guaranteed speed was exceeded by half a knot 
the mean of runs on the measured mile being 104 knots, and 
an ensuing run of six hours’ duration showed the coa] con- 
sumption to be well within the guaranteed amount. The 
sand-pumping trials, carried out under service conditions jn 
the channel of the Mersey, were similarly satisfactory to all 
concerned. Some idea of the enormous capacity of the 
pumps will be gathered from the fact that in the space of 
five hours 20,000 tons of material were lifted from the beg 
of the channel and dumped in a spot which involved a ryy 
of 10 miles. It is estimated that in the course of a favoyr. 
able year’s working the Leviathan will dredge, raise, ang 
remove to a suitable ground at least 20 million tons of sang 
which is much more than the record year’s work of the whole 
of the Dock Board’s suction dredging fleet. 








LAUNCHES AND TRIAL TRIPS, 


WARRAWEE, steel screw passenger steamer ; built by John Reid 
and Co., Limited ; to the order of the Gulf Steamship Company 
limited ; dimensions, 155ft. by 27ft. ; constructed by Muir and 
Houston, Limited ; launch, February 23rd. 

ERETZA MENDI, steel screw steamer ; built by Wm, Gray and 
Co., Limited ; to the order of Messrs. Lota and Aznar, of Bilbao - 
dimensions, 377ft. by 50ft. 3in. by 37ft. 10in.; engines, triple. 
expansion, 271n., 43in., 72in., by 42in, stroke, pressure 180 |b, 
constructed by the builders ; trial trip, March 2nd. : 

MAGDALENA, steel screw steamer ; built by Craig, Taylor and 
and Co., Limited ; to the order of Mr. A. C, Lensen, of Térneuzen: 
dimensions, 298ft. by 44ft. by 21ft. lin. ; engines, triple-expansion, 
2lin., 35in., 57in. by 39in. stroke, pressure 160 !b.; constructed 
by the North-Eastern Marine Engineering Company; launch 
March 8th. i 

SARA, steel screw steamer; built by the Ailsa Shipbuilding 
Company ; to the order of Mr. William Robinson ; dimensions, 
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PLAN AND SECTIONS OF THE PUMP ROOM, ETC., OF THE LEVIATHAN 


The admission to the hoppers is controlled by gate valves in 
the bottom of the landers, there being two to each compart- 
ment, and the excess surface water is drained off by two weirs 
arranged at the after end of the hoppers, whence it is led 
overboard by four ducts—two on each side of the vessel. In 
this way the flooding of the decks of the vessel is avoided. 
In order to ensure the deposit of the whole quantity of solid 
material pumped, or as large a proportion as possible, when 
that material is of a light and silty nature, a special means of 
decanting is provided. The overflow when this device is in 
operation contains very little solid material. The process of 
discharging the sand from the hoppers when the dumping 
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CROSS SECTION 








site has been reached by the vessel is effected by means of | 


Lyster’s patented hydraulic valves, which have proved so 


effective in other dredgers belonging to the Mersey Docks and | 
Each of the twelve | 


Harbour Board and to other owners. 
hoppers is fitted with one of these valves, having an opening 
d5ft. 6in. diameter through the bottom of the vessel. The 
bottom plating of the hoppers has a steel slope in four direc- 
tions down to the edge of the valve seat casting for the quick 
discharge of the material. Each valve is of tapered cylin- 


drical section, extending the full depth of the hopper, with | 
the open- bottomed valve at the lower edge, and having a lift | 


These valves are operated by hydraulic cylinders | 
| engines which can be used either separately or together. 


of 4ft. 
controlled from fore-and-aft gangways and supported by a 


continuous fore-and-aft girder running above the hoppers for | 


engine rooms and to the different winchmen. Electric 
alarm bells are also provided to signal to the pipemen, 
pushes being fitted for each man and one on the navigating 
bridge, so as to give an alarm in case of need. 

The hydraulic installation has been provided by Cammell, 
Laird and Co., Limited, and consists of a set of three- 
cylinder inverted high-pressure direct-acting engines, having 
three cranks and three single-acting ram pumps driven direct 
from the piston-rod crossheads. The hydraulic pressure is 



































BUOYANCY SPACE 


























SECTION THROUGH HOPPER 


800 Ib. per square inch, and is utilised to operate the four 
main sluice valves on the suction pipes at the sides of the 
vessel, the valves on the delivering pipes at the ends of the 
landers, and for opening and closing the twelve hopper dis- 
charge valves, The vessel is provided throughout with a 
complete installation of incandescent electric lights. The 
engine and dynamo are placed in the propelling engine-room, 


| the former being of the enclosed compound double-acting 


type, coupled direct to a direct-current compound-wound 
dynamo. For hoisting the anchors an extremely powerful 
windlass has been fitted by Harfields. It has two operating 


The trials of the Leviathan were recently brought to a 


142ft. by 26ft. by 12ft. 3in.; engines, compound, 18in., 4(in., by 
27in. stroke, pressure 1301b.; constructed by Muir and Houston, 
Limited ; launch, March 8th. 

KAROOLA, screw passenger and cargo steamer ; built by Harland 
ind Wolff, Limited ; to the order of McIlwraith, McKacharn and 
dimensions, 436ft. by 56ft. din. beam ; engines, quadruple- 
; constructed by the builders ; launch, March 9.h. 


Co. ; 
expansion 

YOKOHAMA, steel screw trawler; built by Earle’s Shipbuilding 
and Engineering Company; to the order of Pickering and 
Haldane’s Steam Trawling Company ; dimensions, 138ft. sin. by 
23ft. 6in. by 13ft.; engines, triple-expansion, l3in., 224:n., 37in. 
by 26in. stroke, pressure 200 lb.; constructed by the builders; 
launch, March ¥th. 


KAMINISTIQUIA, steel screw single-deck steamer ; built by Swan, 
Huaoter and Wigham Richardson, Limited ; 10 the order of the 
Western Navigation Company, Limited, of Fort William, Ontario, 
Canada; dimensions, 256ft. by 43ft. by 25ft.; engines, triple- 
expansion, 20}in,, 3Jin., 54in. by 36in. stroke, pressure 180 |b.; 
co structed by the North-Eastern Marine Engineering Company ; 
launch, March 9th. 


M1NA Brea, oil tank steamer ; built by the Greenock and Grange- 
mouth Dockyard Company ; dimensions, 373ft. by 49ft. by 2%ft.; 
to carry 6000 tons ; engines, triple-expansion, 254in., 42in., 6¥in., 
by 48in. stroke, pressure 150 1b.; constructed by John G. Kincaid 
and Co., Limited ; launch, March 10th, 


XELSO, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of ‘Thomas Wilson and Sons, 
Limited ; dimensions, 250ft. by 35ft. by 18ft. ; launch, March 10tb. 


ESPADARTE, steam tug ; built by James Pollock, Sons and Co.; 
engines, constructed by the builders ; trial trip, March 11th. 


PATELLA, steel screw steamer; built by Swan, Hunter and 
Wigham Kichardson, Limited ; to the order of the Anglo-Saxon 
Petroleum Company, Limited ; dimensions, 418ft. by 51ft. 3in. by 
31ft.; engines, triple-expansion, 26}in., 43in., 72in. by 48in. stroke, 
pressure 180 1b.; constructed by the Wallsend Slipway and 
Engineering Company, Limited ; launch, March 11th. 


CuIRA, screw tug; built by Smith’s Dock Company ; to the 
order of Messrs. Lane and Macandrew ; dimensions, 0ft. by 19ft. 
by 7ft. 9in.; to carry 100 tons ; constructed by the Shields Hngi- 
neering Company ; launch, March 13th, 


Concu, steel screw deck steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Anglo-Saxou 
Petroleum Company, Limited ; dimensions, 412ft. by 5lft. din. 

| by 31ft.; to carry 6450 tons; engines, triple-expansion, 26}in., 

| 43in., 72in. by 48in. stroke, pressure 180 1b,; constructed by the 
Wallsend Slipway and Engineering Company, Limited ; trial trip, 
March 13th. 








Ture Government of Madras have appointed a coul- 
mittee to report on a scheme submitted by the Director of 
Industries for the establishment of a charcoal (wood distillation) 
| factory on the Nilgiri Hills. The chief objects of the proposed 
| factory would be to supply acetate of lime to the cordite factory 
| and develop an export trade in the by-products. The Director of 

Industries claims that the establishment of a wood-distillation 
plant may lead to a further development of chemical industries on 
| the hills; sulphuric acid being already manufactured in the 
| cordite factory. Moreover, the plant now proposed is expected to 


their whole length. For steadying the valves, guide rings | successful conclusion under the direction of the Mersey Dcck | yield large quantities of methyl alcohol and tar, 
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2 ment in the attendance on the Manchester Iron Exchange on | fairly satisfactory state, the weakest section being steam coal, 
THE IRON, COAL, AND GENERAL TRADES Tuesday, the feeling was decidedly better than has been the case ' which is waiting for the opening of the Baltic season. There is 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Quarterly Meeting. 

THE quarterly meeting of the Midland iron and steel 
trades was held in Birmingham to-day—Thursday—a week earlier 
than usual, in order not to interfere with the forthcoming Easter 
holidays. The general tone cannot be said to have been by any 
means buoyant ; indeed, in some departments the reverse was the 
case, yet neither buyers nur sellers seemed to lose sight of the 
fact that the current depre-sion can be only temporary, and that 
better times are in store for the iron and steel and engineering 
trades as surely as day succeeds night. It becomes therefore a 
question of holding on until the improvement sets in. Recog- 
nising this, consumers of finished material placed orders in most 
cases for the satisfaction only of immediate or early needs, whilst 
manufactured ironmakers in their turn did not enter into any large 
commitments as regards pig iron and other raw materials. Gene- 
rally speaking, itmay be said that the sails of the good ship of trade 
were furled in order to arrive safely through the end of the storm. 
The depression has lasted a considerable period now, and accord- 
ing to past experience in the iron trade it should be about time 
that a more favourable state of affairs began to set in. 


Reassuring Features, 

More movement in shipbuilding and also a greater dis- 
position among the railway interests to order supplies both on 
home and foreign account were among the reassuring features of 
the market. ‘There can be no doubt that things are getting better 
in the shipbuilding line, and that prospects in this department are 
more favourable than recently. It was reported that over 100,000 
tons of new shipbuilding work have been secured by the Scotch 
shipbuilders during March, whilst further inquiries are said to 
have been received. The attitude of the Navy authorities is also 
conducive to a well-founded expectation of future work not very 
far ahead, and all this will react beneficially upon the engineering 
and iron and steel trades. 


Rolling Stock Orders. 

The railway rolling stock companies are deriving some 
advantage from the increased railway movement, additional] 
welcome orders having recently been booked. Wagon building 
sections of steel were, indeed, to-day in better demand than 
recently, owing to the improved position of the railway carriage 
and wagon-building trade. The Metropolitan Amalgamated Rail- 
woy Carriage and Wagon Company, of Saltley, has secured a 
contract to supply the Buenos Ayres Western Railway Company 
with fifty railway wagons per month, the agreement to be subject 
to a month’s notice. Smaller orders for the same railway have 
been placed with the Bristol Carriage and Wagon Company, and 
with Messrs. G. R, Turner, of Langley Mill, Nottinghamshire. 


Postponement of Engineering Notices. 

The Midland position is also more settled, in consequence 
of the arrangement which has been made in the engineering 
trades, the notices for a reduction in wages of 1s. per week having 
been postponed for six months, in the hope that trade will revive 
in the meantime, and some indications of a little improvement are 
already observable. Much satisfaction is expressed by the engi- 
neering operatives at this postponement. 


Engineering Steel. 

Steel sections were in better demand than recently, some 
fairly good contracts being renewed at a shade below current 
quotations, which were as follows :-—Angles, £5 15s. to £5 17s 6d.; 
girder plates, £6 to £6 2s. 6d.; boiler plates, £7 ; joists, £5 10s. 
to £6 5s.; mild bars, £6 7s. 6d. to £6 17s. 6d. Considerable com- 
petition from other districts was stated to be experienced, but, 
taking things altogether, local makers hold their own very well. 
Semi-finished steel isin good demand, the local supplies having 
been considerably increased of late, and consumers appear to be 
disposed to satisfy their requirements in their own neighbourhood 
rather than going further afield to South Wales, as they used to 
do, Bessemer sheet steel bars of local manufacture are quoted 
£4 10s. to £4 12s. 6d., with Siemens £4 15s, 


Manufactured Iron. 

There was a fairly good demand for best bar iron made 
by the list houses, and prices were maintained at £8, with 
£8 12s. 6d. for Earl of Dudley's L.W.R.O. brand. Common un- 
marked bars were quoted £6, with business done at rather under 
that figure. There was a fair request for hoop iron at £6 17s. 6d. 
and also for gas strip at £6 5s. to £6 7s. 6d., whilst rivet iron was 
in fair inyuiry at £6 15s. to £7, and the same may be said of slit 
nail rods, which were quoted the level £7, although transactions 
took piace at slightly under that figure. With regard to gal- 
vanised iron, makers report a rather better inquiry from some of 
the leading foreign markets, and the general quotation was con- 
tinued at £12 10s. f.0.b. Liverpool. Sheets, singles, were in quiet 
call at £7 2s, 6d. to £7 5s.; doubles, £7 5s. to £7 7s, 6d., and 
trebles, £7 17s. 6d. to £8, 


Increased Output. 

Satisfaction is expressed at the circumstance that although 
the average net selling price of iron and steel for January and 
February just declared by the Midland Iron and Steel Wages 
Board is shghtly below that for the previous two months, yet the 
production shows an improvement. The new average selling price 
is £6 5s, 4 88d., which is slightly over 1s. less than the previous 
return—Is, 075d. This difference is not enough to alter wages, 
which will therefore continue under the sliding scale at 8s. 6d. 
per ton for puddling from April 5th to June 5th, with all other 
mill and forge wages in proportion. With regard to the output, 
this has been 33,195 tons, or an advance of 2292 tons. Plates and 
sheets show a slight decline, and so do angles and tees, but hoops, 
Strips and miscellaneous have improved from 8075 tons to 9558 tons 
and the output of bars has increased from 20,638 tons to 21,626 
tons. The increased output may be taken to show that the 
demand is recovering. The average net prices of the various 
descriptions were as follows :—Bars, £6 5s. 1.21d.; angles and tees, 
£6 14s, 5.52d.; p'atesand sheets, £7 5s. 9.23d.; hoops, strips and 
miscellaneous, £6 Os. 5.57d. 


A Little More Improvement in Pig Iron. 

Some fair pig iron quarterly contracts were renewed, 
though there was no disposition to buy forward, and concessions 
had here and there to be made if business was to result. Makers 
quoted Staffordshire common 46s. ; part-mine, 48s. to 49s. 6d.; best 
all-mine, 80s. to 81s.; cold blast, 110s. ; Northamptonshire, 46s. to 
47s. ; Derbyshire, 48s, 6d. to 49s, 6d.; North Staffordshire, 49s. to 
50s, Foundry descriptions were rather firmer than forge. The 
Lincolnshire Ironmasters’ Association has issued a revised list, 
showing an all-round decline of 1s. 6d. per ton. This cut is severe, 
but makers’ hands have been forced by the restricted consumption 
of iron and the poor deliveries effected against contracts. Quota- 
tions for Lincolnshire brands, net delivered in Sheffield or equal, 
are:—No, 3 foundry, 47s. 6d.; No, 4 foundry, 46s. 6d.; No. 4 
forge, 46s, 6d.; No. 5 forge, mottled and white, 46s. 6d.; basic, 48s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 
A Brighter Outlook in Pig Iron. 
ALTHOUGH it cannot be said that there was much improve- 





for several weeks past. Probably much of this was due to specu- 
lative influences, but there is still a strong undercurrent, and 
many merchants are operating, to cover sales previously made, at 
late rates. The principal advance hasbeen in Middlesbrough iron, 
which ruled 6d. to 1s. per ton higher, whilst Lincolnshire No. 3 
foundry is about 6d. per ton dearer. Derbyshire is maintained at 
late rates, as also Staffordshire, but the same cannot be said of 
hematite iron, which continues dull and in buyer’s favour. It is 
difficult to predict the future course of the market ; but, all things 
considered, the outlook is decidedly better in all departments. 
Shipments both from East and West Coast ports are not quite so 
good as in the previous week, but it is a favourable element that 
a fair average is maintained. There seems very little prospect 
that a smaller demand will exist in this department. Forge iron 
has developed some steadiness, but there was little being done 
here, and prominent buyers were conspicuous by their absence. 


Finished Iron. 
Continues practically unchanged, and demand somewhat 
small, 


Steel. 
Steel and steel products are quiet, though there is little 
change to record. 


Copper, Lead, and Sheet Tin. 





It would appear that speculation in this market is running | 
unusually strong at present, but this is not by any means justitied | last week for gas companies and corporation gas departments, in 
by loca] demana, which continues uncertain, and buyers hold off | several instances, to anticipate the usual time for settlement of 


except for present requirements. Sheets advanced £1 per ton 
and tubes, although brass and copper was fractionally higher. 
Lead : Sheets ruled 5s. to 10s. per ton higher. 
ingots were about £2 per ton higher as compared with last week. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 50s. to 50s. 6d.; 
Staffordshire, 50s. 6d. to 5ls.; Derbyshire, 51s. to 51s. 6d.; 
Middlesbrough. open brands, 55s. 10d. to 56s. ld. Scotch: Gart- 
sherrie, 57s ; Glengarnock, 57s.; Eglinton, 55s.; Dalmellington, 
55s. 6d., delivered Manchester; West Coast hematite, 56s.; 
Kast Coast ditto, 54s. 6d., bothf.o.t. Scotch, delivered Heysham : 
Gartsherrie, 55s.; Glengarnock, 553.; Ezlinton, 53s.; Dalmelling- 
ton, 53s. 6d. Delivered Preston: Gartsherrie, 56s, ; Glengarnock, 
56s.; Eglinton, 54s.; Dalmellington, 543. 6d. Finished iron: Bars, 
£6 1us.; hoops, £7 12s, 6d ; sheets, £7 15s. to £8; steel bars, 
£6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 7s. 64.; plates for tank, girder, and bridge work, £6 5s. 
to £6 7s. 6d. ; English billets, £4 10s. to £4 15s. ; foreign ditto, 
£4 2s. 6d. to £4 7s. 6d.; cold drawn steel, £9 5s. to £9 10s, 
Copper: Sheets, £71; tough ingot, £61; best selected, £61 per 
ton ; copper tubes, 9d.; brass tubes, 7d.; condenser, 8d.; rolled 
brass, 64d.; brass wire, 6}d.; brass turning rods, 6}d.; yellow 
metal, 6}d. per lb. Sheet lead, £16 10s. to £16 153. per ton. 
English tin ingots, £132 to £132 103. per ton. 








The Lancashire Coal Trades. 

Pending the coming into operation of the Eight Hours 
Act, which may probably result in the closing of certain old pits in 
the Lancashire district, there has not been the customary meeting 
to declare the level for summer prices for house coal. In the 
meantime, the offers of steam coal, including slack, are of a fair 
bulk, and holders are taking lower prices to clear. Demand on 
shipping account is extremely dul’, and, althongh official quota- 
tions are unchanged, we hear of lower figures being accep‘ed, 
except for very best qualities of house coai. 


3ARROW-IN-FURNESS, Thursday. 
Hematites. 


market this week, although it is more evident with respect to for- | iron. 


ward sales than of prompt business. At any rate, the trend is in 
the right direction, and it has its genesis mainly from the fact 
that shipbuilders and engineers will soon be very much busier, and 
that will mean a larger demand for steel, and consequently a 
better market for iron from which steel is made. Smelters are 
not, however, well off for orders. They are, in fact, short of work 
in hand, and are only enabled to keep the plant they have in opera- 
tion employed by the hand-to-mouth business they are picking up day 
by day, but they are already aware of the certainty of more trade 
in the immediate future, and are therefore ready to augment their 
production of metal as soun as the better feeling now shown 
assumes something like concrete shape. Prices are better this 
week for warrant iron, sellers quoting 56s. at a month cash, while 
makers still hold to their price of 58s, normal for mixed Bessemer 
numbers net f.o.b. There has been no increase in stocks during 
the week, warrant stores now containing 11,743 tons. There is 
likely soon to be a better demand for special hematite iron, as this 
is now largely used for the production of the best qualities of mild 
steel required in shipbuilding and engineering. Ferro-manganese 
is quiet, and so also is spiegel, but the outlook as regards business 
has improved. Charcoal iron is in modest request. Scrap iron 
neglected. Iron ore quiet at 9s. 9d. for good ordinary net at 
mines. 


Steel. 

There is no improvement in the steel trade, as orders for 
rails are being given out very slowly, while the trade in plates, 
angles, sections, and other classes for shipbuilding and engineering 
purposes is very quiet indeed. A revival in the latter depart- 
ment is more certain at an early date than in railway material. 
The inquiry for merchant steel is slow, and steel castings are at 
the moment in very quiet request. Prices throughout the steel 
trade run low. 


Shipbuilding and Engineering. 

There is evidence of greater activity in shipbuilding, 
marine engineering and gun mountings, and, although no new 
orders for ships are reported, builders are aware that they will 
soon have plenty to do, while in the gun-mounting department 
more work is in progress, and it is believed before long this branch 
will be employed on both day and night shifts. Submarines are 
being pushed on with great rapidity and new business is coming 
forward. 


Shipping and Coal. 

Shipping returns continue to show increases on last year. 
The exports of iron and steel last week from West Coast ports 
amounted to 15,357 tons—iron 5538 tons and steel 9819 tons—as 
against 6376 tons for the corresponding period of last year, an 
increase of 8981 tons. For the year to date the shipments aggre- 
gate at 146,896 tons, against 121,558 tons for the corresponding 
period of last year, an increase of 25,338 tons. Coal and coke 
represent a very quiet business, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Trade Situation. 

THE first quarter of the year has not bronght that revival 
in manufacturing activity which was so much desired. There has 
been little practical change in any departments of the iron and 
steel industries, but the hopeful feeling which has prevailed all 
along is still evident, and definite signs of better things, it is 
thought, cannot be much longer delayed. The coal trade isin a 
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some anticipation that it will be a comparatively short one, but 
this may probably be compensated for by increased strength and 
activity in proportion while it lasts. That, at all events, is the 
hope entertained in colliery circles. 


House Coal. 

Locally, business has not been quite so brisk, and if the 
present improved condition of the weather should be maintained, 
consumers will look for lower prices. It is not likely, however, 
that at the very earliest anything will be generally done until after 
the Easter holidays. Metropolitan customers are still ordering 
freely in the superior qualities, and other Southern markets are 
also receiving heavy deliveries. Best Silkstone is realising from 
13s. to 14s. per ton, and the best Barnsley softs from 11s. 6d. to 
12s. 6d. per ton ; secondary sorts, 10s. to 11s, per ton, and in good 
supply. 

Steam Coal and Export Business. 

Some slight improvement is reported in steam coal for 
railway and steamship requirements, but otherwise the demand is 
not very great, and values for immediate delivery are, in some 
instances, scarcely so firm. For forward delivery, however, the 
standard shipment and railway rate of 8s. 6d. per ton is strictly 
adhered to. 


Gas Coal and Slacks. 
In gas coal there is still noticeable the tendency reported 


contracts. Gas coals are going off satisfactorily, almost exclusively 
under contract arrangements. It is stated that tenders for gas 
coal for two large provincial consuming centres have been sent in 
at a reduction of 6d. per ton on last year’s prices. Slacks, in 
regard to demand and values, are not changed. The most active 
demand is for the better qualities, the lower grades being more 
difficult to sell at remunerative rates, although stocks are not 
quite so heavy as they were 


Coke. 

Trade fairly well maintained at former quotations, viz., 
best washed, 10s. 6d. to 11s. per ton; unwashed, 10s. to 10s. 6d. 
per ton. Increased activity in the iron market would stimulate 
the demand for coke, but this effect is not yet apparent. 


The Iron Market. 

Official quotations in every case remain as given last 
week, with no ircreased activity in demand anywhere, For the 
present the trade may be said to be ‘‘marking time.” The 
reports from the adjoining iron quarters of Derby and district are 
similar. At the leading foundries there the bookings are stated 
to be quite inadequate, with the engineering works slack, except 
in several specialities in machinery, principally steamship equip- 
ment. The Derby and district malleable iron departments, how- 
ever, are reported to be better employed, with ordersin the various 
branches of the stove-grate trade showing an upward tendency. 
Official quotations :—West Coast hematites, 66s. 6d. to 67s. per 
ton ; East Coast, 62s. 6d. to 63s, 6d. per ton, in both instances less 
24 per cent. delivered in Sheffield and Rotherham ; Lincolnshire, 
No, 3 foundry, 47s. 6d. per toa; No, 4 foundry, 46s. 6d. per ton ; 
No. 4 forge, 46s, 6d. per ton; No. 5 forge, mottled, and white, 
its, 6d. per ton ; basic, 48s. per ton; Derbyshire, No. 3 foundry, 
49s. per ton; No. 4 forge, 48s. per ton. Hoth Lincolnsh re and 
Derbyshire irons are net, delivered in Sheffield and Rotherham. 


Bar Iron and Shee's. 
Makers of finished iron maintain their quotation of 
£6 10s. per ton, absolutely refusing to entertain any idea of follow- 
ing the recent decline in pig iron by lower quotations for bars, 


peas p , P ah ns | which, they declare, are still too low in relation to the cost of 
THERE is a perceptible improvement in the hematite iron | 








raw material. Higher prices are also being paid by them for scrap 
Sheets are at former uotations, £8 to £8 10s, per ton. 


The Steel Trades, &c. 

We cannot hear of any change in the situation with regard 
to the sheet departments, heavy or light. The general impres- 
sion appears to be that improvement may be looked for with some 
confisence later on, but as yet there is little indication of it iu 
actual work placed. A more encouraging tone characterises the 
remarks of the chairmen of large companies whose meetings have 
recently been held. That is one factor towards the more hopeful 
feeling prevailing. In railway, military, and marine material 
the position remains practically unaltered. Specialities for tram- 
way undertakings, mostly for distant markets, have been 
moderately active for some time. 


Wages in the Engineering Trades. 

A meeting of members of the engineering and allied 
trades was held at Attercliffe, Sheffield, on Sunday. Negotiations 
on the wages question have been proceeding for several months. 
The employers originally proposed a reduction of Is. per week on 
time rates and 2} per cent. on piecework rates, but at the recent 
joint conference of representatives of the employers and employed, 
the masters offered to withdraw the proposal for a reduction on 
condition that the men would agree to the maintenance of the 
present rate of wages for five years. This offer was accepted at 
Sunday’s meeting, which was attenced by nearly 900 men belong- 
ing to the Amalgamated Engineers, Steam Enginemakers, and 
other trade organisations concerned. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

A MARKED change for the better has appeared this week 
in the Cleveland pig iron tra:e, and it may be reported that the 
pessimistic tone which has so long ruled is steadily disappearing 
and giving place to optimistic views. Consumers have long been 
holding back, but during the last few days confidence hasreturned 
to some extent, and there has been considerable pressure to 
buy both for prompt and forward delivery. It seems to be 
thought that the worst of the depression has been experienced, and 
that the time has now come to buy freely for spring delivery. 
An active business has been done on the warrant market, and 
the price of Cleveland warrants, which touched as low a figure 
last week as 46s. 14d. cash—the lowest known since May, 1905— 
has risen to 46s. 114d., a higher rate than since the early part of 
March. No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. deli- 
very has been bought rather freely at 47s. per ton, and both 
makers and second hands have put up the quotation to 47s, 3d. 
for prompt and 47s. 9d. for delivery over the current quarter. 
Consumers have offered 48s. for delivery over the remainder of 
the year, but that did not result in basiness, for producers would 


| not commit themselves so far ahead in a rising market, and par- 


ticularly at so small a premium on the prompt price. No. 1 is at 
49s. 9d., No. 4 foundry at 46s. 6d., No. 4 forge at 46s., and 
mottled and white at 45s, 9d., all for prompt. 


Hematite Pig Iron. 

While there has been so much activity ia the ordinary 
Cleveland pig iron trade this week, no improvement can be reported 
in the East Coast hematite iron business, demand being still slow, 
and prices unaltered and without any tendency — There 
is no speculative business in hematite iron in this district, as there 
are no warrants, What is tending to prevent prices rising is the 
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competition of second hands, who in some cases have control of 
considerable stocks, which they are very anxious to dispose of 
without delay. They have been selling mixed numbers this week 
at 54s. 6d. per ton for immediate delivery, but consumers are in 
no hurry to buy even at that. Producers keep their quotations at 
55s per ton, and even at that they can hardly avoid loss. For 
forward delivery so low a price will not be accepted. Rubio ore 
has been sold at 15s. 9d. per ton, c.i.f., Middlesbrough, but the 
general quotation is 16s. per ton. Imports of foreign iron ore 
have been below the average so far this year. 


Stock of Pig Iron. 

It is believed that producers have heavy stocks of Cleve- 
land pig iron, but to what extent unsold iron has accumulated in 
their yards cannot be stated, because no official figures on this 
head have been allowed to transpire for nearly thirteen years. It 
is satisfactory, however, to note that the stock in Connal’s public 
store is accumulating at a much less rapid rate than has been 
reported for several months past, and it is probable that the stock 
will be reduced as the spring advances. On March 30th the stock 
was 195,170 tons, a decrease of 21,861 tons for the month. The 
stock consisted of 193,135 tons of No. 3 Cleveland pig iron ; 1000 
tons of Cleveland pig iron deliverable as standard iron; and 
1035 tons of iron not so deliverable. 


Shipments of Pig Iron. 

The substantial improvement in exports of pig iron from 
the Cleveland district has had a good influence on the market, and 
will continue to improve, as there is a good deal of iron to be sent 
away the delivery of which is some weeks overdue, the weather on 
the Continent having made it impossible to despatch the iron to 
many inland districts. This may account for last month’s deliveries 
falling short of the March average. The total for March was 
91,353 tons, against 67,487 tons in February ; 121,483 tons in March 
last year ; and 146,978 tons in March, 1907. 


Manufactured Iron and Steel. 

Producers in some branches of the steel manufacture give 
more sanguine accounts of business, and there is certainly more 
work proceeding, and greater deliveries, especially for export. 
The greater activity is noticeable in the rail, hoop, sheet, and 
wire branches. The expected improvement in the demand for 
shipbuilding material has not yet arrived, though undoubtedly 
there is more being done in the shipbuilding industry. The large 
increase in the shipments of steel are an excellent feature, and 
minimise the falling off in the exports of pig iron. Heavy steel 
rails are quoted at £5 5s. to £5 7s. 6d. per ton net f.o.b., and all 
the works producing them are kept well employed. Steel ship 
plates are at £6, iron ship plates at £6 7s. 6d., steel ship angles at 
£5 12s. 6d., iron ship angles at £6 15s,, packing iron and steel at 
£5 10s., steel bars at £6 5s., iron bars at £6 15s., steel hoops at 
£6 10s., steel rail strip at £6 7s. 6d., all less 24 per cent. f.o.t. 
Galvanised and corrugated sheets are in good request, and ship- 
ments of them are active ; the manufacturers of them have for the 
last sixteen months quoted £12 10s. per ton f.o.b., less 4 per cent., 
for 24 gauge in bundles. 


Shipbuilding. 

There is no doubt that more inquiry for new shipping is 
preceeding, but few of the orders are coming to this district, most 
of them being secured by the builders on the Clyde. Still, there 
is more being done on the North-East Coast than has been the case 
for many months past. The Tyneside yards have launched nine 
vessels during the past month, making twenty-seven for the first 
quarter of the year, as compared with sixteen in the corresponding 
quarter of 1908, when, however, the strikes were in progress. It 
isa satisfactory feature, and speaks of somewhat better trade, that 
the number of laid-up steamers in the Tyne has been reduced to 
seventy-five, as compared with 130 about Christmas. Now that 
the Baltic season is opening, it may be expected that the number 
of idle steamers will be further reduced. Every week sees some 
vessels being taken out of the laid-up list. Sir W. G. Armstrong, 
Whitworth and Co., Limited, who are about to enlarge their 
Walker shipyard, have taken a lease of 23 acres of land 
for that purpose. It will enable them to construct bigger war 
vessels than they can undertake at Elswick, for they will not have 
to pass through the swing bridge at Newcastle. 


Coal and Coke. 

In the steam coal trade there has been a remarkable 
spurt during the last few days in buying, and business has within 
a very short time passed from what was almost a state of stagna- 
tion to one of marked activity. The demand is still large, and a 
heavy rise in prices has to be reported. Little more than a week 
ago best steam coal could be bought at 10s. per ton f.o.b.; this 
week sellers have been asking and getting 12s. 6d. for prompt, and 
lls. 6d. for over April. Excellent orders have been booked on 
export account, and collieries are now well off for orders for April 
delivery ; indeed, there is scarcely any available for sale for 
delivery in the first half. The change was quite unlooked-for. 
The outlook is considered good, but it is doubtful whether the 
high price will be maintained all through the summer. The 
Middlesbrough Corporation have decided to support the move- 
ment that is on foot for the provision of coal staiths on the river 
Tees, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook. 

LITTLE or no improvement can be observed in the con- 
dition of business generally. There is, perhaps, more inquiry for 
raw materials of various descriptiors, but the demand for manu- 
ractured goods for home use and export is disappointing. The 
markets took on a somewhat more cheerful aspect this week when 
it became known that the differences between Austria and Servia 

“had been overcome, but it does not appear that out of this incident 
there is likely to come any immediate substantial advantage to 
trade. Shipowners are finding a little more encouragement in 
certain departments of the freight market, but the change is yet 
too slight to be accepted with confidence as a presage of general 
improvement. At the same time, the manner in which ship- 
building orders are coming forward for vessels of a superior class 
and great carrying capecity seems to be an indication that owners 
have not lost confidence in the future of the ocean carrying trade. 


Pig Iron Warrants. 

A decided change for the better occurred this week in 
the state of the pig iron warrant market. The recovery was 
generally attributed to the influence of the brighter aspect of 
political affairs in the Near East, but it is understood that markets 
also received some stimulus from the exigencies of the speculative 
account at the end of the month. Business has been done in 
Cleveland warrants from 46s. 3d. to 46s. 11d. cash, 46s. 54d. to 
47s, 2d. one month, and 47s. 1d. to 47s, 73d. for delivery in three 
months. Whether the upward movement will be carried further 
at present will depend, it is believed, on the statistical position as 
regards both stocks and exports, 


Scotch Makers’ Iron. 
There has been an improved inquiry for Scotch niakers’ 

pig iron, and it is stated that some makers have booked fair 
contracts for delivery a considerable time ahead. It is certainly 
an advantage that the downward course of prices has been arrested. 
Govan and Monkland, Nos. 1, are quoted f.a.s, at Glasgow 58s. 6d.; 
Nos, 3, 51s. 6d.; Carnbroe, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Clyde, 
No. 1, 58s.; No. 3, 52s.; Gartsherrie, No. 1, 58s. 6d.; No. 3, 


, 


‘fuel, 14s. 6d. to 15s. 





h2s. 6d.; Summerlee, No. 1, 59s.; No. 3, 54s.; Calder No. 1, 59s.; 
No. 3, 53s. 6d.; Langloan, No. 1, 60s.; No. 3, 55s.; Coltness, No. 1, 
88s. 6d.; No. 3, 56s. 6d. ; Glengarnock, at Ardrossan, No. 1, 61s. 6d.; 
No. 3, 56s.; Eglinton, at Ardrossan or Troon, No. 1, 533. 6d.; No. 3, 
51s. 6d.; Dalmellington, at Ayr, No. 1, 56s. 6d.; No. 3, 51s. 6d.; 
Shotts, at Leith, or Glasgow, No. 1, 59s.; No. 3, 54s.; Carron, at 
Grangemouth, No. 1, 61s. 6d.; No. 3, 43s. 6d. perton. There are 40 
furnaces producing hematite, 37 ordinary, and 5 basic pig iron, the 
total of 52 thus in operation in Scotland comparing with 73 at 
this time last year. The current demand for Scotch pig iron is 
pretty well distributed between local and English consumers 
and shippers abroad. 


Pig Iron Shipments. 

The shipments of Scotch pig iron are unsatisfactory, and 
the aggregate since Ist January is fully 10,000 tons behind the 
quantity despatched in the corresponding period of 1908. The 
past week’s shipments were light. To Canada 80 tons were 
despatched, South America 300, India 505, Australia 300, France 
40, Germany 10, Italy 380, Holland 250, China and Japan 475, 
other countries 215, the coastwise shipments being 3973 tons, 
against 3308 tons in the same week of last year. The arrivals at 
Grangemouth of pig iron from Cleveland and district were 5740 
tons, being 1443 tons less than in the corresponding week. 


The Hematite Trade. 

The hematite ore imports have been fair this week, the 
cargoes reaching the Clyde being ten in number, two of which 
were from the North-west of England, and the rest from abroad. 
Freights of ore from Bilbao to the Clyde are 4s. per ton to Glas- 
gow, and 3s. 9d. to 3s. 104d. for lower ports. There has been a 
quiet demand for hematite pig iron, which is quoted by merchants 
57s, per ton for delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

The steelmakers have been passing through a very trying 
experience. As regards foreign business the competition has been 
keen, and prices so low that the business in many cases has 
been scarcely worth the trouble of handling. The slow way in 
which shipbuilding specifications come out is most disappointing. 
Merchants have been systematically undercutting makers for many 
kinds of material, the difference in price ranging from 5s. to 10s., 
and even more per ton. A considerable proportion of the plant 
at the stee] works is idle. The state of matters in the finished 
iron department is scarcely, if at all, less unsatisfactory. Prices 
of manufactured iron are below the makers’ ideas. There is very 
little being done in export business, and the home trade also con- 
tinues very quiet. . 


The Coal Trade. 

There is no improvement in the coal trade, in which there 
is a general feeling of depression, notwithstanding that the amount 
of the shipments is greater than at this time last year. Large 
coal has been more difficult to sell in the last few days, and while 
prices are nominally steady, it is understood that concessions are 
being made for business running to fair quantities. At Glasgow 
harbour ell coal is quoted f.o.b. frum 8s. 9d. to 9s. 1d. ; splint, 
9s. to 9s. 3d. ; and steam, 9s. to 9s. 6d. per ton. The coalmasters 
are expected to make a concession of 6d. to 1s. per ton on con- 
tracts for the month of April, and house coal to home merchants 
is also expected to be somewhat reduced. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Welsh Coal Trade. 

THERE can be no question but that the trade is regaining 
tone against the Easter holidays. Prices of best steam are steadily 
approaching 15s., and a good deal of business is being done at 
14s. 6d. to 14s. 9d. The continuance of bad weather has been a 
detriment to a prompt recovery, and this has been shown by the 
variation in the totals of shipments. For example, on Thursday 
last 70,000 tons were despatched to foreign destinations from 
Cardiff ; on Saturday the total dropped to 30,000 ; and this week, 
by Tuesday, to 42,000, two cargoes of 6000, but many ranging from 
1000 to 2000 upwards. Another sign of improvement is the steady- 
ing of small steam coal prices. The market list quoted shows what 
this has touched. By some of the collieries this feature about small 
steam is taken asa forerunner. They believe that, for private 
reasons, it will be well to store small. 


Latest Cardiff Quotations. 

Large steam coal scarcer. Small steam well up to current 
value ; no quotable change in house coal. Best Admiralty steam 
coals, 14s. 6d. to 15s.; best seconds, 13s. 6d. to 14s. ; ordinary seconds, 
12s, 9d. to 13s. 3d.; best drys, 14s. to 14s. 3d.; ordinary drys, 
12s, 9d. to 13s. 3d.; best washed nuts, 12s. 9d. to 13s. 3d.; 
seconds, 12s. to 12s, 3d. ; best washed peas, lls. 6d. to lls. 9d.; 
seconds, 10s. to 10s. 3d.; very best smalls, 8s, 9d. to 10s.; best 
ordinaries, 8s. 9d. to 9s. 6d.; inferior sorts, 8s. 3d. to 8s, 6d.; 
very best Monmouthshire black vein, 13s, 3d. to 13s, 6d.; 
ordinary Western Valleys, 12s. 9d. tol3s. 3d.; best Eastern 
Valleys, 12s. to 12s. 3d.; seconds, 11s. 6d. to 11s. 9d. Bituminous 
coals :—Very best households, 17s. 6d. to 18s.; best ordinaries, 
14s, 6d. to 16s. 6d.; No. 3 Rhondda, 17s. 9d. to 18s.; brush, 
13s. 9d. to 14s.; smalls, 9s, 9d. to 10s.; No. 2 Rhondda, 11s. 6d. 
to 12s.; through, 9s. 3d. to 9s. 6d.; smalls, 7s. 9d. to 8s. Patent 
Coke, furnace, 15s. 6d. to 16s.; foundry, 
17s. 6d. to 20s.; special foundry, 24s, to 26s. Pitwood, 18s, to 
18s, 3d. 


Newport Coal. 
The port had another busy week, shipping 109,286 tons, 
and is showing considerable animation. Latest news: Well- 
sustained demand ; full orders held for over Easter. Quotations 
firm. Best Newport black vein, 13s. to 13s. 6d.; Western Valleys, 
12s, 6d. to 12s. 9d.; Eastern Valleys, 11s. 9d. to 12s.; other sorts, 
lls. to 11s. 6d.; best smalls, 7s. 6d. to 8s,; seconds, 7s, to 7s. 3d.; 
inferiors, 6s. 3d. to 6s. 6d.; best house coal, 16s. to 16s. 6d.; 
seconds, 15s. to 15s. 6d. Patent fuel, 13s. 6d. to 13s. 9d. Coke, 
15s. to 17s., according to kind. Pitwood, 17s. 6d, to 18s, 


Swansea Coal. 

Shipped last week, 64,748 tons ; slight increase. Steady 
tone in anthracite. Inquiry for large good, but ample supplies. 
French nuts strong. No change in German nuts. Rubbly culm 
firm. Duff, nochange. Latest :—Best anthracite, 24s. to 24s. 6d. 
net ; seconds, 2ls. tc 21s. 6d. net; big vein, 17s. 6d. to 18s 6d. 
net ; red vein, 14s. to 14s, 6d., less 24; machine-made cobbles, 
21s. 6d. to 22s, net; Paris nuts, 23s. to 24s, 6d. net; French nuts, 
24s. to 25s. net; German nuts, 22s. 6d. to 23s. 6d. net; beans, 
15s. to 17s. net; machine made large peas, 9s. to 10s. net ; fine 
peas, 6s. 6d. to 7s. net; rubbly culm, 5s, 3d. to 5s, 6d., less 24; 
duff, 2s. to 2s. 3d. net. Other* coals: Steam, best, 14s. to 15s.; 
seconds, 13s. 9d. to 14s.; bunkers, 9s. 6d. to 10s. 3d.; small, 7s. to 
8s. 6d. Bituminous coal: No. 3 Rhondda, 17s. 6d. to 18s.; 
through, 13s, 9d. to 14s.; small, 9s. to 10s., all less 24; patent 
fuel, 12s. 6d. to 13s., less 24. 


Iron and Steel. 

The evidence of a slight movement for the better has been 
shown by the decision of the Iron Sliding Scale Committee to con- 
cede one per cent. advance on and from April 1st. Dumping has 
set in again — 2816 tons of billets came from New York since our 
last despatch ; about 1300 tons steel from Antwerp ; 2816 billets 
to Swansea, pig iron from Ulverston and Whitehaven, pig from 
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Grimsby, and steel scrap from Portsmouth. The only rail hj 
ment of note from Newport was 310 tons of rails on Great Wester 4 
Railway account to Highbridge. A few consignments of ore "sa 
France, Bilbao, and Decido. Pig iron from Millom and Barrow, Atth 
Metal Exchange, Swansea, this week, the following quotations raed: 
—Pigiiron: Hematite, mixed numbers, 55s. 4d. for cash and month: 
Middlesbrough, 46s. 104d. cash, 47s. 14d. month ; Scotch, 52s, 104d. 
cash and month; Welsh hematite, 60s. to 60s. 6d. d.d.: East 
Coast hematite, 59s. to 59s. 6d. c.i.f. No steel rails quoted 
Steel bars: Siemens, £4 7s. 6d.; Bessemer, £4 6s, 6d. to £4 7s, 6¢, 
Other quotations: Block tin, £133 10s. cash, and £134 10s, three 
months. Copper, £57 5s, cash, and £58 three months. [ead. 
English, £14 3s. 9d.; Spanish, £13 13s. 9d. Spelter, £2] 10s, 
Silver, 23,5,d. per oz Iron ore, best Rubio, 15s. 9d. to 16s, 
Cardiff or Newport, Mon. r 


Tin-plate. 

Shipments of tin-plate, the same as coal, were ailected 
by the weather, which has continued bad, and established a record 
for March ; 66,693 boxes were shipped, 94,406 boxes sent to ware. 
houses, and the total now at dock and in vans are 322,264 boxes, 
It is expected that Japan and New York will reduce this 
Market is unchanged. Some makers are accepting lls. 7d. per 
ton for ordinary 18? by 14, but this is only in exceptional cases 
the principal declining to sell under 12s, At present the demand 
is not large, but the outlook is good, and there is a steady call for 
oil sizes. Lowest quotations:—Ordinary plates, 18% by 14 
Bessemer coke, lls. 9d. to 12s., by some Ils. 8d. to Ils. 94,: 
Bes and Si ternes, 2]s.; C.A. roofing sheets, £8 ~s, 6d, 
to £8 5s.; big sheets for galvanising, £8 5s. to £8 7s. 6d.; finished 
black plates, £9 to £9 5s.; galvanised sheets, 24 g., £12 10s. 











AMERICAN NOTES. 


(From our own Correspondent.) 
NEw YorK, March 24th, 

THREE large freighters for lake service have been contracted 
for by the American Shipbuilding Company, and orders for the 
necessary plates, amounting to 12,000 tons, have already been 
placed. The Pure Oil Company is negotiating this week for 6000 
tons of plates for the construction of oil storage tanks in order 
that the country may have an enormous supply of oil to cover all 
emergencies. This is only a sample of the large amount of busi- 
ness that is being done in plate. In wire and wire products a 
good business has sprung up within a few days for immediate 
delivery. Jobbers have considerable quantities on hand, and 
there will be no reduction in the prices of these products until 
the jobbers have worked off the bulk of their stock. The cut in 
steel rails as to duty which was projected will be 50 per cent., 
and the rail makers say that this reduction will not affect the busi- 
ness, The railroad companies will not place their orders for large 
quantities, and the rail mills are still running from 40 to 60 per 
cent. of their capacity. 

The Carnegie Steel Company is operating three rail mills at the 
Edgar Thomson Works. The Carnegie Company has recently 
booked 30,000 steel car wheels, of which 20,000 are for the Chicago 
street car lines, and 10,000 wheels are bought by the Pennsylvania 
Company to be used in making = on a large amount of 
freight and passenger rolling stock, which has been neglected fora 
year past. In other lines there is not very much activity, but 
there is the promise of it. An active buying movement is expected 
to set in, but maximum capacity will hardly be employed until 
perhaps the beginning of next year. Pig iron is stil] weak and 
slight reducticns have been made this week. Furnaces are 
soliciting business freely, but are not obtaining any orders for 
early delivery. 

The tariff agitation is now on in Congress and the eyes of the 
manufacturers of the country are turned to it. It is impossible to 
make any predictions because of the diverse opinions prevailing 
as tothe outcome. A strong reduction will be made in many lines 
and slight reductions in others, This is about the only thing that 
it issafe to say to-day. In copper production continues unchecked, 
at about 100 million pounds per month, while consumption is con- 
siderably below this figure. Prices, therefore, ought to decline. 
Lake is quoted to-day at 124 ; electrolitic at 124 ; and casting 
12 cents. Tin is dull and the latest spot quotation is 28.30. The 
amount of tin brought in since the first of the month is abont 
3700 tons, with 3000 tons afloat, which will soon arrive. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


W. H. ALLEN, Son AND Co., Limited, have come to an arrange- 
ment with Messrs. Piccard, Pictet and Co., of Geneva, to manufac- 
ture water turbines to the designs of the latter firm, 

Mr. D. L. RUTHERFORD, district engineer for the northern 
section of the North British Railway, has been appointed engineer 
of the Furness Railways at a salary of £800. 

BECK AND INCHBOLD, Limited, colour and general printers, of 
Leeds, have moved their London offices to Lennox House, Norfolk- 
street, Strand, W.C. Telephone: 3349 Gerrard (no change). 

WE are informed that N. B. Allen and Co., Limited, silica fire- 
brick manufacturers, have removed their office from London to 
Hirwain, near Aberdare, Glamorganshire, and al] communications 
should now be sent to that address, 

RICHARDSONS, WESTGARTH AND Co., Limited, have removed their 
London offices from 5, Queen Anne’s-gate, to 17, Victoria-street, 
Westminster, S.W. Their telegraphic address is ‘‘ Millivolt, 
London,” and their telephone number will remain 3374 Victoria 

WE are asked to state that Mr. Lawrence D, Henderson has 
retired from his position as director from Messrs. David and Wm. 
Henderson and Co., ~~ gor and engineers, Glasgow, and has 
joined Messrs. Victor H. Coates and Co., engineers, 2, Norfolk- 
street, Strand, W.C. 

THE Mirrlees Watson Company, of Glasgow, has secured the 
services of Mr. W. Minty, late works manager and engineer to the 
Moss Bay Hematite Iron and Steel Company, Workington. Mr. 
Minty will devote himself specially to questions of exhaust steam 
utilisation and condensing in connection with iron and steel works 
and collieries. 

Proressor Henry ADAMS, M. Inst. C.E., &c., of 60, (Queen 
Victoria-street, London, E.C., has taken his eldest son, Mr. Henry 
Charles Adams, A.M.I.C.E., A.M.I.M.E., A.M.I.E.E., &c., into 
partnership with him in his practice as a consulting civil and 
mechanical engineer, under the style of Henry Adams and Son, at 
the above address, their Birmingham office being at 1, Waterloo- 
street. 

Ata recent meeting of the directors of the North-Eastern Railway 
Company, it was announced that Mr. George Tertius Glover, the 
manager of the North-Eastern Railway Company’s wagon building 
and repairing works at Shildon, was appointed to the position 
of manager of the company’s locomotive works at Gateshead, in 
succession to Mr. Norman J. Lockyer, who was recently selected 
for the similar, but more important, position at Darlington. The 
vacancy of works manager at Shildon has been filled by the 
appointment of Mr. R. W. Worsdell, a nephew of Mr. W. Wors- 
dell, the company’s chief mechanical engineer, who has for some 
short time been acting as manager of the North-Eastern Railway 
Company’s carriage;works at Walker Gate, and who previously filled 
various positions in the company’s locomotive department at 
Gateshead, Darlirgton, and other centres. Mr. H. Copperthwaite 
succeeds Mr. R. W. Worsdell at Walker Gate, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE accounts that have been received from the iron- 
producing districts of Rheinland-Westphalia are, on the whole, 
unfavourable, although some branches are in a fairly good 
condition, and have been fortunate in securing forward orders. 
The railway and locomotive industries, for instance, can be said 
to remain favourably situated, and some of the bridge-building 
establishments have also continued well occupied all through the 
present quarter; but there are numbers of mills that can hardly 
maintain a moderate activity, and in the Solingen distric’s many 
shops are working only two to three days per week. ‘The 
Rheinische Stahlwerke have reduced their wages 10 per cent., and 
at the same time have decided to adopt the eight hours’ day. The 
Hoop Convention is reported to intend maintaining the current 
srices of sale, M. 127.50 p.t., during the second quarter of 
present year ; the business at pesent transacted is but limited 
and, of course, far from remunerative. The negotiations that 
have been carried on for some time regarding the forming of a 
Bar Convention have come to a standstill. Manufacturers are 
now going to form an organisation for export, as a syndicate for 
inland and foreign sales is not expected to be formed. 


Iron and Steel in Silesia. 

A moderately good condition prevails on the iron and 
steel market. Manufactured iron meets with pretty good demand, 
while in crude iron the consumption remains limited. Quotations 
for Upper Silesian pig iron have been reduced M. 5 p.t. for local 
consumption, 


Syndicate of Locomotive Factories. 

According to reports from Frankfort there is but little 
chance of the syndicate of Locomotive Factories being prolonged, 
the present members of the syndicate making the jvining of the 
outsiders a condition for the prolonging of the syndicate, so now 
the dissolving of the Convention is going to take place, most likely 
on the 31st inst. 


Coal. 
The German coal market is weak, the demand for house 
fuel having considerably decreased in all districts. In Silesia a 
strong falling off in the coke trade is noticeable. 


Austria-Hungary. 

The critical condition in politics has, of course, not been 
without influence on the iron and allied industries, and the general 
aspect this week is clouded. Purchases in raw and finished iron 
continue of the most limited description. On the 17th inst. the 
Austrian sheet mills resolved upon a general reduction in prices, 
Official quotations at the Vienna’ Change are :—Witkowitz pig 
iron, 101 to 102 crowns ; charcoal pig iron, 120 to 128 crowns ; grey 
steel iron, 130 crowns ; Witkowitz hematite, 114 to 116 crowns : 


spiegeleisen, 10 to 12 ‘ied cent. grade, 130 to 140 crowns per ton | 
vars, 210 to 220 crowns ; boiler plates, 241 | 


free Vienna. Styrian 
to 301 crowns ; tank plates, 256 to 266.50 crowns; girders, 235 
crowns, all per ton. Orders come in regularly on the Austro- 
Hungarian coal market, and coke is likewise selling freely. Only 
here and there an abatement in demand was noticeable. 


Firmness in France. 

Both as regards prices and inquiry a satisfactory state of 
things can be reported from the Paris iron market, and in the 
various departments a regular and, on the whole, favourable 
business has been done during the week. The French coal market, 
on the other hand, is tending to weakness; Paris quotations 
are already decreasing. In the Nord and Pas de Calais the pits 
refuse to grant the reduct‘ons clamoured for by consumers, but 
they will, most likely, have to give way in the end. 


Dull Condition in Belgium. 

Except that the pig iron trade and the rail department 
show a pretty firm tendency, there is still but an unfavourable 
condition to be reported from the iron and steel market in 
Belgium. The inland demand for girders has been a trifle more 
lively lately, while foreign sales are very limited. The Belgian iron 
industry, which is selling three quarters of the production to 
foreign markets, is most unfavourably influenced by the political 
uncertainty. The weak tone of the German iron market, and the 
dissolving of the Luxemburg-Lorraine Pig Iron Syndicate have 
also tended to weaken the position of the Belgian iron trade. 
Quotations are :—Forge pig, 56f. to 61f. p.t.; basic, 66f. p.t.; and 
foundry pig. 68.50f. p.t. Supplies in forge pig are not heavy, 
output being confined to five blast furnaces only, with a daily 
production of about 500 t. Output during the first two months 
was 209,900 t., compared with 235,360 t. during the same period 
last year ; of 44 existing blast furnaces 33 only are in blow at 
present, but the reduction in output is not evenly divided over 
the different districts. While in Luxemburg the existing six 
blast furnaces are in blow, only 14 out of 18 are in operation in 
the Liége district, while in the Charleroi district 13 out of 20 blast 
furnaces are in blow, The condition of the Belgian coal market is 
firm and pretty active. 








QuIxX,—We have received a sample tin of a mixture called 
“Quix,” It is an effective solution for wash ng the hands, but, 
unlike some other preparations, especially designed for the use of 
motorists, it cannot be employed for grinding in valves, being 
free from grit. 


HaDFIELD’s STKEL Founpry Company, LimiTED.—The annual 
meeting of Hadfield’s Stee] Foundry Co., Ltd. was held at Sheffield, 
on Monday, 22nd March, Sir Robert Hadfield, the chairman of 
the company, presided. In moving the adoption of the report 
and balance-sheet, the chairman said the year 1908 had a black 
mark against it as a year of great depression, and the effect had 
been seen in most commercial balance-sheets. The difference 
between good and bad trade might be thus pithily summed up. 
In times of good trade there were three firms to six orders, and in 
times of bad trade there were six firms to three orders. Owing to 
the enormous increase of the productive power of this country, 
competition had undoubtedly been increased to an extent the like 
of which had never before been experienced. And over competi- 
tion was not a good thing for any country. It was important to 
remember that the depression had been not national, but inter- 
national, and was probably unique in that respect. They had this 
comfort, however, that while trade could not always be \ery good 
it could not always be very bad, and he felt sure that before long 
a change must take place for the better. There was a good deal 
of excitement at this moment in regard to the Government and 
the requirements of the Navy. He was afraid, speaking as a 
Sheffield man for Sheffield, that Sheffield did not object to a 
larger expenditure on behalf of the Navy, and he was sure some 
of them could not help thinking that during the past winter, when 
trade was so depressed, it would have been well if a little work 
could have been given to those who were so much in want of it. 
\ nfortunately, too, the Government were rather fond of backing 
up W oolwich, A principle had been established which did not 
operate fairly for large private firms who had invested their capital 
to meet Goverment requirements—he referred to the principle of 
giving Woolwich what was now called the irreducible minimum. 
bs hy should not Sheffield have an irreducible minimum too? He 
c id not see that any particular favour was due to Woolwich. They 
rs Sheffield did far more for the country than Woolwich had ever 

one or could do, and he did not see why one part of the country 
should be favoured at the expense of another, 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

y may d at the Patent-ofice Sale Branch, 

25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment +8 the date of the advertisement of the acceptance of 
the complete specification. 
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Any person may on any og the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


4460. February 27th, 1908.—IMPROVEMENTS IN AND RELATING TO 
FEED-WATER HEATERS OR FUEL ECONOMISERS FOR USE IN CON- 
NECTION WITH STEAM GENERATORS, by Ernest Archibald 
McPhail, of 141, Taylor-street, Batley. 

According to this invention the feed-water heater comprises a 
top and bottom header connected by tubes through which the 
feed-water passes from the bottom to the top header and then into 
the generator. The device is placed in the downtake at the rear 
end of the boiler. Solid drawn tubes are used and they are 
expanded into the headers. On the opposite side of the header to 
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that into which the tubes are expanded means are provided for 
allowing the tubes to be expanded and for cleaning scale out of 
them as well as for periodical washing out. Feed-water heaters 
have hitherto been placed in the main flues, and by reason of the 
low temperature of the combustion gases there, it has been neces- 
sary to have mechanical contrivances actuated by motive power, 
to scrape the soot or carbon off the tubes, so as to permit the heat 
of the combustion gases satisfactorily to reach the water inside 
the tubes. No such contrivances, it is claimed, are required with 
the above-described apparatus or arrangement, and little or no 
additional brickwork is necessary in the installation of boiler and 
fuel economiser.— March 10th, 1909. 


4778. March 3rd, 1908.--IMPROVEMENTS IN AND RELATING TO 
FEED-WATER HEATERS OR CIRCULATORS FOR STEAM GENE- 
RATORS, by William Benjamin Barker, of 5, Dyson-street, 
Walton, and James Smalley, of 41, Stanhope-street, Liver- 
ool, : 

The inventors state that they have found that the hottest zone 
of water in Lancashire, Cornish, and Scotch boilers is not above 
the crown of the furnace, but owing to the heat conduction of the 
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fire-bars and their bearers it is to be found at the sides of the fur- 
nace tubes. Advantage is taken of this fact to mount in this zone 
a heating chamber, consisting preferably of an enclosed cylindrical 
chamber which is supported in any manner from either the fur- 
nace tube, outer shell of the boiler, the front plate, or the hori- 
zontal stays. The chamber is placed longitudinally with respect to 
the furnace and so as to lie as closely as possible to it. I'o achieve 
this object better the proximate side of the chamber, when the 
latter is non-cylindrical, may be made concave, and may even be 
held in contact with the exterior of the furnace. The front end 
of the chamber is connected up to the feed check valve—placed at 
its usual level—by a conducting pipe. A series of tubes, prefer- 
ably three, lead from the heating chamber to the lower water 
spaces of the boiler. Two of these tub s, which arecalled suction 
pipes, each approximately equal in bore to that of the feed con- 
ducting pipe, are fitted to the rear of the chamber ; the third, or 
delivery pipe, is fitted at the front, and its bore at the lower ex- 
tremity is restricted in area, or the tube may be throughout of 
smaller bore than the suction pipes. In operation and when the 
boiler is under steam, the water in the chamber rises to a con- 
siderable temperature, and the colder incoming feed mingling with 
this heated water is raised in temperature and is discharged 
along with the water from the Pisa=. espa decreased in tem- 
perature—through the delivery pipe to the lower part of the 
boiler. This cycle continues, water flowing into the heating cham- 
ber by way of the suction pipes, mixing with the colder feed, and 
being discharged through the delivery pipe.—March 10th, 1909. 





DYNAMOS AND MOTORS. 


5974. March 17th, 1908 —IMpROVEMENTS IN DyNAMO ELECTRIC 
MACHINES, the British Thomson-Houston Company, Limited, 
of 83, Cannon-street, E.C. 

This invention relates to dynamo electric machines for trans- 
forming direct current from one voltage to another, and has refer- 
ence to the use of a motor generator with a single armature for 
use on electric tramcars, so that the cars may be used on 1200-volt 
circuits while the driving motors work at, say, 600 volts. ‘The 
engraving shows the general arrangement. The load circuit is 
connected between conductor F and ground —that is, across the 
terminals of one armature winding. ‘The driving motors are con- 
nected to the trolley through contactors in the contactor-box. 
These contactors are controlled by the master controllers, which 
are connected to the conductor F. When the rotary transformer 
is at rest, and the master controllers are in the off position, the 
transformer may be started like a series or rather like a compound- 
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wound motor, for current then flows through the load circuit, 
which includes both series windings E and E’. Under these con- 
ditions the currents in these two windings assist each other in 
magnetising the field magnet, but when the machine is up to speed 
and the load is thrown on to it, the current in the field winding E! 
is reversed, and neutralises the magnetising effect of the current 
in the winding E. The machine thus automatically becomes a 
shunt machine in effect. If, in the course of operation, the trolley 
leaves the wire and the machine, driven by its own momentum, 
acts as a generator supplying current through the circuit of the 
driving motors, and this current flows through the field windings 
E! and E in series, its direction being reversed in the field winding 
E, and opposes the magnetisation of the shunt winding D, a differ- 
ential magnetisation is thereby produced which prevents an exces- 
sive rush of current from the machine. Similarly, when the trolley 
is replaced and both armature windings act as motor windings, the 
current in winding E! as at starting is in the opposite direction 
from normal, so that the windings E and E! assist the shunt wind- 
ing and produce a compound characteristic, strengthening the 
field and preventing excessive flow of current to the machine.— 
March 10th, 1909. 





TELEGRAPHS AND TELEPHONES. 


28,647. December 30th, 1907.—IMPpROVED METHOD OF PRODUC- 
inc HicgH FREQUENCY ELECTRICAL OSCILLATIONS AND 
APPARATUS THEREFOR, Reginald Aubrey Fessenden, of Brat 
Rock, Massachusetts, U.S.A. 

This invention relates to the method of producing high frequency 
electric oscillations, more particularly such as are used in wireless 
telegraphy and telephony, from a direct current by means of a 
discharge gap and a resonant circuit in shunt therewith. The 
characteristic feature is that the discharge is caused to take place 
at what is known as the critical distance. It is well known that 
with every dielectric, especially gases or vapours, there is what is 
called a critical sparking distance for each given pressure, 7.¢., a 
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distance at which the discharge will take place with the minimum 
voltage, the voltage necessary for a discharge requiring to be 
increased when the distance between the electrodes is either 
increased or decreased above or below the critical distance. In 
the practice of this invention, the electrodes are formed of curved 
surfaces, and are so placed that the discharge takes place at the 
critical distance. In the accompanying engraving A is a sending 
conductor grounded at B, C is a source of continuous voltage, D a 
means for regulating the frequency and intensity of the discharges, 
E is an inductance, and F a capacity forming a local tuned circuit, 
which may be omitted if desired ; and H are discharge gaps. 
The terminals may be water-cooled as shown, and preferably 
enclosed in a chamber having a gauge. The pressure of the gas 
in the chamber may be adjusted to suit the critical distance.— 
March 10th, 1909. 


SHIPS AND BOATS. 


13,615. June 27th, 1908.—IMPROVEMENTS IN THE ARRANGEMENT 
AND CONSTRUCTION OF STERN FRAMES FOR MECHANICALLY- 
PROPELLED VESSELS, by Walter Pollock, of 3, Lloyd’s-avenue, 
London. 

This invention relates to improvements in the arrangement and 
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construction of the stern frames of iron or steel vessels propelled 
by means of a screw propeller secured to and driven by a shaft 
lying in the vertical plane containing the fore-and-aft centre line 
of the vessel. The object is to obtain an increase in the possible 
diameter of the propeller for a vessel of given depth over that 
permitted by the arrangement and construction of stern frames 
hitherto employed. In the engravings the left one shows the 
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method of construction hitherto adopted, in which two of the 
plates forming part of the skin of the vessel and termed the oxter 
plates are arranged one on each side of the arch piece, being 
flanged down and riveted or otherwise suitably secnred to the 
portand starboard sides of the arch piece, and being curved toa form 
appropriate for that purpose. The other view shows the improved 
method of construction and arrangement on which the oxter plates 
abut upon and are riveted or otherwise suitably secured to the 
under side of the arch piece, which is formed of such a width in 
athwartship direction to permit of this.— March 18th, 1909. 


TRAMWAYS AND RAILWAYS. 


4857. March 3rd, 1908.—IMPROVEMENTS IN AND RELATING TO 
TRACK BRAKES FOR TRAMWAYS AND RalLways, by the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C., and William Park, of Churchover Rectory, 
Rugby. 

According to this invention the fulcrum of the levers for trans- 
mitting pressure to the brake is mounted on a member which has 
direct action on the axle-boxes, so that as soon as the brake is 
applied to the rail practically the whole weight of the vehicle may, 
if required, be brought to bear directly on the brake, thereby 
securing almost instantaneous action and more effeetive braking. 

















The brake gear may be mounted between the front and the rear 
axles of the car on a longitudinal beam connected to the axle- 
boxes. In certain types of truck this beam can be used to take 
the place of the tie rod connecting the spring posts. The beam 
may consist of an angle iron, and at the part which is to carry the 
track brake two vertical plates may be provided which are con- 
nected at the bottom to the angle iron beam, and which surround 
the side frame of the truck. These plates are stayed in a longt- 
tudinal vertical plane by tie-rods connecting the top of the plates 
with the angle iron beam. The brake mounting on each side of 
the car is similar, and the vertical plates above referred to which 
carry the track brake gear are tied together by a bar travers- 
ing the truck underneath the car body.— March 10th, 1909. 


17,348. August 18th, 1908.—IMPROVEMENTS IN ELEcTRIC RE- 
LAY APPARATUS FOR THE SAFE WORKING OF RAILWAYS, 
Siemens Brothers and Co., Limited, of 12, Queen Ann’s-gate, 
Westminster. 

The present invention relates to a device which is insensitive 
both to an alternating current and to such continuous currents as 
it is liable to be subjected to by accidental contact with a net- 
work carrying a strong current, and responds only to a consider- 
able number of unidirectional current impulses such as could 
hardly be produced unintentionally. With aid of a device of this 
kind the safety of train control may be enhanced. In the accom- 
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panying engraving, the two electromagnets M! M? operate on the 
driving wheels Z! Z? of a differential gear to turn them in opposite 
directions. For the sake of clearness the radius. of each of the 
driving whee!s is shown as of infinite length so that the two por- 
tions of the periphery indicated have the form of straight sliding 
racks between which the intermediate wheel P is made to travel 
in a straight line. The electromagnets have as armatures the 
pivoted permanent magnets N §S, and the direction of their wind- 
ings is such that a current of given direction makes one magnet 
repel its armature while the other attracts its armature. When 
magnet M! receives intermittent currents in one direction its 
armature vibrates and pawl S! moves rack Z! to the left step by 








step, so that the part P! counected with the axle of wheel P is 
moved towards a position in which it effects a mechanical or elec- 
trical control, such as by bridging a gap C in a circuit. Should 
the leads come into contact with a continuous current network, 
there would be merely an immaterial shifting of one of the racks 
through one tooth. Should the leads come in contact with an 
alternating current network, the magnet M! would respond to 
every second half wave of the current and the magnet M? to every 
intermediate ha!f wave, so that the action of the one magnet on 
its rack would be counteracted by the action of the other on its 
rack, the wheel P being merely oscillated. It follows that the 
device is operated solely by the considerable number of current 
impulses in one direction transmitted from battery A by the switch 
K. There are three claims,—Marvh 10t/, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


19,533. September 17th, 1908.—IMPROVEMENTS IN FILES AND 
SIMILAR ABRADING Toots, by Thomas Boswell, of Oilecar 
Works, Bath-street, Sheffield. 

The object of this invention is to improve the cutting or abrading 
power of files, and in carrying the invention into effect the usual 
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method of cutting a file by means of a series of straight cuts | 
diagonally across the face of the file, and crossing each other at an 
angle, is departed from, and a series of curved cuts either crossed | 
by othercurved cuts or by diagonal straight cents is substituted. 
It is found that by cutting files in this way a much better 
tooth is obtained and the tool cuts keener and clears better, either 
with brass, steel or iron, than a file cut in the ordinary way, and 
consequently more work is got through in a given time.—Marc/ 
10¢/, 1909. 


MISCELLANEOUS. 


15,454. July 21st, 1908.—IMpROVED GRINDING OR CRUSHING 
MILL, by Richard Bencke, of 152, Danzigerstrasse, Bromberg, 
Prussia, 

The compound mill to which this patent relates consists, as 
shown in the engraving, of two principal chambers a and /} with 
continuous grinding courses, the former ser ing for the coarse 
grinding, the latter for the fine grinding. The material thrown 
into the hopper passes through the first drum a, under the con- 
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tinuous action of the balls, but after leaving that drum is moved 
backwards over a checking sieve, this moveme t terminating as 
regards the groats which are too coarse only at the end of this 
sifting casing, and a re-introduction of the material being effected 
on the circumference of the mil] at /, whilst the groats which are 
sufficiently fine, after passing through the sieve ¢, move in an 
opposite direction on a solid surface ¢ that rotates with the mill 
and is furnished with conveying devices, and by means <f return 
scoops f and hub g are conveyed tothe middle of the second prin- 
cipal chamber /, and retaining their original direction, leave the 
mill at the opposite end in the form of flour. The material that 
is carried from the feed hopper to the end of the mill thus 
changes its direction of movement before entering the fine grind- 
ing chamber in which the material which has been adequately 
ground takes the same direction again. Hereby a continu- 
ous course is ensured, in which the changes in the direction are 
effected outside the grinding drum.— March 10th, 1909. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazefte. 


913,686. METHOD AND APPARATUS FOR ATOMISING AND SPRAYING 
Ory MarTerRiALs, H, O. Brandt, Manchester, England. —Filed 
December 6th, 1905. 

This patent refers to apparatus for preventing the formation of 
dust on roads. This apparatus is for atomising and emulsifying 
oily materials and is constructed with separate reservoirs A B for 

















the oily material and for water, delivery valves to deliver the oil 
and water in the desired proportions, a rapidly revolving drum by 
which the oil as it drops is atomised, and pipes to distribute the 
admixture of water and oily material. There are five claims. 





913,745, MACHINE FoR Fixtna BLasTING CHARGES, 0. F. Malo), 
Joplin, Mo.— Filed February 11th, 1908. 5. 
This is a modified sausage-filling machine, the action of which 
will be readily understood from the drawing. The inventor 
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proposes the use of a blasting agent, the materials comprising 
which are incorporated in the horizontal cylinder before they are 
forced into the cavity in the rock, There are five claims. 
914,071. SrcrionaL Gear, K. “. Porter, Cincinnati, Ohio.— Filed 
November 16th, 1908. 
The five claims are for a wheel body having an integral rin, 


and a plurality of detachable toothed rim segments to engage the 
face of the wheel rim and wedges to secure the segments in place 
on the wheel rim. 
914,333. MANUFACTURE OF TUBES, O. Briede, Benrath, Germany. 
Filed Septembe r 7th, 1905. 
This invention consists in passing a billet longitudinally through 
a series of rolls and applying rolling reducing pressure to the billet 
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at only one point in the same plane transverse of the axis of the 

billet, thereby enlarging and elongating the billet, and permitting 

the metal of the bi'let at points outside that of applied pressur 
to move away from the mandril. There are four claims, 

914,346. MrTHop OF OPERATING ELectric Furnaces, 7. 1. 7. 
Hévoult, La Praz, France, assiqnor to Société ERlectro- Metallwr- 
gique Francaise, Froges, Isére, France, Original applivat on 
filed May 3rd, 1907. -Divided and this application filed Noven- 
hey 13th, 1908. 

This patent is for a method of operating an electric furnace 


which consists in feeding the charge so as to present an inclined 
face to an electrode, and shifting said inclined face toward and 
from the electrode to vary the resistance. There are three short 
claims. 








Ruopesia presents a contrast to the big gold mines of 
its neighbour, the Transvaal. It is a country of smal] mines. 
Analysis of a recent monthly return show that 33 per cent. of the 
gold reported came from mills of five stamps or less, 52 per cent. 
from mines having from five to ten stamps, and only 15 per cent 
from mines having more than ten stamps each, 
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THE COLORADO RIVER BREACH AND 
CLOSURE. 


x Colorado River is one of the most important 
courses in the south-west of the United States, and 
js notable for the immense volume of water which it 
carries, especially during the flood season. It traverses 
a large desert which once was a portion of an ocean 
bed, but which produces no vegetation. The Salton 
gink or Basin is the name given to that part of the 
Colorado desert which lies below sea level. This basin is 
surrounded by mountains on three sides, and is limited 
on the south by sedimentary deposits of the delta of the 
Colorado River. There is no doubt that within a com- 
paratively recent time the Colorado River emptied into 
the Gulf of California at about where Yuma now stands. 

Towards the end of May, and throughout June and part 
of July of each year, the melting snows of the far away 
mountains send a raging torrent through the canyons and 
out into the more level plain of the Colorado. Overflows 
at such times are not uncommon, and at Algodones, in 
Mexico, some dozen miles below Yuma, it is an almost 
annual occurrence for the river to overtiow its banks. 
The volume of water follows three courses—some of it 
enters the bed of an old river, known to the Mexicans as 
the Alamo River, and flowing westward for some 40 to 
50 miles, turns north for over 50 miles, where it finally 
empties into the Salton Sink. Some of the water travels 
by devious channels, and also by way of the Rio Pad- 
yones into Volcano Lake, where a strange separation of 
the water takes place. Some portion of it flows north 
by way of a channel, recently named New River, to 
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less than a mile in length and about 50ft. in width, but a 
flood which occurred a few weeks after it was completed 
| enlarged it to such an extent that a considerable volume 
| of the water in the river began flowing through it into 
| the main canal. The flow of water was too great to be 
| absorbed by the irrigation system, and it worked its 
| way along the lower Alamo channel to the Salton Sink. 
Owing to the friable formation of the river banks at 
the head of the new channel, and the force of the current 
during flood season, it was found impossible to prevent 
the ditch from being enlarged to such a size that within 
six months after the first crevasse occurred, nearly all of 
| the water in the Colorado was being diverted in a north- 
| westerly course into the Sink. 
| Measurements taken by engineers in the flood season 
of 1907 (July) showed that no less than 25,000 cubic feet 
| per second were flowing through the new channel. Since 
then there were times when the river bed between the 
channel and the Gulf of California was practically dry, 
except when the river was abnormally high. The effect of 
the current, aided by the erosion of the sediment held in 
solution, enlarged the new channel from its original 
dimensions to a width varying from 600ft. to no less than 
2000it. in some places, and considerably deepened it. As 
a result, the water contained in the Salton Sink steadily 
increased, until fears were entertained lest the entire 
valley between the San Jacinto and San Bernardino 
mountains, which enclose the Sink on three sides, would 
be flooded. 
In July, 1906, it was found that this new “sea” was 
about 50 miles in length, and had a maximum depth of 
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Fig. i—MAP OF THE 


Salton, while the remainder flows south by Hardy's 
River to the Gulf. The water thus emptied into the 
Salton Basin was subjected to the terrific heat of the 
sun, and much of it was evaporated, leaving the bed 
practically dry until the next floods send in more water. 
In 1896 a scheme was prepared and incorporated under 
the name of the California Development Company, to 
divert a part of the water of the Colorado River and lead 
it into the Imperial Valley, an upper branch of the 
Salton Sink. Work on the scheme began in 1901, 
taking advantage of the channel of the Alamo River to 
excavate what is known as the Imperial canal system. 
About 10 miles of the river channel were dredged out, 
and connected with a series of waterways extending over | 
an area embracing about 100,000 acres. A portion of the 
urigated territory is in Mexico and the remainder in 
southern California. A plan of the country is given in 
the accompanying map—Fig. 1. The extent and variety 
of the crops encouraged the settlement in this part of the 
country of such numbers that at the beginning of 1906 
about 12,000 people were already residing in the villages 
and upen the irrigated farms, while the Southern Pacific 
Railroad had constructed a branch line through the 
territory. 
Unfortunately, the diversion of the water into the 
canal was checked to such an extent by the accumulation 
of detritus at the head of the canal that the irrigation 
company determined to secure another supply rather 
4n go to the enormous expense of dredging the clogged 
— head. It was therefore decided to excavate a | 
channel a few miles below the head of the Alamo channel, | 
Connecting it with the Colorado. The excavation, which | 
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about 25ft. The daily increase in depth varied, of course, 
| according to the quantity coming down the river, but it 
| has been as high as nearly 8in. in twenty-four hours, 
| varying from this to jin. Owing to its elevation, the 
| irrigation district was not harmed. The basin must be 
| filled to a depth of at least 150ft. before the water would 
| cover the farms of the Imperial Valley. Consequently a 
| period of years would elapse before the irrigation district 
| would be affected; but the heaviest loss was sustained by 
| the Southern Pacific Railroad, for it was compelled to 
| alter the position of its permanent way and to rebuild 
about fifty miles of track at a greater elevation to pre- 
| vent it from being submerged. 
Then came a series of fruitless trials to close this break. 
| The problem was one of great importance and of con- 
siderable engineering difficulty. According to one 
authority, seldom have greater interests been involved in 
the overtiowing of a river than in this case. The statis- 
tician of the United States Reclamation Service recently 
published an article in which he estimated that the 
amount of damage which might be done if. this break 
were not stopped would eventually approximate to 
700,000,000 dollars, and that the material removed by 
the water would be several times greater than will have 
to be moved in digging the Panama Canal. 

The first attempt to close the break consisted in diving 
piles some 38ft. apart, and filling the space with brushwood 
weighted with bags of sand. This dam was unsuccessful, 
for the reason that the supply of bags gave out before the 
work could be completed, and what had been done was 
destroyed. This failure indicated that the task was a 
greater one than had been anticipated. 





| was completed in November, 1904, was merely a ditch | f The second method adopted consisted of driving piles 


and filling in with brush, weighted with bags of sand. 
But as fast as piles were driven on one side of the opening 
the current was deflected to the other bank, which eroded, 
and the opening remained practically as it was, simply 
changing its posit.un in advance of the brush closure 
work. This attempt was abandoned after about one 
month’s work. 

The next effort was somewhat similar to that adopted 
in the construction of the Mississippi and Eads jetties. 
A row of piles was driven along the American side of the 
river to Disaster Island, with the expectation that sand 
bars would form on the Mexican side below, thus increas- 
ing the flow in the other channel, which it was hoped 
would cause it to take its old course, and also make a 
deposit across the mouth of the cut. But the Colorado 
was not to be thus harnessed, and by a rapid rise 
practically dug up the piles. A second row of piles was 
tried farther up the river, with the view to depositing the 
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Fig. 2—THE FIRST CLOSING 


silt against the lower row; but the river still declined to 
be handled like the Mississippi; and the effort had 
therefore to be abandoned. The river not only wiped 
out much of the work, but also the island itself. 

Next a brush-and-pile dam, some 600it. long, was built 
across the Mexican channel, and when it was nearing 
completion, the second largest rise in the recorded history 
of the river occurred and wiped it out. Next a wooden 
deadgate was built on the bank of the crevasse as a 
means of controlling the river, which was to be turned 
through this headgate while the closure was made. 
Although this work was pushed with all possible expedi- 
tion, it was not completed in time to turn the water 
through, and mend the break, before the next 
summer floods arrived. These were particularly heavy, 
and opened the crevasse alongside the headgate, which 
was originally 600ft. wide, to something like 2600ft., 
depositing a solid bank in front of the headgate for 
some 1500ft. 

The problem now took the shape of building a dam 
nearly 3000ft. in length across the opening, and it became 

















Fig. 3-FIRST CLOSING—WEAVING MATTRESSES 


necessary to construct some five miles of levees along 
the bank down-stream and some 34 miles up-stream to 
connect the wooden headgate with the concrete headgate. 
It was also found to be necessary to deepen the old canal 
for some 3} miles, and cut a new canal about 600ft. in 
length, to let the river into the new headgate or by-pass, 
which had practically been built on dry land. Some 
300,000 cubic yards of material were to go into the dam, 
and 400,000 into the levees. A track was now put in 
from the Southern Pacific Railroad to the site of the dam. 
Quarries were opened, clay and gravel pits developed 
and preparations were made for the weaving of great 
mattresses and fascines to aid in the closure. 

Particularly heavy was the rainfall in 1906, and the 
Salton Sea rose toa height that it would have taken three 
years of ordinary rainfall and river flow to reach. This 
necessitated a removal to higher ground of some 40 miles 
of the Southern Pacific Railroad tracks three or four 
times in succession. 

The scene now became one of tremendous activity. 
Hundreds of teams, two dredges, and several steam 
shovels were at work; 600ft. of the opening was mat- 
tressed, a line of piles was driven, brush fascines 18in. in 





diameter and 100ft. lone were constructed and held 
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together on foundation cables ,°,ft. in diameter, and the 
whole dumped against piles driven at intervals across 
the opening. But the current scoured out beneath the 
mattresses, and the bulkheads of pile and brush, rein- 
forcing the ends of the mattresses. 

A trestle carrying railway tracks was thrown over 
the centre line of the mattress and along the centre of 
the proposed dam. Carloads of rock and gravel were 
dumped by the hundred. The river was drained, and 
finally the entire volume of the river was passing through 
the wooden headgate. Eventually, however, a flood 
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Fig. 4—FIRST CLOSING FROM ABOVE MAIN DAM 


brought down large quantities of driftwood, which lodged 
against the gate, inducing a scour against the sides and 
bottom. Spur tracks and materials were rushed with all 
expedition, and an attempt was made to fill the gate with 
rock to hold it down and save it, when, suddenly, the 
water broke under, and some 120ft. of the gate rose from 
its place and floated down-stream a hopeless and unrecog- 
nisable wreck, which lodged some distance below. Thus 
ended the fifth attempt on October 11th, 1906. 

All these devices seeming to be_ useless in endea- 














Fig. 5—-METHOD OF UNLOADING GRAVEL 


vouring to cope with the trouble, it was deter- 
mined to conquer the river the next time by main 
force. Three lines of trestle, each to carry a railway 
track, were thrown across the breach, parallel with each 
other, and preparations were made to dump vast quantities 
of rock, as large and as heavy as could be obtained, and 
make three rockfill or cascade dams, one parallel with 
the other, across the by-pass opening, thus throwing the 
water across the larger opening of the old dam or break. 
Every facility and resource of the great Southern Pacific 
Railroad was now utilised ; every quarry within 400 miles 


the levee below, turned around behind it, and cut the levee 
and part of the dam away from the back, and, within a few 
weeks, all previous efforts had been set at naught, and 
the entire body of the river was flowing unimpeded into 
the Salton Sink through an opening about two-thirds of 
a mile in width. 

The seventh attempt to close the break was begun on 
the 27th of January, 1907. Three lines of trestles, 
resting on piles 65ft. to 90ft. in length, were built across 
the break with much difficulty, a portion of one of these 
trestles being swept away three times. Indeed, it was 
found necessary to weight the piles down with. water 
tanks to keep them from being carried away. 

In the sixth attempt 2200 cords of brush and three- 








Fig. 6—-ROCKWOOD HEAD-GATE 


fourths of a mile of railway, over 1000 piles, and some 
200,000 cubic yards of rock and gravel andother material 
were used. But the last attempt called for even more 
energy and materials, and the services of 375 Indians, 
400 Mexicans, and 500 white men, seven locomotives and 
a steamboat, and dredges were requisitioned. No less 


| than 100,000 cubic yards of rock and 75,000 yards of clay 


and gravel were carried out on to these trestles and dumped 
overboard, making a cascade dam, raising the level of the 
river some 12ft., and throwing it back into its old channel, 
into which it began to flow about February 26th of last 
year. After so many unsuccessful attempts the question 
naturally arises, “ Will this closure be permanent?” 
Since that time the new work and the new levees have 
stood a 27ft. rise of water in the Colorado River, and 
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Fig. 7—ROCKWOOD - HEAD-GATE—FAILED OCT. 1ith, 1906e 


the muck ditches have proved to be quite effective in 
preventing the water from passing under the levees. 

It may thus be considered that the problem has been 
solved, and that Colonel Epes Randolph and his assistant, 
Mr. H. T. Cory, who had charge of the undertaking, are 
to be congratulated upon their success. 

The accompanying engravings show the progress of the 
work at different stages. Fig. 2 illustrates the first 
closing, and the two trestles from which the main dam 
of rock fill was made are shown in the foreground. 
Another view of the first closing is also given in Fig. 3, 
where the men are shown weaving the mattress. A view 
of the first closing from above the main dam is given in 
Fig. 4. The head at this time was about 6ft. The 














Fig. 8--TWO TRESTLES AFTER THE SECOND FLOOD 


was requisitioned; and some 200 carloads of rock were 
rushed in and dumped into the break daily. This work 
began on November 24th, 1906, and in twenty-one days 
the water was cut off and forced down the old channel of 
the Colorado River, where it belonged, and the break was 
closed. Meanwhile, the needs of the Imperial Valley 
were supplied by water passed through the new concrete 
headgate, and apparently the Colorado River had capitu- 
lated and surrendered to engineering skill. It was, how- 
ever, equal to another insurrection, and made an attack 
below this dam, which held its own, but broke through 





method of unloading the gravel is shown in Fig. 5, and 
the barge of brush should be noticed. The next two 
engravings—Figs. 6 and 7—show the Rockwood head- 
gate, which failed on October 11th, 1906, and Fig. 8 is a 
view of the commencement of the third closing, showing 
two trestles after the second flood, which tore away 
portions of both trestles. 











THE STORAGE OF RAW RIVER WATER. 


A THIRD Report on “ The Storage of Raw River Water 
Antecedent to Filtration” has recently been made to the 
Metropolitan Water Board by Dr. A.C. Houston, the 
Board’s Director of Water Examinations. ‘The Water 
Examination Staff of the Board has recently been 
devoting a considerable amount of time to this yuestion 
and the present Report deals with the results of thej; 
investigations. Some difficulty was experienced in fing. 
ing conditions wholly suitable to the inquiry, but although 
it was not possible to make them ideal, they were quite 
near enough to being so for all practical purposes. 

The following waters were chosen for study : 

A. Raw Lee river water above the “ intake” for water. 

works purposes at Ponders End. 

B. Lee stored water; that is, water fairly representa. 
tive of the above raw Lee water, after storage 
in the Eastern District reservoirs in the Lee 
Valley. 

C. Raw Thames river water at Hampton, not far 
distant from the “intakes” for waterworks 
purposes of most of the Thames- derived 
supplies. 

D. Chelsea stored water; that is, water fairly repre: 
sentative of the above raw Thames water after 
storage in the Chelsea reservoirs. 

E. Lambeth stored water; that is, water fairly repre. 
sentative of the above raw Thames water after 
storage in the Lambeth reservoirs. 

F. Staines stored water; that is, water fairly repre. 
sentative of the above raw Thames water after 
storage in the Staines reservoirs. 

It was assumed that for all practical purposes the 
results obtained from B might be compared with those 
from A, and those from D, E, and F with those from (. 
As regards A and B it is explained that there are two 
main ways of using storage reservoirs. The first of these 
is to employ them as quiescent settling basins, the cycle 
of each reservoir being represented by periods as follows :— 
(a) filling period, [b) stationary settling period, (c) empty- 
ing supply period. During periods (a) and (/) the supply 
of stored water for the filter beds is, of course, atiorded 
by other reservoirs which are in the state of (c). The 
second method is to use the reservoirs as continuous 
flow settling basins, the reservoirs drawn upon being 
as far as possible kept at top water level by pumping in 
raw river water at the same rate as it is being withdrawn 
for supply purposes. The relative advantages of the two 
systems are discussed in the Report. 

As regards C, it is explained that the raw Thames water 
was collected at Hampton. It would have been desirable 
to have collected the various samples at the intakes of 
the different reservoirs, but it would have greatly 
increased the labour involved, and it has been previously 
shown that Thames water does not greatly vary between 
above Staines and at Hampton—certainly not sutticiently 
to vitiate the experiments. The normal storage capacity 
of the Chelsea reservoirs is 15.09 days; of the Lambeth 
reservoirs, 14.35 days; and of the Staines reservoirs, 
95 days. 

The question to which Dr. Houston especially addressed 
himself was—‘“ Are the results of the storage of water, 
as at present practised by the Water Board, of a sort to 
encourage a project of storage of all river water before 
submitting it to filtration?’ The degree to which 
storage haz been nominally maintained varied widely at 
the several works of the Board, and many interesting 
considerations of a comparative sort arose. But Dr. 
Houston was less concerned with the relative merits of 
greater and less duration of storage than with the definite 
advantage that might appear to have been gained by a 
reasonable degree of storage. His object was to ascer 
tain whether the number of days storage capacity, which 
it is necessary to provide in avoidance of water-service 
under conditions most unfavourable as regards weather 
and state of river, may be held to suffice in the matter 
of satisfactorily securing safety of the water in an 
epidemiological sense. 

It will not be necessary to go deeply into the actual 
experiments of Dr. Houston, but we may briefly glance at 
some of the results. Storage of water caused a large 
reduction in the numbers of bacteria in the water, the 
reduction in one case being over 99 per cent. As regards 
B. coli, about 50 per cent. of the samples of raw water 
taken contained B. coli in one-tenth of a cubic centimetre. 
Of the stored waters 34 per cent. of the samples from 
Staines, 43 per cent. from Chelsea, and 16 from Lambeth, 
showed no B. coli in 100 cubic centimetres or one thousand 
times as much, while no less than 67.4 per cent. of the 
samples of Lee stored water yielded negative results with 
100 cubic centimetres. 3. coli is more resistant to 
unfavourable surroundings than the virulent microbe of 
typhoid fever. It follows, therefore, that processes which 
lead to the extinction of B. coli should operate more 
powerfully still on less robust disease germs. af 

Good results were also obtained with the B. enteritidis 
sporogenes test, especially as regards the Lee water. With 
this there were 86.5 per cent. positive results with 
10 cubic centimetres of raw water, but none with stored 
water. Of the Lee stored water, Dr. Houston says :— 
“That a raw water which has uniformly undergone such 
a remarkable metamorphosis is almost certainly incapable 
after filtration, possibly—perhaps even probably—ante- 
cedent to filtration, of causing epidemic disease. _ Never- 
theless, I regard storage of water as a pre-filtration 
precaution of the utmost value, not as a substitute for 
filtration.” 

Turning now to chemical results, all the stored waters 
contained, on the average, less ammoniacal nitrogen, at! 
less oxidised nitrogen; absorbed less oxygen from Pp” 
manganate, and were less turbid, brown coloured, a? 
“hard,” in total hardness than the average of the corre- 
sponding raw waters. In albumenoid nitrogen the 
average Lee stored water did not differ from ~~ 
water; the Staines and Lambeth stored waters suffere 
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an apparent increase, and only the Chelsea stored water 
showed reduction. The probable causes for this are 
entered into in the Report. : 

Sections of the Report are next devoted to:—IV. The 
shape, size, depth, construction, and method of working 
storage reservoirs; V. Qualifying considerations; VI. 
Alternative measures ; and VII. Disadvantages of storage. 
We pass over these, leaving those who are suftliciently 
interested in the matter to study them from the Report 
itself, and we turn to the concluding Section VIIL., 
Advantages of storage and conclusions. The opening 
paragraph of this section is as follows :—‘ By far the 
strongest plea in favour of storage is based on the belief 
that adequately stored water is probably incapable of 
causing epidemic disease. No supersession, however, of 
filtration is suggested by me; my plea is for storage plus 
filtration.” In support of the plea for the storage of 
water there are the following :— ; ae 

(a) Proved 99 per cent. reduction within one week of 
the typhoid bacillus and the cholera vibrio when 
artificially added to raw river water. 

(b) Inferred paucity in the number of pathogenic 
bacteria in raw river water, both actually and 
relatively to the number of B. coli, and 

(c) Proof that it takes, under laboratory conditions of 
experiment, ten days—on the average—for B. coli 
to disappear from 10 c.c. of raw river water, an 
interval of time more than sufficient to eliminate 
the great majority of pathogenic bacteria, 
assuming these to be present in the river water. 
It follows that the absence of the more hardy, 
and initially more numerous, B. coli from 10 c.c. 
of a stored water affords inferential proof of the 
relative, if not absolute, absence of the less 
hardy and initially—presumably—less numerous 
microbes of the water-borne disease. 

“ Assuming,” continues Dr. Houston, ‘‘that an ade- 
quaiely stored water can be accepted as epidemiologically 
‘safe,’ 1 should be satisfied, I think, if such water were 
passed through mechanical filters at exceptionally rapid 
rate with a view to sending the water thus dealt with 
direct into supply.” It is not to be supposed, however, 
that he has lost faith in the old system of sand filtration, 
because the contrary is the case. Yet he thinks that, in 
certain circumstances, mechanical filters may prove to 
be of special value. 

A list is then given of the chief points in favour of the 
storage of raw river water:—Storage reduces the 
number of bacteria of all sorts; the number of bacteria 
capable of growing on agar at blood heat; the 
number of bacteria capable of growing in a bile-salt 
medium at blood heat, chiefly excremental bacteria; 
the number of coli-like microbes; the number of 
typical B. coli; the amount of suspended matter; the 
amount of colour; the amount of ammoniacal nitrogen; 
and the amount of oxygen absorbed from permanganate. 
It alters certain bacteriological river water ratios; for 
example, it reduces the number of typical B. coli to a 
proportionately greater extent than it reduces the num- 
ber of bacteria of all sorts. If sufficiently prolonged it 
devitalises the microbes of water-borne disease. It 
usually reduces the hardness and may reduce or alter 
the quality of the albuminoid nitrogen. It alters cer- 
tain chemical river water ratios; for example, the 
colour results improve more than the results yielded 
by the permanganate test. It has a marked 
levelling effect. It nearly always tends to lengthen 
the life of filters. An adequately stored water may 
be regarded as a “safe” water, and the “safety 
change’ which has occurred in a stored water can be 
recognised by appropriate tests. The use of stored 
water enables a constant check to be maintained on the 
safety of London’s water antecedent to and irrespective 
of filtration. The use of stored water goes far to wipe 
out the gravity of the charge that the chief sources of 
London’s water supply are from sewage-polluted rivers. 
The use of stored water makes a breakdown of the 


provided for each new diameter, and this causes 
considerable loss of time. 

It is a well-known fact, that, in working, these shackles 
are the cause of all sorts of inconveniences, and that a 
large proportion of all the chain breakages which occur 
are entirely due to them. Since every join between two 
lengths of chain consists of five abnormal members of 
increased size, consideration has to be given to these in 


stresses between the long link and the shackle, the wind- 
lasses, leading rollers, &c., for the cables would have to be 


| much larger than is usual in war and merchant vessels, 
| or than would, indeed, be practicable. 


In the following table the smallest radii are given, 


| which the windlasses or guide rollers must have if the 


occurrence of bending stresses between shackle and long 
link of a cable led over them is to be avoided. 























Fig. 1—OLD FORM OF SHACKLE 


the construction of windlasses, leading rollers, hawse 
pipes, &c., through or over which the chain has to pass, 
with the result that all these parts of the anchor gear have 
much too much play for the cable proper. In the paying 
out and heaving in of the cables, also, the shackles give 
rise to a jerky motion, because their lengths and breadths 
do not fit into the cavities provided for them in the wind- 
lasses or capstans, and in passing these they are apt to 
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An additional great disadvantage of the clumsiness of 
the shackles is that when one of the links of a chain 
breaks, the two ends of the latter cannot be connected 
together again by the insertion of one of them. The 
whole chain length of 15 fathoms has to be taken out, 
and it thus becomes necessary to have a number of spare 
lengths of chain on board, with the result that, on the 
one hand, unnecessary expense is incurred, and on the 
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filters less serious than it would otherwise be, and the Fig--3—THE - KENTER GHACKLE 


habitual use of stored water would lighten the grave 
responsi ; 4 ; 
of the Toone iowa ar Gan oa ware spring. It often happens also that the projecting eyes | other, superfious ballast has to be carried. For these 
| sense of security among those who watch over the health | °f the shackles catch the edges of windlass or hawse | reasons, then, endeavours have for some time been made 
: of the metropolis. pipe. Such jerks are in every case attended by a more | in all countries to design a shackle which in form and 
Having regard to the foregoing, Dr. Houston says that | °F less considerable over-straining of the cable, and lead | dimensions should be as like the ordinary cable link as 
he ventureso think that the question as to whether the | to its gradual destruction, and often, indeed, to direct | possible, should avoid projecting parts, and should supply 
breaks. A further very great drawback to the present | a thoroughly reliable and easily manipulated means of 


stored water results were so greatly superior to raw river 
results as to justify the policy of storing all river water 
before filtration has been answered in the affirmative. 
The concluding paragraph of the Report is as follows :— 
“ My final conclusion is that raw river water should be 
stored antecedent to filtration, preferably for thirty days. 
The question of whether the thirty days’ storage should 
fixed on & maximum or on a minimum basis must be 
left unanswered ; but, if the former alternative be chosen, 
the desirability of employing supplementary processes of 
water purification to tide over emergencies is worthy of 
consideration.” 
_ The Report is accompanied by numerous tables show- 
ing the detailed results obtained during the tests. 








A WELDLESS CHAIN SHACKLE. 


Ix our issue of March 26th, we gave a description of 
& wrought iron chain without transverse welds in its links. 
Now the shackle hitherto in use with chains has always been 
agreat hindrance tothe manufacture by machinery of chains 
of this kind ; for, by reason of the clumsiness of the eye— 
Fig. 1—in which the shackle bolt is inserted, and of the 
exceptional thickness of the latter, this joining appliance 
cannot in all cases be directly applied to the chains as 
made. Indeed, it is necessary to weld a long link a and 
an intermediate link b into the end link ¢ of each length 
of chain to enable the shackle to be attached at all. In 
order to make the abnormally proportioned links by 
machinery, special rolls of different shapes have to be 








shackle lies in its reduced mobility caused by its unshape- | connection between the chain lengths. The applicability 




















Fig. 3—THE KENTER SHACKLE 


liness. 
stresses which lead directly to breaks. An extensive 
series of experimental trials made by the German 
Admiralty have placed it beyond question, that in a con- 
siderable proportion of all the chain breakages which 
occur the shackle yields to bending stresses. In order to 
avoid under all circumstances the occurrence of bending 


This clumsiness is often the cause of bending | of all these designs, however, has hitherto been impaired 


by their small degree of strength, the trouble involved in 
making the connection, or the use of screw threads. 

All the drawbacks above alluded to are now removed 
by the help of a shackle designed by Marine- Baumeister 
Kenter, which, except for a slight increase of thickness in 
the middle, is of exactly the same dimensions as the 
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ordinary cable link, into which it can be directly 
inserted. This shackle consists—Fig. 2—of two 
halves which are exactly alike, and each of which 
is provided at one end with a tenon, and at the 
other with a corresponding mortise. These are so 
arranged that they can be slid into one another side- 
ways. In this position they are held fast together by 
means of a stud of special shape, which can be slid 
over projections on both inside edges of each half of the 
link, and is secured and prevented from falling out by 
means of a pin. This pin has a slightly conical form, 
and, as shown in the engraving, passes through the 
two half shackles. The pin itself is secured in place by 
a plug of lead, which is stamped into the inverted 
countersink formed in the hole above its head. Since 
the hardest work to which a chain is liable does not 
produce stresses tending to open the shackle, and since 
disconnection of the latter can take place only in the 
direction at right angles to the direction of the pull, and 
after the removal of pin and stud, a coming asunder of 
the joint in working is impossible. On the other hand, 
the shackle can be opened without difficulty by a few 
blows of a hammer. The connection between the ends 
of two ch ‘ns is effected in the simplest manner by the 
insertion of one half shackle into one of them, and of 
the other into the other, after which the halves are 
pushed together and locked. Thus, if a chain break 
anywhere a shackle can be made use of as an emer- 
gency connection, without the whole chain length 
having to be removed. The spare lengths of chain 
which hitherto had to be carried can be dispensed 
with, since the intermediate and long links which used 
to form part of every join are, with this new shackle, no 
longer necessary—see Fig. 3. As a result of this the 
windlass and the rollers for the guiding of the chain, the 
hawse pipes, &c., can all be adapted to the form of the 
ordinary link. The consequence is that the chains run 
without jerks and vibrations, and the injurious leverage 
effects, and consequent dangerous bending strains, no 
longer occur. With these, however, the principal causes 
of cable breakages disappear, and with the cessation of } 
jerking a reduction of wear and a prolongation of the life 
of the chain may be expected to result. 
Diameter Smallest admissible Smallest admissible 
oO! radius radius between 
link metal. for the cable. shackle and long link. 
Inches. Inches, Inches. 
iF 4 
1% 43 
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Numerous tensile and other tests have been made on 
these shackles by the German naval authorities during 
months of working. Throughout these tests not a single 
case occurred in which a connection came loose, got out 
of order, or rusted fast, even when relatively small 
Kenter shackles were used with chains of larger diameter 
and a tensile stress equal to the breaking strain of the 
chain was applied. 

Extensive series of official tensile tests made on 
Kenter shackles, taken at random from different delivery 
lots, have given the following test results, which are 
accompanied by the breaking strains applied to the 
corresponding chain cables by the different classification 
societies and by the German Admiralty :— 

in. i in. 
28 
Tons, 


In. 
Diameter of link 
metal = ; 2 1? 
Tons. Tons. 
Strain at which 
Kenter shackles 
broke 2 107.28 ... 110 63-111.61 ... 160.431-72.24 
Prescribed breaking tests. 
Lloyd’s Register - +; 77.13 142.10 
Germanischer Lloyd ... 689 ... 79.1 140.7 
Bureau Veritas... 68.35 . 78.47 139.50 
German Adwiralty 76.4 87.7 155.8 
_In view of the favourable results of these tests the 
Kenter shackle has been introduced on all vessels of the 
German Navy. 

In conclusion, it may be observed that the Kenter 
shackle is not made of any special kind of steel, but of ordi- 
nary Siemens- Martin mild steel of 26 to 30 tons per square 
inch tensile strength, and 20 per cent. elongation. The 


shackle is patented in all civilised countries. 








THE INSTITUTION OF NAVAL ARCHITECTS. 
No. IL* 


Last week we brought our description of the meeting 
of the Institution of Naval Architects down to the close 
of the proceedings on the first day—Wednesday, the 81st 
ult. On the Thursday morning Sir William White was 
again in the chair, and opened the meeting by saying that 
he thought it would be more convenient if the next two 
papers—both of which dealt with internal combustion 
engines—were read in succession, because they had many 
— in common, and the discussion could take place on 

oth. : 

Mr. H. C. Anstey then read his paper on “ Some Con- 
siderations on the Application of Internal Combustion 
Engines for Marine Propulsion,” of which the following is 
an abstract :— 

The principal advantages claimed for the internal combustion 
engine are economy in fuel, weight, and space. Some very 
remarkable results have been obtained with small petrol engines 
in respect to power developed on a given weight, but it is to be 
remembered that this extreme lightness is due principally to two 
causes, viz.:—(1) A high speed of revolution, and (2) the use of 
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special materials of construction. No part of the extreme light- 
ness is due directly to the engine being of the explosive type. 
There are certain conditions incidental to the internal combustion 
engine which make higher speeds of revolution possible than are 
possible or advisable with a reciprocating steam engine of similar 
size. To arrive at a proper sense of proportion on the question of 
weight and space, it 1s desirable to examine it on broad mechani- 
cal principles. Of the factors which together make up the horse- 
power of an engine, the only one wich in an engine of given 
power may be altered without affecting its weight is the number 
of revolutions, subject always to the consideration that the 
inertia forces due to the speed are not such as to require special 
strength and weight of parts and foundations. 

From the factors in the formula for horse-power, it follows that 
if we assume piston area, stroke, and number of revolutions to be 
constant, the power is proportional to the mean pressure. The 
weight of the engine is, however, proportional to the maximum 
pressure for which the engine has to be designed, and the horse- 
power per ton is, therefore, proportional to the ratio, mean to 
maximum. In considering what this ratio is in a marine steam 
engine we are faced with the difficulty that the power is divided 
between several cylinders, each having a different ratio of maxi- 
mum to mean, but for purposes of comparison we shall probably 
not be far wrong if we assume that the whole of the expansion is 
carried out in the low-pressure cylinder which develops the whole 
power and is credited with the whole of the weight. Under this 
assumption the maximum pressure will be, say, 250 lb., and the 
mean 50 Ib., giving a ratio of maximum to mean of 5. This ratio 
will vary with the ratio of expansion, and will be generally higher 
in the merchant service than in naval practice. In internal combus- 
tion engines, in spite of variety of type, there is not very great 
variation in this ratio. In the engine with which the author is 
best acquainted it is approximately 4. In petrol engines it will 
be rather less, and in engines using a high compression it will be 
somewhat more. Taking the ratio as 4, it must be corrected for 
the cycle employed, and as the internal combustion engine has in 
most types only one working stroke in four, the ratio must be 
multiplied by four, and the comparative figures will then be, for 
the steam engine 9, for the internal combustion engine 16; that 
is to say, considered from the point of view of pressure alone, the 
horse-power per ton in aninternal combustion engine will be 


$5 times that of a steam engine of the same linear dimensions. 


There are, however, certain factors to be considered which will 
make the comparison more favourable to the internal combustion 
engine. First, the items of weight in a steam engine which are 
directly proportional to the horse-power account for a fair propor- 
tion of the total weight, but in the internal combustion engine the 
proportion of similar parts will be very much less, 

Taking the three factors, lighter accessories, lighter parts, and 
higher possible speeds of revolution into consideration, it would 


appear that the figure + which was arrived at from considera- 


tions of maximum and mean pressures alone, can be considerably 
increased. How much it may be increased is more or less a 
matter of conjecture, but it will possibly be of the order of 

1 1 
1.5 me 2.5" 
horse-power per ton will in the internal combustion engine only be 
about one-half what it will be in a steam engine. 

So far we have left out of account the question of weight of boilers 
and their accessories. These will have a counterpart in the gas pro- 
ducers for the gas engine, but have no equivalent in the oil engine. 
So far as the gas engine is concerned, the weight and space required 
for producers is largely dependent upon the type of fuel used and 
the cleaning arrangements necessary to deal with the gas, and this 
is too large a subject for the present paper. As the weight of 
boilers is usually about equal to the weight of engines, it follows 
from the above conclusion that the horse-power per ton will, for 
the complete installation, be about equal to that of an oil engine 
of the same linear dimensions as the steam engine. It is possible 
that there may be some saving, but it appears certain that if the 
internal combustion engine is to develop on lines parallel to that 
of the steam engine, that is with few cylinders, there will be no 
very great saving, such as has sometimes been imagined by infer- 
ence from the results obtained with small-sized units, where the 
speed of revolution is high. 

The permissible speed of revolution can be connected with the 
diameter of cylinder in the following manner :—The reciprocating 
weights per square inch of piston increase with the diameter, and 
are approximately proportional thereto, and it can be shown that 
for a given piston speed the permissible speed of revolution varies 
inversely as the diameter. It follows, therefore, that a necessary 
condition of high speed of revolution and higher power per ton of 
weight is a small diameter of cylinder. 

The direction then in which light weight is to be sought lies in 
keeping down the diameter of the cylinder, thus allowing a higher 
speed of revolution ; but for large powers this involves a large 
number of cylinders. 

That a larger number of cylinders than usual with steam practice 
is inevitable is apparent from considerations of uniformity of 
turning moment, but how far the number can be advisedly in- 
creased can only be determined by experience. Up to the present 
sixteen cylinders have been used on one shaft, and there seems no 
reason why this number should not be increased by successive 
steps of four or more cylinders at each step. The powers, how- 
ever, which have been obtained per cylinder in engines whose 
design admits of application to propulsion are not large, probably 
not excecding 190 horse-power, and until the unit is largely in- 
creased the very large powers required in many present-day 
vessels are out of reach of the internal-combustion engine, the 
immediate application of which would appear to be concerned 
mainly in the prupulsion of boats and small vessels. In powers, 
say, of 500 horse-power on one shaft, it appears reasonable to expect 
12 to 15 horse-power per ton of machinery weight, and though this 
is low compared with larger-powered engines fur naval work, it is 
higher than the ordinary run of merchant service practice. The 
figures given above refer to a complete installation of oil engines, 
without auxiliaries ; the weights will be greater with gas engines, 
for the reasons already given. 

In connection with the use of a large number of cylinders, some 
reference shouid be made to the proposals which have been made 
from time to time for transmitting power from engine to propeller 
electrically. 

The problem of electric propulsion is one of great interest, and 
its adoption in special circumstances may be justified, but it would 
seem that generally it does not offer sufficient commercial ad- 
vantages for mercantile work, and on the other hand, for naval 
work it cannot compete with existing steam machinery in the all- 
important considerations of weight and space. 

The question of the economical application of the internal com- 
bustion engine to propulsion in large sizes, whether the economy 
is viewed from the standpoint of cost, weight, or space, is largely 
bound up with the problem of making a reliable reversing engine. 
In small sizes, the familiar devices of reversing propeller or 
reversing clutch will, no doubt, do all that is reyuired, but few, if 
any, marine engineers would care to contemplate their adoption in 
thousands or even several hundreds of horse-power. 

An account of a successful experiment in a reversing engine of 
80 brake horse-power of the Hornsby type has been given by the 
author in another place.* The method there described is applic- 
able to larger engines of thistype. With such a reversing engine 
there is a possibility of considerable saviog in space over steam 
machinery, and as compared with mercantile practice, some 
appreciable saving in weight without reference to saving in 
quantity of fuel carried. The main claims, however, which the 
internal combustion engine has for consideration are in the 


so that for engines of the same linear dimensions the 
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superior fuel economy and smaller number of men required for 
working, and these claims are So unquestionable that there 
appears no reasonable doubt that it must eventually, in a large 
number of cases, take the place of steam machinery at sea, as it jg 
now doing on land. 

The author has endeavoured to place the question of weight anq 
space required for internal combustion engines in its true perspec. 
tive, and although the sa‘ing, particularly in space, will in most 
cases be real, he would repeat that, on the whole, there will be no 
great saving in weight such as has sometimes been imagined by 
inference from results obtained in small units. 

Mr. F. R.S. Bircham then read his paper on “ Internat 
Combustion Engines for Submarines,” which we reprint 
on page 379. 

Sir John Thornycroft, in opening the discussion, said 
that this was a subject in which he was a great deal inte. 
rested. He was sorry he had not looked at these papers 
long enough to say what he would like to. With regard 
to Mr. Anstey’s paper, he thought they must thank him 
very much for giving them in convenient form considera. 
tions which enabled an estimate to be made of the com. 
parative weight of different engines of different types, 
He spoke of the diameter of the cylinder being an 
important thing, and led one to imagine that they 
must use a great multiplicity of cylinders. Although 
that might be good in some ways, it rather alarmed 
him, because he would like to see the thing kept 
as simple as possible. When they came to bringing 
these together by means of electrical connections 
the increase of weight, as Mr. Anstey said, became 
very considerable, but it might lead to advantages 
in other ways. There was one thing he thought that Mr, 
Anstey had not laid sufficient stress on, and that was 
that if they could use internal combustion engines they 
got a much steadier force, except when boilers were of 
exceptional size, because when they were stoked by men 
it was generally noticed that after a special effort there 
was a slower pulse, and things went down. They had 
built a boat with gas plant, and they found the power 
seemed to be perfectly steady. The saving in fuel was 
great, and for this reason he thought they ought socn 
to see internal combustion engines using coal coming 
into use for vessels of moderate power. Where oil fuel 
had been used for vessels, and where they had a regulating 
valve to turn the supply on and off the fire, the steam 
boiler became almost as steady as an internal combustion 
engine. Mr. Bircham, in his paper, had brought some 
interesting facts before them, and the way in which he 
drew attention to the safety and freedom from danger if 
they could use compressed air was very important, 
With regard to the visibility caused by the escape of air 
from the vessel, he thought it was probable that if the air 
was distributed in small particles over a large area it might 
come to the surface of the sea and show very little. In 
fair weather they would probably see a white patch owing 
to these bubbles coming to the surface. Sea water had 
the property of holding air much longer than fresh water. 
They noticed that the wake of a steamer in salt water 
was very different from that in fresh water. Air seemed 
to come out of fresh water at once. 

The Marquis of Graham said he hoped they would 
understand he did not speak as an expert engireer, or as 
one well versed in the technicalities of internal combus- 
tion engines. He spoke as an amateur seaman who had 
a firm belief in such engines, and who had carried out certain 
practical experiments with them. So far as his experi- 
ments had gone in his gunboat, Mr. Anstey’s remarks as 
to economy were borne out. He made no attempt to 
economise on weight and space. He was given an old 
ship with an old steam outfit, and he simply took out the 
old engines and put in his gas engine and producer. 
Generally speaking, he could say that there was and 
would be a great saving in weight and space. His power 
was 500 horse-power, and there was great economy 
in labour. When the gunboat was driven by steam 
she had an engine-room complement of seventeen, 
but when he had her driven by gas they could run 
on the three-watch system with six men—three engineers 
and three stokers. So there was a saving in labour of 
eleven men. As regarded economy in fuel, it depended 
largely on what was used—whether anthracite or bitu- 
minous coal. He used anthracite largely, and with that 
he doubled the radius of the ship’s action per ton of coal 
used, The producer and accessories, so far as his own 
ship was concerned, were nowhere near the same weight 
as theengines. As to the reversing and the possibilities 
of the electrical installation, he thought its great cost 
would be prohibitive for a cargo boat, although it might 
be suitable for the Navy. He covered 1700 miles in the 
gunboat, and his longest run was 460 miles on end. The 
engine ran as satisfactorily when he finished as when he 
began. 

Professor J. B. Henderson said they had not the same 
ratio of stroke to bore in big engines as in small. The 
influence of the ratio of stroke to bore was shown, of 
course, in the piston speed. Similar engines run at the 
same piston speed were all similarly stressed, but if they 
varied the stroke-bore ratio then their piston speed would 
be higher with the smaller bore. Practically most engines 
of petrol type were long stroke engines, the advantage 
being that if they had a very short stroke the speed was 
limited, not by inertia stress, but by difficulties in working 
the valves. They found practical advantages in having 4 
long stroke. ; 

Mr. Napier said he thought Mr. Anstey was wrong iD 
his conclusions as to weight, and Mr. Bircham confirmed 
his (the speaker’s) view that the internal combustion 
engine was much lighterthan steam plant. In an exper!- 
ment carried out four years ago he made out the weight 
to be about half that of steam plant, but the cost was 
much greater. 

Mr. W. H. Whiting remarked that Mr. Anstey 
general statement was that in addition to the disadvan- 
tages attending the use, at present, of internal combustion 
engines, they had this great, and in his judgment fatal, 
disadvantage, of having a larger floor space than ever: 
It was space really which was the determining factor. 
The general effect of distributing the plant among 
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generating sets was that they had increased difficulties of 
access; it was more difficult to make the subsidiary but 
necessary arrangements for the ventilation of compart- 
ments, and still more difficult to provide proper means for 
the removal of the products of combustion. In addition, 
they found that this particular solution gave rise to a 
number of problems of some importance, particularly with 
regard to the steering apparatus. If they were ever to be 
successful, far greater and more detailed attention would 
have to be paid to overcoming these subsidiary difficulties 
than any he had seen ui present. 

Professor Hopkinson prefaced his remarks by explaining 
that he did not know anything about the special condi- 
tions attached to marine service. Mr. Anstey, he said, 
did not appear to have taken into consideration the 
water jackets and arrangements for keeping the cylinder 
cool. He thought that should form an important item 
in the comparison of weights. The differences of tem- 
erature, he said, became greater as the size of the engine 
got larger. That resulted in difficulties of two kinds. 
One was that they got great differences of expansion 
between one part and another. Then the inside of the 
cylinder got very hot, and gave rise to a danger of pre- 
ignition. That was one reason why it was very difficult 
to design large gas engines. 

Mr. W. P. Sellence said he agreed that the internal 
combustion engine was destined to play an important 
part in marine engineering. Speaking generally, 
machinery was developed first on land before it was 
applied to marine work. A large number of their ships 
of war were fitted with oil engines for driving auxiliaries. 
Twelve battleships and three armoured cruisers had a 
total of twenty-five such engines, and the ordinary 
day’s work was done with them in turn with steam 
machinery. These engines all used the same liquid fuel 
as was carried in the double bottom for the boilers of the 
ships, which had a flash point of over 200 deg., and a 
consistency very little less than that of treacle. 
Their weight was nearly double that of steam engines, but 
whereas the oil engine was a self-contained unit, the 
steam engine required a boiler. As boilers were practi- 
cally equal in weight to the engine, the weights of the oil 
and steam engines became about on an equality. He 
thought it was rather early in the day to predict what the 
weight of the internal combustion engine was ultimately 
to be. A gas engine, he proceeded, used 1 lb. of coal per 
horse-power per hour, and a steam engine 1}]b. 
per indicated horse-power, while it was only .35 of 
a pound of fuel for an oil engine, which meant 
that it reduced the consumption as regards weight 
of fuel to one-fourth. Giving the actual results 
of the working of an oil engine on one of the warships, 
he said it did the same work with 10 cwt. of oil as it would 
do with 7 tons of coal used in the furnaces if steam 
engines were employed. But the coal in the furnace had 
also to drive feed pumps, &c., and that accounted for the 
very high figure. He did not think they were going to 
propel warships by internal combustion engines this year 
or next, or even in ten years’ time. Things would have 
to go by easy stages, remembering always that in naval 
matters the new competitor had to start where his pre- 
decessor left off. 

The Chairman said he entirely agreed with the con- 
cluding words of Mr. Sellence. It was a matter in 
which they must necessarily proceed gradually, and the 
whole engineering profession would have to bend their 
energies to endeavour to overcome the difficulties of the 
present moment. They were not inconsiderable, and 
necessarily must increase with the increase in the size 
and the power of the engine. The problem had been 
complicated by what had been done in the advocacy of 
that particular type. They had heard in that room a 
‘oe for an 18,000 horse-power gas-engined and 
unnelless ship. What was to become of the products of 
combustion he did not know. The popular Press was taken 
up by the idea, and ever since there fed been reappearances 
of the funnelless gas engine ship. The last appearance was 
within the last two months, when he read that a vessel 
approaching 50,000 horse-power actually being built was 
to be of the funnelless persuasion. That was given as an 
item of news. The writer of the paragraph no doubt 
obtained interested readers, but the machinery was 
already ordered on the turbine principle, and the only gas 
engine used was for subsidiary purposes. There was 
much foolish exaggeration going on with which the 
Institution had no sympathy. He shared the feeling that 
they might hope in the future to see gas engines of 
much larger power applied to marine propulsion, but 
when authorities like Mr. Dugald Clerk and Pro- 
fessor Hopkinson told them of the inherent physical 
difficulties that had to be faced before that could 
be done on a large scale, it was no~ use trying 
to ignore such difficulties; they had to be dealt 
with. He was sure everyone would feel that Lord 
Graham had shown public spirit in carrying out the 
experiment in the Rattler. Personally, he wished that as 
Commander of the Clyde Naval Volunteers he had had a 
more modern vessel! to take his men to seain. Referring 
to Mr. Sellence’s speech, he said he had given figures for 
small engines, and had spoken as if the law was to hold 
no matter what the size was. 

Mr. Anstey, in his reply, said the Rattler, in which 
Lord Graham carried out his experiment, was an old 
ship, and her machinery was built somewhere about the 
eighties. It was not, therefore, a very fair comparison. 
Much harm was being done by a great many claims being 
made for internal combustion engines which there was not 
the remotest chance of ever being substantiated. 

Lieut.-Colonel G. Rota, R.I.N., not being present, his 
paper on “ The Propulsion of Ships by means of Contrary 
Turning Screws on a Common Axis” was read by the 
bf We give in the following an abstract of this 

per :— 

Until now, although the arrangement of double contrary turnin 
Screws on a common axis is not new, its superiority as compa: 


indebted to H.E. the Minister of Marine in Rome for having per- 
mitted me to carry out a complete series of trials with a steamboat 
in the Royal Dockyard at Castellammare di Stabia, first 
with a single screw and afterwards with two contrary turning 
screws of different diameters on a common axis with a con- 
stant pitch, and also with increasing pitch, according to Professor 
Greenhill’s rules. The results obtained by these trials showed that 
a great gain of efficiency is to be expected with the double screws. 
It appears that about 20 per cent. of the horse-power can be 
saved. If, as I believe, the gain in power were not less than 
20 per cent. in a cruising ship of moderate size, say, 10,000 tons, 
about 250 tons would be saved in weight of machinery required to 
obtain 22} knots, or, on the other hand, a knot more speed could 
be obtained with the same H.P. 

The experimental arrangement of shafts and propellers which I 
installed on the steam boat for trials has, however, been working 
satisfactorily for a pericd of about a year in the ordinary service 
of the boat. The principal details were as follows :—Length of 
boat, m. 14.00 (46ft.) ; breadth, m. 3.60 (11ft. 9in.) ; displacement, 
25 tons. Engine: Diameter of cylinders, m. 0.20 (7.87in.) ; number 
of blades on each propeller, 2; stroke, m. 0.18 (7.08in.). Boiler: 
Grate surface, m?. 0.71 (7.64 square feet); heating surface, 
m*. 20.80 (224 square feet); steam pressure, kilos. per 
em’. 5.3 (75 lb. per square inch). Dimensions of screws :— 
Single screw trial: Diameter, m. 1.15 (8ft. fin.) 5 constant pitch, 
m. 1.35 (4ft. 5in.) ; number of blades, 4. ouble screw trials :— 
Ist series: Shape, similar to that of the singlescrew. Diameter, 
m. 0.814 (2ft. Sin.) ; constant pitch, m. 0.954 (3ft. 14in.) ; com- 
bined blade area of the two screws equal to blade area of the 
single screw. Number of revolutions, ,/Z x the corresponding 
number for the single screw. Double screw trials :—2nd series : 
General shape, similar to the single screw; pitch, according to 
Professor Greenhill’s rules. 


After screw. Forward screw. 


Diameter... .. m. 0.516 (lft. 8jin.) .. m. 0.791 (2ft. Tin.) 
Mean pitch . m, 0.690 (2tt. Sin.) =... m. 1.060 (3ft. S3in.) 
Initial pitch .. m.0.485(1ft. 7in.) .. m. 0.895 (2ft. 11Jin.) 
Final pitch . m. 1.170 (ft. 10in.) .. m. 1.300 (4ft. 3in.) 


The Chairman said it would Le well known to members 
of the Institution that Colonel Rota was for many years 
in charge of the experimental department of the Italian 
Admiralty, and he had done a large amount of research 
work regarding the propulsion of ships. Much of the 
results of that work he had given in papers to that Insti- 
tution. In comparison with some of his others, this paper 
was not of the first importance, but he thought they 
would agree that it was of the greatest interest and 
snggestiveness, and he would ask the Secretary to write 
to Colonel Rota and express their thanks for his con- 
tributions. 

Mr. W. J. Luke said he was glad to have the oppor- 
tunity of making a few remarks upon Colonel Rota’s very 
interesting contribution to the “Transactions” of the 
Institution. In small vessels there had been various 
devices tried at different times, with more or less success, 
in the way of novelties in propellers. He remembered 
seeing, when he was a few years younger, in Portsmouth 
Dockyard the Mallory propeller and a small torpedo boat 
fitted with the Herrishoff device. Then there was the 
Thornycroft propeller and the present double-screw 
device. All these had been tried, but, as far as he knew, 
only on vessels of small size. Why that was he did not 
know, unless it was that the mechanical difficulties that 
might arise in the event of these devices being tried on a 
large scale were rather too considerable to be con- 
veniently overcome. Supposing, however, that such 
mechanical difficulties as might arise were overcome, in 
this case there were some advantages, and, he was 
inclined to think, a few disadvantages, or not so many 
advantages as the author claimed. Colonel Rota sug- 
gested that one source of gain was because the wake 
gain was considerable in the case of double screws, and he 
suggested that the thrust deduction was less in the case 
of a small diameter propeller than would be the case with 
a larger screw, which would require to be used in case 
there were only one screw instead of two. Colonel Rota 
suggested that gains would arise on account of the 
lessened resistance of excrescences, which were necessarily 
associated with carrying screws outboard. Well, he was 
not altogether certain from reading the paper that the two 
sources of gain that Colonel Rota referred to would cer- 
tainly arise. Perhaps they would, but from reading the 
paper it did not appear to him to be certain that 
they would. He was not at all certain the 
thrust taken would be less, and he did not feel 
certain the wake gain would increase. Certainly, 
there would be a lessened increase of resistance for pro- 


| peller shafts and brackets, but Colonel Rota said that 


about 20 per cent. of horse-power could be saved. If 
20 per cent. was saved it almost seemed as if it would 
arise from the propellers. Professor Durand, of one of 
the American colleges, had recently made some propeller 
experiments with single propellers on a shaft and with 
two mounted tandem and revolving at the same rate of 
revolution. He found that to mount two propellers 
tandem and in the same direction there was a loss of pro- 
peller efficiency of about 10 per cent. compared with the 
ordinary case of one propeller only on one shaft. Now, 
in some experiments they had made at Clydebank, 
with propellers revolving in different directions and 
behind an obstacle they had found, he continued, that 
there was a gain in revolving one way, and if they 
revolved in opposite directions they had about the same 
amount of loss as they had gain in the other. Therefore 
if they took Professor Durand’s experiments as being 
approximately correct, except on the loss of efficiency 
in revolving two in the same direction on one shaft, it 
seemed to him it was hardly likely they would get 20 per 
cent. gain by revolving the two propellers in opposite 
directions. So he would rather hesitate to accept the 
statement that about 20 per cent. horse-power could be 
saved without further information upon that point. 
had no doubt it was saved in this particular case. He 
was not impugning Colonel Rota’s figures, but speaking 
of the general application of the system. Unless a 
substantial increase in efficiency could be shown, it 
seemed to him to be rather doubtful, at least at present, 
whether anyone would be bold enough to suggest or 
actually try this experiment on a scale much larger than 
that of a boat. 

Mr. Wingfield said the paper was a very valusiie one 
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an opinion definitely in favour of a particular arrangement. 
He would like to ask a question with regard to the fourth 


advantage which he mentioned on page 2: “ Increase in 
the depth of water above the propellers that causes 
another gain of efliciency;” if a propeller was drawing 
air surely they got a gain if they got it down so that it 
did not draw air. But where no air was drawn down he 
thought it was accepted generally that the friction of the 
hull on the water, carrying the water along with the 
propeller, rather added to the efficiency of the latter than 
detracted from it. One would expect that if by efficiency 
one could say thrust was meant—he did not suppose that 
was so—he would be disposed to allow that the thrust 
would be less when it was put lower down if there was 
any difference at all. 

Mr. W. H. Whiting expressed thanks to Colonel Rota 
for contributions in days gone by. One paper, “ The 
Resistance of Vessels in Shallow Water,” was the out- 
come of Colonel Rota’s actual experiments, and was not 
only a classic paper for anyone who had to do with the 
matter, but it had proved of very great value. He agreed 
that this paper was not, and probably was not supposed 
to be of anything like equal importance to that paper, but 
it was very interesting and suggestive for all that, and it 
was possible that while there were some points which the 
preceding speakers had made were good, he thought it 
was also possible that there might be a few merely indirect 
advantages if the mechanical difficulties of the two 
contrary revolving shafts were overcome. The advantages 
named in three and four were obviously small ones. 
Some advantage might come from the steadiness 
of the screw wake. In certain circumstances it might 
lessen the difficulties which were now experienced with 
rudders situated close up to rapidly revolving propellers. 

Mr. Blackburn said the subject was one upon which 
little was known at the present time. In Liverpool there 
was an arrangement for propellers being tried which to 
some degree approached what was set forth in the paper. 
The idea of the inventor was that a small propeller fixed 
in the place of the blades coming between the forward 
propeller would have the effect of increasing the efficiency 
of the main propeller. This had been tried and was 
working. He did not know any of the particulars. 
He had a look at the propellers, and questioned the 
engineer with regard to the effect; and while it was 
not possible to give any figures, he (the engineer) was 
convinced, and the captain also, that there was an increase 
of efficiency in the propeller since that arrangement was 
fitted ; not only was this so with regard to speed, but in 
rough weather particularly the power of the propeller 
had been increased. 

Professor Henderson said they had had a vast amount 
of opinion on the experiments which were all waiting for 
some working hypothesis. Now they had one more added 
to the list of unexplained phenomena. There were cer- 
tain fundamental principles underlying the action of all 
propellers, and this seemed to a certain extent to con- 
tradict them. The first was that the thrust of a propeller 
was equal to the momentum of the water sternwards. 
The second that the sternward wake was the principal 
loss of energy. If the sternward wake was the principal 
loss of energy, and if the thrust of a propeller was equal 
to the momentum of the water sternward, then it followed 
also the bigger they made the wake the smaller would be 
the loss of energy. Thus they had a contradiction, 
because the larger screw gave the less efficiency. One 
could not contribute 25 per cent. loss to the rotational 
energy in the wake; and other things had to be explained. 

Mr. Baker said there were two points to which he 
wished to draw attention, and one was on page 2, item 2. 
“ Because the gain in wake is considerable in the case of 
the double screws.” 1t had always been his impression 
that there was a particular wake in which every screw 
would give its best efficiency, and with any wake in excess 
of that they would get loss in efficiency. 

The Chairman: I think Colonel Rota means utilisation 
of wake. 

Mr. Baker, continuing, asked for further information as 
to the deduction which Colonel Rota made for the 
gearing. 

The Chairman pointed out that while they accepted 
quite unreservedly Colonel Rota’s estimate of the gain in 
that particular case,so much would depend upon the 
efficiency of the arrangement from which that gain was 
made. He thought if some of the members in the 
Admiralty who had the information at hand as to the 
apparatus and efficiency of boats would give it it would 
be well, so that Colonel Rota could see the particulars 
and better understand the matter. What Colonel 
Rota meant was that he had a screw of 3ft. 
Q9iin. diameter in a small boat, which was a very 
large screwin asmall boat. No doubt it was drawing air 
under any conditions. The experiment had been carried 
out necessarily on a small scale, and, as Colonel Rota 
pointed out, on a large scale there would be mechanical 
difficulties in conducting such a system which might be a 
bar to its very extended use. There was—older members 
would remember—a French screw (the Mangin), largely 
used with sailing power vessels, where the blades were so 
separated that they got very nearly equal efficiency when 
under steam combined with a much less resistance when 
under sail. 

Mr. J. H. Heck then read his paper, “ Note on a 
Mechanical Method for Determining the Thrust of 
Propellers,” which we hope to print in full at a later 


ate. 

The Chairman said Mr. Heck had put before them not 
merely a description of apparatus that might be tried, 
but apparatus that had been tried, and what use might 
come of the ability to determine the thrust of the pro- 
pellers of steamships it was difficult to say. 

Dr. Inglis said he did not see any indication of the 
scale used by Mr. Heck. He would like to know whether 
it could be applied to a ship of large dimensions. 

Professor Hopkinson said he had devoted some atten- 








with the a screw has not yet been demonstrated in a practical 
manner, That has been the subject of my researches, and I am 





because it tt the results of careful trials, and =ho« ad 
that after those trials Colonel Rota had been able vw .orm 


tion tothe problem regarding the torsion meter, which 
admitted of a very small amountof displacement. They 





364 


THE ENGINEER 


APRIL 9, 1909 








had succeeded in producing an instrument which would 
make a measurement of that kind under service con- 
ditions in the hands of the ordinary engine-room staff. 
It occurred to him whether they might be able to devise 
similar instruments for measuring the compression in 
propeller shafts. He did not think it would be beyond 
the bounds of possibility to measure it by optical 
means. He thought in skilled hands they might be able 
to measure the compression of the propeller shaft. 

The Chairman said with regard to the measuring of the 
compression, he did not know whether the optical 
apparatus would be capable to the measuring of it. 

Professor Hopkinson did not think there would be any 
difficulty about it. 

Mr. Heck said with regard to the question put by Dr. 
Inglis as to size, he would point out that in stationary 
experiments made with jacks, the latter were capable of 
lifting 100 tons, and the ram was 7#in. in diameter. He 
tried experiments with smaller jacks. He tested it with 
three different shafts. He made isolated experiments 
with shafts up to 6in., but with that size he had not been 
able to make so complete a test. With regard to the 
compression of the coupling, he would like to point out 
that the water between the coupling cases under 
compression actually acted like a rigid body. With 
regard to the Chairman’s reference to the time when 
large vessels had to sail as well as to steam, he remem- 
bered that those vessels, if they were not fitted with the 
lifting screw, had couplings. So that when the vessels had 
to sail the driving pins could be taken out. He thought 
there would be difficulty in determining the slight com- 
pression of a shaft in the tunnel. He believed more every 
day that in the near future all passenger steamers and all 
steamers intended for high-speed steam navigation would 
be fitted with turbine machinery. 

In the evening, Engineer Vice-Admiral Sir John 
Durston presiding, a paper by Mr. Anthony G. Lyster and 
Mr. W. Boyd, giving a description of the suction dredger 
Leviathan, recently constructed for the port of Liverpool, 
was read. An abstract is given below:— 


The dredging of the bar channels of the Mersey has formed the 
subject of several papers during the last seventeen or eighteen 
years, and it is practically now an “‘ oft-told tale.” It has, how- 
ever, not recently been brought before this Institution, and, there- 
fore, in describing its latest development and the new giant 
dredger, which has been specially constructed for the purpose of 
creating still further depth, it may not be amiss to look back at 
the history of this undertaking, and compare the progress it has 
made and the results which have been achieved with the aspect 
which the problem presented at the outset. 

In the year 1885 the dredging of Gedney’s Channel, the sea 
approach to the port of New York, was undertaken and achieved 
a certain measure of success. This channel hadalength of 7500ft. 
and a width of 1100ft., with a minimum depth of 23ft. at mean low 
water. In many places, however, the natural depth of the channel 
amounted to as much as 32ft. to 33ft., and the amount of shoal to 
be removed was limited to a comparatively small quantity. The 
removal of this shoal portion to a depth of 30fc. below mean 
low water occupied a period of about four years, during which 
time over 1,673,000 cubic yards, or, say, 2} million tons, were taken 
away by suctiondredgers. These latter were of small size and fitted 
with centrifugal pumps and suction pipes of 15in. and 18in. in 
diameter. 

The success of the work at Gedney’s channel stimulated the 
undertaking of a dredging experiment at the Mersey bar. This 
had for many years been talked of, and, in fact, experiments have 
been made in a rough-and-ready form by means of an eroder to 
attempt the deepening of its bar. ‘This, however, had been with- 
out materia] success, and it was felt by experts and laymen alike 
that any experiment must be on a considerable scale in order to 
have any hope of success, In the year 1891, therefore, two hopper 
barges, each with a capacity of 500 tons, were fitted out, and each 
with a centrifugal pump and suction pipe, the latter being 22in. 
and 18in. in diameter respectively. These were kept at work for 
a period of eighteen months, and achieved a very considerable 
measure of success, a channel of 1000ft. in width being cut across 
the bar to a depth of about 15ft. below low water of ordinary 
spring tides. The quantity removed in order to effect this deepen- 
ing was estimated at 1,100,000 tons measured in the hoppers of the 
dredgers. 

Asamuch greater depth was necessary in order to satisfy the 
requirements of the shipping trade of the port, it was felt thata 
more suitable type and size of dredger should be built, and in the 
year 1892 tenders were invited from various firms for a dredger of 
3000 tons capacity and capable of loading herself in 45 minutes. 
The size of the vessel was determined so as to enable her to 
work in the new channel under all conditions of tide. Asa 
result, the dredger Brancker was constructed by the Naval 
Construction and Armaments Company, Limited, of Barrow-in- 
Furness (now Vickers, Sons and Maxim, Limited), and set to 
work in the year 1893. The success of this vessel was marked, 
and after a year’s dredging the channel was increased to 1500ft. 
in width, having a minimum depth of 20ft. at low water of 
ordinary spring tides. The success obtained in deepening the 
bar brought into prominence other shoals higher up in the 
approach channel, and it was foreseen that if the depth 
of the channel throughout its length was to be commensurate 
with the deepening which had been effected at the bar, 
they also would have to be dredged. In the year 1895, 
therefore, a second dredger, the G. B. Crow, was constructed 
and set to work, and these two vessels have been continuously em- 
ployed in deepening and maintaining the access to the port up to 
the present time. The total quantities which have been removed 
between the commencement of the work and the end of December, 
1908, are 126,004,870 tons, and the condition of the various shoals 
may be given, according to the most recent surveys, as follows :— 
At the bar a channel 1500ft. in width, with a minimum depth of 
294ft. at low water of ordinary spring tides, has been given. At 
the Crosby shoal a channel 2000ft. in width, witha minimum 
depth of 293ft., has been given. In addition to these two main 
shoals a considerable amount of dredging has to be done at 
what is called ‘‘ Taylor’s Spit,” where a convex sandbank obtrudes 
itself into the channel, which makes a very considerable bend 
about half-way between New Brighton and the bar, at a point 
where the Crosby Lightship is stationed. This bend has, for 
many years ast, become intensified, and, consequently, more 
difficult ton vigate by largesteamers. As the bend has increased, 
the depth of water at this point has also increased, and the 
channel has correspondingly narrowed. Consequently measures 
had to be taken to arrest this tendency. This effect, which is an 
ordinary phenomenon in rivers, is produced by the erosion of the 
concave side of the channel by the currents which impinge 
upon it on the flood and ebb tides, and the building up of 
the bank on the convex or opposite side of the channel. 
After much consideration, it was determined to arrest this 
action by revetting the concave face of the bank by de- 
positing rubble stone on it, so as to prevent the erosion 
of the sand, and so to fix the channel in a permanent position. 
This work is shortly to be undertaken, and when completed, it 
is anticipated that the removal of the Spit on the opposite side 
of the channel by dredging will be comparatively easy. 





The effect of this curve in the channel at this point has no 


the energy of the current is largely absorbed, and a tendency 
to irregularity is, of course, established, which accounts for the 
bend which may be seen between this point and the bar at 


Taylor's Spit, where, as has been already said, a considerable | 


amount of dredging has to be done in order to maintain the 
depth. In spite of the vast amount of material which had been 
removed, there had been no great increase of depth for some time 
past, so that it became apparent that, if further deepening were 
to be effected in the channel, increased dredging plant would have 
to be employed. 

The continual growth in the depth and size of steamers which 
has culminated in the Lusitania and Mauretania, each drawing as 
much as 35ft. of water, has made it desirable to improve the exist- 
ing depth, and, with this object in view, the Mersey Docks and 
Harbour Board in 1907 resolved, on the advice of their engineer, to 
construct a dredger of 10,000 tons capacity, and capable of dredg- 
ing toadepth of 7Oft. from water level to the bottom cf the 
channel. This is necessary, having regard to the great range of 
tide at Liverpool, which amounts, at springs, to as much as 31ft. 

A description is then given of the dredger Leviathan, 
but as we ourselves published an illustrated description 
of this vessel in our last issue, we do not reprint this 
portion of the paper. 

Professor Biles opened the discussion. He said all 
who had taken any interest in sand pump dredging would 
realise that there had been put on the records of the 
Institution the largest sand pump dredger ever built. 
One of the interesting problems in connection with this 
particular dredger was the problem of stability. The 
loose water that was necessarily inside the hoppers caused 
a loss of stability. There were many ways of dealing 
with that. One method he remembered looking at was 
one in which there was no longitudinal middle line bulk 
head, but in which the breadth of the side chambers, the 
buoyancy spaces, was made sutliciently large to give the 
necessary stability. The advantage of dividing the middle 
line was that fora given water line area they lost only one- 
quarter of what they would lose without division. But there 
were many advantages in having no middle line division, 
and one of them was that the number of hoppers might 
have been reduced to four, and each pump might have 
been connected separately with its own hopper and 
used in series or parallel, according to the circum- 
stances of the particular dredging that was being 
done. Another interesting point was the size of the 
landers. He had carried out some experiments on a 
small seale to find out what was the basis of determina- 
tion of the sectional idea. He found out in some con- 
ditions that too large a sectional area got very easily 
choked up, because the velocity was too low. But the 
advantage of a low velocity was that settling could take 
place in all the hoppers almost simultaneously. He was 
afraid, however, that it would require too many experi- 
ments on a full scale to arrive at the best arrangement. 
No doubt Mr. Lyster, with his former experience, had hit 
upon the best result, though perhaps at some future time he 
might find a way to increase the rapidity of the deposition 
of material. A point with which there appeared to have 


s | Mr. Biles’ remark as to the combination of the ciyjj 
doubt been very prejudicial to the general deepening process, as | 


engineer and naval architect, and said the disadvantage 
of dredging a river by permanent works was that these 
meant an enormous capital outlay, and also meant that 
the measure of the improvement must be determined 
from the outset. In years to come that improvement 
might be quite inadequate. By the dredging method 
capital expenditure was largely avoided, and the measure 
and scheme of the improvement could be suited to the 
needs of the day. Referring to deposit by doors 
through the landers, Mr. Lyster said this reduced to g 
minimum the time occupied to traverse the whole 
of the length of the hoppers, and was in favour 
of the deposit of the mud. In this way he hoped they 
would be able to reduce to a very large extent the pro. 
portion of mud lost overboard, and in that way to make 
the dredgers much more effective. As regarded the 
vacuum, that would really entail a vacuum in the 
hoppers as well, and he was afraid it was quite out of the 
question. Structurally it would be an impossible con. 
dition to obtain. With reference to the loss of sand, he 
might point out that it was only a question of exchanging 
site. Sand shallowed the channel, but they did not 
object to it on the banks which formed a breakwater, and 
it was there they deposited it. The cost with this dredger 
was two-thirds of what it had been up to now, and it 
was very important when dealing with millions of tons of 
material. 

Mr. C.J. Blackburn then read a paper on “ The Turbine 
Passenger Steamer Ben-My-Chree, and a Practical }:x- 
perience of the Parsons Marine Steam Turbine,” and the 
following is an abstract of the paper :— 

When the Isle of Man Steam Packet Company invited tenders 
for the cross-Channel steamer Ben-my-Chree, it was recognised 
that the conditions laid down would not be easily fulfilled. The 
dimensions proposed were: — Length, 375ft.; breadth, 4tft.; 
depth, 18ft. 6in. Speed, 24 knots on a six hours run —three hours 
out and three hours return. Cylindrical boilers worked on closed 
stokehold principle, with an air pressure not exceeding 1]}in. water 
column, and the ship to be capable of «arrying about 2500 passen- 
gers on a No. 2 B.O.T. certificate. Vickers, Sons and Maxim, 
Limited, of Barrow, were entrusted with the contract, and the 
conditions have not only been fulfilled but exceeded, both on trial 
and also on regular service. 

The ship is very strongly built to the requirements of Lloyd's 
and the Board of Trade. The builders have been most successful 
in the form and arrangements for stiffening the hull aft. 
The water ballast tanks are carried on each side of the 
shaft space, and the fore and aft bulkheads, forming the sides of 
these tanks, provide a very efficient stiffening for the decks, the 
result being the lessening of vibration. There are eleven water- 
tight compartments, and five of the bulkheads are fitted with 
water-tight doors on the Stone-Lloyd system, which allows of 
their being closed from the bridge or from below. The ship is 
capable of floating with any two compartments flooded. A bow 
rudder worked by steam gear is fitted to facilitate manceuvring 
operations. For the stern rudder there is a combined steam and 
hand gear, the steering engine aft being operated by telemotor 
gear from the bridge. Very wide alleyways are provided on the 
decks, with the result that even when carrying the full complement 
of 2549 passengers there is ample space for walking about. There 
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been no attempt to deal in this particular design was that 
of trying to save some of the power of the pumps by 
sealing the whole of the hoppers and landers up, so that 
they could connect with an air-pump and get a vacuum. 
If they could get a decent vacuum inside the landers the 
energy necessary to raise the water from the surface level 
to the Janders would be more or less saved. 

Mr. Potter, of the United States, gave some information 
as to the dredging of the Ambrose Channel. He said they 
came over to England and copied some of the dredgers 
on the Mersey. They did very good work outside the bar, 
where the material was coarse. Then the Government 
built two dredgers, the Atlantic and the Manhattan, 
which were each 300ft. long with a capacity of 2400 cubic 
yards of sand. They did pretty good work, but not so 
much as was done in this country. Since 1904 they had 
been working at the rate of only 200,000 yards per 


month. They got that out at a cost of 54 cents per | 


yard. Two other dredgers had now been built, which 
were 825ft. overall, with a capacity of 300,000 cubic 
yards. They were doing better work because they could 


Carry tare material, but the pumping was not much | going 23 knots ahead the ship was brought to rest in a distance of 


| three of her own lengths. 


better. The cost was 3} cents per cubic yard. 


Mr. Ethridge said those who had had to deal with the | 


old style of hopper doors would appreciate the wonderful 
improvements of Mr. Lyster’s valves. Much labour and 
cost would be saved if all suction dredgers could be so 


fitted. 
Mr. Lyster, in replying on the discussion, referred to 
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Fig. 1—LIFTING ARRANGEMENTS 


IN THE BEN-MY-CHREE 


are four double-ended boilers, 16ft. 9in. diameter, 20ft. 74in. long, 
with eight furnaces, 3ft. 6in. diameter in each, fitted with common 
combustion chambers. The working pressure is 170 lb. per square 
inch, Grate area, 754 square feet ; heating surface, 27,446 square 
feet. 

The turbines are arranged on three shafts, the high-pressure 
driving the centre shaft, and the two low-pressure driving the 
wing shafts. Astern turbines are incorporated in the casing with 
each low-pressure turbine. The starboard and centre propellers 
are right-handed, and the port left-handed The diameter of the 
rotor drum of the’ high-pressure turbine is 3ft. llin.; the low 
pressure 5ft. 7in.; and the astern rotor drums 4ft.2in. Each low 
pressure turbine exhausts into a separate condenser, the total 
cooling surface in the two condensers being 14,348 square feet. 
The two circulating pumps are of the centrifugal type, each driven 
by a separate reciprocating engine, the suction and delivery pipes 
being 23in. diameter. The air pumps are of the direct-acting twin 
type, fitted in duplicate for each cond , the d ter of each 
pump being 33in. and the stroke 18in. The exhaust steam from 
the auxiliaries is led into a surface heater by which the tempera- 
ture of the feed water is raised to 160 deg. 

While on the six hours’ trial, the ship maintained anaverage 
speed of 243 knots with ease, and for a portion of the run her 





| speed was 254 knots. An astern speed of 16.6 knots per hour was 


attained on the measured mile, and stopping and turning opera- 
tions were accomplished in a very satisfactory manner. From 


It was noticed that the power necessary 
for propelling the ship astern was about twice that required for 
going ahead at the same speed. - 

The propellers are three-bladed, and made specially large to 
ensure good manoeuvring powers ; they are all three of the same 
dimensions—viz., diameter,.7ft. 2in.; pitch, 6ft. 8in. The result 
of the trials was regarded as very satisfactory. On service, the 
mean speed for ten consecutive runs in deep water between,the 
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ol Bar and Douglas Head was 24.12 knots per hour. The 
f all vessels has to be slackened between the Liverpool Bar 
Light while passing dredgers, and the shoal water 
1, especially at low tide, tends to reduce speed to a 

In _ of this and of the still further 
reductions of speed on approac ing the landing stage, the average 
for the total distance is 23 knots per hour. The mean draught of 
the ship during these runs was 13ft. 5in., and the displacement 
3353 tons. The mean air pressure in stokeholds was less than lin. 
water column, ‘'he coal consumption, obtained by dividing the 
total weight of coal put on board by the number of trips, includes 
the coal used each day at Liverpool in going from the stage to 
anchorage, cecal used while at anchor, coaling bars in the morning, 
making up fires, and steaming to the stage. The total of all this 
has been carefully measured, and amounts to 24 tons per day ; 
this, deducted from 95, which is the average consumption per 
double trip, gives 71 tons c nsumed per day on two trips, and, as 
the mean horse-power is 14,700, it works out to 1.87 1b. per horse- 


Liverp¢ 
speed 0 
pa the Rock 
fthe Channe 
a considerable extent. 


power per hour. This consumption, of course, includes the coal 
used in raising steam for the various culinary purposes on all parts 
of the ship. Lancashire coal is used throughout. 


Very careful attention has been paid to the distribution of oil in 
the bearings. ‘The pressure inthe pipes is 45 1b. The oil enters the 
cooler at 126 deg. and leaves at 110deg. The cooler is of the 
surface-condenser type, the oil traversing the tubes four times 
The tunnel shaft bearings are Yin. diameter and 18in. long, and 
have water circulation, The lubrication by the usual syphon wool 
is supplemented by a necklace of plaited lamp-wick at the fore or 
high end of the bearing, which revolves with the shaft and dips 
into an oil bath. No appreciable wear has taken 
the turbine bearings, and there has been no heating. 

The Ben-My-Chree is well equipped with lhfting gear, one 
arrangement of which is shown in Fig. 1, and the opening up of 
the turbines for survey has been carried out at a comparatively 


turbine fell off when water passed through it instead of | 
steam, but because of the practical difference in the 
upkeep of the machinery when the boilers did or did not | 
prime. The cost of opening up and cleaning out a set of 
turbines was very considerable, and it might be much re- 
duced if the necessity for it was reduced. With theoreti- | 
cally clean steam and no priming it would never be | 
necessary to open up turbines until the ship herself fell to | 
pieces. They would see, therefore, how vital was clean 
steam. 

Mr. Wingfield referred to the direction of rotation of 
the propellers, and said that he wrote a paper some time 
ago showing how vibration could be aggravated or 
removed in this way. He would like to know if this 
particular direction had been selected with a view to 
minimising vibration. 

Mr. Blackburn, in reply, said the coal consumption was 
an average, because they could not measure the quantity 
of coal put in at each coaling. To give the cost per 
| passenger was too large an order. He described, by the 
| help of a drawing, the anti-priming plates fitted in the 
| boilers. These consisted of corrugated sheets bolted to 
| the longitudinal stays and touching the sides of the 
boiler, but open in the middle, so that all the steam made 





place on any of | under them had to escape into the steam space by the 


ends or middle. Above these plates another set, staggered 
| with respect to the first set, were bolted to the next row 


| of stays. The effect of the whole arrangement was that 


small cost by the ship’s engineers and firemen. The internal con- | when the vessel rolled the water was prevented from being 


dition of the turbines was most satisfactory, the blading through- 
out being in perfect condition, quite clean and free from any 
obstructive matter in the spacing. The spliced Ramsbottom gland 
rings, which had been fitted instead of the ordinary Ramsbottom 
rings, have proved, along witb the radial gland strips, most efficient 
and were in 


srfect condition, with the exception of two rings | 


| thrown up into the steam space. As to Mr. Ridsdale’s | 
| statements about the opening of turbines, he would not 
| like to be the first to run the risk involved in neglecting 
| to open up. He hoped that when the result of the com- 
bination machinery was known it would be published. 


| grouped under headings A, B, C, D, E, and F. 


which were slightly woro, and which were renewed. ‘he only | One object in his writing the paper was to induce others | 


parts of the three turbines that showed any defects were the radial 
dummy strips of the port low-pressure turbine, five out of ten of 
which were flattened through rubbing against the casing. The 
reason for this remains a mystery, as the other low-pressure tur- 
bine was in perfect. condition. 


| to come forward with practical information. There was 
| still a lack of information as to the economy or want of 
| economy in the use of turbines. As far as he could see, 
| it could not be rightly claimed for the turbine engine 


; Incomparing turbine steamers with the ordinary reciprocating | that it was equally as economical as the best reciprocat- 


twin-screw Channel steamers, there are two points in particular 
which may be noted in favour of the former :— 
» 1. Regularity of speed and economy of fuel in bad weather, the 
propellers being always well immersed and racing being quite 
unknown. 

2. Capacity for ee the maximum power at any time 
without undue strain. The steam turbine responds at once to the 


increased demand made upon it whenever an extra push is required, | 


whereas when that time comes with a reciprocating engine you 
have abnormal bearing pressures, and choking of steam passages, 
which absorbs a lot of power and causes increased anxiety to those 
in charge. 


Only those who have experienced the stress of managing recipro- | 


cating engines when pressed to the utmost limit can fully appreciate 


the contrast presented by the quiet steady working of a turbine, | 
and our best thanks are due to the Hon. C. A. Parsons for his | 


worry-saving invention. 
Mr. Hatch said this paper was one for which the Insti- 








|ing engine at the present time. But there were other 
| advantages which made it certainly the best machine for 
Channel steamers. He had not got with him the figures 
| in reference to power asked for by Mr. Luke, and as to 
the direction of propellers, he did not know that it made 
any difference. 
| Mr. C. E. Stromeyer then read a paper on “ Explosions 
of Steam Pipes due to Water Hammer,” which we give 
| below in abstract :— 
The nature of the reaction which takes place in horizontal or 
| nearly horizontal steam pipes in which water has found a lodgment 
| is best understood by watching the movement of the waves of 
| water in a glass model of the form shown in Fig. 2. 
| Fis a flask or small boiler of about one quart capacity heated 
| by a Bunsen burner B ; its stopper is provided with a Bunsen safety 
valve >, and a pipe «, which represents the steam main S of Fig. 3. 


half the pressure of that estimated above. The struck portion of 
the water will be resting against a stop valve or blank flange, and 


| the pressure wave, when it reaches this point, will be reflected 


and, doubling upon itself, the pressure will be doubled at this 
point, and wil! be equal to the pressure which it would have pro- 
duced if the water-hammer blow had taken place at this point. 
Obstructions in a pipe such as partly opened valves seem to have 
been looked upon as causing very intense pressures if a plug of 
water travelling at a high velocity attempted to pass them, but 
such cases are both rare and doubtful, and are generally more 


| easily explained by assuming that a pressure wave due to water 


hammer in a pocket travelled up a vertical leg to the engine stop 
valve, which it smashed. It is possible, but not very likely, that 
in these cases air had leaked through the engine stop vaives, filling 
the vertical pipe to the water levei of the low-lying water pocket, 
then, on suddenly turning steam into the pipe range, the water in 
the pocket would fly towards the engine throttle valve and com- 
press the imprisoned air, producing a much greater pressure than 
that of the propelling steam. 

The other suggested explanation of these cases is that the engine 
throttle valve was not quite closed when steam was turned on at 
the boiler-end of the pipe, that the relatively light air rapidly 
escaped through the comparatively small orifice ; but the heavy 
water, which was following at the same velocity as the air, 
encountered a serious obstruction and smashed it. The reverse of 
this case occurs when a bullet is fired vertically downward into 
a wooden bucket full of water. The bullet does not penetrate the 
bottom of the bucket, but the bucket’s sides are shattered by the 
pressure wave which is set up by the impact of the bullet with 
the surface of the water. With a velocity of 1000ft. per second 
the pressure close to the bullet should be about 60,000 1b. per 
square inch, which would be reduced to about 100lb. at the 
circumference of the bucket. 

The paper ends with an appendix giving the numbers 
of Board of Trade reports on pipe explosions due to 
water hammer classified. 


The largest number of explosions, forty-nine, are due to the 
draining of pipes while under steam pressure. These cases are 
The lesson which 
they teach is that steam pipes should not be drained by opening 
cocks or stop valves if there is steam in the pipe. In those cases 
where the water will not run out on opening the drain, because of 
want of pressure, it would be well to open and close the drain 
cock and the steam valves alternately, so as to introduce air into 
the pipe by suction. On admitting more steam, it will warm the 
air which has been previously sucked in, and this should exnel the 
water. Even if it does not do this, it will act as an effective 
cushion in softening any water hammer which may occur. 

Group G contains nineteen cases which are the reverse of the 
above, and in which pipe or valve explosions followed on the 
admission of steam into pipes which probably contained water. 
This water should have been drained away before opening the 
valves. These explosions seem to occur chiefly with fairly long 
pipes having slight inclinations, although this is not always stated. 

Group H contains nine interesting, but often complicated, cases, 
in which the explosions seem to have been brought about by the 
damming up of water in dead ends of the pipes by steam which 
wa: flowing to the engines. These cases can only be unravelled 
if the very fullest details, as regards inclinations of pipes, velocity 
of steam, &c., are supplied, and that is not the case in all reports. 

Group I contains six cases of explosions due either to the sudden 
admission of water into the steam pipes or to formation of water 
pockets caused by slow condensation. 

Group J contains six cases of which it is probable that steam was 
blown into water, as is done in the case of hydrokineters. It is 

















Fig. 2 


tution should be specially grateful, because they usually | The L-shaped tube T, T—Fig. 2—represents the junction pipe 


got very little detailed information on this subject. 
noticed that the coal consumption was put down at 
47} tons for each trip, but he supposed that the trips 
varied in time and weather. 
require explanation. 
to know the cost per passenger of paddle, screw, and tur- 
bine steamers. 

Mr, Walker said one of the serious objections raised 
when turbines were applied to propulsion of Channel 
steamers was as regarded manceuvring qualities. 


exceedingly gratifying, therefore, to know that the Ben- | of the 
With | 


My-Chree fulfilled expectations in that respect. 
reference to priming, he would like to emphasise the 
need of looking after boilers. The turbine was a very 


satisfactory engine indeed if the engineer looked after the | ten to twen'y miles an hour, waves are raised at the left-hand 


boilers. As regarded economy it was undoubtedly good 


from a commercial point of view to have comparison in | 


terms of coal, but from the scientific point of view com- 
parison of steam was preferable. 
to the Admiralty for the extreme interest they had taken 
in endeavouring to ascertain the steam consumption at 
all powers. In some of the more modern vessels they 
had got down now to consumptions in the region of 
1.3 lbs. per shaft horse-power, and even below that in 
Some instances. The latest application of the turbine 


system was in combination with reciprocating engines. | 


No results had been published yet, but it was understood 
that an economy of 12 per cent. to 15 per cent. had been 
obtained. 
Mr. I 4uke said he would like to know the ratio of power 
developed in the high-pressure and low-pressure turbines. 
t would seem that the real slip of the central propeller 
“oe greater than that of the side propellers. Therefore, 
1e was disposed to think that considerably more power 
was being developed in the high-pressure than in the wing 
turbines, 
Mr. Ridsdale said priming was of first importance in 
turbine work, not merely because the efficiency of the 


It was | to boil violent y, steam escaping out of the valve b. 


Every credit was due | 


| 


| 


He | between the main and the boiler stop vaive X in Fig. 3. The 


| india-rubber pipes and pinchcocks p, and p. represent drain- 
| cocks, and are used for blowing out water and lowering the water 
| level W L to a little below the top of the horizontal length of the 


Therefore that seemed to | tube T,T. On account of the rapid heating of the water which in 
He thought it would be interesting | early experiments was found to take place soon after the water 


level was lowered, the pipe 1’, T has been surrounded with a water 

| jacket, as shown. Under these conditions the water in the tube 

remains cold, and the water hammers follow each other for an 
indefinitely long time, which would otherwise not be the case. 

Having prepared the apparatus, the water in F should be made 

Then either 

inchcocks p, or pz should be opened till the water level 

WL ace just below ths top level of the horizontal Jeg of T, T, 

| and the conditions indicated in Fig. 3 have now been created. 

S eam from the main § is b ing rapidly condensed by a long | 


surface of cold water, and, rushing over it with a velocity of about | 


| end; and, when one of these blocks the steam e, as 
indicated in Fig. 3, the imprisoned steam is almost instantly 
| condensed, a partial vacuum is formed at the right-hand end whi e 
| the steam pre:sure is maintained at the other end, and with 
lightning rapidity the wave is shot forward and delivers a blow 
which is known as water hammer. With such a model as is here 
| shown the steam produced vy heating with a Bunsen burner is not 
| sufficient to maintain atmospheric pressure. Possibly the avail- 
| able difference of pressure does not exceed one or two pounds per 
square inch, the ratio of V to W is also probably about one or two, 
aud therefore the water hammer blow delivered in the glass model 
should be ¥ 
p = V2 x 300,000 = 770 1b. per square inch. 

As will be shown later, this pressure has to be halved, on account 
of the elasticity of the water, and, as there are generally a few air 
bubbles in the tube, the water hammer blows probably produce no 
greater pressure than a few tens of pounds = square inch. A 
larger pipe, if of glass, would unquestionably be shattered. 

If one assumes that the plug of water, instead of being stopped 
by an imaginary absolutely rigid blank flange, is arrested by 
another plug of water, the contact surf:ce will not be stationary, 
but will move forward with half the plug’s velocity, and there will 
be two pressure waves, one moving onward, the other one back- 
ward. The intensity of the pressure will be the same in both 
pressure waves, but, as double the bulk of water will be under 








compression, and as half the original energy is represented by the 
movement of both plugs of water, the pressure will only be one- 








Fig. 3 


believed that the first effect of opening the steam valve would be 
to propel the water along the pipe, and then when the attendant, 
frightened by the noise, closed the valve again, the water would 
shoot back into the steam space, which had now been converted 
into a vacuum, and smash the valve. In most of these cases the 
attendants had been killed, and the conditions which brought 
about the explosions can only be guessed at. It is difficult to 
suggest how these accidents can be obviated, because generally 
the steam cannot be shut off, andto drain the pipes with steam on 
is as dangerous as opening the valve. Such pipe arrangements 
should be automatically drained, and if the drains do get choked 
it would he well to shut off the steam. 

Group K contains seven cases in which plugs of water caused 
the mischief, or in which it is suspected that that was the case. 
For instance, in the three mine explosions no details are given 
about the overgrou d steam pipes, but it is .ery probable that 
they had pockets in which water could lodge, and that the opening 
of some valve set this water in m»tion, which then descended 
down the steam pipe to the bottom of the pit, in one case, 11 i0ft. 
deep, and smashed the pipes. 

Under Group L, fourteen cases are mentioned for which details 
are too meagre to be used as a basis for discovering causes for the 
explosions. 


Mr. Stromeyer added greatly to the interest of the 
paper by actual demonstrations. He showed first that a 
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plug of water could be projected with such violence 
along an exhausted glass tube as to break it. The tube 
is shown in Fig. 4. It was about lin. diameter, several 
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feet long, and fairly stout. About a foot of water was at 
the lower end with a vacuum above it. On breaking the 
tube ai B with a pair of pincers, the plug of water was 
driven with such violence in the direction of the arrow 
against the opposite end as to break off a large portion 
and hurl it forward several feet. Another experiment, 
which unfortunately failed, owing to a slight crack in the 
fused end of the tube having admitted air, is illustrated 
by Fig. 5. On breaking the tube as before at B the plug 
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B 
Fig. 5 


of water is hurled forward by the atmospheric pressure, 
and bursts the pipe at either X or Y. 

Mr. Stromeyer also showed the apparatus illustrated in 
his paper, and produced a regular water hammer. One 
very effective experiment showed the cause of water 
hammer in marine steam pipes. The tube was inclined 
downwards a few degrees, so that the water was all at the 
end furthest from the boiler. In that position nothing 
happened. The rolling of a ship was them imitated by 
tilting the tube. Immediately the water ran to~ the 
opposite end it was pushed into a wave by the steam, and 
water hammer occurred by the mere sequence of events 
as before. We may remark for the benefit of anyone 
who may desire to repeat these experiments that the 
tube used was only some l5in. or 16in. long and about 
2 bore. 

Mr. Aiton, speaking on his own experiments* with refer- 
ence to water hammer, said he undertook them because he 
felt strongly that it was a question of correct design and 
correct handling of pipes. His experiments showed that 
it was the easiest thing in creation to produce water 
hammer, and that a man with the very best intentions 
might produce water hammer. His experiments showed 
also that it was a most dangerous thing to drain a pipe 
back towards the boiler. He had, however, sloped a pipe 
2 per cent. in the direction of the flow, and he found he 
could drain it safely and there was no hammer. That, 
however, he did not put forward as conclusive. More 
experiments were needed. One thing he was convinced 
of, and that was that wrought steel was the only material 
for steam pipes. 

After some further brief remarks from other persons, 
Mr. Stromever replied shortly, the hour being very late, 
and the proceedings terminated for the day. 








COMPOUND SEMI-PORTABLE ENGINE AND 
SUPERHEATER. 


BuT little has hitherto been done in this country in the 
use of superheated steam with semi-portable engines. Such 
engines with self-contained superheater and condensing 
apparatus have, however, been successfully built and used 
on the Continent, and especially in Germany. Their manu- 
facture has now been taken up seriously by Ruston, Proctor 





























Fig. i—SECTION OF BOILER AND SUPERHEATER 


and Co., Limited, Lincoln, and this firm has placed on the 
market a machine of simple, and in several respects original 
construction. The two engravings on page 370 show a 
general view of the engine, and a view from the opposite 
end with the boiler withdrawn; Fig. 1 on this page shows a 
section of the boiler and superheater ; Fig. 2, a longitudinal 
section through the cylinders and valve chests; and Fig. 3, 
details of the valve mechanism. The engine is of the com- 
pound-tandem type, with cylinders 7in. and 13in. diameter 
by 16in. stroke, the cylinders being arranged without a distance 





* See Tue Encinegr, March 19th, 1909. 








piece between them. It will be observed that the high-pressure 
cylinder working with superheated steam has an air jacket, 
but the low-pressure cylinder is arranged in what may be 
termed a steam dome, being surrounded by the high-pressure 
steam. Between the two cylinders and around the piston-rod 
is a metallic packing made so as to be easily withdrawn from 
the end of the high-pressure cylinder. The steam distribu- 
tion is effected in both cylinders by specially designed cast 


| 
easily accessible, as shown in Fig. 1. The boiler is intendeg 
for a pressure of 175 lb., and has 292.6 square feet of heating 
surface, of which 29.7 square feet are in the fire-box. The 
whole of the internal parts—namely, the fire-box and tubes— 
can be withdrawn from the front end as shown on page 370, 
The tubes are of drawn steel 6f6. 64in. long by Qin, 
diameter. The boiler shell is 4ft. 54in. diameter and fin, 
' thick, and the length of the furnace 4ft. Gin. The steam 
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Fig. 2—LONGITUDINAL SECTION THROUGH THE CYLINDERS AND VALVE CHESTS 


iron piston valves working in liners, the travel of the high- 
pressure valve being 2gin., while that of the low-pressure 
valve is 3,;;in. The stroke of the high-pressure valve is 
regulated by a sensitive crank-shaft governor constructed on 
well-known principles, whilst the low-pressure valve is caused 
to reciprocate from the low-pressure excentric strap in such a 
way as to give a quick opening and closing movement, as 
shown by the path of the centre of the pin at X in Fig. 3. 


passes from the low-pressure cylinder into the tubular water 
heater shown, and thence into the condenser, from which the 
water and air are pumped by the air pump. The super- 
heater is arranged in a separate compartment in the smoke 
box in such a manner that it does not interfere with the 
cleaning of the boiler tubes. The superheater tubes are of 
solid drawn steel expanded into and supported by a plate 
at one end only, giving freedom to expand. The gases 





Fig. 3—-DETAILS OF THE VALVE MECHANISM 


This excentric strap is also used to drive the rocking lever of 
the feed pump. The piston valve rod connection is fixed at a 
point where the motion is that of an ellipse with its axis 
vertical or at right angles to the movement of the low-pres- 
sure valve. In this way the designer has been enabled to 
place the steam ports unusually close to the cylinder ends, 
giving small clearances and avoiding tortuous ports. The 


' distribution of the steam to thecylinder takes place when the 


from the boiler can be passed through the superheater or 
directed into the chimney by means of a damper operated 
by a hand wheel. Thizs arrangement should prolong the 
life of the superheater tubes, as it will prevent their 
becoming over-heated at starting when there is no steam 
passing through them. The flange connections between 
the superheater and the steam pipes leading to and from 
it are all easy of access from outside the boiler, and a 
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Fig. 4—-DIAGRAM SHOWING REGULARITY OF THE RUNNING 


pin is moving round the upper and lower arcs of the ellipse. 
This method of operating the pump rocking lever from the 
low-pressure excentric also permits of both fly-wheels being 
fixed as near as possible to the crank-shaft bearings, avoiding 
unnecessary over-hang of the wheels, and reducing the bend- 
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Fig. 5—-INDICATOR DIAGRAMS 





ing moment due to their weight to a minimum. The 
fly-wheels sufficient rim energy to procure steady 
running of the engine for driving a dynamo, the governing 
being close, as shown by the diagram Fig. 4. 

The boiler and superheater are designed so as to be 


convenient steam brush is fitted for cleansing the tubes, when 

necessary. 
The lubrication of the engine has been well looked after. 
The oiling arrangements are devised for prolonged running. 
Forced lubrication of the cylinders is provided by means of 
an oil pump, and the crank shaft bearings are self-lubricating 
by means of oil rings, all other lubricators being of the sight- 
feed type. All the oil used, except that from the cylinders, 

| is collected after use in a tray, from which it can be drained 
and filtered. From the foregoing description it will be 
gathered that the engine is by no means unduly complicated 
by the addition of the superheater, while the ease of access 
to the internal parts of the boiler is quite a good feature. 

A series of three tests of eight hours’ duration has been 
carried out on one of these engines by Professor B. Hopkin- 
son, who reports very favourably upon them. A copy of the 
report with which we have been favoured by the makers 
shows that the lowest consumption of Welsh steam coal was 

| 1,24 1b. per effective horse-power per hour, whilst the lowest 
steam consumption per effective horse-power per hour 
amounts to 11.35lb. ‘‘ The engine ran entirely satisfac- 
torily and smoothly throughout the trials.”’ _ . 

Fig. 5 isa reproduction of a pair of indicator diagrams 
taken from one of these engines, 








PuysicaL Society or Lonpon.—A meeting of the Society = 
be held at 5 p.m. on Friday, April 23rd, 1909, at the eho 
College of Science, Imperial Institute-road, South Reneing 

| Agenda: (1) Professor W. H. Bragg, M.A., F.R.S., and ee 
| Glasson, ‘‘On a Want of Symmetry shown by Secondary, X-ray in ) 
(2) C. A. Sadler, M.Sc., ‘Transformations of X-rays; an 3 
Professor T. R. Lyle, M.A., Sc.D., ‘‘ Theory of the Alterna 
current Generator.” Council meeting at 4.30 p.m. 
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- From these considerations it is evident that there is ample 
THE “SPINNER” INDUCTION MOTOR. | room for an induction motor which is more flexible as 
| regards speed variation, and this demand is not confined to 
Ir ever the polyphase induction motor is used for the | marine work, but such a motor would be equally well appre- 
ulsion of ships it is highly probable that some unusual | ciated in many instances on land. ; 
method of regulating the speed will be adopted. That the | The “Spinner’’ motor, which has recently been intro- 
induction motor is simple and devoid of parts which are liable | duced by Messrs. Mavor and Coulson, of Mile End, Glasgow, 
s get out of order everyone familiar with it will readily | is an interesting example of the most recent developments in 
admit. In its simplest form, however, it is not particularly | the direction of variable speed induction motors. Although 
suitable for variable speed work and this is a point against it, | these motors have now been upon the market for some little 
soak only for ships but also for certain other purposes. If | time they are probably not so well known as the more 
we first consider the ordinary squirrel-cage motor it will be | commonly used types, and a description of a machine con- 
found that, strictly speaking, there are three methods of | structed for three speeds may prove of interest. It will be 
varying its speed. Within certain limits, and these are usually | seen from the drawing which we give in Fig. 1 that there 
not wide limits, its speed may be reduced by lowering the | are two elements which may revolve, namely, the ordinary 
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voltage. Since the overload capacity varies as the square of 
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| rotor mounted on the main shaft, and the ‘‘ spinner.’’ The 
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Fig. 1—-THE SPINNER 


the impressed voltage, however, it follows that the method is 
impracticable in many instances. Because the speed is 
dependent upon the periodicity and the number of poles it 
follows, that if either of these is changed an alteration takes 
place in the number of revolutions. To alter the periodicity 
by reducing the speed of the turbines on board ship, for 
example, would be giving up that which the electrical equip- 
ment is intended to introduce, namely, the advantage of 
maintaining the speed of the turbines constant for all speeds 
of the propellers. Various means have recently been 
suggested for changing the periodicity of the current sup- 
plied to the motors, but it is not our intention to discuss 
these now. It seems, however, that if fine speed regulation is 
necessary something in the nature of a periodicity changer 
will be required in addition to the pole changing or whatever 
other method may be employed on the motors. As regards 


INDUCTION MOTOR 


latter, it will be observed, is tubular in form and fits between 
the rotor mounted on the main shaft and the stator. The 
spinner is carried by end brackets adapted to revolve freely 
upon extensions of the bearings of the main shaft. A brake 
wheel is also provided on one of these end brackets over which 
passes a metal band whereby the spinner can be prevented 
from rotating when desired. On the outside periphery of the 
spinner there is a closed circuit or squirrel-cage winding and 
on the inside surface which fits over the main or driving rotor 
there is a winding like that on the stator; but in order that 
the current may be supplied to this winding it is obviously 
necessary to connect its ends to slip rings. Both windings on 
the spinner are placed in slots in the usual manner. It will 
be seen that the machine consists of two motors concentri- 
cally arranged round a common axis. That this is so is 
quite evident if the drawing given in Fig. 1 is carefully 

















Fig. 2—SPINNER MOTOR 


pole changing, the squirrel-cage motor is far more adaptable 
to this purpose than the slip-ring motor, because its rotor is 
suitable for any number of poles on the stator. In any case, 
however, more than two speeds are seldom attempted by this 
method, for if more speeds are brought about in this way 
there 1s a considerable amount of complication. 

It is well known that the speed of the slip-ring induction 
motor can much more easily be regulated than that of the 
squirrel-cage machine, for by inserting resistance in the rotor 
Circuit very fine and wide speed variation can be obtained. 
Indeed, the speed can be reduced from the maximum to zero 
if desired. Unfortunately, this method is not without a 
drawback—and in some instances a great drawback—for if 
the motor runs at reduced speeds for long periods, the 0? R 
loss in the resistance becomes a serious item. In the case of 
& motor running at half speed, for example, the efficiency is 
about half the normal value. The cascade connection with 
Pole changing has its points, but for such service a3 the pro- 
pulsion of ships it is obviously unsuitable. 


DRIVING HAULAGE GEAR 


examined. Starting from the outside, and taking each part 
separately, we first have the ordinary stator winding. Then 
there is the closed circuit or squirrel-cage winding on the 
| spinner, which, together with the stator, constitute one 
| motor. Next, on the same spinner, there is a winding which 
| only differs from a stator winding in that it can revolve and 
chat its ends are connected to slip rings. Lastly, there is a 
| squirrel-cage rotor which is mounted on the main shaft and 
revolves inside the spinner. Thus we have a second motor 
whose primary or stator can revolve. The current is 
| delivered from an outside source to the primary windings of 
| the fixed stator and spinner respectively, passing in each case 
through a simple reversing switch. By way of illustration, it 
may be assumed that the primary winding on the spinner is 
wound so as to give four pairs of poles, and that the stator 
proper of the other or outside motor is provided with 
eight pairs of poles. If, now, a brake be applied to 
the ‘spinner ’’ and current at a periodicity of 25 cycles be 
supplied to its primary winding through the slip rings the 





speed of the rotor, and consequently the driving shaft, if we 
neglect the slip, will be 375 revolutions per minute. If the 
stator winding of the other motor with its eight poles be then 
connected in circuit and the spinner simultaneously released, 
the latter can be made to revolve in the same direction as, or 
in reverse direction to that of the main rotor and driving 
shaft, the direction being determined by the reversing 
switches. Now since the outside stator has eight pairs of 
poles the synchronous speed of the spinner can only be 187.5 
revolutions per minute, and it is evident that according to 
the direction of the rotation of the spinner this speed can be 
added to or subtracted from the 376 revolutions of the rotor 
obtained when the spinner is held stationary. If, then, the 
switches are closed, so that the spinner revolves in the same 
direction as the main rotor, the shaft speed becomes 
375 + 187.5 = 562.5, and if the switches areclosed so as to cause 
the spinner to revolve in the reverse direction to the rotor then 
the lowest shaft speed is obtained, namely, 375 — 187.5 = 187.5. 
It will thus be seen that with this motor three speeds are ob- 
tainable without the use of resistance in the rotor circuit, with- 
out varying the periodicity of the main circuit, and without pole 

















Fig. 3—SQUIRREL-CAGE ROTOR 


changing in the ordinary sense. It is obvious, however, that 
pole-changing might be employed in conjunction with this 
method. If, for example, when the spinner is running in 
the same direction as the rotor and a shaft speed of 562.5 
revolutions is being obtained, the number of poles on the 
stator proper be changed from eight to four, the speed of the 
spinner would become 375 revolutions, and this, added to the 
speed of the revolving field on the spinner, which is also 375 
revolutions, gives a shaft speed of 750 revolutions, the slip in 
each case being neglected. ° 

A point which will have occurred to readers familiar with 
the principle of the induction motor is that there is always a 
possibility of the current being switched on to the fixed or 
stator winding while the spinner is held by the brake. This 
would, of course, cause the motor to take a very heavy 
current, and the conductors on the squirrel-cage winding of 
the spinner would carry far more current than would be 
good for them. To prevent this, Mr. Mavor has provided 
the primary circuit with a magnet which, when the current 
is flowing in the stator circuit, automatically lifts the brake 
and leaves the spinner free to revolve. On the other hand, 
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Fig. 4—METHOD OF CASTING ROTOR END-RINGS 


when no current is passing in the stator circuit, the brake is 
brought into action and the spinner so held at resé. 

An interesting application of the spinner motor is shown in 
Fig. 2. In this instance the spinner is employed for starting 
purposes and not for speed regulation. By the use of the 
spinner the motor may be started without the employment of 
resistances or an auto-transformer, and the load may be taken 
up gradually and without jerks, which is of importance 
with colliery haulage gears. A simple switch is all that is 
required. The rotor, which is of the squirrel cage type, 
is coupled to the driving shaft of the haulage gear. The 
spinner, which surrounds the rotor and which is free 
to revolve when the brake is released, carries a three-phase 
winding. The current is supplied to the slip rings of the 
spinner, and at the moment when the current is switched 
on the band brake is off, so that the spinner is free 
to revolve. Now, if the spinner is free to revolve, it is evident 
that so long as the brake is off there is no tendency for the 
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rotor to move, forin order for it to do so it must exert a 
torque to deal with the load to which it is mechanically con- 
nected. If, however, the brake is applied so as gradually to 
stop the spinner, the rotor gets up speed and drives the 
haulage gear. Thus, the spinner motor of this simple type 
provides an excellent method of starting and stopping 
haulages, and it is obvious that it has equal advantages for 
various other classes of service. It is evident that the speed 
might be reduced for short periods by applying the brake more 
or less lightly, so as to let the spinner slip. It is well known 
that if an ordinary squirrel-cage induction motor is started 
on much load, it takes a heavy starting current, and the 
torque is poor; by this method, however, these disadvantages 
are overcome. 

Another special feature about this firm’s induction motors, 
both of the ‘‘spinner’’ and ordinary types, is the method 
employed for connecting together the end connections of 
squirrel-cage rotors. The practice adopted is to cast the end 
rings direct on to the ends of the conductors, and then to turn 
down the rings to the desired dimensions. Fig. 3 shows a 
finished squirrel-cage rotor with cast end rings, and Fig. 4 
shows a much larger rotor, which has just had one of its end 
rings cast. The mould, it will be observed, has been lifted. 
The starting torque can naturally be governed to some extent 
by the dimensions of the end rings, which may be cast of 
brass if necessary. 








FLIGHT. 


IN our last issue we gave a short account of the first of 
two lectures on “‘ Aérial Flight in Theory and Practice,’’ 
delivered at the Royal Institution by Professor G. H. Bryan, 
of the University College of North Wales. The second 
lecture was delivered on Thursday, April Ist. In his open- 
ing remarks Professor Bryan referred to the recently 
published book on ‘‘ Aérial Flight,’’ by Sir Hiram Maxim. 
The author of that book, he said, seemed to think that all 
the literature on the subject had been written by mathe- 
maticians who, it was stated, not being satisfied with using 
English letters, had introduced the Greek alphabet also. 
Professor Bryan thought that it would have been more 
correct had the author of that book accused the mathe- 
matician of neglecting the subject altogether. A considerable 
amount of time and money was being spent on building 
machines, which were bound to fai] for the want of a little 
theoretical knowledge on the part of the designers. Those 
gentlemen, however, enjoyed building such machines, and, as 
they did no harm to other people, there was nothing to 
worry about. 

Next the lecturer turned his attention to the various 
theories which have been put forward to account for the 
action of fluids on bodies moving through them; as, for 
example, air on aéroplanes. Turning to the experiments now 
being carried out by Mr. W. E. Williams, of Bangor, relating 
to the eddies which are formed by a sphere or plane in 
motion, the lecturer first briefly explained the apparatus 
being used. For this purpose, he said, a tank with glass at 
the sides was employed. That tank contained water and the 
water contained a quantity of light suspended particles. An 
electric light was also employed, so that when a sphere or 
plane was set in motion in the water, the movement of those 
particles could be photographed and a picture obtained of the 
eddies set up. Several illustrations obtained in this manner 
were put upon the screen, which showed clearly the kind of 
eddies made by the movement of a sphere and a plane. 
While dealing with this part of the subject of eddies, the 
lecturer remarked that similar eddies could be seen to form 
when a motor car of almost any make was travelling along a 
dusty road. He wondered when designers of motor cars would 
make up their minds to study eddy formation with a view to 
reducing the dust nuisance. This, at the same time, might 
lead to the possibility of increasing the speed of cars, which 
was all the makers cared a rap about. 

Considerable attention was paid to the question of 
stability, or what Professor Bryan explained as being the 
same thing, automatic balance. The investigations which 
were started by himself and Mr. Williams in the year 1904 
had been suspended, partly owing to the pressure of other 
work and partly owing to financial difficulties. But they 
had recently arrived at something approaching a solution of 
the problem of longitudinal stability. With aéroplanes long 
and short pitching motions had to be contended with, both 
of which might cause the machine to capsize. To obtain 
automatic stability there were in all five conditions to be 
satisfied, and some were more difficult to deal with than 
others. It was shown that a combination of parallel planes 
was only stable if the planes were so wide that stability was 
brought about by the shifting of the centre of pressure. In 
the case of aéro-curves it had been pointed out some years 
back by Mr. Wilbur Wright and others that this shifting 
sometimes gave rise to danger. But Mr. Turnbull had 
demonstrated how the difficulty could be avoided by modify- 
ing the shape of the surfaces. Mr. Turnbull had found 
that convex surfaces were much more stable than concave 
sur‘aces. For some unknown reason, however, the makers 
of most of the existing machines had nct acted upon his 
suggestions. There were several important factors to be 
taken into account before the problem would be definitely 
solved, and at the present time practically nothing was 
known about those factors. The capsizing coefficients would 
have to be determined by experiment. Meantime the use 
of narrow aéroplanes was to be recommended, for with such 
designs it was certainly possible to obtain automatic stability 
by inclining the planes and adjusting the distance between 
the front and rear planes. 

Turning to Mr. Lanchester’s work in connection with 
the subject, the lecturer contended that, although that gentle- 
man had devoted a great amount of time to the question, the 
results he had obtained left something to be desired. In the 
investigations carried out by Mr. Lanchester no account had 
been taken of the long and short periods of oscillation, which 
certainly had to be allowed for. In dealing with the amount 
of power required to propel aéroplanes, Professor Bryan said 
that a certain authority had stated that a quarter of a horse- 
power was sufficient for a machine to carry a man weighing 
12 stone, but such an efficient machine had not so far been 
designed. 

In the experiments which the lecturer had carried out in 
conjunction with Mr. Williams they commenced by studying 
transverse stability or safety against pitching sideways. That 
was a trouble which had recently attracted considerable 
attention, and it was one which they hoped completely to 


\ 
overcome. At this point the lecturer put an illustration of 


an aéroplane in flight upon the screen, which was tilted at a 
dangerous angle, and showed clearly that transverse stability 
was wanting. The lecturer explained that he thought it 
quite within the range of possibility when the question of 
stability had been thoroughly investigated to get an aéro- 
plane to glide steadily down to the ground in the event of the 
engine stopping. Professor Bryan also stated that he had 
visited the recent Aéro and Motor Boat Exhibition held at 
Olympia, and he considered that the majority of machines 
which were shown there were not stable. It was remarkable 
that aeronauts had been so successful in controlling such 
machines, and it could only be attributed to their skill and 
experience. In criticising the design of the Wright machine, 
the lecturer said that he did not think it could be very stable, 
but he had no doubt that Mr. Wright could make it work. 

In conclusion, Professor Bryan remarked that ships were 
built long before their stability was understood, and it was 
only after many serious accidents had occurred that the sub- 
ject was investigated mathematically. Just as all naval 
architects now study the stability of ships, so would the time 
come when all aviators would study the stability of aéro- 
planes, and the sooner that time did come the better. 











BY 136 votes to 11l1—a majority of only 25—the second 


Northern, Great Central and Great Eastern Kailways was 
carried on Monday evening last, but Mr. Churchill's subse- 
quent motion to refer the Bill to a Select Committee was 
on Tuesday referred to a Select Committee of fifteen. The 
debate was a very interesting one. Mr. Lambton opposed 
the second reading on the grounds that it would establish an 
enormous monopoly. In this Mr. Lambton was scmewhat 
unfortunate, seeing that he represents a constituency—South- 
East Durham—on the North-Eastern Railway which bas an 
enviable monopoly, and yet no railway company gives better 
or more frequent services. It should, moreover, be borne in 
mind that the Select Committee on Railway Amalgamation 
in 1872 said in their report that since the amalgamations of 
the several companies that make up the North-Eastern Rail- 
way had been in effect the rates and fares had been reduced. 
Sir F. Channing—who ten years or so ago kept a watchful 
eye on railways, but whose occupation has gone since the 
advent of Labour members—also opposed the Bill, and in so 
doing took up a strange attitude. He admitted that it was 
@ question of supreme importance, and that their objection 
was not to be found in mere questions of detail, but went to 
the root of the principles that should govern the State 


THE RAILWAY AMALGAMATION PROPOSALS. | 


reading of the Bill for the Working Union between the Great | 





control of railways. Yet the House would wholly fail in 
its duty if it did not summarily reject the Bill. This, 
surely, was weak argument, because if the second reading 


Committee who were to thresh the whole question out and 
lay down conditions upon which amalgamation schemes 
could be based. Mr. Lough mentioned that the London 
Chamber of Commerce, in a paper issued that day, had 
analysed the proposed new clauses and had torn them to bits. 
The Chambers of Commerce of Newcastle and other great 
centres in that district were opposed to the Bill. On the 
other hand, Mr. Roberts, of Sheffield, said that the Chamber 
of his city were of the opinion that it would be to the advan- 
tage of the public and of trade that the Bill should be passed, 
and this, by the way, was the view of the Bradford Chamber 
of Commerce, as expressed in a letter to the President of the 
Board of Trade made public on Monday last, These views, 
which Mr. Churchill subsequently referred to as private or 
sectional interests, are not after all the main thing. It is the 
general and national question that arises as to whe her rail- 
way companies should or should not be allowed to amalgamate. 
The details were to be left to a committee composed of 
some of the ablest members of the House who, he antici- 
pated, would sit day by day for weeks with all the 
interests before them, which they would be in a position 
to sift and thresh out. Mr. Churchill might almost be 
accused by some of special pleading for the railways, but 


| ments delivered by the House of Lords. 


were carried it was understood that it was to go before a Select | 





he evidently appreciates the difficult situation the com- 
panies arein. He said: ‘‘ It could not be to the interests of 
the workmen to be servants of an unprosperous concern, 
struggling with difficulties to maintain itself in a state of 
stagnation, and having no means of raising fresh capital. It 
could not be to the interest of traders or of the general public 
to be served by a railway which did not afford an investment, 
which nobody, having an alternative, would care to invest in, 
and it could not be anybody’s interest that shareholders who 
had invested honest money in railway enterprises should not | 
receive a reasonable, moderate and fair return for the wealth | 
they had devoted to this purpose.’’ Further proof of Mr. 
Churchill’s anxiety to deal with the question was shown by 
his statement that if the Bill were rejected he might propose 
a Select Committee or Royal Commission on the subject, but 
such an inquiry would pe too lengthy to enable the matter to 
be dealt with by the present Parliament. The President of 
the Board of Trade made an admission which throws a light on 
a subject we have mentioned from time to time when dealing 
with the railway position, and that is the informal conference 
of traders, railway officers, and others that was called together 
at the Board of Trade by Mr. Lloyd George in January, 1908. 
It appears that this has been abandoned for the very reason 
that they could not get any further by mere words, as they 
required definite and concrete proposals before them before 
they could make any definite advance. Not the least remark- 
able feature of the debate was the support given by Mr. 
Richard Bell, who said that he was convinced that it was to 
the best interests of the workpeople that he should do so. 








INTERNATIONAL EXHIBITIONS. 


THE first meeting of the Royal Commission for the Inter- 
national Exhibitions to be held this year in Brussels, and 
next year in Rome and Turin, took place on Monday last. 
The work of the Commission, of which the Prince of Wales is 
president, will, it is hoped, receive valuable assistance from 
the new exhibitions branch of the Board of Trade. This 
department has been formed as a result of the findings of the 
Committee appointed in the year 1906 to report on the ques- 








tion of British participation in International Exhibitions. 


Its object is to provide facilities for the collection of informa. 
tion concerning exhibitions, and to undertake the organisation 
and management of the British sections at such exhibitiong 
as the Government may decide to take part in officially. {¢ 
is interesting to note that in the case of the three forthcoming 
exhibitions mentioned, the Treasury have agreed to ask Par. 
liament for a grant in aid, which will enable the Royal Com. 
mission to undertake, in addition to other services, the entire 
cost of decoration of the British section. In the case of the 
Brussels Exhibition, which takes place this year, the Royal 
Commission has already issued a full memorandum ot infor. 
mation which the Director of the Exhibition Branch of the 
Board of Trade is ready to supplement upon application py 
intending exhibitors. The information given concerninz the 
space allotted to the British section shows that our success ig 
entirely dependent upon the enterprise of the British manu- 
facturers. It is also gratifying to learn that the railway and 
shipping companies have set an excellent example by very 
largely reducing the rates for the return conveyance of all 
unsold exhibits. 

That this new departure should lead to more successful and 
better all-round results than have hitherto been attained in 
connection with International exhibitions appears highly 
probable, and it is to be hoped that it will prove beneficial to 
the engineering and other industries generally. 








LEGAL INTELLIGENCE. 


THE COMMERCIAL PRODUCTION OF OXYGEN, 


ON the 29th of last month the final stage was reached in a pro 
tracted but interesting patent action that involved the legal settle 
ment of a subject which has produced much controversy amongst 
scientific men in recent years. The opponents in this action were 
the British Liquid Air Company, Limited, a company formed 
about three years ago to operate the Ciaude and other patents for 
the production of oxygen and nitrogen from liquid air, aad the 
British Oxygen Company, Limited, founded as Brin’s Oxygen 
Company in 1886, a company which has been closely identitied 
not only with the industrial development of oxygen, but with the 
compressed gas industry as a whole. 

The British Oxygen Company, introduced and for many years 
successfully worked the rium oxide method of producing 
ox gen Some years ago, realising that its existing process was 
confronted with a very formidable rival in the method of low 
temperature mechanical separation of oxygen and nitrogen fron 
the atmosphere, the company acquired the British patents of Ir, 
Car! von Linde. 

The British Oxygen Company had hardly acquired the Linde 
patents before it was called upon to defend them 1n the law courts, 
and the prolonged action to which we have referred was the 
result, This action has been fought up to the House of Lords 
and has just resulted in a complete vindication of Dr. Linde’s 
patents. Incidentally, it elicited a lengthy and luminons j idz 
ment from Lord Justice Fletcher Moulton in the Appeal Court, to 
which various appreciative references were made in the judg 
We dealt at some 
length with this judgment in our issue of June 26th last. 

It will only be necessary to add further, that in the Court of 
first instance Mr. Justice Warrington found for the British 
Liquid Air Company. The Court of Appeal reversed this judg 
ment, and the House of Lords has now upheld the decision of 
the Court of Appeal. The appeal was unanimously dismissed 
with costs, 





THE RATING OF MACHINERY.—The case of Edmund Evans, 
Limited, and the Assessment Commit ee of the Southwark Union 
affords a striking instance of the failure of an attempt to rate an 
occupier’s machines and machine tools. The appellants, a firm of 
colour printers at Southwark, shortly after the Quinquennia! h» 
valuation of 19)5, removed some of their colour printing machines 
and paper cutters, which were then on the premises, and substi 
tuted for them machines of a similar nature but of an improved 
type, of which the cost was greater than those which were 
removed. The respondents thereupon increased the assessment, 
aod when the appellants app ared before them in a of their 
notice of objection it appeared that the increase had be sn arrived 
at by placing a percentage upon the increased value of the appel- 
lants’ machinery. The appellants appealed to the London 
Quarter Sessions, alleging that there had not been an alteration in 
value of the rateahle hereditaments within the meaning of sevtions 
46 and 47 of the Metropolis Valuation Act, 1869, and that there 
fore the assessment shuld be struck out. Apart from the tech- 
nical poi it, the case raised the direct question of the rating of 
tenants’ machines and machine tools in such a manner as the 
appellants were advised would best enable a decision being 
obtained which would place a check on the rating authorities 
attempting to extend in any way the principle of earlier decisions 
affirmed by Kirby v. Hunslet Union. In order that this point 
might not be obscured by any technical considerations, the appel 


| lants’ solicitor withdrew all technical points, but nevertheless the 


respondents declined to proceed further with the case and con 
sented to an order that the new assessment should be struck out 
and that they should pay the appellants’ costs. A direct attempt 
to rate an occupier’s machinery and machine tools was thus effectu 
ally frustrated. The appellants were advised by the Machinery 
Users’ Association (Incorporated). 

Society OF ENGINEERS.—A paper on ‘‘The Corrosion of Steel 
Reinforcement in Concrete,” by Ernest R. Matthews, A.M. Inst. 
C.E., F.R.S.E., Borough Engineer of Bridlington, was read on 
Monday, April 5th, 1909. The author described the experiments 
which had been carried out in recent years in connection with the 
rusting of steel in concrete, especially those by Prof. 5. B. New 
bury, Prof. C. L Norton, and Mr. J. M. Braxton of tne United 
States ; by M. Breuille, of France ; by certain German engineers, 
and, at the instigation of Sir John Brunner, at the National Physi 
cal Laboratory, London. He showed how the results of these experi- 
ments varied, and also dealt briefly with the report of the special 
Committee appointed by the Royal Institute of British Architects 
to investigate this important matter. He gave his own excperi- 
ence with regard to the subject, and explained in detail the various 
tests which he had recently carried out, the conclusions arrived at 
being briefly as follows:—(1) That rusty steel embedded in con 
crete will in a very short time become bright, regardless of 
whether the concrete is in water or air. (2) That the application 
of cement grout to steel is an effectual safeguard against corrosion, 
but that the greatest care shou!d be taken in the grouting process 
to see that every portion of the steel is well coated, and that 
before the steel is embedded in the concrete the cement grout 1s 
allowed to dry upon the steel. (3) That if the aggregate used 
for the concrete is not porous and the concrete is well mixed, 
the reinforcement being well embedded, no cement coating 1s 
needed. (4) That no porous materials, such as coke breeze or slay, 
should be used in connection with reinforced concrete work if 
such concrete is intended to be under water or exposed to the air. 
(5) That linseed oil or turps, or probably any other coating except 

t or lime, applied to steel before its insertion in concrete, 
facilitates rather than prevents the rusting of the metal. (6) That 
it is of great importance to ensure that the reinforcing steel is 
well embedded in the concrete, so that every portion of it is 
covered with cement ; and (7) that the best results were obtained 
when the aggregate consisted chiefly of broken stone or brickbats. 
Gravel would, no doubt, answer equally well. 
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RAILWAY MATTERS. 
Tue Tramways Committee of the City Council of Brad- 


ford have under consideration a proposal to establish a large 
central tram dep6t in the Longlands district, at a cost of about 
£20,000. 

Tux Great Central Company’s latest coaching stock 
is finished in plain teak with gold lines, lettering in gold shaded 
black, and big numerals on the doors of the type and size 
adopted by the Great Northern Railway. Presumably this will be 
the standard for the three companies’ joint stock, should the 
working union be completed. 

A TELEGRAM from New York to the Times last Friday, 
2nd inst., announces the completion of the sixth American Trans- 
continental railway, the last rail being laid into the Pacific port of 
Tacoma, Washington, on the first day of this month. The 1400 
miles of line from the Missouri River to the Pacific Ocean have 
been built in three years, at a cost of £17,000,000. 


WueEn its terminus station and other improvements in 
and about New York City have been completed, the Penn- 
sylvania Railway Company proposes to construct a bridge from 
Port Morris, a suburb of New York, to Queen’s County, Long 
Island, for the use of the New York Connecting Railroad, a branch 
line of the Pennsylvania system. The bridge will measure three 
miles in length, including approaches, and span the Hell Gate 
Ship Canal with an arch of 1000ft. 


A THREE-QUARTER mile stretch of level road lying along 
the sea coast between Pirano and St. Lucia, according to the 
Scientific American, is at present being fitted up for railless electric 
traction. A double overhead line is being erected for two-thirds 
of the way and a single line for the other one-third. The roiling 
stocks consists of three motor cars and three trailers, and all the 
wheels have rubber tires The road inside the town is at present 
paved, and outside it is macadamised, but the whole is to be 
asphalted in the near future. The line will deal not only with 
passenger traffic, but also with goods and postal business. 


Tur President of the Board of Trade has received the 
following letter from the Bradford Chamber of Commerce, dated 
March 3lst:—‘‘ This Chamber had under its consideration at its 
Council meeting to-day the question of the Great Northern, Great 
Hastern, and Great Central Railway Company’s Working Union 
Bill, when the following resolution was. unanimously adopted : 
‘That this Chamber approves of the principle of railway amalga- 
mation, subject to reasonable safeguards in the interests of the 
travelling public and trade of the country.’ This Chamber has no 
doubt the Board of Trade will take effective measures to ensure 
the safeguards referred to in the above resolution.” 


Recentty the Board of Trade issued the report of 
Lieut.-Col. E. Druitt on his inquiry into the causes of the collision, 
and the fire resulting therefrom, which occurred on January 21st 
between two passenger trains at Marsh-lane Junction on the 
electrically worked portion of the line between Liverpool and 
Southport, on the Lancashire and Yorkshire Railway. The 
inspector said that the collision was due entirely to Signalman 
Potter, in the Marsh-lane Junction box, allowing the 7.20 to pro- 
ceed before he had received the ‘‘ out of section” signal for the 
7.10 train, and without exchanging any block signals for the 
second train with the signal-box in advance. Making every 
allowance for the difficulty of working a busy signal-box during 
a fog, the Inspector states that there can be no excuse for such a 
breach of the regulations. Potter admits that he alone was to 
blame for the collision. 


3eFORE the recently electrified St. Clair tunnel was 
delivered into the hands of the railway, it was operated by the 
contractors for a period of several months, in order thoroughly to 
test the electric apparatus. A report on the operation of the rail- 
way during this period has recently been published. This report 
shows that the electric locomotives handled 1000-ton trains, as 
against 700-ton trains with steam locomotives. The electric 
trains, numbering on the average, 27.3 cars per train, made the 
run of the electrified section in ten minutes, as against steam 
trains averaging 19.7 cars, which required fifteeri minutes for the 
same distance. The steam locomotives consumed nearly £1000 
worth of coal per month as against £230 per month for the electric 
service, the reason for this difference being that steam locomotives 
had to burn hard coal costing 24s. a ton, while soft coal at 8s. a ton 
may be used in the power station. 

AccorpinG to Electrical Engineering a new railway is 
to be constructed this year between Budapest and Waitzen, with 
a total length of about thirty miles, including a branch line to 
Gédéilé. The line will be constructed for single-phase working at 
10,000 volts 15 cycles. The 70sq mm. contact wire will be hung 
on the double catenary suspension system, with automatic adjust- 
ment of the tension on the wires. The rolling stock will consist of 
eleven motor coaches, each with two 120 horse-power motors, a 
number of trailing coaches, and four locomotives for the goods 
traffic Each locomotive will contain two 250 horse-p »wer motors, 
and will weigh about 40 tons. Power for the line will be obtained 
from a steam power station ; the machines, of which there will be 
three 1000 kw. sets, will generate direct at 10 000 volts 15 cycles. 
Three 700 kw. three-phase sets, generating at 5500 volts 42 cycles, 
will also be Jaid down for supplying energy for light and power 
purposes to the various railway stations and depdts in Budapest. 


Tae Midland Railway Company recently received 
from Lord Cromer, the arbitrator, his award in connection with 
the points at issue between the company and men. The most 
salient points are that men get time and a quarter for overtime 
and Sunday duty; the engine-drivers of certain goods and 
mineral tr-ins get time and half for Sunday duty, and there was 
slightly increased wages for drivers and firemen on certain express 
passenger trains. The time allowed for preparing engines and 
putting them away has been slightly extended, while passenger 
guards, porter guards, the platform staff, parcels porters, and 
cloak-room porters have been granted an eleven hours’ standard 
day, instead of twelve. Nothing has been conceded to the men 
in the permanent way department or to the telegraph construc- 
tion men. The goods department workers will have a maximum 
of 72 hours a week, with intervals for meals aggregating 18 hours 
a week, Capstan men receive an advance of 2s, per week. The 
company may treat Christmas Day and Good Friday as Sundays, 
and may revise the basis on which the bonus is paid. It may 
also withdraw the annual holidays, with pay, and stop the pay of 
men not working on Bank holidays and public and local holidays. 


Tue author of an article in the Electric Railway 
Journal reviews some of the good points of the single-phase system 
and instances the case of the Ocean Shore Railway. It was 
originally intended to provide this 80 miles of ,double track with 
500-volt direct-current plant, but owing to delay arising from the 
San Francisco earthquake, alternating-current equipment was 
considered. As a result it was found that a duplicate set of 
alternating-current motors could be obtained, and then, by allowing 
100 per cent, more for maintenance, a saving of £8000 per annum 
In operating expenses still be effected if alternating current were 
used. A table given chows that the direct-current system would 
have a first cost of £95,130 and a yearly operating cost of more 
than £8000 greater than the alternating-current ra‘lway. With 
regard to slow acceleration alleged as a drawback to the alterna- 
ting-current motor, the author instances the case of a test track 
on which the acceleration was higher on the 3000-volt alternating- 
current working than when on the 500-volt direct-current circuit. 
This was owing to a large drop on the latter circuit, and is a con- 
dition which it is claimed exists on any direct-current railway that 
be: be seriously considered as suited for alternating-current 
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NOTES AND MEMORANDA. 


Tue water-resisting properties of hydraulic cement can 
be tested by the following comparatively rapid method :—Form a 
cubical block, about 2in. each way, of the cement, and before it 
has set immerse it in water, preferably sea water. Change the 
water occasionally and, after three months’ immorsion, take out 
the block and chip off a layer from each face, so as to leave 
a rectangular block measuring an inch or less every way, with 
smooth faces and sharp edges. Immerse this block in a4 per cent. 
solution of magnesium sulphate in a tightly closed vessel. Renew 
the solution frequently, carefully examine the block at definite 
intervals, and note the changes it has undergone. 


Tae pressure of inclined rock strata in the Townes 
tunnel on the Carolina, Clinchfield and Ohio Railway was greater 
than could be borne safely by a plain concrete lining, and therefore 
steel reinforcement ribs were used. These ribs are 12in. I-beams, 
spaced on varying centres, from a minimum of If+. toa maximum 
of 34ft., depending on the pressure. Since the pressure came 
from one direction, the I-beams were placed on one side only, and 
around the arch. The side beams were given a convex curve 
against the pressure, and their feet were skewed to give bearing 
for the thrust. The concrete lining was used to an angle of 30 deg. 
above the springing line, and the arch finished in brick. 


Tue part that light-coloured walls may play in the 
illumination of a room or bnilding is clearly brought out by an 
illustration in a recent number of the Electrical Journal. A person 
reading in a room with dark-coloured walls, and with a source of 
light entirely behind his field of vision, may declare the illumina- 
tion to be excel'ent. If another light is brought into the room, 
however, in the field of his vision, though not shinirg on the page 
he is reading, the pupils of his eyes will commence to contract. 
Less light will enter them from the printed page, and it will 
appear to the reader that the page is growing darker. This shows 
that the use of white or very light-coloured walls may actually 
decrease the efficiency of the illumination. 


Aw article in a recent issue of the Hlectrical World 
deals with a chart for calculating the wires for transmission lines. 
In calculating the size of the copper conductors required in trans- 
mission lines an ordinary vector diagram, obtained on the assump- 
tion of sine waves, is first constructed. Assuming the size of the 
wire and knowing the amount of power to be delivered, the power 
factor, frequency, distance, and the voltage at the receiving end, 
it is easy to obtain the line drop and the line loss. A chart to 
facilitate this calculation has been published by Mershon. The 
author gives a chart showing the size of the wire and the spacing 
for an assumed line-drop. The theory of the method is fu'ly 
explained, and the uses of the chart are illustrated by several 
numerical examples. 


Tae author of an article in the Electrical World shows 
that the frequency of ordinary alternating currents can be mea- 
sured to a high degree of accuracy by means of a properly cali- 
brated adjustable-frequency stroboscopic fork, a permanent 
magnet and an ordinary incandescent lamp. The filament of the 
lamp is placed in the field due to the permanent magnet, and the 
lamp is connected with the mains, the frequency of the current 
in which has to be measured. When the lamp circuit is 
closed the filament, especially if it is of the double-oval anchored 
type, vibrates considerably. If the frequency be /, the fila- 
ment either executes f/2 or f vibration cycles per sec., but the 
two types of vibration are quite distinct and can be easily recog- 
nised. With this simple apparatus, it is stated, frequencies up to 
60 per sec. can be measured easily with a maximum inaccuracy 
not greater than the tenth of 1 per cent. 


A xEW method of cooling water to be used in mineral 
water production is described in the Zvitschriyt fur Eis und Kalte 
Industrie. It is by means of a direct expansion surface condenser, 
invented by Messrs. Schliitter and Gsell., consisting of tinned 
copper coils joined into an unbroken corrugated surface by means 
of soldering and copper bands, so that the water to be cooled runs 
down over the cooling surface in an unbroken sheet. The water 
is equally distributed above by a special apparatus to run over 
both the inner and outer surfaces of the condenser, so that the 
whole of the cooling surface is taken advantage of. The cooler is 
enclosed in an air-tight cover isolating it from the air and the 
bacteria it may contain. A glass window is provided in the 
enclosure to inspect the movement, and to read thermometers, Xc. 
To cool the water, compressed and evaporated gas is employed as 
usual to course through the coils and remove the heat. 


A PERCEPTIBLE decline in the exports of electrical engi- 
neering products from Germany is taking p!ace, the first diminu- 
tion being of a slight extent in November. The movement 
became accentuated in December and January, und the total 
tonnage exported in the latter month was only 3998 tons, as com- 
pared with 5448 tons in January of last year, being a reduction of 
1450 tons, or 27 per cent. As the German exports in 1908 repre- 
sented a value of over £9,000,000, or an average of, say, £750,000 
per month, the retrogression in January this year, according to 
the tonnage, corresponds to about £200,00%. The details show 
that the exports of dynamos in January amounted to 1512 tons, as 
contrasted with 2120 tons in the corresponding month in 1908, 
and Italy occupies the first place in having imported a smaller 
quantity. Cables also experienced a sharp decline, the figures 
for January being 1016 tons, as against 1759 tons in the corre- 
sponding month in 1908. 


Tue large diurnal variation of temperature in India 
renders impossible the determination of the vertical temperature 
gradient from kite ascents extending over, say, four or five hours. 
To get over this difficulty the meteorograph is attached, not to 
the kite, but to a special carrier which slides along the kite wire. 
A sail attached to the carrier supplies the power for raising the 
latter along the wire. On coming in contact with the kite the sail 
is automatically liberated, and the carrier slips back along the 
wire and returns to the operator. The whole apparatus weighs 
about 0.7 kilos., of which 120 grammes falls to the portion of the 
meteorograph. The meteorograph is a development of the Dines 
kite meteorograph. The chief difference consists in tracing 
the records of temperature, pressure, and humidity on a silvered 
glass dise with “pens” consisting of points of hardened steel. 
The traces thus obtained are about 0.05 mm. in thickness, and 
can be read easily under a microscope. Successful use has been 
made of the apparatus in the Arabian Sea, where soundings of 
the atmosphere up to heights of about 1.2 kilom. were obtained 
in about 15 minutes. 


Tue Urania of Zurich which has been recently opened 
is a most perfectly appointed popular observatory. It contains a 
large telescope, the objective lens of which is lft. in diameter. 
The motion of the stars is allowed for by giving to the telescope a 
rotation round its axis which is adjusted parallel to the axis of 
the earth. In order to eliminate any disturbances due to oscilla- 
tions of the ground, the telesc»xpe has been mounted on a pillar 
which, beginning from 12 m. below the level of the street, 
rises to a total height of 52m. without anywhere touching the 
building itself. Electric lifts are provided to give access to the 
elevated cupola enclosing this instrament. This cupola is rotated 
round its axis by an electric motor, and the sector through which 
the sky is observed can be adjusted in any direction. The motion 
of the telescope is likewise effected by electricity, and accordingly 
without any material effort on the part of the observer. Special 
eye pieces are used to adjust the magnification of the instrument 
between 40 and 1000 times. In connection with sun observations, 
special devices are naturally used for reducing the intensity of 
heat and light radiations so as to prevent any harm to the eye. 
Photography is resorted to as a means of observation. 





MISCELLANEA. 


A SYNDICATE has, so we hear, been formed, com- 
my’ leading German electrical concerns, with the Banque de 
aris, Société Générale, the Ottoman Bank, and Swiss and Belgian 
bankers, with the object of developing the electrical industry in 
Turkey. 





Wrre.ess telegraphy in Germany has just scored a 
success by establishing, after a few hours’ work, commu- 
nication between Berlin and Vienna by means of only two small 
movable radio-telegraph posts. The first message to be sent 
hetween the two capitals was a telegram to the Emperor Francis 
Joseph. The radio-telegraph detachment of the Germany army 
has every reason to be proud of its success, 


Pretoria is making preparations to ensure the success 
of her position as the administrative centre of a unified South 
Africa, as provided for in the Draft Act of the proposed Constitu- 
tion, and is asking for the loan of a million sterling, to be ex- 
pended in municipal improvements. These include an extension 
of the water supply, a sewage scheme, extension to tramways, 
surface drainage, and the purchase of several company concerns 
henceforth to be conducted in the public interest. 


Tue Thornycroft launch Gyrinus II. carried off the 
*« Prix de la Mediteranée” at the Monaco Motor Boat Meeting on 
the 6th inst., this being the first of the races in which she was 
entered. The boat is practically a repetition of the Gyrinus I, 
which was specially built for the Olympia races of the 8 m. 
cruiser class, and was successful in the two events. She proved 
the fastest boat, and made world’s records for her class, The new 
boat has a rather more powerful motor, and on her first trial runs 
her speed exceeded 22 knots. 


News has been received at Woolwich that the removal 
of the torpedo factory from Woolwich Arsenal to Greenock is to be 
delayed for a year. A new factory has been erected at Greenock, 
and workmen at Woolwich were under orders to proceed to 
Greenock in September, but large orders for upwards of £100,000 
worth of torpedoes have been placed with the Woolwich factory, 
necessitating the proposed transference to Greenock being delayed. 
About 650 men are employed at the torpedo factory, and many 
of these view with disfavour the transference to Scotland. 


In a lecture before the Aéronautical Society in New 
York City, on March 16th, Mr. Hudson Maxim brought out the 
point that the dropping of dynamite from air craft would not be 
as dangerous to fortifications and buildings as was generally sup- 
posed, because, in order to do much damage, this explosive must 
be confined. If 100 lb. ot it were dropped into the smoke stack of 
a warship or exploded in the water close to the vessel, it would he 
effective, but dropping it upon the deck would be of no avail. He 
also described some new explosives that may be available for use in 
explosive motors. 


Ir is announced that several residents of Berlin have 
ordered an airship of the Parseval type, to be used for a pleasure 
trip. This vessel will be the first aérial plersure yacht ever built. 
The airship will be completed in three months, and, according 
to the contract. must be delivered to the purchasers before the 
end of July. Great interest is taken in military circles in the new 
type of airship invented by Herr Veeh, of Elberfeld. The Kaiser 
has given orders for the complete plans to he laid before him, and 
several experts have been delegated by the Ministry of War to 
investigate the possibilities of the new invention. 


Tar Board of Education White Paper on the “ Teach- 
ing of Geometry and Graphic Algebra,” issued yesterday, says :— 
‘*The general effect of the recent changes in the treatment of 
geometry has been beneficial.” The fol owing are some points 
from the White Paper.:—‘‘ Straight’ needs no explanation, and 
all attempts at definition are waste of time. Progress in geometry 
does not depend on the memorising of definitions. Axioms are 
still less necessary, and the best course is probably never to men- 
tion tbem. Euclid did not write for children, but for men. ‘Io 
commence the subject by proving what seems to them to need uo 
proof is a safe way to make boys think that the whole subject is 
artificial and unreal. 


A POWERFOCL radiotelegraphy plant has been contracted 
for with the National Electric Signalling Company, of Pittsburg, 
by the Navy Department. This plant will be erected at Wash- 
ington, and will be guaranteed to transmit messages 3000 
miles across seas. The atrial transmission system will be sap- 
ported by a 600ft. steel tower. The plant is guaranteed to be 
operative under all atmospheric conditions and to be proof against 
all interference from all present radiotelegraphic apparatus in use 
anywhere. It is reported that the Navy operators unsuccessfully 
tried for four days to interfere with the operation of a pre- 
liminsry arrangement of the type of apparatus to be used. The 
cost of the plant is stated as £36,520. 


Tue president of the Associated Municipal Electrical 
Engineers (Greater London) has issued a statement that lamps 
reported to be metallic-filament lamps of the best quality are 
being offered for sale by unscrupulous dealers at high prices, such 
lamps being of inferior manufacture and totally unsuitable for the 
purpose for which they are sold. He warns electric-light users 
against purchasing lamps sold by un*nown dealers which do not 
bear the maker’s name, as the purchase of ane in the manner 
indicated can only result in disappointment and higher electric- 
light bills. Users are strongly recommended to avail themselves 
of the advice—which will be freely given without cost to the con- 
sumer—of the chief electrical engineer of the supply authority of 
the district from which they obtain their supply. 


Tue British Consul at Naples, in his report for 1908, 
says it is admitted that the accommodation both for passengers and 
goods is still lamentably deficient, and must be forthwith materi- 
ally increased, and that more room must be provided for mooring 
cargo steamers and for discharging colliers. It is proposed to fill 
in, partly or wholly, the pool—Mandracchio—outside the Custom 
House, and to build upon the site. This will add to the conges- 
tion of the outer waters of the port, as a safe anchorage 
must be found for the lighters, of which many are always in the 
pool, with their cargoes on board. Much cargo, however, which 
is awaiting transhipment has to lie in the harbour under conditions 
far from secure, nor is there sufficient safe anchorage room for 
empty lighters. 


Tse Japanese are giving further encouragement to the 
native shipbuilding industry, and according to the latest reports 
a Government Bill designed to that end has been read a first time 
in th> Legislature. The changes in the existing law are as 
foliows :—No money shall be granted to any vessel of less than 
1000 tons gross (the present figure is 700), and instead of dis- 
tinguishing between vessels of from 700 to 1000 tons (for each ton 
of which class the present law allows 12 yen), and vessels of and 
over 1000 tons (for each ton ot which the law allows 20 yen), a 
general provision will be made empowering the authorities to 
grant from 11 to 22 yen per ton according t> their judgment. 
The authorities will also be able to forbid the use of foreign 
materials in the equipment of the vessels, except in certain 
specified cases. Hitherto this clause applied only to the hull 
and machinery, but the additicn of equipment has been sug- 
gested so as to aid native industries. The new law is to be 
enforced from January Ist, 1910, and to remain in force for ten 
years, but its provisions will not apply to ships for the building of 
which permission has already been obtained. 
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TO CORRESPONDENTS. 





Ba Jnorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompa nied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to.their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


ga All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications. 


We cannot undertake to return drawings or manuscripts ; 


: we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


©. D, L—You should apply to the Colonial-office, Downing-street, S.W., 
for the information you require. 

Anxious Enquirer (Porth).—The highest safe temperature for super- 
heated steam is 600deg. Fah. In careful hands 7 705 may be employed, 
but there is then risk incurred. Thus, the temperature of steam with 
an absolute pressure of 20) Ib., or a safety valve load of 185 |b. per square 
inch, being Bey deg., the superheat should not exceed 220deg. You can 


obtain a suitable c ylinder oil from various reputable firms if you state | 


the temperature and the piston speed. 


INQUIRIES. 


CASTING GEAR WHEELS. 

Str,—As I am greatly interested in the manufacture of gear wheels of 
all sizes and descripticns, I shall be glad if any of your readers can tell me, 
through the medium of your paper, what would be a good class of iron or 
mixtu e to produce the larger sizes of wheels free from holes, &c., and if 
it 1s considered necessary to “feed” while casting. RECKLESS. 

April 2nd. 








MEETINGS NEXT WEEK. 





Tue Junior INsTITUTION OF ENGINEERS.—Saturday, April 17th, at 3 p.m. 
Visit to the Chingford Reservoir Wurks of the Metropolitan Water Board. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Wednesday, 
8 p.m., at St. Bride’s Institute, gy -lane, Fleet-street, E.C. 
** Stresses and Strains in Girder Work,” by Mr. Henry Adams, M. Inst. C.E., 
M.I. Mech, E., F.S L., &e. 
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The Yarrow Tank, 


Dr. GLAZEBROOK’S paper, supported by the 
statements of Sir John Wolfe-Barry and Sir 
William White, leave no doubt that the experi- 
mental tank will be constructed at Bushy. It is 
true that one of the conditions proposed by Mr. 
Yarrow in connection with his splendid gift has 
not been fulfilled—so far; the ten year guarantee 
fund, which Mr. Yarrow desired to see standing at 
£2000 a year, is still some hundreds short, but there 
is in the minds of the Committee so little doubt 
that the remainder will be ultimately obtained, and 
such conviction of the value of the tank, that they 


have decided to go on with the construction at | 


once. 

We do not, as our readers know, 
eye with the 
all things, 
find ourselves thoroughly in accord 


directors on at least one subject. It 








should be reserved, shall we say, for three months 
in every twelve for the conduct of experiments 
designed wholly for the public good. It would be 
extremely deplorable if the tank got into the hands 
of a small circle of shipbuilders who practically 
monopolised it from one year’s end to the other, and 
we are confident that Mr. Yarrow’s wishes would not 
be fulfilled if any such circumstance as that were 
allowed to arise. That there would be difficulies 
in reserving the tank for a few months in every 
year we are quite aware. Every one who is inti- 
mately acquainted with the use of plant of the 
kind certainly knows well and appreciates the 
difficulties, but we venture to hope that for that 
very reason the Committee will attack the question 
with the more determination, and before they find 
themselves committed to a course of action from 
‘which subsequent escape may be very difficult. 
Possibly in no scientific apparatus does one experi- 
ment lead to another more surely than in a tank. 


‘It is only in comparatively rare cases that a single 





ey 14th, at | 
Paper, | 


| 


| 
| 





| 


test is of any value. One change leads to another, 
and that again to others, and work which originally 
took but a week is not completed till months have 
passed. It is because this sort of thing may happen 
that we have some fear that the whole time of the 
tank and its staff—which by the way is a far larger 
matter than would at first be imagined a dozen 
workmen, draughtsmen and operators will not be 
sufficient—may be monopolised by one or two firms 
for months at a time. 

We do not, however, wish to meet evil half-way, 
| and we have no real fear that the Committee will 
| permit anything of the kind to occur. They will 
have, for the next ten years at least, a little money 
to dispose of annually, and no doubt they will 
spend some of it in carrying out experiments for pub- 
lication. Moreover, they have, we are confident, only 
to approach some of our big institutions—the North- 
East Coast Institution occurs at once to the mind — 
and suggest that it should establish, shall we say, a 
Screw Propeller Research Committee, which would 
make use of the National tank, just as the Alloys 
Research Committee makes use of other plant 
at the Laboratory, to find a means both of get- 
ting the work paid for and the results published. 
There is so much work crying out to be done, 
particularly in connection with screw propellers, 
work of vastly greater importance than some of the 
academical work that special Committees are now 
engaged upon, that there ought to be no real diffi- 
culty in persuading one or other of the institutions, 
or possibly a coalition of them, to undertake such a 
series of experiments. 


Contrary Turning Screws on a Common Axis. 


ON Thursday week a paper was read by Lieut.- 


see eye to| Colonel Rota, of the Italian Navy, before the 
National Physical Laboratory in Institution of Naval Architects, on the use of two 
and it is a real pleasure to us to|screws revolving in opposite directions on a com- 
with the} mon axis. 


The author is well known in this 


is just| country for more than one valuable contribution 
such work as this, work that involves the use of | to the literature of naval architecture. 


Unfor- 


apparatus and plant wholly beyond the limits of the | tunately, he was unable to be present, and his 
private investigator, that the Laboratory ought to! paper was read by the secretary to a limited 


do. 


Moreover, much of the work done must be! audience. Curiously enough, neither Lieut.-Colonel 


of great importance to one of our biggest industries, | Rota, nor those who took part in the discussion 
and it is, therefore, quite rightly carried out with | which followed it, seemed to know much about the 


the help of Government grants. 


Only on a single | subject ; and no information of any particular value 


point do we feel any misgiving. The Tank Com-j|was supplied. The paper is in effect an account of 
mittee have insisted on the fact that experiments | certain experiments made with a steamboat in the 


carried out in the tank to the order of private firms | 


will be absolutely confidential. 
word in italics because they have done so. 


Royal Dockard at Castellammare di Stabia, first 


We put the| with a single screw and afterwards with two con- 
The | trary turning screws of different diameters on a 


object no doubt is to encourage shipbuilders to | common axis with a constant pitch, and also with 
make use of the tank, and so render it self- | 


supporting. This in itself is laudable, but 
it may have a bad result. The tank, it must be 
remembered, is a gift from Mr. Yarrow to the 
Laboratory, just as other appliances there used are, 


in their much smaller way, gifts from other people. | 
But the Laboratory is a national institution, it | 


belongs to the country, and all gifts made to it, of 
course, belong also to the country. It follows, then, 
that the tank must do something for the general 
welfare. It will not do for it to be wholly at the 
beck and call of the few people who are rich enough 
to pay for its use, and who will then employ the 
information acquired for their own interests only. 
We are prepared to admit that a good part of its 
time may be devoted to such remunerative work in 
order that the costly plant may pay its way, but we 
do say that no year should be allowed to go by 
without the publication of some carefully considered 





increasing pitch, according to Sir A. G. Greenhill’s 
rules. The author arrived at the conclusion that 
the gain of efficiency was so great that a saving of 
about 20 per cent. in indicated horse-power might 
be reckoned upon; thus, in a cruising ship of 
moderate size, say 10,000 tons, about 250 tons 
could be saved in the weight of her machinery 
required to obtain 224 knots; or, on the other 
hand, a knot more speed for the same horse- power. 

At first sight it would appear that an invention 
so full of promise ought at once to be taken up; 
but even a superficial examination of facts shows 
that there is little justification for Lieut.-Colonel 
Rota’s optimistic estimate. The experiments were 
made on a very small scale, and two experiments 
were made at the same time—a very serious 
blunder, because it is next to impossible in such 
cases to assign to each its proper value. The boat 
—a dockyard launch—was 46ft. long; she was 


series of experiments for the benefit of all | fitted first with a single screw 3ft. 9tin. diameter, 


sundry. 


2 384 ‘results, but where that is not possible the tank | horse-power. 


Probably in some cases persons who have | with four blades and a constant pitch of 4ft. Sin. 


| used the tank may consent to the publication of the|She made a speed of 7 knots with 21 indicated 
She was then fitted with two screws 
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revolving in opposite directions. Two sets of 
experiments were made. In the first the screws 
were of the same diameter, 2ft. Stin., the pitch 
being 3ft. 14in. The combined blade area was equal 
to that of the single screw. But it will be seen 
that the diameter and pitch were very different ; 
thus we have the possible effect of the new dia- 
meter and pitch mixed up with the use of two 
screws, and so, as we have said, two experiments 
were tried at the same time. In this series a 
speed of 7 knots was obtained with 19.2 indicated 
horse-power, not very much gain; but Lieut.- 
Colonel Rota argues that the loss by water friction 
and that of the gearing was so much greater with 
the double screw than it was with the single screw 
that the actual efficiency of the propellers must 
have been nearly 27 per cent. better. 

A third set of experiments was then made, 
two screws being used as before. The forward 
screw was 2tt. Tin. diameter, with a mean pitch of 
3ft. 53in. The after screw was lft. Stin. diameter, 
with a mean pitch of 2ft. 3in. With these screws 
a speed of 7 knots was got with 21.7 indicated 
horse-power ; deducting for friction as before, the 
gain in power is given as 17.3 per cent. In the 
single screw tria's the revolutions were 220 per 
minute as a maximum. In the first series of 
double screw trials they reached 280; in the 
second series of double screw trials, that of the 
crank shaft being 210, that of the forward pro- 
peller was about 270, and that of the after 
propeller 405. Nothing is said about slip. 

It is obvious that grave mechanical difficulties 
stand in the way of using two screws if gearing is to 
be employed; but Colonel Rota suggested turbines 
revolving in opposite directions: Even in this way 
it would seem that we only substitute one 
mechanical problem for another. Furthermore, the 
experiments were far too limited in their range to 
permit any general deduction to be drawn. Thus 
it is not at all certain that the original single pro- 
peller of the launch is that best for her. The mere 
reduction in diameter of the double screws, giving 
them as it does virtually deeper immersion, may 
confer a very considerable advantage. The author 
referred at the outset to the antiquity of the idea, 
naming Ericsson’s patent of 1836. Several others, 
however, have tried to reduce the principle to 
practice, as, for example, Captain Smith in 1838. 
At a comparatively recent period Mr. De Bay 
patented a double propeller. ‘'ank tests with this 
showed a large gain in thrust for the same power. 
A company was formed, and a steam yacht was 
fitted out under the patent. The results were very 
satisfactory as regards speed, power, and steering. 
But three large bevel wheels, although machine cut, 
made an intolerable noise and caused vibration. 
They were of necessity too small in diameter and 
wore out rapidly, so that the scheme went no 
further. This was a notable experiment, however, 
in that it was carried out on a considerable scale. 
Probably it was the most conclusive trial that the 
double propeller ever received, and we feel some 
little surprise that no one at the meeting men- 
tioned it. 

In the course of the discussion, Mr. Luke very 
naturally regarded the results given, with some 
doubt, in the sense that they did not appear to be 
fit for general application. He said, indeed, 
that Professor Durand, of Cornell University, 
had recorded experiments with double screws in 
the open, that is away from a ship, which 
showed a loss of 10 per cent. instead of a 
gain. Mr. Wingfield held that deeper immersion 
of a screw did no good so long as ait was not 
drawn down, because a ship dragged more water 
after her the nearer we got to the surface. Mr. 
Blackburn said that he had seen a propeller, which 
had small blades fitted on the nut, which came 
just in the spaces between the large blades, and 
that on inquiry he found that they were regarded 
as a substantial improvement. It is not often that 
Sir William White, who was in the chair, is caught 
tripping, but, referring to the Mangin screw, which 
consists of a pair of narrow two-bladed propellers 
placed one behind the other, intended for use in 
sailing ships, the screws being set straight up and 
down in line, when not steaming, with the stern- 
post, he forgot that this screw had been used a good 
deal in H.M. Navy. Among other ships the 
Favourite was fitted with it. 

It is to be regretted that Colonel Rota merely 
glanced at the theory of the double-action propeller. 
His view seems to be that the guide blades of 
Thornycroft’s system and those of Parsons and 
Rigg are special cases of the double propeller 
arrangement, the after screw being replaced by 
guide blades. But in point of fact there is a wide 
difference. A revolving screw apparently produces 





a rope in the water, with as many strands as there 
are blades. There is not a true spin given to 
the water; but it is not necessary here to consider 
this further. Guide blades are intended to prevent 
the waste of energy expended in spinning the rope 
and to direct the water straight aft. But there is 
reason to believe that the after propeller, as a 
double propeller, spins a water rope, though not to 
the same extent as a single screw. The real idea 
is that the forward propeller, by directing water 
forcibly on the blades of the after screw at the 
proper angle, greatly increases the thrust of that 
propeller ; while, further, a considerable reduction 
in diameter and weight can be secured. How far 
the first part of this theory is or is not true has 
never, to our knowledge, been settled, as the 
respective thrusts of the two screws have never 
yet been measured. 


The Freedom of Contract. 


To those who study the views and methods of 
trades unionists, a recent declaration made by Mr. 
Henderson in the House of Commons is fraught 
with considerable interest. He was explaining the 
attitude of himself and his compeers on the Terri- 
torial question. He was protesting against the 
course adopted by an insurance company, which is 
making it a condition of employment that each 
clerk shall enrol himself a member of the new 
force. ‘The trade unions,” said Mr. Henderson, 
“are in favour of freedom of contract.” It was easy 
for him to make this assertion; we should like to 
have an opportunity of reading the evidence which 
he can adduce in support of his statement. The 
perusal would not require much demand upon 
our time. A more difficult task for Mr. Henderson 
would be to explain away the mass of evidence 
which could be called on the other side to show that 
interference with freedom of contract has been and 
still is the fundamental policy of every trade 
union in the country. One illustration, taken from 
the well-known case of Conway v. Wade, ought 
to suffice to convince the mind of any unprejudiced 
person. Conway was a member of the Labourers’ 
Union. Seven years ago he had been fined 10s., 
but did not pay, and no action was ever taken 
against him for default. In September, 1907, he 
rejoined the union, got his card of membership, and 
showed his receipt to the defendant Wade. On 
October 2nd Wade went to the foreman, and told 
him “he had better stop Conway, or there would 
be trouble.” The plaintiff saw the defendant and 
remonstrated, and asked him if he should stop him 
wherever he went. ‘‘Certainly I will,” said the 
defendant. The plaintiff said, “Have I got to 
starve?” The defendant replied, “Do what you 
like.” The plaintiff brought. his action, against 
which the defendant was held to be protected by 
the Trades Disputes Act. And yet a representative 
of trades unionism in the House of Commons, one 
who cordially supported the principle of this 
measure, has the boldness to assert that trades 
unions are in favour of freedom of contract ! 

The truth is that nearly every act dcne, and every 
great movement supported, by a trades union in- 
volves interference with the freedom of contract. 
The Trades Disputes Act itself, to which we have 
above alluded, was the culminating point of a long 
agitation. It has declared that it is lawful for the 
trades unions to interfere with freedom of contract. 
Although it is only in its infancy, it has not, apart 
from the above case, had any very marked effect 
on the relations between employers and employed. 
For instance, we are not aware of any case in 
which its aid has been successfully invoked to 
prevent any employer bringing an action for 
damages for acts done in furtherance of a trade 
dispute. In the famous Taff Vale Railway case 
heavy damages were recovered by employers for an 
illegal strike ; we do not know that any strike has 
taken place since the passing of the Act which, but 
for the Act, would have enabled any employer to 
recover damages against any union. It is possible, 
of course, that there have been “‘illegalities ”’ ren- 
dered legal by this Act, in respect of which 
employers have felt it hopeless to proceed. But we 
have reason to think that those who have long 
supported the principles of trades unionism, and 
who, in their endeavour to procure immunity for 
these bodies, supported the Trades Disputes Act 
with the utmost zeal, are beginning to see that 
there are two sides to the question. Parliament 
was asked to pass an Act which was to legalise 
unlawful acts. It passed this measure as expressing 
the so-called “will of the people.” The duty of 
interpreting it has devolved upon the judges, and, 
having regard to the object of the Act, it is not 
surprising that the Courts have determined to con- 





strue it with the utmost strictness. As Loy 
Justice Farwell said, in the case of Conway , 
Wade, above mentioned :—" It was possible for the 
Courts in former years to defend individua) liberty 
against the aggression of kings and barons, becaugy 
the defence rested on the law which they admin. 
istered ; it is not possible for the Courts to do 80 
when the Legislature alters the laws 80 as to destroy 
liberty, for they can only administer the law. The 
Legislature cannot make evil good, but can make it 
not actionable.” In these circumstances we ay 
not surprised to hear that Mr. Atherley Jones, KC. 
writing recently in one of the monthlies, points out 
that what he and the late Sir J. Lawson Walton 
feared has come to pass, namely, that the Trades 
Disputes Act has acted to the prejudice of working 
men by leading the Courts to limit the legitimate 
functions of trade unions. So long as the trade 
union was comparatively harmless in its opera. 
tions, there was no need for the Court to scrutinise 
the rules too closely. Now that it is declared 
immune from certain classes of action, it is neces. 
sary for the Courts to see that the powers authorised 
by the rules shall not be ex seeded. 

Apart from the Trades Disputes Act, there are 
certain other measures on the Statute-book which 
involve interference with the freedom of contract, 
the real effect of which is only just beginning to 
dawn on the working man. The legislation which 
is supported by the representatives of labour is 
generally framed with the single object of bleeding 
the employer as much as possible. If the hours of 
work are considered to be too long, Parliament is 
asked to cut them down. If the conditions of life 
in factories are too severe, the cry is to improve 
them at the expense of the employer. Last, but 
not least, with reference to the Workmen's Com- 
pensation Act, the only audible complaint of the 
proletariat is that it does not go far enough ; that 
it provides too small a measure of compensation ; 
that it does not mulct the employer in damages for 
every accident. We say “audible complaint” 
advisedly; for, as we shall presently see, there 
appears to be a growing feeling in the older and 
wiser heads amongst the working classes that the 
Compensation Act is by no means an unmitigated 
blessing to certain classes of workmen. 


What appears to be forgotten by the labour 


| agitator is that if the employer is harassed by all 


kinds of grandmotherly legislation, if wages are to 
be fixed for him by the trades unions, he must take 
measures in his own protection. For he is not 
always his own master. Very often he is a limited 
company whose shareholders take an interest in the 
annual balance sheet. Finally, he has to remember 
the pockets of his customers. All the restrictions 
imposed by Parliament and the trades unions tend 
towards increased cost of production. If the 
employer cannot diminish the cost of production by 
diminishing his wage bill he must do so by some 
other means. And the means adopted must sooner 
or later, directly or indirectly, affect the pocket of 
the working man. To illustrate this point, let us 
draw attention to the most recent results of the 
Workmen’s Compensation Act. It is too late in 
the day to criticise the root principle of this 
measure; possibly it has done much good to the 
individual workman—to the soldier of industiy who 
has been permanently disabled from following his 
employment. But what is the position of the 
middle-aged workman who is unable to contract out 
of the provisions of this Act? Seeing that he is to 
be held liable for every accident, the employer is 
beginning to be chary of employing any man who 
suffers from any physical defects, or who, owing to 
his advancing years, is more likely to be the victim 
of a serious accident. Upon a man of this stamp 
the Act presses with cruel hardship. He may be 
reduced from the position of skilled artisan earning 
good wages, to that of a mere casual labourer. 
He may even be forced to join the ranks of the 
unemployed. It is no mere idle statement 
of ours that employers are beginning to study 
the physique of the men whom they take 
into their employment. At a recent meet- 
ing of the Medico-Legal Society, a doctor who 
is retained by a large gas company told his audience 
that on the following morning he would have to 
examine over 100 casual labourers in order to see 
if they were fit for work. Nor was the examination 
to be a perfunctory matter. Each man was to 
strip in the presence of the doctor, in order that 
any trace of physical infirmity might be detected. 
The doctor did not state the exact percentase of 
the casuals which he was in the habit of rejecting, 
but he did say that many of the men declared their 
willingness to sign any document which might be 
placed before them, waiving their rights under the 
Compensation Act, if only they could be passed as 
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ft for work. This is the direct result of the move- 
ment which culminated in the Workmen’s Compen- 
gation Act. Under the old Employers’ Liability 
Act a man could contract out if he were so advised; 
he has now been deprived—and, as we think, un- 
justly deprived—of that freedom of contract which 
ig so often made the proud boast of the free 
inhabitants of Great Britain and Ireland. 








LITERATURE. 


Hydraulics and its Applications, By A. H. Gibson, Lec- 
‘turer in Engineering in the University of Manchester. 
xv. + 749 pages. Archibald Constable. 1908. 

Turis is a valuable addition to the list of treatises on 

hydraulics, now growing rapidly in number, although 

water power in this small country has not increased in 
extent, but diminished rather, to judge by the number of 
picturesque water mills to be seen derelict, due to the 
introduction of roller milling and the import of flour from 

America ready ground. 

The author explains the scope of his work in a short 
preface, and thanks his colleagues for criticism and assist- 
ance, and the manufacturer for the loan of diagrams of 
hydraulic machinery at work. A list of the symbols 
adopted in the text throughout is a valuable prelude ; but 
here was the author’s opportunity of introducing to the 
reader the Hospitalier notation, clear and simple, for the 
expression of the numerous derived units which occur in 
Applied Mathematics. For instance, linear velocity v 
in feet per second would be written v f/s, pressure p 
Jb/ft.2, instead of the full length pounds per square foot ; 
Q discharge would be in ft.*/sec. ; while the units omitted 
in the definition of f and 4, coefficients of pipe flow 
friction and viscosity, would appear to be |b./ft... And 
so the Hospitalier system is of universal application, and 
keeps the units under observation in such bafiling cases 
where a change, tay, from |b./ft.2 to tons or cwt./in.? is 
made by a practical n:an, without a word of explanation. 

The author is addressing the student of engineering, 
and so he does well in having nothing to say about mass, 
tonal and poundal, and their subtle distinction, insisted on 
so carefully by the pedantic schoolmaster, who is never 
called upon to apply the abstract unnatural Mechanics 
which he teaches. 

We would bar, then, from the author's definitions the 
one for p, the density of water, W/g, as incapable of 
expression by the Hospitalier system. 

For the same reason, formule such as those on page 357, 
are more expressive when g is removed from a position 
close under W to a place where it will assist in a dynami- 


Thus the expression a (v—u) is 
g 





cal interpretation. 


better written W Av ” = and given in second-pounds, 
rf 


or pound-seconds, as the product of W Av pounds, 
"—" seconds. So also ae ” (v2 — u*) should be 
g 


and 


"Eom 2 
5 “, and then WA v is the pounds, 
2 GQ 





printed W Av 


ye — a! 


2 
and the feet, which are the factors which make 


up the foot-Ib. 

So, too, the formula on page 202 for h = J ile ould 
vy? 
29 

Much of the confusion would have been avoided in 
modern dynamical teaching if g had always been kept 
away as far as possible from W, and made to take a place 
— its dynamical influence could be interpreted as 
above, 

Two useful preliminary chapters on the Hydrostatics 
required in the sequel are followed in Chapter III. by an 
analytical discussion of the dynamical equations of a fluid 
when viscosity is taken into account, without which the 
meg would be mere Hydrodynamics, and not Hydraulics 
at all, 

The author has adopted here, tacitly and perhaps 
unconsciously, the eheciatn measurement of force and 
not the gravitation measurement he employs in his prac- 
tical application. The change requires explanation, or it 
can be avoided altogether by the qualification of pressure 
p and force components X, Y, Z by the factor g. But in 
Bernoulli’s theorem and its application to the Venturi 
og the author resumes automatically the gravitation 
,, The forced and free vortex of Fig. 43 would give an 
ideal shape to a circular Brooklands track. We seem to 
detect a latent humour in the statement on page 96, that 
a free vortex in the northern hemisphere is more likely, 
if left to itself, to start a rotation against the sun and 
the clock. It is possible that the motorist might detect 
a slight difference in the two directions on a circular 
track, using it as a Foucault experiment on a very large 
scale. But the explanation of the natural direction of 
revolution of a free vortex will prove useful to parry an 
mevitable question. 

The second half of the book gives a very complete 
account with diagrams of hydraulic machinery, much of 
Which depends for its essential action on the impact of a 
Jet against a plate. The figures show a small turbulent 
ae where the stream divides, which does not exist if the 
: mholz-Kirchoff theory of free stream lines is accepted. 
a he cematical treatment is not inserted by the author 
iti is theory, and, as usually presented in the text-books, 

— much more difficult than is necessary. It can 
be “hl however, that all the various cases capable of 

ution are derivable from one simple fundamental 

forem, The subject is of great importance at present 


read better as fl 
m 





in its practical application to the aéroplane flying 
machine, the great achievement of the year 1908. Here 
the wide séroplane, comparatively short like wings in 
the direction of advance, possesses the extra advantage 
of stability in its broadside progression, in addition to a 
given efficiency in lifting power. 

The Helmholz theory was applied originally to the 
flow from a rectangular orifice, and F. Kétter has shown 
how the influence of gravity may be taken into account, 
as in Fig. 61; but the careful student who calculated the 
coefficient of discharge from the parabolic jet shown there 
would arrive at a result surprisingly low. And siphon is 
the true etymology, not syphon. Compared with Fig. 148, 
a bullet photograph does not show eddies except in the 
wake, when the bullet is pointed; but it is curious that 
the latest experiments by Dr. W. Schwinning with a flat 
head does ew signs of an eddy wave starting a little 
behind the shoulder, as in Fig. 148. 

A candle in a still room with a long wick will show a 
change from regular to turbulent motion in the ascending 
smoke ; and so wil] a singing gas jet or blow-pipe flame. 

Impinging flames appear to afford the readiest experi- 
ment illustration on a small scale of the same effect with 
large liquid jets. 

Turbulence seems to arise from the cumulative effect 
of internal friction and viscosity, however small. 

Turbulent motion, arising after a critical velocity is 
passed, is the bane of all exact hydrodynamical theory, 
and yet the discussion of turbulence is of fundamental 
importance. 

Osborne Reynolds was the first to experiment on the 
critical velocity at which turbulence begins ; and he was 
so bold as to give the modification for turbulent motion 
of the general equations, but the results are of very 
formidable appearance. 


Die Baumaschinen. Dritter Band. Von F. Lincke. Second 
Enlarged Edition. Large 8vo., pp. 3763, with 1079 
Illustrations, and Atlas of 19 Plates. Leipzig: W. 
Engelmann. 1908. 

Tus is a re-issue in an enlarged form ofa book called in 

the original the third volume of the fourth part of the 

“ Handbook of the Engineering Sciences,” which collec- 

tively extend to more than thirty volumes. Upon former 

occasions we have had the opportunity of noticing the 
preceding volumes of this group, the first dealing with 
pumping, dredging, pile driving and their accessary 
mechanical appliances; and the second covering the 
subjects of deep boring, rock drilling, coal cutting, shaft 
sinking, and other excavating machinery and electric 
igniters for blasting, The present volume contains 
articles on lifting machinery for weights, the electric 
driving of such machinery, mechanical appliances for the 
conveyance of bulk goods, mechanical and structural 
appliances for architectural and bridge building purposes, 
and diving and subaqueous lifting work, which although 
classified as Chapters IX. to XIII. of the complete work, 
are really independent treatises by the editor and seven 
other coadjutors, most of them being professorial 
colleagues at Darmstadt and other technical high schools 
in Germany, Holland, and Hungary, and the connection 
of some of these with the ostensible subject, which 
probably might best be rendered as “ Machines for 
builders and civil engineers,” is not immediately 
apparent. Thus Chapter X., rather more than a hundred 
pages long, on. “The Electric Driving of Lifting 
Machinery,” stated to be intended mainly for the use 
of designers assumed to be familiar with the details of the 
mechanical parts, aud to have a general knowledge of 
electro-technical principles, is for greater completeness 
introduced by a “short summary ” of the latter part of 
the subject. Unfortunately this short summary takes 
up three-quarters of the whole space, so that the main 
subject is necessarily somewhat scantily treated. 
Chapter XI., on “ Mechanical Appliances for the Con- 
veyance of Bulk Goods;” another hundred pages of 
interesting matter, beginning with colliery pit tubs, and 
passing by grab buckets, trough and belt conveyors, rope 
haulage, telepher and other overhead lines and numerous 
other contrivances, to a conclusion with automatic sacking 
and weighing machines, goes over ground with which we 
have become familiar in the works of Dr. Buhle and 
other authors, as well as in the catalogues and detailed 
publications of the manufacturers of such specialities. 

In fact, this part bristles with references to patent specifi- 

cations, which although salutary, may be rather depressing 

to the enterprising designer in search of novel and 

original combinations. The final chapters XII. and XIII, 

making up about half of the volume, have a more direct 

connection with the nominal subject—namely, erection 
and submarine work. The first of these gives a very full 
account of the methods and appliances employed in 
building work, from the simplest hoists and lifts for 
building materials to scaffoldings and centerings for 
masonry structures and arched bridges to the newest 
devices in launching and traversing finished spans in the 
largest modern bridges. Then follow sections on the 
erection of church spires, lighthouses, large chimneys, 
and monumental statuary. Without detracting from the 
work as a whole, we are inclined to regard this chapter as 
the best part of it, and its value is enhanced by the 
excellent illustrations given in the plates accompanying 
it. The final chapter on submarine work, by Dr. Hotopp, 
treats of diving, divers and diving bells, dresses, arrange- 
ment for lifting heavy weights under water, and the 
raising of wrecks by salvage steamers, &c. There is also 

a good discussion of the subject of compressed air sick- 

ness, and the precautions to be observed in working in 

artificially dense atmospheres, based upon the work of 

the Vienna physicians, Drs. Heller, Mager, and V. 

Schrotter. The concluding volume is intended to include 

the subjects of the occurrence of, properties and quarrying 

of building stones, stone cutting and dressing, and mortar 
machines, with a supplement on t2sting materials and 
water-power machinery, and should prove to be of con- 
siderable interest. In addition to a considerable index, 


lists of references classified according to subject are given 
in each of the sections. These are full and well arranged, 
although somewhat deficient in original references. Thus 
it seems odd to be referred for accounts of English light- 
houses to French, Swiss, and American journals, instead 
of the “ Proceedings” of the Institution of Civil Engineers, 
where many of the originals have appeared. 





SHORT NOTICES. 

The Electrician Series—Boiler Feed Water. By Fred A. 
Anderson, B.Sc. (London), F.I.C., F.C.8. London: The 
Electrician, Salisbury-court, Fleet-street, E.C. Price 6s. 
net.—The author in writing this book evidently has in view 
the object of more closely uniting the chemist and the 
engineer. The book is really a scientific inquiry into the 
causes and effect of corrosion, piéting and priming, and with- 
out discussing any controversial points, he gives the generally 
accepted theories of the subject, and explains how the im- 
purities in feed water are practically removed. There are 
seven chapters. The first is simply an introduction, in 
which the author deals with water generally, briefly re- 
ferring to its impurities. In the second chapter he discusses 
scale formation and corrosion from the chemical point of 
view, and explains how to estimate hardness, alkalinity, total 
solids, sulphuric acid, chlorine, and nitric acid. In the next 
chapter an explanation is given as to how the results obtainec 
by the methods described in the previous chapter may be 
utilised to form an idea as to the probable way in which the 
various constituents are combined. So far, what we may call 
the theory of the subject has been dealt with. The author 
then goes on to describe how the impurities may be removed 
from the water to render it innocuous to the boiler and other 
parts of the steam raising plant with which it might come in 
contact. The removal of oil or grease from feed water is con- 
sidered in Chapter VI., and means are suggested for its 
removal. The last chapter is on steam boilers: their selec- 
tion, management, cleaning, and inspection. The subject is 
one upon which many books could be written, and it is 
obvious, therefore, that the author cannot do it justice in the 
space at his disposal. Many useful hints are, however, given. 
It would, we think, have been better had the author devoted 
this space to the description of modern water softening plants. 
Throughout the book there is no diagram or illustration of 
any kind to indicate the working of such apparatus, and as 
there are now so many machines on the market—all working 
on the same principle and differing only, it is true, in the 
methods of addirg the reagents and their structural design— 
a book on the subject of boiler feed water without such a 
chapter tends to lead us to think that it is incomplete. Other- 
wise, much useful information is given in a clear and concise 
manner. 

The Engineer’s Year-book of Engineering Formule, Rules, 
Tables, Data, and Memoranda, 1909. By H. R. Kempe, 
M. Inst. C.E. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill. Price 8s.—This year- 
book is so well known to engineers that we need only refer to 
the changes that have been made in this, the sixteenth edition. 
Every section has been revised and brought up to date, but 
this particularly applies to the chapters on Steam Engineer- 
ing; Gas and Oil Engines; Sanitary Engineering; Reinforced 
Concrete; while the section on Naval Architecture and 
Marine Engineering has been completely re-written. 
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COMPARISON OF LARGE POWER FIXED AND 
FLOATING CRANES. 


DURING the last five or six years several large fixed electric 
cranes have been erected, or are in the course of erection, on 
the Clyde and Tyne, and also at Barrow, Keyham, and 
Sunderland. The cranes are all of the cantilever, or so-called 
‘* Hammer ’”’ type, a design which for large cranes originated 
in Germany, where such were erected at Bremerhaven and 
Kiel, in about 1900. The first two cranes of this typeerected 
in Great Britain were practically the same design as those 
existing at the above named German dockyards, and, as a 
matter of fact, were supplied by a German firm of crane 
builders. When, however, British firms were given the 
opportunity of designing and constructing similar cranes they 
dispensed with the centre pillar or mast, and placed the 








Fig. 2—THE GERMAN DESIGN 


roller path on the top of the tower as in the large steam Titan 
cranes, -which have been in use in this country for many 
years. The distinctive features of the two designs are shown 
in the accompanying skeleton diagrams 2 and 3. 

With the exception of the 160 tons cantilever crane now 
being erected at Keyham Dcckyard, all the other cranes have 
been of 150 tons capacity, and the radius for such loads in 
recent cranes is about 80ft. or 90ft. A longer radius is 
provided for lighter loads and proportionately quicker lifting 
gear. The height from the ground level tc the top uf the canti- 
levers is generally about 150ft. The development of this 
type of crane was toa great extent brought about by the 
faults common to the older types of derrick and jib cranes, 
and, as far as utility is concerned, the cantilever crane is all 
that can be desired. Cantilever cranes, as now being con- 
structed to suit modern liners and battleships, and with the 
girder work designed in accordance with the stresses adopted 
in the best British bridge-building practice, have become 


Fig. 1 


costly in proportion, and it is in consequence of this fact that 
the present short article has been written to call attention to 
the modern type of floating crane as a possible substitute for 
the cantilever crane. Practically all large shipbuilding yards 
must from time to time be able to place on board loads up to 
at least 150 tons, and with this fact in view it becomes 
necessary for such firms to provide reasonably efficient tackle 
at the smallest capital outlay. 

The cost of an ordinary 150 tons electric cantilever crane, 
complete with simple foundations. is about £30,000, the 
interest on which at 4 per cent. is £1200 per year. Neglect- 
ing the expenses of working and upkeep, this figure alone 
makes the cost of handling heavy loads an expensive item, 
more especially when two cranes have to be provided in one 
yard, to enable two boats to be under construction at the 


Fig. 3-THE BRITISH DESIGN 


same time. With the exception of a comparatively few loads, 
the bulk of the work on aship can be put on board at less 
cost per ton in power with an ordinary 30 tons travelling jib 
crane so that large cranes can be regarded more or less as a 
‘* stand-by.’’ To fulfil this purpose as cheaply as possible a 
special type of floating crane, as shown in Fig. 1, has recently 
come into use in one or two shipyards. 

A 150 tons crane of this type, constructed as described 
below, costs about £17,000, or about one-half the price of an 
ordinary cantilever crane. Against the questionable dis- 
advantage of somewhat slower speed in handling heavy loads 
by means of a floating crane, compared with the cantilever 
type, may be set the following advantages :—(1) One floating 
crane, being portable, can be used to serve a number of boats 
under construction at the same time. (2) The crane can be | 
used for conveying heavy loads from adjoining waterside 
works or other parts of a dockyard, thereby saving the expense 


and difficulties of heavy haulage. (3) If desired, it is always | 


possible to let the crane on hire to smaller local concerns for 
emergency work at a paying rate. (4) The usual difficulty of 
procuring a good foundation for a cantilever crane on soft 
ground is avoided, and this, together with other considera- 
tions, enables a floating crane to be built and delivered much 
quicker than is possible with cantilever cranes. 

Floating cranes may be divided into two types, the 
revolving and non-revolving, as shown in Figs. 4 and 5; but 
it is principally with the latter that this article is concerned, 
since the former, although possessing some advantages, 
becomes nearly as expensive as the fixed cantilever cranes, 
The non-revolving type of crane has emanated from the old- 
fashioned floating sheers, the braced structure taking the 
place of the ordinary legs, and enabling the boat to be made 
more compact. This type of crane is best worked from the 
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Fig. 4—REVOLVING FLOATING CRANE 


open or water side of a ship under construction, the lighter 
materials, say up to 30 tons, being placed on board by an 
ordinary travelling crane on the dock side, and the maximum 
load radius should be such that the inner line of engines, 
turbines, boilers or guns can be placed in position direct, as 
shown in Fig. 5. ’ 
A fine example of the non-revolving type of floating 
crane is shown in the illustration—Fig. 1—which represents 
a crane of 150 tons capacity, as supplied to the Kawasaki 
Dockyard Company, Japan, by Cowans, Sheldon and (om- 
pany, Limited, of Carlisle. The maximum outreach of the 
jib or cantilever is sufficient to plumb the engines of a twin- 
screw boat of about 70ft. beam, and an increased outreach of 
60ft. has been provided for loads up to 20 tons, The main 
block can be derricked in to a minimum radius of 26ft., to 
enable loads to be deposited on deck for transport. The deck 
immediately in front of the crane is strengthened to carty 
heavy loads, and two trolleys are also provided to facilitate 
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the distribution of two or three loads up to about 50 tons 


a cantilever is constructed throughout of rolled steel | 
plates and sections, and, in addition to the main side bracing, | 
is braced horizontally and transversely to resist wind pressure | 
and forces due to surging of loads. The cantilever is con- 
nected to the bottom frame by heavy turned steel pins at the | 
forward end, and is carried at the other end by two large | 
steel screws, Which engage with suitable nuts on the canti- | 
lever, and thereby enable the radius to be varied. 
The main and light lifting purchases and the radius vary- 
gear are all worked from one pair of horizontal steam | 


in 

an fixed to the floor of the boat, as shown in Fig. 5. | 
Steam is provided by a marine type boiler placed in a 
separate compartment behind the gear. 


The pontoon, which is practically a large steel box, is 100ft. 
long by 70ft. wide by 12ft. deep. There are two solid plate 
longitudinal bulkheads, and two are placed athwartships, the 
bottom frame of the crane being securely connected to the 
pontoon at the intersection of these bulkheads. Several 
lattice girder bulkheads are also fitted in between the plate 
bulkheads to stiffen the deck and floor of the boat. The two 
rear compartments are arranged to contain the water ballast 
for trimming the boat, a steam-driven centrifugal pump | 
being fitted for discharging the water ; but, unless there is 
any particular reason for keeping the deck absolutely level, 












INTERNAL LUBRICATION OF STEAM ENGINES. 





IN a lecture recently given by Mr. I’. C. Thomsen at Not- 
tingham some interesting remarks were made by him 
regarding internal lubrication of steam engines. Unfor- 
tunately, we have not the space to print the paper im extenso, 
but the following is a brief extract. Mr. Thomsen com- 
menced by showing that common-grade oils, even if applied 
in the best possible manner, do not reduce the frictional load 
very much. In one instance, a 100 horse-power steam engine 
developed 27 horse-power on the frictional load with no 
internal lubrication. Using ten drops per minute, a common 


| cylinder oil reduced the frictional horse-power to 23. 


Employing four drops per minute of a better-grade oil, the 
frictional load was reduced to 20 horse-power. But by 
applying only two drops per minute of the best obtainable 
cylinder oil, the frictional load fell to 18 horse-power. 

A remarkable test which was carried out on a horizontal 
rolling mill engine with two different sets of lubricants in use 
resulted in the following data being obtained :—Running the 
engine with no load, ‘and employing a common grade of 
cylinder oil for the internal lubrication, and similar grades 
for the external lubrication, the indicated horse-power, taken 
as an average from 20 cards, was 94.2. Five weeks after, 
having in the meantime substituted high-grade oils through- 
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Fig. S—-NON-REVOLVING FLOATING CRANE 


there is not much necessity to vary the ballast. If sufficient 
water is left in to balance the maximum load at the agreed 
careen, that quantity may remain constant and will cause no 
further inconvenience than an inclination of 2deg. or 3 deg. 
to the stern. Two steam capstans and two winches are 
placed on deck, together with the necessary fairleads and 
bollards for hauling purposes. No propelling engines are 
provided for this crane, since it is not required to 
travel long distances, and can generally be hauled and 
manceuvred about the dock by means of its own capstans 
and winches, 

If propelling engines are fitted to a boat of purely 
rectangular shape, they have to be abnormally large in 
proportion to the speed, and add considerably to the cost of 
the crane, a fact which makes it far cheaper to hire a couple 
of tugs when a long distance has to be covered. Under 
conditions where propelling engines are necessary, it is better 
to have the boat floor and the corners cut away fore and aft, 
and thereby reduce the resistance to propulsion. 

In practically all floating cranes the machinery is driven by 
a steam engine direct; in fact, for intermittent working 
there is no very obvious practical recompense for the extra 
capital which has to be expended in placing a steam or 
producer gas generating plant on board, in order to secure the 
slightly increased efficiency of transmission of power to the 
various motions which may be obtained by electrical instead 
of mechanical means. A properly constructed floating crane 
of the above type requires no greater skill in operating than 
any other type of crane, and the cost of upkeep will not be 
more than that of a cantilever crane. 

In conclusion, it may be said that shipbuilding firms, both 
at home and abroad, are beginning to give more consideration 
to this type of crane, and there is every possibility that those 
yards which have not the surplus capital to spend on the more 
fashionable cantilever cranes may, in the near future, be 
content to invest in the cheaper type of floating crane which 
has been described above. 





out, the frictional load, taken under exactly similar con- 
ditions, had fallen to 41.4 indicated horse-power, showing 
a reduction of 56 per cent. The cost of lubrication 
was reduced 19 per cent. with the new oils, the 
actual quantity of oil required being only one-third of 
that required of the previous oil. As regards judging the 
comparative values of different cylinder oils, the lecturer 
stated that there was only one way of doing this, namely, by 
actual tests on the engine itself. Chemical tests of gravity, 
viscosity, flash point, and so forth are excellent for the 
purpose of identifying a grade of oil, but they do not indicate 
its practical value as a lubricant. 

Mr. Thomsen then dealt with the means of application. 
First, the ‘‘ direct ’’ or old method, by means of which the 
oil is introduced into the cylinder or valve chest, either 
through tallow cups or by other means. Secondly, the 
‘* indirect ’? method, by means of which the oil is introduced 
into the flow of steam, and the steam becoming more or 
less permeated with the oil which is atomised. When 
the oil is introduced inte the main steam pipe, on 
entering the pipe through an opening flush with the inner 
side of the wall, it meets the steam rushing past, and will be 
carried along with the steam into the engine more or less 
rapidly. This method is not always satisfactory, and it has 
been found that only cylinder oils heavily loaded with animal 
oils would give anything like satisfactory results. It is 
not difficult to understand this, as by the nature and 
the way in which the oil was introduced into the pipe 
it would simply run along the inside to the engine, urged 
along by the action of the steam. It is, however, very 
important that the steam should become permeated with 
the oil, and this can best be accomplished by means of an 
appliance called an atomiser. Assuming the velocity of 
the steam in actual practice to be between 60ft. and 150ft. 
per second, it will be understood that every drop of oil which 
appears in the open end of the atomiser will be instantly 
broken up into globules, and be distributed in the body of the 








steam. The steam on its way through the engine will there- 
fore carry along the oil in a finely divided state, and lubricate 
all surfaces with which it comes in contact. During the 
expansion of the steam in the high-pressure cylinder some 
steam is condensed, and the small globules of water, which 
are the result of the condensation, cling to and surround the 
globules of oil in the steam, and will thereafter cling to the 
cooler cylinder walls and form a complete film. Assuming 
that the cylinder oil is a good one, carefully selected for 
the conditions, satisfactory lubrication will be maintained 
by a minimum feed of oil. The oil which is extracted 
in the receivers should be reclaimed from the drain water 
where possible, and separated from the water in a steam- 
heated settling tank. If the oil is of good quality it can then 
be used again. The feeds of oil to the intermediate and low- 
pressure steam pipes need only be from 5 to 25 per cent. of 
the feed into the high-pressure steam main. If oil is intro- 
duced into a steam connection where a partial vacuum exists 
—as, for instance, before the low-pressure cylinder of a triple- 
expansion engine—it is essential that a combined check and 
vacuum valve be fitted. Care should be taken to see that the 
cylinder oil, when fed through an atomiser, should be intro- 
duced on a length of steam pipe with as few bends as possible 
before it enters the valve chest, and that no drains are fitted 
which might trap the oil. As cases which illustrate the 
importance of this point several examples were given, from 
which we take the following :—Two horizontal cross com- 
pound engines were lubricated with sight-feed hydrostatic 
lubricators feeding cylinder oil into the valve chest of the 
high-pressure cylinders ; it was necessary to resort to flushing 
of the low-pressure cylinders through tallow cups which were 
placed on the centres of the low-pressure cylinder barrels. 
After altering the feed to the steam pipe and employing an 
atomiser—in this case only 4in. from the valve chest—the 
consumption of the same cylinder oil was reduced by 25 per 
cent., and the flushing of the low-pressure cylinders was 
found to be unnecessary, as the oil atomised was carried over 
with the steam to the low-pressure cylinders. 

The most difficult type of valve to lubricate is the 
unbalanced D slide valve, the pressure per square inch between 
the valve and its face being greater than that of any other 
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construction. When the direct method of lubrication is 
employed, it is difficult for the oil to find its way between 
the working surfaces, whereas when the oil is distributed 
in the body of the steam, the steam will greatly assist the 
oil in doing the work required. Many engine builders have 
appreciated the difficulties in lubricating these valves, and 
have therefore introduced the balanced type, which is much 
easier to lubricate. In the case of Corliss valves there is 
nearly always a certain part of the valve and valve face with 
which the steam never comes into contact. It is therefore 
difficult for the oil to find its way to these parts. In most 
cases where grinding of the valves is experienced from this 
cause the direct method of lubrication has been employed, 
the oil being introduced directly on the top of the inlet 
valves. By altering the position of the feed to the steam 
pipe, and atomising the oil, grinding will, in many cases, be 
eliminated. Ifa slight grinding still occurs, it will, in most 
cases, be sufficient to employ another grade of oil which is 
compounded:with more or less of a certain grade of fixed oil. 
The explanation is this: The fixed oil, possessing as it does 
greater adhesive properties than the mineral oil, will more 
easily work its way in between the valve and its face, and 
will not be squeezed out so readily. 

The author then went on to discuss packing for pistons 
and glands, and referred briefly to the modern practice in 
this direction. The following example was quoted as being 
an interesting case of how the various types of piston packing 
may have a bearing on the lubricating conditions. Com- 
plaints were made about a high-grade cylinder oil which was 
in use on an 8000 horse-power three-cylinder horizontal 
rolling-mill engine, the complaint being that excessive wear 
showed up in the cylinders, the cylinder walls »ppearing dry 
no matter how much oil was used. The engine had for 
several months been running on a very small consumption of 
cylinder oil, and giving every satisfaction, the oil being fed 
into the three branches of the main steam pipe leading to the 
three steam chests on the cylinders. The engine was hardly 
powerful enough to cope wit the load, and as the chief 
engincer had a suspicion that some portion of the steam was 
leaking past the pistons, the cylinders were re-bored, and new 
pistons were fitted with a modern non-floating type of piston 
ring. When the engine was re-started it was found to be worse 
than ever, and the output of the steelworks largely decreased. 
At the same time the coal consumption went up, and it was 
apparent that more steam was leaking past the pistons than 
under the old conditions. The reason why the non- 
floating rings did not give satisfaction was that the axes 
of the cylinders were not coincident with the axes of the 
three piston and tail rods, and thus the rings at a certain 
part of the stroke were bearing hard against the cylinder 
walls, setting up heavy friction. At the same time, as the 
rings were not moving freely enough, steam was leaking past 
the pistons in enormous quantities. This also explains why 
the cylinder walls were dry, as the steam oozing past the 
pistons would tend to carry away the film of oil on the 
cylinder walls. After some experimenting, new sets of piston 
rings were put in. These were of a type which allowed 
sufficient ‘‘ come-and-go’’ floating to meet the ccnditions of 
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the engine, after which satisfactory results were again 
obtained with the same low oil consumption. 

When testing various grades of cylinder oils, it will always 
be of a certain value to know that they do not contain acid 
or other impurities, but chemical tests giving viscosity, flash 
point, &c., are, as previously mentioned, no indication of an 
oil’s suitability or non-suitability for a given engine. If an oil 
is purchased from a firm of repute the absence of impurities 
can always be relied upon, and if given a trial the oil should 
be tested for a period of at least three months, provided that 
the first few days’ working is quite satisfactory. It takes a 
long time for a good cylinder oil to produce a good working 
skin on the internal wearing surfaces ; in fact, it takes much 
longer than for an unsuitable oil to destr. y the good surface 
produced by the working of a suitable lubricant. After a few 
days’ working of the cylinder oil on trial the consumption of 
oil should be gradually decreased and the minimum feed deter- 
mined, by which smooth and satisfactory running can be 
accomplished. At the end of three months’ working on the 
reduced feed the cylinders should be opened up for inspection, 
and should present a surface of rather dull appearance coated 
with a thin film of oil. The presence of an ample feed of 
oil can be ascertained by sticking a piece of paper round the 
cylinder bore at various parts of the stroke. On rubbing 
off the oil film the surfaces should appear bright and glossy. 
If appreciable wear has taken place the surface will be bright, 
but in quite a different way, and if scoring is not present then 
there will always be found fine streaks indicating wear and 
showing that the oil does not carry sufficient lubricating 
power. The same remarks apply to the appearance of valves 
and valve faces. Whenever a change of cylinder oil is made, 
irregularities are experienced, more or less, during the earlier 
period of its working. This is due to the new oil altering the 
wearing surfaces. Where unsuitable oils have been in use 
and various deposits have accumulated by the piston rings 
and the gland, cylinder oil of a good grade will, if introduced, 
clean the surfaces. In such cases, for example, where dirt is 
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struction to those already in use for land purposes. The 
necessary water supply for cooling and scrubbing the gases is 
obtained from the sea, the salt water having proved; to be, we 











running. Fuel accommodation is also provided for this 


period. 
No provision is made with regard to shaking the fire-grate 
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carried out on the piston-rod, the new oil generally gets the 
blame for the evils disclosed by the previous oil. 

In judging the comparative value of various cylinder oils, 
it is the result of wide experience to find that, although 
cylinder ols of high qualities cannot be sold at low prices, 
yet the reduction in power and saving in wear and tear of 
piston rings and piston-rod packing will more than compen- 
sate for the increased price of the oil. Striking differences in 
the working of various cylinder oils may often be noticed on 
long-stroke slow-speed reciprocating pumps. If a change in 
the cylinder oil be made toa better grade, or if the methods 
of lubrication are improved, the change will immediately 
result in a greater number of strokes per minute, and a 
smoother and more gliding motion of the rods. 
mind the various remarks under atomisation of cylinder oil, 
it will be readily appreciated that, by introducing oils of good 
quality and adopting proper methods of application, it is 
quite within the range of possibility for a lubricating expert 
to accomplish great savings in the amount of power lost in 
friction in a steam engine. 
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| are informed, quite satisfactory for this work. A certain 
amount of fresh water must, however, be carried for supplying 


Bearing in | 


THE accompanying illustrations show the adaptation of | 
a producer gas plant to a 40ft. cabin cruiser built by | 


MacLaren Bros., of Dumbarton. The boat, which has been 


named the Pioneer, bas been built and equipped throughout | 
by the same firm, the engine alone being made outside the | 


Sandpoint yard. The gas plant is of the suction type, employ- | 


ing anthracite coal as fuel. A hopper of sufficient capacity for 
four hours’ running is situated immediately over the producer, 
and can be replenished through a hatch in the fore-end deck. 
The producer plant appears to be similar in design and con- 


Fig. 2—FOUR-CYLINDER 30 H.P. CROSSLEY ENGINE 


the vaporiser, and as only a comparatively small quantity is 
used for this purpose, a sufficient supply is provided in the 
‘ bilge tanks of the vessel for thirty-six hours’ continuous 


SECTION™ AT 
FORE ENO OF ENGINE ROOM 
Looking forward. 




















SECTION AT ENTRANCE TO CABIN. 
Swaiw Sc 


to prevent clinkering, for, according to the makers, the motion 
of the vessel is quite sufficient. Coke is employed as 4 
cleansing medium in both the wet and diy scrubbers. Inthe 
former the gas enters at the bottom, meeting a spray of 
sea water from the top. Reaching the upper portion of the 
wet scrubber the gas is taken to the dry scrubber, through 
which it passes in a downward direction. 

The water spray is found to give ample cooling of the gases, 
and, provided fairly clean coal is used, cleaning of the 
scrubbers is only necessary at very long intervals. 

The engine fitted—Fig. 2—is a four-cylinder Crossley of 
30 nominal horse-power, but it gives rather more than 
this when running on producer gas. The engine speed is low 
for the type of engine, the maximum being 800 revolutions 
per minute. The compression is very high, being approxi- 
mately 1201b. per square inch, and it is claimed that com- 
bustion is quite complete. When the engine is cold it is 
started up on petrol and runs on this fuel until the necessary 


- quality of the gas can be obtained from the producer. 


The engine is set in a true horizontal plane, and it drives 
through a universal joint an inclined propeller shaft, which 
carries a two-bladed reversible propeller. 

A trial run was made recently at which a number of Clyde 
yachtsmen and gas engineers were present. Although the 
weather conditions were most unfavourable, satisfactory runs 
with and against the wind were made, a mean speed of 
9 knots being attained. The cost of running was calculated 
at 24d. per hour. We are informed that the engine showed a 
remarkable flexibility on suction gas, and a total absence of 
smoke or smell either in the engine-room or at the funnel 
was another feature of the plant. We understand that 
MacLaren Bros. are at present negotiating for some large 
ships which are to be fitted with a suction gas producer plant. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opynions of our 
correspondents. ) 





SAFETY VALVES. 


leader on this subject is especially intoresting to 
cently I was responsible for initiating a series 
s of Messrs. Cammell Laird and Co., Limited, 
f which bear out your general conclusions, 
he true measures of the 


Sir,— Your 
me, because only re 
of tests at the work 
Birkenhead, the results 0 ; 
that circumference ond lift are t 
of a safety valve and not area. 2 
at accumulation tests are necessary—and it is 
t how else the efficiency of a safety valve for 
boiler can be ye ge ay — of open- 
ing cough the orifice in the boiler, past the valve opening 
a ate valve-box, and up the waste steam pipe, should be based 
in the well-known laws for velocity and pressure at the varius 
; hese laws, which it is wel! to keep in mind, is 


viz, 
size 

Assuming th 
difficult to sugges 
its own partizular 


stages. One of t 
re the pressure above the valves may be as much as 58 per 
cent. of the boiler pressure without affecting the quantity of 
steam discharged. 


In other words, supposing the boiler pressure to be 100 lb., 
and the pressure in the box, due to constricted areas in box and 
waste pipe, 58 lb., no more steam will pass if the pressure in the 
box is reduced, so long as the lift remains the same. 

Unfortunately, however, with the standard type of safety valve 
in the box is subject to violent fluctuations, due to 
the dynamic action of the escaping steam on the valve lips, and 
the resilience of the spring. When a boiler blows off, the valve 
momentarily lifts too high, and the augmentation of pressure in 
the box above the valves, aided by the spring, shuts the valve 
down again. ‘This alternate opening and closing takes place with 
incredible rapidity, causing priming and damage to the seats and 
valve faces. Moreover, the net opening for the escape of steam is 
restricted, and undue ‘‘ accumulation” of pressure in the boiler 


the pressure 


onsues, 

a“ the case of one of the boilers tested—an oil-fired water-tube 
hoiler capable of generating over 60,000 Ib. of steam per hour at 
220 |b. pressure—a quadruple safety valve was fitted, having 3in. 
valves, of the usual Admiralty type. f 

When evaporating only 30,0001b. per hour, corresponding to 
half power, the accumulation rapidly rose above the allowable 
imit. 
ail is ever the mother of invention, and rather than face 
the expense and delay involved in substituting larger safety 
valves, and possibly double waste steam pipes, it was suggested to 
make some use of the inevitable rise of pressure in the box as the 
rate of evaporation increased. Instead of allowing this pressure 
to mount on top of the valve and partially close it, why not use it 
to hold the valve open by an additional amount, and counteract 
the augmentation of load on the spring due to its additional 
compression ! : 

Accordingly new valves were made without lips, and with 
balance dises somewhat larger than the valves working loosely in 
short cylinders cast with the covers, the top of the discs being 
open to the atmosphere—see the engraving below. 

That the end justified the means was proved by the fact that 
even with one of the valves gagged, the remaining three 3iin. 




















SAFETY VALVE 


valves were ample to carry off all the steam generated at full 
power without exceeding the limits of accumulation. The lifts 
were measured by light rods screwed into the top of the spindles 
and led up through the boiler casing, where it could be seen 
that the va'ves remained stationary so long as the evaporation 
rate was steady. As the evaporation increased so the valves 
lifted, and there was absolutely no vibration or chatter. 

Another important feature was that as the boiler pressure 
was reduced the valves closed at the working pressure without 
appreciable ‘‘drop.” This was, of course, because there were 
no lips to present a surplus area to the diminished pressure of 
steam and keep the valves open. 

In view of the large increase in boiler units now being adopted 
(T heard recently of a boiler being fitted with six safety valves 
and double waste steam pipes), I trust that this contribution 
to the subject may be of interest and find a place in your 
columns. J. HAMILTON GIBSON, 

Birkenhead, March 30th, 


WIND POWFR. 


_ Stk,—The interesting articles of Mr. Lancaster Burne, published 
In your issues of the 19th and 2th inst , coupled with various 
accounts of the use of wind power for generating electrical energy, 
direct attention to a subject of which few engineers know much. 
‘‘ommunications addressed to builders of wind engines bring out 
singularly little information convertible into ordinary power and 
energy units, and that little is contradictory in itself, and in con- 
flict with the known principles of fluid motion. 

For example, Mr. Lancaster Burne—THE ENGINEER, March 19th, 
page 286 - states that theoretically the effect of wind in relation to 
bc increases as the cube of its velocity, but that practically, 
_ machinery running at nearly constant speed, the power rises 
al out as the square of the velocity of the wind. This seems 
rational. But a large maker of windmills recently contradicted a 
practically identical suggestion, saying that the available power of 
a given mill is proportional simply to the wind velocity. Again, I 
vane been offered a 30ft. diameter wheel to drive a machine 
on ing 1} effective horse-power ; and have read of a 16ft. wheel 
- ered toa 2-kilowatt dynamo—but it was not said that two 

gc had been got from the dynamo so driven, 

; here is thus not only a _ divergence between theory and 
2 — but aiso between the practices of different makers, due 
tesa to the difficulty of measuring the input and output of 
ns ae the nearest approach to a definition of output being 

The foot-gallons of water per hour at certain wind speeds, 

© introduction of metallic filament lamps has made electric 





lighting by wind power a much more attractive proposition now 
than formerly ; but for such use reliable information as to the 
power and speed of windmills is essential to the electrical de- 
signer. Mr. Lancaster Burne suggests that some form of slipping 
belt device may be employed in the driving gear to give the 
dynamo a nearly constant speed. But why waste the strong 
winds? Surely the object to be aimed at is to utilise the full 
power of the mill over the whole practicable range of wind speeds, 
and therefore to use a dynamo which will give an increased 
output in the form of charging current ‘o the battery in high 
winds, laying up store against the time of calm. The switching 
in of extra cells is as little to my taste as greasing belts. For- 
tunately, the increased current at greater speeds, and increased 
voltage at the end of the charge, are attainable automatically 
by efficient apparatus already on the market. 

What the electrical engineer desires to know is, for a given 
mill, how the power and the speed. will vary with the wind 
velocity, under the condition that the mill gives its maximum 
output for every speed. In other words, what are the conditions 
giving the maximum product of torque and speed throughout 
the workable range of wind velocity / 

Given this information, the design of a dynamo of such a 
characteristic as to take full advantage of the available wind 
power is not difficult. The storage capacity needed in any given 
case is mainly dependent on local conditions, especiaily the 
maximum duration of calms, the maximum daily consumption of 
energy, coupled with the usual balancing of capital Me rao 
as between the mill and dynamo on the one hand, and the battery 
on the other. Itis very desirable to know also what is the minimum 
wind velocity which it is worth while to use, as evidently the size 
and cost of both mill and dynamo increase as that minimum 
diminishes. The local conditions in respect to the average and 
extreme wind velocity, and the duration of calms, are of import- 
ance in this connection, and one would like to know for any given 
case what difference is made in the duration of ‘‘calms,” by 
defining a ‘‘calm” as anything below ten, or eight, or six miles per 
hour, for example. 

It is hardly credible that wind engine makers have failed to 
collect statistics and information bearing on these questions, and 
they will benefit themselves and others by publishing what they 
know. Henry M. Savers. 


London, 8.W., March 29th, 


Str,—As windmills are being discussed in THE ENGINEER, will 
you allow me to describe what was probably the simplest and 
cheapest mill ever made for power, pumping excepted. It con- 
sisted of a scaffold pole let into a pipe sunk in the ground, so that 
it could be turned round to let the mill face the wind. About 
2ft. Gin, above the ground was a ring, fixed to stumps driven into 
the ground, to act asa stay; at the upper end of the pole was a 
stud, on which the wheel revolved ; the boss was taken from a 
light cart wheel, and long arms fitted, which carried the sails, 
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made of light boards ; to these arms was fixed a wooden pulley, 
about 3ft. or more in diameter ; on this ran a belt which drove a 
small circular saw, the bench being fixed to the pole, and turning 
round with it. The mill was put up by a working man, nearly 
forty years ago, for cutting up firewood, and was used for several 
years. 1 often watched it at work in my boyhood. I enclose a 
sketch, from memory. JOHN HENRY KNIGHT. 
Farnham, March 31st. 


LATENT AND SENSIBLE HEAT. 

Str,—It would appear from the letter of your correspondent of 
last week—Mr. William Walker—that we are at last getting near 
some definite ideas, ‘‘ Latent heat is kinetic or non-effective,” he 
tells us. I must now ask him to go a step further, and tell us 
when it has been ruled that kinetic heat is non-effective, and, 
further, to explain what, in his opinion, latent heat is. My view 
is that there is no such thing as latent heat; it might as 
well be said that when a steam engine has lifted a ship’s 
anchor, let us say, with a crane, the heat is latent in the 
anchor. I say that heat as such has been expended in turn- 
ing water into steam. Now, when a loaded piston is lifted, 
part of the heat given up by the fuel is expended in converting 
the water into steam, part of it in lifting the weight, and I want 
to kaow why it is that the heavier the weight the less is the 
quantity of heat required to convert the water into steam, or, to 
apply Mr. Walker’s words, the smaller the quantity that becomes 
— This is really my original question put in a different 
orm, ° 

According to other correspondents, part of the work of lifting the 
weight is done by the sensible heat and part is done by the latent 
heat, but how or why they do not explain. How can the sensible 
heat do work and remain as sensible heat? What happens when 
steam expanding does work? The latent heat, Mr. Walker tells 
us, can do no external work, yet no one attempts to say that the 
steam expanding in a cyliuder has a temperature less than that 
proper to its volume, Why is it that no less than three recognised 
constants are in existence for adiabatic steam curves ? 

It would be useful if your various correspondents would try to 
make up their minds as to what the term latent heat really means, 
and what part it plays in an engine cylinder. G. B. D. 

April 5th, 


Sir,—A glance at any text-book would have shown Mr. William 
Walker that a part of the so-called latent heat of vaporisation 
is always employed in doing external work against the constant 
pressure at which the vaporisation takes place. The “‘ erroneous 
notions” are, I feel, entirely his own on this point. 

I hardly think that “‘G. B, D.” will derive much satisfaction 





from Mr. William Walker’s examples, as ‘‘G. B, D.”” was mainly 
concerned with the distribution of heat in the various stages— 
sensible heat, lateut heat, and external work. 
C. C. WALKER. 
London, April 5tb. 


SIMPLE UV. COMPOUND LOCOMOTIVES. 


Sir,—Referring to letters on the above subject in your issues 
of February 12th and 19th, I think it will be admitted freely that 
in the matter of power with simple locomotives we have nearly 
reached. finality on the railways of this country. We have been 
steadily increasing the total hauling power witn but little regard 
for the waste which our attempts have brought about. Observe 
the behaviour of our standard high-pressure two-cylinder engines 
on any heavy bank, and cunsider the large amount of coal—which 
should legitimately be doing useful work—-which we pass up the 
chimney and leave on the road with the potential work still left in 
it, the direct result of high terminal pressu e exhausting into the 
chimney and sifting the fire. 

It seems to me that Mr. Riekie’s idea of simply adding to 
the existing high-pressure engine a large low-press ire cylinder is 
a very reasonable one. 

It looks as if we bad gone astray in designing our previous com- 
pounds by calculating on the horse-power of the whole machine, pro- 
ducing thus for the same powered engine a reduction of the 
diameter of th» high-pressure cylinders, instead of considering the 
high-pres ure cylinders only for power purposes, afterwards add 
ing the low-pressure cylinders and working the whole at an earlier 
cut cff, thus retaining the smaller boiler and making a large step 
towards the solution of the weight limit which is at present so 
pressing. 

I should 
above, 

March 31st, 


be interested to learn Mr. Riekie’s views on the 
RAILWAY. 





EASTERN SIBERIA. 


Sir,—I observe that a correspondent to THE ENGINEER—see the 
issue of February 19th, p. 189—states that ‘‘all mining machinery 
entering Siberia has to pay aheavy duty.” Thisisinaccurate, »s on 
this side of the Baikal mining and all other machinery enters free. 
This is one of the points in which the tariff, to be reintroduced in 
these wilds from to-morrow, differs from the general Russian 
tariff. ‘‘Porto Franco on the Amur mouth” is also a rather 
inaccurate expression, the truth being that all the country east of 
the Baikal, namely, the Maritime Province, the Amur Province 
and the Trans-Baikal Province, with the Russian part of Saghalien, 
have been, since the time of the war, free of Customs dues. The 
old tariff in use before the war is now to be restored with slight 
modifications, but the country to the north of Nikolaievsk is still 
to remain free, as well as the Russian part of Saghalien. Your 
correspondent is, of vourse, quite right in blaming the Briton on 
general grounds. On the other hand, as far as buying up mines 
is concerned, the Briton is a long way ahead of other people. 

March 13th. RUSSIAN ENGINEER. 








THE AMERICAN SocieTY OF MECHANICAL ENGINEERS. — The 
semi-annual convention of the American Society of Mechanical 
Engineers will be held in Washington, D C., May 4-7th. It will 
be opened Tuesday, May 4th, by a reception at the New Willard 
Hotel, with an address of welcome by Hon. Henry B. F. Macfar- 
land, president of the Board of District Commissioners, with a 
response by Mr. Jesse M. Smith, president of the Society. 
During the convention there will be professional sessions devoted 
to steam turbines, the specific volume of saturated steam, stay- 
bolts, gas-power engineering, oil well pumping, &c. There will 
be an illustrated lecture by Mr. F. H. Newell, director of the 
Reclamation Service, on ‘‘ Home-making in the Arid Regions,” 
and an address by Rear-Admiral Melville on ‘‘The Engineer in 
the Navy,” to be followed by a presentation to the National 
Gallery of a portrait «f Rear-Admiral Melville, retired, former 
Engineer-in-chief of the U.S. Navy, by friends, with acceptance 
by Dr. C. D. Wolcott, secretary of the Smithsonian Institution, 
representing the nation. The entertainment features include a 
reception by the President of the United States, an exhibition 
drill by troops at Fort Myer, and possibly exhibition flights of 
a dirigible balloon and an aéroplane. 


H.M.S,. ConNWALL.—The following are the successful students 
at the passing-out examination of naval cadets from H.M.S. 
Cornwall, on conclusion of their course of training in the naval 
colleges and training cruiser. The names are in order of merit on 
grand aggregate of parts J. and II.:—R. A S. Bethell, A. F. 
Dobbyn, E. Rotherham, A. J. Mitchell, R. L. O. Carew, R. L. T. 
Perry, S. J. Herbert, C. H. J. Harcourt, E. SF Fegen, M. H. 
Collier, L. 8S. Snell, N. W. Dixon, G. A. W. Devereux, Charles G. R, 
Phillott, J. W. A. Waller, K. F. A. Wallis, O. W. Tottie, C. H. 
Nicholson, T. A. Benskin, C. A. Sperling, J. B. Barber, G. S. 
Courtney, A. W. Forbes, W. R. P. Eyre, G. E O. Barnes, 
W. A. A. Bolitho, D. C Sealy, W. S. Carson, H. C. Treherne, 
H. E. Evans, E. W. Hardy, R. Shelley, J. R. B. Farwell, Aldwyn D. 
Custance, G. A. St. J. M. De Wilton, E. F. Wharton, E. H. 
Hopkinson, L. H. Heath, T. C. M. Bellairs, J. P. Cary, H. 
Robley, C. E. 8. Farrant, K. L. Campbell, J. E. Phayre, N. B. F. 
Peploe, E. W. Woodruff, G..W. F. FitzGeorge, J. H. R Homfray, 
C. A. C. Russell, R. M. Alleyne, G. E. Boultbee, M. J. H. Bagot, 
C. H. Congdon, J. G. Sutton, E. J. Fergusson, R. H. Lilley. 


THE JUNIOR INSTITUTION OF ENGINEERS.—-At the last meeting 
of this Institution, held at the Royal United Service Institution, 
Whitehall, Mr. J. Wylie Nisbet, vice-chairman», presiding, the 
paper read was ‘‘The Use of Dielectrics, and the Principal Tests 
Applied to Them,” by Mr. Thomas Germann and Mr. Stanley M. 
Hills. After referring to the absence of information on what might 
be considered a very important subject, the authors proceeded 
with some general observations on dielectrics, and indicated what 
were the requirements of an efficient insulator. The experiments 
of Fessenden, Symons, and Baur were dwelt upon, and problems 
met with in high-tension distribution entered into. Construction 
and tests of insulators, qualities of porcelain, glass, and air, mole- 
cular action, effective vo tage and striking distance for dry air, 
methods of testing for break-down voltage, and the influence of 
time of application of the voltage stress, were dealt with in that 
connection. Passing on to transformer and switch oils, their 
qualities were set forth, and modes of testing described. The very 
important position held by varnishes in dielectric work was nointed 
out, and Warner’s experimeuts referred to. The ageing effect on 
insulation was well illustrated by a series of curves, and it was 
shown that deterioration was due to atmospheric and drying 
effects, and to the stress produced hy the rapid alterna'ions of the 
voltaic stresses, Linen, cambric, mica, marble, and artificial stones 
having been considered, questions relating to dynamo insulators 
were reviewed, and an account given of the process of covering 
armature and field coils. The slot method of testing for break- 
down voltage advocated by the authors, after porsonally conducted 
experiments, was descrived, the test circuit connections explained, 
and the comparative results obtained were shown, the difference 
between the break-down voltage of solid insulation and one com- 
posed of several layers being demonstrated. The paper concluded 
by urging the necessity for the exercise of the very greatest care 
in conducting such experiments, and with the declaration that 
‘‘all the present methods 2f coil insulation, such as rubber, var- 
nished paper, &c., are unsatisfactory, the ideal insulation being 
one which can be applied in the form of putty or paint, and one 
which is a simple substance and not a compound.” A discussion 
followed, in which Messrs. F. D. Napier, R. H. Parsons, E. J 
Brunning, Louis T. Healy, James Goodchild, Alex. Simpson, and 
H. Wolfe took part, and a vote of thanks was passed to the authors. 
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INTERNAL COMBUSTION ENGINES FOR 
SUBMARINES.* 
By F. R. 8. BIRCHAM. 
g che features embodied in the design of internal 
for submarine ape it is — shortly to 
" yarious methods of propulsion in use or pro- 
pmeeyg oee A yin tes of this type as Rye son feature. Naval 
en tei such as speed, both surface and submerged, radius 
of action and armament are debatable questions differing accord- 
ine to the use to which the boats will be put in time of war and to 
the ideas of the various nations for whom they are built. Itis not 
within the author’s province to discuss them. — There are, however, 
certain requirements desirable in all submarine boats, which are 
intluenced to a greater or less extent by the system of propulsion 
used, ‘These may be summarised as follows :—Silence when sub- 
merged ; invisibility ; safety and comfort of crew ; speed and 
radius of action for a given weight of machinery. 


BEFORE considerin 
combustion engines 


* ot - _ m Fit 





Tue Exciter 


The method of propulsion most generally adopted is that in 
which internal combustion engines are used on the surface and 
electric power is employed when submerged. 

The advantages of this system are :—(1) Silence ; (2) no possi- 
bility of foul air from engine leakage when submerged ; (:3) in- 
visibility, there being no splash from exhaust products; (4) 
constant weight when submerged ; (5) coolness and internal silence 
when submerged; (6) ease of auxiliary drives; (7) ease of 
manceuvring and engine starting. 

Against these may be placed the manifest disadvantages : — 
(1) Great total weight of machinery available at one time either on 
the surface or submerged, due to the fact that the permissible 
weight of machinery is divided between the two separate systems ; 
(2) slowness of re-charging cells when exhausted ; (3) small sub- 
merged radius of action and speed ; (4) accumulator dangers. 

Various methods of overcoming these objections years, son sug- 
gested, most of which involve other objectionable features in their 
stead. 

The best known of these alternative systems is that of Del 
lroposto, in which he uses one cylinder of a four-cycle four-cylinder 
Diesel engine as an air compressor when running on the surface to 
charge storage bottles to a high pressure. The remaining 
cylinders are used in the ordinary way to propel the boat and to 
drive the compressing cylinder. When oslieniaed. this cylinder 
is used as an air engine, exhausting into the boat and keeping the 


} te i Hn ¥ 
ra » paL me | 
——— = a) i 
: ¥ 


ss 
. &. 
y 
/ 
pees 
H 
M 
ly 
mo 
atts 


End Elevation of Engines 
Looking Aft. 


Fig. 2-SECTION OF SUBMARINE 


air therein fresh, The remaining cylinders take air from the boat 
when running in the ordinary way. ' By correctly proportioning the 
air cylinder cut-off, the air balance is keptasdesired. The exhaust 
of the remaining cylinders is discharged overboard. This immedi- 
ately brings in the objection of visibility from the spray thrown up 
by the rising bubbles of exhaust products. 

This possibility is an insuperable objection to all proposals for 
using the engines below the surface, should the surface commotion 
be visible as far as would be imagined. By the adoption of exhaust 
pipes of great length having fine outlet holes, the exhaust would 
be divided over so large an area that serious surface commotion 
would not take place, The periscope wash of a boat running at 
anything above the lowest speed is clearly visible on a calm day 
at quite a considerable distance, but is next to impossible to follow 
should there be the smallest sea running. 

This, it appears, would apply omanily in the case of surface 
commotion from a distributed exhaust. Del Proposto overcomes 
this difficulty when approaching the enemy by using the remaining 
cylinders, not as an internal combustion engine but as an air 
engine, discharging with the fourth cylinder into the boat. This- 
can be done for quite a considerable time, owing to the fact that 
men can stand a gradually increasing pressure up to three or four 
atmospheres without harmful results. The zone of secrecy or 
greatest danger having been passed, the engine is again used in its 
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| ordinary form with the more or less compressed air contained in 
the boat. 


Sabathe, in France, has suggested an ingenious method of over- 
coming the same difficulty by supplying oxygen to the exhaust 
and working on a partly closed cycle. 
this system is now undergoing trial abroad. It certainly appears 
worthy of consideration, although the necessity of carrying and 


The author believes that | 


storing compressed oxygen is a great drawback. Various similar | 


systems are being tried abroad, and the author himself some time 
ago put forward one, allied to that of Del Proposto, by which the 
efficiency is greatly increased, In this system the internal com- 
bustion engine is coupled to a multi-stage compressor which, when 
the boat is submerged, is run as an air engine of a multi-expansion 
type, the exhaust being used by the internal combustion engine, 
a part being turned into the boat to renew the air therein when 
required. The compressed air before use is re-heated by the 
exhaust of the internal combustion engine. The author prefers 
this system to that of burning fuel in the air before use, in that 
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fewer changes in the engines are necessary, and the exhaust of the 
air engines may be turned into the boat for purposes of secrecy 
when required. 

The full amount of power installed is also available, and for 
short dashes, the cut-off of the air engine may be increased and 
the balance of air not used by the internal combustion engine may 
be turned into the boat or, if of a suitable type, the engine may be 
fed with the additional air under pressure, thus giving more power 
still. With this system it is possible, on a given weight, to more 
than double the submerged radius given by electric power, and to 
use large outputs without loss in storage efficiency. Further, 
in common with other like arrangements, the storage of power is 
confined to compressed air alone, necessary in any case for tank 
blowing and torpedo discharge. Battery dangers are entirely 
avoided, and it appears probable also that the compass problem 
would be simplified. There is, it is true, not the same silence 
with the engines running submerged as with the electric drive, 
but the author is uncertain whether this noise could be detected 
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particularly when sutmerged, and less weight is normally lost for 
surface propulsion. The speed of recharging is very greatly in- 
creased, arrangements being made to use some of the internal 
combustion engine cylinders as compressors during the initial 
stages of compression if great speed is required, the remaining 
stages being attended to by the comoressor proper. The internal 
combustion engine will probably be of the same type in any 
system, although the use of heavy fuels is greatly simplified when 
high-pressure air in quantity is available. With en ines of the 
Diese! or similar cycle little difficulty is experienced in the use of 
heavy oil, the starting and reversing being simple and reliable. 
For the higher powers this type is becoming universal, there being 
no limitations to the cylinder dimensions due to over-heating and 
pre-ignition. The weight of Diesel engines at present is excessive, 
being in the neighbourhood of 300 lb. per horse-power, although 
those of the two-cycle variety, built by the Nuremberg Company, 
are reported to weigh from 40lb. to 50lb. per horse-power. 
These weights would be very considerably reduced if air were 
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supplied from a general source, instead of being compressed by 
each engine with its own storage system. The cost, which is at 
present high, would be very considerably lowered. Various 
Governments, including the French, Russian, German, and our 
own, are carrying out practical trials with engines of the type 
mentioned, both of the four and two-cycle varieties. It is, in 
the author’s opinion, unlikely that oils of the lighter class, such 
as kerosene, will be used to any large extent. They are very 
inflammable when warm, and are objectionable through fumes 
and creeping. It is extremely difficult to make the ordinary 
type of explosion engine run well on them, starting and revers- 
ing being unreliable and changes of load upsetting their operation. 

Cylinder dimensions are strictly limited, owing to pre-ignition 
being so readily obtained, and a supply of fresh water is necessary 
for injection purposes. - Vaporisers are a necessity, but are seldom 
satisfactory, for in those in which the oil is vaporised by the 
exhaust heat, difficulty is experienced when running light for long 
periods or on a change of load. Open flame vaporisers, on the 
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at a distance even by a ship fitted with suitable under-water 
acoustic apparatus. It might possibly be detrimental to the 
comfort and nerves of the crew. 

The advantage of constant weight is lost, and there are difficul- 
ties in efficiently jacketing all hot parts and preventing the escape 
of vapour from the engines. These last requirements are, how- 
ever, necessary for surface running. With compressed air stored 
in the quantities necessary for submerged running, no difficulty 
is experienced in starting and manceuvring, while auxiliaries are 
reduced toa minimum, tanks and bilges being blown free and the 
hydroplanes and rudders operated by pneumatic rams. The 
dynamo for electric lighting is driven from the main engine, if 
cells are used, or from an auxiliary engine adapted to run either 
as an internal combustion engine or compressed air engine as 
required. The same engine might drive the wiach and possibly a 
spare — ump. ; 

Several objections to the electric system are overcome, as the 





other hand, while overcoming these ditticulties, are quite unsuit- 
able for submarine use. It will also be found that the weight of 
explosion engines increases considerably with the use of the 
heavier oils, and approaches that of engines of the combustion 
type. 

The use of petroleum spirit is objected to by many on the score 
of danger, but if proper precautions are taken, the author does 
not think it any more dangerous than oils of the kerosene type. 
It has, however, many advantages, among which are light weight 
and cleanliness. It further enables lighter engines to be built 
which will reverse and start reliably. Methods of ignition are 
necessary in all Otto type engines, this being an inherent objection 
to the type. The weight of thoroughly reliable engines of this 
class using petroleum spirit as fuel may be reduced with safety to 
35 1b. or 40 lb. per horse-power, all included. : 

Although engines for racing boats and cars may be built down 
to 101b. or 12 0b. per horse-power, it is not possible to build com- 


| whole weight of machinery is available for use at any time, and | mercially a reliable engine suitable for naval use within the 
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weights mentioned. The weights specified by various makers are 
very misleading, many necessary parts being often omitted, but it 
will be found that 40 ib. per horse-power is the average weight of 


ment, as it gets rid of a mass of small gear from the engine, and 


further, it enables the water circulation to be continued after the 
engine has been stopped for a submerged run. Whatever 


modern Otto cycle engines burning the lighter fuels, rising to | arrangement of induction is adopted, whether direct or through 
60 Ib. for those using the heavier grades, and 100 lb. for Diesel | the crank case, it is usual to have non-return valves on the intake 


type engines. The weight of the electric installations, including 
cells, loads and motors, varies, the author believes, from 140 lb. to 


| to prevent any back explosions or puffs back from entering the 
boat. 


If these precautions are taken and a small negative pres- 


180 ib. per horse-power hour of output for boats having an average | sure kept on the crank-case, there is no opportunity for fumes to 
capacity for submerged work. Owing to the restricted space in | enter the boat. 


which the engines have to work, their design is as compa 
possible, attention being paid to accessibility and to the removal 
of any part from the boat. 

The author has recently completed designs for a foreign Govern- 


ct as | 


Crank-case compression engines of the Koerting type are unsuit- 


| able for this duty, in the author’s opinion, owing to the extreme 
| difficulty of keeping a crank-case tight without unduly adding to 


the weight. Various methods are adopted for fuel supply, some 


ment in which the engine bed is of a novel type, enabling the | engines having measuring and injecting devices for each cylinder 
crank shaft to be readily removed without removing the bed from | and others pumps, while others again have constant-level car 


its bearers. The pistons and rods are alsoremoved through doors 
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buretters. There is possibly more danger of leakage with car- 
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in the bed and bearings may be adjusted and refitted with ease. 


The drawings show clearly the means taken in this engine to carry | 
| devices are used for each cylinder. 
| are entirely free from all troubles of the kind, as the heavy fuel is 


out the various requirements of the service. Fig. 1 is a plan show- 
ing a section of the engine bed and various sections through the 


cylinders and valve ports, Fig. 2 being a cross section of the boat | 


for which these engines were designed. Fig. 3 shows clearly the 
construction of the bed to enable the crank-shaft to be removed ; 
it also shows the water-cooled bearings, oil-cooling pipes, and 
water channels through the top of the bed under the cylinders. 
Fig. 4 is a cross-section of the eng’ne showing details of the cam 
shaft and magneto drives. 

Cylinder joints under pressure are a continual source of trouble, 
and there is no apparent reason for their use. In a recent cruise 
of some ‘* Holland” boats for the American Government, the joints 
gave such trouble that the cruise was stopped, and one boat was 
nearly lost, in addition to which the crews were overcome by the 
escaping products of combustion. Efficient cooling of every part 
is essential, cylinders being entirely jacketed, and the exhaust 























buretters, although by suitable design this may be overcome, and 
they save the continual worry of adjustments where separate 
Engines of the Diesel cycle 


injected after the pure air has been drawn in and compressed, and 
no mixing of air and fuel takes place outside the cylinder, 

Ignition is, at present, of many types, but gradually the high- 
tension magneto machine is taking the place of all others, owing 
to its simplicity, size, and extreme reliability. Other types of 
ignition are used for stand-by purposes and for starting, where 
sufficient speed cannot be obtained to actuate the magneto when 
turning the engine. The older form of make-and-break ignition 
gave much trouble to keep adjusted, and coil ignition is unsuitable 
at sea, owing to its size and to insulation troubles. Tube ignition 
is seldom used, owing to constant compression being necessary, 
and to the fact that open flames in the boat are objectionable. 
Exhaust arrangements cause some difficulty in installation, owing 
to the necessity of complete jacketing inside the boat. 
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pipes water-cooled to the boat's skin. 


Much heat escapes down | 


It is usual to run the pipes out as soon as possible, continuing 


the cylinders to their crank case, and it is becoming usual to cool | them outside to silencers aft. The author believes that exhaust 


either the cylinder feet or the crank case top. Troubles arise 
through ‘‘blow” past the pistons, which make it imperative to 


ventilate the crank case thoroughly, to prevent explosions, rise of | 
pressure, and undue heating therein. This is carried out by either | the systems having engines running 


ejectors of the Koerting type will come into use to eject the 
exhaust direct overboard, water being supplied by a pump coupled 
to the engine. This would probably be a necessity, should any of 
beneath the surface be used. 


taking the main air supply through the crank case or by a separate | Many engines are very complicated and difficult of access, and to 


fan or water ejector discharging direct«overboard. Water-cooling 
is generally applied to the main bearings and to the bottom of the 
crank case. Forced lubrication is nearly always fitted to ali the 
main bearings and big ends, the oil being forced from large 
circulating tanks either having cooling arrangements in them or 
reliance being placed on the coils in the crank case bottom. 


help this open-tight engines have been tried. While too much 
attention cannot be given to accessibility and clean design, the 
disadvantages of having the leakage past the pistons and the 
fumes from hot oil entering the boat entirely outweigh the added 
accessibility given. 

Fig. 5 shows an American Standard engine of this type, and 


Other parts are fitted with ring lubrication, so that attention when | Fig. 6 shows a double-acting engine of the same make where the 


under way is reduced to a minimum. 
In the engine shown on Figs. 1 to 4 the oil and water circulating 
systems are supplied by separate pumps, although these are rot 


snown, In the author’s opinion it is better to have this arrange- | 


difficulty of piston leakage would be overcome. : 
Horizontal engines such as are used on the British submarines 

are particularly difficult of access. Few engines are at present 

arranged to reverse, although there is no great difficulty in doing 


so, should power be at hand for starting. Hither compressed gir 
or the main motors might be used for the purpose. The author 
believes the reason is that it is very simple to use the main motors 
for going astern, and that there is sufficient power available with 
them for all manwuvring purposes. The main motors are used 
as a general rule, for starting four-cycle engines, the com: 
pression being momentarily relieved. Compressed air is, how. 
ever, coming into use, and for engines of the Diese] cycle it isa 
necessity. 

A great variety of clutches are used between the main engines 
and the electric motors, the most common and at the same time 
the most awkward being the dog clutch, necessitating the stoppi 
of all prongs Agen barring round into position for coupling a4 
This is one of the causes of the delay necessary when reparing to 
submerge. Friction clutches, hand and pneumatically Operated 
are used and work well, but the best clutch is that of the magnetic 
type. Difficulties were experienced in the past with these clutches 
not freeing owing to residual magnetism, but there are now on the 
market clutches that free perfectly, and will take up the drive at 
full load. A clutch of this type for the engines designed by the 
author is 22in. diameter, and will transmit 750 horse-power at 500 
revolutions per minute. It is arranged to take up this load at ful] 
speed, and uses very few watts and has no end thrust or springs 
One is fitted between each six-cylinder engine and between the 
engines and main motors, and are arranged to take the place of 
fly-wheels. The control is by means of a switch at the end of each 
pair of engines, 

The author has attempted to discuss generally the puints of 
design of vhese engines, hoping that it may be the means of open. 
ing up the subject. It is doubtless right and proper that many 
features of these boats should remain secret for national reasons 
but discussion of the propelling machinery, probably already 
known to those interested, cannot but tend to promote and lead 
to improvement. The present secrecy and lack of conipetition 
and discussion at home are surely harmful to our national interests, 
The author has found it extremely difficult to obtain particulars 
of all the various systems and engines, owing in some cases to jn- 
formation being refused, and in others to his being requested not 
to publish drawings and particulars. He trusts, therefore, that 
he will be excused for the many omissions that are apparent, 
The following drawings illustrate various types of engines built 
for the particular purpose of submarines :—Figs. 7 and 8, page 378, 
Thornycroft 12in. by 8in. four and eight-cylinder engines arranged 
to run on paraffin, having forced lubrication and water-cooled 
bearings and crank case bottom. Fig. 9—White and Middle- 
ton engines, arranged to run on petroleum spirit, having 
fuel pumps to each cylinder, and splash lubrication. Fig. 10 
—Arrangement of cylinder head fitted with auxiliary exhaust 
ports, uncovered by the piston at the bottom of its travel, after 
the American practice. Fig. 11—A similar head with loose 
cover enclosed in water jacket for engine, in which it is not possible 
to withdraw piston from the bottom, or where there is not head 
room toremove the cylinder with the piston in place. This method 
avoids a complete cylinder head joint. 








CATALOGUES. 


R. WayGoop AND Co., Limited, Falmouth-road, London, 8. k.— 
A new edition of this company’s catalogue on hydraulic lifts has 
reached us. It covers the full range of hydraulic lift work as 
carried out by the company, and deals with low and high-pressure 
lift systems and the direct-acting and suspended types. Lifts for 
many classes of service are illustrated. 

GILBERT LitTLe, Horton Works, Bradford.-A catalogue has 
been sent to us by this firm which illustrates various kinds of coal- 
conveying gear, including atrial ropeways, spiral conveyors, belt 
conveyors—-both leather and steel--paddle-blade conveyors, 
tray conveyors, and picking belts, bucket conveyors, push- 
plate conveyors, &c. he firm’s steel chain belts are also dealt 
with. 

A. RANSOME AND Co., Limited, 63, Queen Victoria-street, London, 
E C.—A new and extensive catalogue of wood-working and saw mill 
machinery has been sent to us by this company. It contains 
nearly 300 pages and numerous illustrations. The machines dealt 
with are all fitted with the most up-to-date improvements, but, at 
the same time, they are free from undue complication. An alpha- 
betical index in the front of the catalogue enables the user to 
turn up = | specific information with a minimum of trouble. The 
catalogue has been well compiled, and it is one which cannot fail 
to interest those associated with wood-working machinery. 

SAUTTER HARLE ET CrlE., 26, Avenue de Suffren, Paris.—An 
excellent book has been forwarded to us by this company. It con- 
tains over 90 es, which are devoted to the many things manu- 
factured by the company. ‘The first part of the book deals with 
lighthouses and sound signals, search-lights and photo-electric 
apparatus. An illustration is given of the company’s stand at 
the Franco-British Exhibition. Considerable space is devoted to 
steam turbines, and some excellent illustrations are given. 
Centrifugal pumps, electrically-driven compressors, electric plants 
for warships, lift and hoist apparatus, traction engines, and tran- 
shippers, and internal combustion engines for motor cars and 
marine work are among the various other things with which the 
book deals. The descriptive matter is printed in English and 
French. 

THe Power Gas Corporation, Limited, 39, Victoria-street, 
London,—A well got-up catalogue dealing with Mond gas for 
power and heating has been received from this company. It 
deals with the advantages claimed for the Mond producer, the pro- 
cess of production, and the recovery of by-products, the plant 
without ammonia recovery, distribution of the gas from central 
stations, and Mond gas and its applications. There are illustra- 
tions of Mond gas plants in use in various parts, Sectional draw- 
ings are also given, and there is a long list giving the names of 
users of these plants. We have also received another little 
booklet from the same company. Among other things, it con- 
tains views of the company’s works, many testimonials, some par- 
ticulars and illustrations relating to the ‘‘suction pressure gas- 
producer for heating, furnace work, engine-driving, &c, Tables 
giving useful engineering data are also given. 








Hot-air Boor Dryer.—A simple form of apparatus for drying 
boots and shoes by hot air is being placed on the market by Foster 
and Ludlow, Limited, Rea-street, Birmingham. For hotels, 
boarding schools, golf clubs and other kindred institutions the 
appliance should supply a want much felt. A dryer for twenty- 
four boots consists of a vertical 10in. iron cylinder, inside which 
is placed another cylinder, 8in. diameter, with a large battle plate 
on its lower extremity. The two cylinders are closed at the top. 
In the outside cylinder are secured, at convenient distances apart 
and at an angle of about 45 deg., projecting tubes, on which the 
boots are placed. These tubes are provided with caps, which = 
removed when the boots are placed in position. In the base 0 
the appliance is placed a gas jet, and the products of combustion 
from it rise up around the annular space in the tube, taking along 
with them heated air, which is lighter than the surrounding 
The boots are fixed to wire trees, which are placed on 
the radial tubes after the caps have been removed, and in this 
way a current of hot air and products of combustion enter the 
boot. Wherever the caps are left on the tubes remain cold. | 
necessary the inside cylinder can be utilised as a tank for heating 


cold air. 





water. 
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THE ARICA—LA PAZ RAILWAY. 


THE contract for the railway to be made across the Andes 
from Arica, in Chili, to La Paz, in Bolivia—attaining an 
elevation of upwards of 12,000ft., and having a length of a 
little over 300 miles—has been awarded to the firm of Sir John 
Jackson, Limited. It is stated that the sum voted for the 
scheme is £3,000,000. The engineering difficulties to be 
overcome are said to be very considerable, and the work of 
construction isexpected to last fora period of three or four years. 
It is anticipated that the cutting of this line over the Andes will 
probably be one of the most interesting undertakings of its 
kind, The first thirty miles from Arica is mostly desert 
sand, and at one part of the line water for drinking purposes 
will have to be carried some eighty miles. Over 3000 men 
will be employed in the construction, and most of the labour 
will be native. The route will pass through certain deep 
canyons where the cliffs exceed 2000ft. in height. The 
distance between these cliffs is in some cases so small that it 
would be difficult to place a double line of rails between 
them. The part of the Andes to be crossed by the railway 
is still unsutveyed, and its population consists chiefly of 
Indians. A point worthy of mention is that Sir John Jack- 
son, Limited, secured the contract in competition with a 
prominent German firm. 








INDUSTRIAL Srres.—The chief goods manager at Paddington 
Station bas established a special office for the purpose of advising 
manufacturers and others who are contemplating removal or the 
starting of new works in districts served by the Great Western 
Railway, and a register of sites is being kept. 


THE INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ MEETING.— 
At the students’ meeting held at the Institution on Friday, the 
Yond April, at 8p.m., Mr. F, E. Wentworth-Sheilds, M. Inst C.E., 
residing in the unavoidable absence of Mr. Alexander Ross, Mr. 
Vilfred Gurney, Student, read a paper entitled ‘‘ Reinforced 
Concrete on Railways.” The author described generally the 
design and application to railway and other structures of the 
various reinforced concrete systems in use, illustrating his remarks 
by a number of lantern slides and several models. A good and 
interesting discussion followed, contributed to by Messrs. R. P. 
Mears, J. Muirhead, H. P. Hutt, G. Lacey, L. W. Atcherley, C. 
J. May, F. A. Sutton, J. M.S. Culbertson, C. J. Guttmann, J. 
H. Segrava and G. Lovegrove. 


THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AsSOcIATION.—The seventh general meeting was held at the 
Institution, Storey’s Gate, Westminster, SW, on Monday, 
April 5th, at 8p.m. Dr. H. 8S. Hele-Shaw, F R.S., member of 
Council, in the chair. The minutes of the sixth general meeting 
were read, approved, and signed by the chairman. A paper 
entitled « Mechanical Dranght for Steam Boilers,” was presented 
and read by Mr. L. J. J. Murfin, graduate of London. Mr. A. 
B. E. Cheeseman opened the discussion, in which the following 
graduates took part :—Messrs. Cartwright, Copping and Duncan. 
The Chairman and Mr. Druitt Halpin, member, also contributed 
to the discussion. 


At a meeting of the Birmingham and Midland Section 
of the Society of Chemical Industry, held at the Birmingham 
University recently, and presided over by Mr. H. Silvester, a 
lecture on the spontaneous combustion of coal was given by 
Professor R. Threlfall. He mentioned that as a result of the 
Royal Commission of 1875 the idea was abandoned that the 
ventilation of a cargo of coal was essential for safety. ‘To secure 
spontaneous combustion everything depended on getting a mixture 
of coal and dust in suitable proportions, and no artific-al method 
of accomplishing that had been discovered to be so effective as 
dumping the coal into the hold of aship. The large pieces of coal 
rolled away, the dust was dumped, and so they got a most 
inflammable mixture. This theory, he said, was borne out by the 
fact that there were no cases on record in which a spontaneous fire 
had occurred anywhere, except under the hatchway. 

Contracts.—Crossley Bros., Limited, are supplying, or have 
recently sapplied, the following gas engines:—Two 110 horse- 
power four-cylinder vertical for Richmond main drainage ; two 
50 horse-power horizontal for the Chesham Urban District 
Council; one of 120 horse power for the Middlesbrough Cor- 
poration Gas Works ; two 120 horse-power for the Poole Water- 
works ; two 40 horse-power for Hythe; one 70 horse-power for 
Erith; and others for Portsmouth, Westport, Mansfield, East 
Grinstead, Glastonbury, Marple, and Barton-on-Humber.—The 
London Fire Brigade equipment was last week augmented by two 
more motor appliances, each comprising a petro] motor escape van 
and combined *‘ first aid” fire engine, thus completing orders for 
three such vehicles carried ag Messrs. Merryweathers and 
Sons, the first having been delivered last October. These latest 
machines, which are driven by a 55 horse-power four-cylinder 
engine, can travel at a speed of 25 miles an hour on the level and 
negotiate any hill in the London district. 


_ BUILDING OF DREADNOUGHTS.—Sir Andrew Noble, Bart., pre- 
siding at the annual meeting of Armstrong, Whitworth and Co., 
at Elswick recently,’ referred to the possibility of assisting the 
Admiralty rapidly to increase the number of Dreadnoughts. He 
said that, in view of the present controversy respecting the condi- 
tion of the Navy, and with special reference to comparisons that 
had been drawn as to the capacity of this and other countries for 
the rapid construction of Dreadnoughts, it might be of interest to 
know what the firm were capable of accomplishing in Elswick ship- 
yard, They had three berths especially constructed and 
strengthened for the building of war vessels of the largest and 
heaviest'types. The most important of these three berths was 
only completed a year ago, and so far, unfortunately, they had 
not had occasion to use it. There had been turned out during the 
last two or three years in the other two berths three war vessels of 
the largest and most important type—namely, his Majesty’s ship 
Invincible, his Majesty’s ship Superb, and the Brazilian battleship 
Minas Geraes, It was not too much to say that from their 
Elswick yard alone they could, if need be, deliver three Dread- 
noughts complete in two and a-half years from the date of order, 
and could further continue delivering at the rate of three vessels 
cach fifteen subsequent months, He thought it improbable that 
a more rapid rate of supply would be demanded from them, but 
the laying down of an armour-clad berth at Walker was already 
under consideration, and it would not be difficult, if necessary, to 
arrange for yet another berth, thus considerably increasing the 
production he had indicated, and making it possible to complete 
with continuous orders four Dreadnoughts annually—a rate of 
production certainly unsurpassed by any shipbuilding establish- 
ment in the world. The Board had had under careful considera- 
tion the necessity of providing also for the effective and rapid 
outfit of these vessels, and they had arranged for a long lease of 
a riverside piece of ground in the vicinity of the Walker ship- 
yard, and which had sufficient frontage to allow two “ first-rates ” 
i lie alongside the wharf. The main armament of vessels of the 
: readnought type consisted of five or six armoured turrets, each 
Pre generally two very powerful guns. These turrets, with 
7 eir mountings and accessories, had to be erected complete in 
= shops before being put on board, and as each weighed about 
7 pn Ages cr yon bess omy turrets should be built as near 

‘ ment as ible, rran| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Easter Holidays. 

THE holidays are likely to be somewhat longer than usual, 
as business is not pressing. An extra day or two will doubtless be 
appreciated by all concerned. The orders taken at the quarterly 
meeting are very welcome, and though neither large nor numerous, 
will help to keep the various works going, and will assist to tide 
affairs over until more satisfactory times set in. Better accounts 
than formerly continue to be received from Lancashire and the 
North of England. The opinion is entertained by many business 
men in the Midlands that the worst of the depression has been 
esr through, and that a more favourable period will soon 

in, 
Pig Iron. 

Blast furnace owners, having just received additional 
work, occupy a correspondingly more satisfactory position, though 
quotations continue weak. Staffordshire common forge is quoted 
46s.; part-mine, 48s, to 49s. 6d.; best all-mine, 80s. to 81s.; and 
cold blast, 110s. There is a slightly stronger demand for Midland 
descriptions, Northamptons are quoted 46s. to 47s. 


Manufactured Iron. 

A moderate amount of new business has recently been 
obtained in manufactured iron. Galvanised corrugated sheets 
constitute the department in which there seems to be most 
activity, whilst the quotation is maintained at £12 10s. f.o.b. 
Liverpool for 24 gauge. Prices seem somewhat elastic in the gas 
strip trade, but the usual quotation is still £6 5s. to £6 7s. 6d. 
Slit nail rods are £7, with rivet iron quoted £6 15s, to £7. A 
welcome accession of business has been received for marked bars 
at £8, and for unmarked at £6, or rather less, 


Steel. , 
Semi-finished steel is in more active local request than 
recently, although sellers have to make concessions in order to 
fight competition from other districts. Bessemer sheet bars are 
quoted £4 10s, to £4 12s. 6d., and Siemens £4 15s. There is 
rather more movement than of late in engineering sections. 
Angles are quoted £5 15s. to £5 17s. 6d., girder plates £6 to 
£6 2s. 6d., boiler plates £7, and joists £5 15s. to £6 5s. Some of 
the Argentine railways are said to be inquiring for considerable 
quantities of steel bridge work, whilst structural stee] material is 
also needed for some of the Indian railways. 


The Birmingham Chamber of Commerce. 

The Right Hon. Jesse Collins was unanimously, on 
Thursday, April Ist, re-elected President of the Birmingham 
Chamber of Commerce, and a telegram of sympathy with him in 
his accident was sent from the annual meeting of that body. 
The chairman of the Chamber, Mr. J. S. Taylor, said that during 
the past year there had been in the United Kingdom 382 dis- 
putes, involving 291,046 workpeople, and the aggregate loss of 
time in working days oceasioned thereby was no less than 
10,783,000 days. The economic loss occasioned by these disputes, 
especially in a year of extreme depression, it would be quite im- 
possible to estimate. The present year had, he continued, opened 
badly, but there was in certain quarters a better tone, and he thought 
that was justified, although it would be difficult to bring forward 
sufficient data to support it. Railway questions bad again occu- 
pied a prominent part inthe Chamber’s work, and once more the 
necessity for activity and vigilance and for combined action had 
been proved. The Railway Rates Committee were engaged in 
watching the question of railway amalgamation as proposed to be 
dealt with in a Bill now before Parliament, and urgent repre- 
sentations were about to be made in favour of clear guarantees 
being secured in the interests of the trading community. In so 
far as by means of working unions and amalgamations wasteful 
competition could be avoided, they were bound to approve such 
agreements in principle, but their anxiety must necessarily be to 
see that the trader got his share of the benefits. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


Improvement in Pig Iron. 

THE month of April has certainly opened with better 
prospects in all classes of pig iron. The promise early last week 
of improvement became well developed as it drew to its close, 
and ls. to ls. 6d. per ton advance became general. Shipments 
continue to be well maintained both from East and West Coast 
ports, and the strong market for Cleveland warrants, combined 
with the higher prices ruling in the London Metal Exchange, no 
doubt, combined to bring about a better state of things. The 
attendance on our Iron}Exchange on Tuesday was about an average 
one, but the circumstances noted above has stimulated inquiry for 
“covering” operatioas. There was, however, practically no 
change in prices, which are well maintained, and in some instances 
makers are only considering offers from buyers before quoting. 


Finished Iron and Steel. 
The feeling is extremely quiet, and there are no changes 
to record. 


Copper, Sheet Lead and Tin. 
Business was rather lifeless and is likely to continue so 
until the holidays are over. Sheet Lead: Unchanged. Tin: 
English ingots quiet. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 51s. 6d.; Stafford- 
shire, 51s.; Derbyshire, 52s. to 523. 6d.; Middlesbrough open 
brands, 5ts, 4d. to 56s. 10d. Scotch: Gartsherrie, 58s. 6d.; Glen- 
garnock, 58s. 63.; Eglinton, 563. 6d.; Dalmellington, 56s. 6d., 
delivered Manchester ; West Coast hematite, 56s. 6d.; East ditto, 
54s. 6d., both f.o.t. Scotch, delivered Heysham: Gartsherrie, 
56s. 6d.; Glengarnock, 56s. 6d.; Ezlinton, 54s. 6d.; Dalmelling- 
ton, 54s. 6d. Delivered Preston: Gartsherrie, 57s. 6d.; Glen- 
garnock, 57s. 6d.; Eglinton, 55s. 6d.; Dalmellington, 553. 6d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d ; sheets, £7 15s. 
to £8; steel bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s ; 
Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; 
boiler plates, £7 7s. 64.; plates for tank, girder, and bridge 
work, £6 5s. to £6 7s. 6d. : English billets, £4 10s. to £4 15s. ; 
foreign ditto, £4 2s. 6d. to £4 7s. 6d.; cold drawn steel, £9 5s. 
to £9 10s. Copper: Sheets, £71; tough ingot, £61 10s. ; best 
selected, £61 10s. per ton ; copper tubes, 94d.; brass tubes, 72d. ; 
condenser, 8id.; rolled brass, 6jd.; brass wire, 6}d.; brass turning 
rods, 64d.; yellow metal, 6}d. per lb. Sheet lead, £16 10s. to 
£16 15s. per ton. English tin ingots, £133 10s. to £134 per ton. 


The Lancashire Coal Trade. 

There was to some extent, as usual at this season, a 
holiday attendance on the Coal Exchange. In some instances 
colliery owners were averse to quoting for best house coal, but 
secondary sorts of all classes were in poor demand at lower rates 
than those prevailing a fortnight or so ago, Shipping coal was 
very dull, 





BARROW-IN-FURNESS, Wednesday. 
Hematites. 

The demand for hematite iron is still only of a moderate 
volume, but there can be no question that the trade is on the point 
of entering on brisker times. This is shown by the inquiries which 
are beginning to arise from various quarters for fuller deliveries of 
metal later on. Shipbuilders and engineers are both coming into 
the market with fuller orders for iron, and while the trade for 
some time past’ has been largely of the prompt delivery 
order, there is now indication that forward sales will be 
made of larger parcels than have been changing hands 
lately. Prices remain practically as last week. Mixed Bessemer 
ree are at 58s, per ton nominal, and warrant iron sellers 
quote 56s. 3d. net cash, while settlement prices are at 56s. There 
is not much doing in lower-grade qualities of metal, but smelters 
are producing about 4000 tons of special hematites per week, for 
which there is a good steady demand at prices much higher than 
those quoted above. Indeed, special hematite iron is a modern 
feature of trade, which has grown to a marked extent in recent 
years, in consequence of buyers finding they can obtain the highest 
class of metals, equal almost to charcoal iron, at much lower 
values than that charged for this very excellent metal. Ferro- 
manganese and spiegeleisen are quiet, and scrap iron is still 
selling only in small parcels. Iron ore is in poor demand at 
16s., 12s., and 10s. for best medium and ordinary classes net at 
mines. 


Steel. 

The steel trade is very quiet, and the business being done 
at two of the works is not sufficient to maintain regular 
working. Hopes are indulged in that the demand for ship- 
building material will soon improve, and there is reason to 
believe there will also soon be a better demand for engineering 
classes of steel. 


Shipbuilding and Engineering. 

There is no intimation of new orders for shipping tonnage, 
but builders know they will soon be busy. Engineers are also 
better employed, and are increasing their capacity of production of 
gun mountings. 


Shipping and Coal. 

The exports of iron and steel last week from West Coast 
ports amounted to 6972 tons—iron 6042 tons and steel 930 tons- 
as against 9104 tons for the corresponding period of last year, a 
decrease of 2132 tons, For the year to date the shipments aggre- 
gate at 153,868 tons, against 130,662 tons for the corresponding 
period of last year, an increase of 23,206 tons. Coal and coke are 
in quiet demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Easter Holidays. 

Most of the large works have been shut down until 
the Thursday or Friday of next week. In several instances, 
where stock is taken at this time, the works will be set 
down for the whole week. The holidays, as a rule, will be for 
about the period customary at this season of the year. The 
collieries, for the most part, will set down on Saturday until the 
following Wednesday. This is the usual custom in the coalfield at 
Easter, Wednesday being generally the last day in the colliers’ 
pay week, which means the reckoning-up day in the South York- 
shire colliery districts. 


House Coal. 

Though sunshine has been more frequent since last 
report, a keen easterly wind kept the weather sharp, and house 
coal continues in good request, the pits working fairly well. The 
demand from London, the southern, and eastern counties markets 
is fully sustained, largely in the first instance for the best grades. 
The local business is also fully up to the average. Values are as 
before, there being no likelihood of any alteration until after 
the holiday stoppage. Best Silkstone realises from 13s. to 14s. per 
ton; best Barnsley softs, from lls, 6d. to 123. 6d. per ton; 
secondary descriptions, from 10s. to lls. per ton. A very fair 
demand all round. 


Steam Coal rather Brisker. 

A little more movement is reported in steam coal, in view 
of the approaching opening of the Baltic season. It is reported 
that the weather in the Baltic is exceptionally cold, and this is 
de'aying the opening of the navigation. The season this year is 
not expected to be a long one, but it is expected to be brisk while 
it lasts, and preparations are being made accordingly. For raul- 
way and shipment requirements, the rate of 8s. 6d. per ton is the 
figure at which business is being done for forward delivery, and 
prices for immediate delivery are firmer than last week. The 
latest return of exports from Hull show a considerable increase. 
For the week ended 30th March the weight of coal exports from 
that port was 38,373 tons, compared with 32,357 tons for the 
corresponding week of last year. Rotterdam was the principal 
market, taking 4333 tons, Fiume coming next with 4213 tons. 


Gas, Small Coal, and Coke. 

The gas coal pits are not slackening, the deliveries being 
well maintained. Contracts are being renewed, as a rule, at 6d. 
per ton less than last year’s figures. Good slack continues firm, 
the call for the Lancashire cotton districts being up to the average, 
and the rate from 4s. 6d. to 5s. 6d. per ton. Inferior slacks are 
not in such active request. Coke is at 10s. 6d. to 11s. per ton for 
best washed, and 103. to 10s. 6d. per ton for unwashed. A fair 
business is reported with the principal smelting localities. 


More Activity in the Iron Market. 
Considerable movement is reported locally in Liacolnshire 
and Derbyshire pig irons. The impression is gaining ground that 
rices are now at their lowest, and that it is a favourable time to 
uy. Lincolnshire official quotations remain as given last week, 
but the price to-day for delivery up to the 30th of June is ls. 
rton advance on the official quotations ; from July Ist toSeptember 
h the price for delivery will be a further 1s. per ton advance, 
and from October 1st to December 31st the price for delivery will 
be another 1s. per ton advance—that is, 3s. a ton premium for 
the last quarter of the year, as compared with the prices given 
last week. In Derbyshire iron there has also been a coasider- 
able amount of buying, and prices are, if anything, stiffer, makers 
being indisposed to sell at present rates for forward delivery, 
anticipating better values very soon. Hematites are also inclined 
to be firmer. 


Bar Iron and Sheets. 
Quietude still prevails in the bar iron’ trade, and the 
quotation is as before—£6 10s. per ton. Sheets remain at £8 to 
£8 10:. per ton. 


The Heavy Trades. 

The railway material departments are in a languid condi- 
tion. No orders of magnitude are in the market, and replenish- 
ment of stores is only being made from hand to mouth by the 
home companies. A few lices are coming forward from India, the 
Colonies, and South America, and it is on these that the trade is 
for the most part subsisting. The situation in the marine material 
departments remains — much as before, the few orders which 
have been recently pl only taking the place of others worked 
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out or nearing completion. In military material several small 
orders for projectiles, mostly for the Home Government, have 
come to hand, and been very welcome in finding work in those 
departments, which have been very poorly employed for some 
time. The armour orders which were placed towards the end of 
last year are now in the finishing stages, and being rapidly com- 
pleted. The firms are looking forward to the placing of the new 
programme, but, owing to the capacity of output, even the placing 
of eight Dreadnoughts would not overtax the resources of the 
armour-making establishments in Sheffield. 


em Trade with the United States: Improvement in 
eel. 


The American Consul] has issued his return of the value of 
exports from Sheffield to the United States for the quarter ending 
March 31st. The total amount is £135,974, which compares with 
£138,645 for the previous quarter, showing a decline of £2671. It 
has to be borne in mind, however, that the December quarter was 
the best for 1908, and gave an increase of nearly £40,000 compared 
with the September quarter. For the corresponding quarter of 
1908 the value of exports to the States was £106,162, so that the 
present return shows an increase of £29,812. Steel, sheets, bars, 
wire, &c.—which are grouped together in the return—were 
exported to the value of £107,163, compared with £74,557 for the 
corresponding quarter of 1908. Amongst the decreasing exports 
last quarter were die blanks, edge tools, garden tools, sheep and 
garden shears, trees, twist drills, kc. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THOUGH the market for Cleveland pig iron is somewhat 
quieter this week than it was last the ironmasters have done a 
very fair business, and are on the whole again rather well situated ; 
certainly they are in a more favourable position than they have 
been since the autumn of last year. Traders generally are taking 
amore sanguine view of the future, and it seems to be the pre- 
va’ent opinion that the worst of the depression has been experienced, 
and that with thearrival of spring a brisker demand will be reported. 
Consumers are beginning to come forward to buy well ahead, and 
no longer adhere to the hand-to-mouth policy which they have 
followed for several months. Not only are buyers operating for 
prompt delivery, but they are purchasing somewhat freely for 
delivery forward. No. 3 Cleveland G.M.B. pig iron has mostly 
been sold this week at 47s. 6d. per ton for prompt f.o.b. delivery, 
and 48s. for delivery up to the end of June. No.1, for prompt 
delivery, is at 50s.; No. 4 foundry at 47s.; No. 4 forge at 46s. 6d.; 
and mottled and white at 46s. 3d. per ton, while for forward 
delivery 6d. per ton more must be given. 


Realised Price of Cleveland Pig Iron. 

On Tuesday, the accountants, after an examination of the 
ironmasters’ books, certified that the average price realised for the 
No. 3 Cleveland pig iron delivered during the first quarter of the 
year was 48s. 10.87d. per ton, that being 5.33d. per ton less than 
in the previous quarter, and the wages of the blast furnacemen in 
the North-East of England, which are regulated by the realised 
price of No. 3, will, from Saturday last, be reduced one-half of 
1 per cent., bringing them down from 21.5 to 21 per cent. above 
the standard. 


Hematite Pig Iron. 

One might have expected that the improvement which is 
being reported in connection with the Cleveland pig iron trade 
would have appeared in the hematite pig iron trade also, but that 
has not proved to be the case, and the business is actually worse 
than it has been for several years. Certainly there can hardly be 
any profits accruing to the majority of makers ; they have been 
forced to reduce their quotations by the competition of second 
hands. Mixed numbers of East Coast hematite pig iron can now 
be bought readily from second hands for prompt delivery at 
54s. 6d. per ton, and some producers are likewise accepting this 
figure, though most of them maintain their quotation at 55s. 
Rubio ore is firm at 16s. per ton c.i.f. Middlesbrough, but con- 
sumers having contracts running are not prepared to buy much for 
delivery ahead, and the imports are on a smaller scale than they 
have been for some years. Middlesbrough ironmasters in the past 
quarter imported only 381,391 tons of foreign iron ore, whereas in 
the last quarter of last year the quantity was 518,263 tons. The 
make of East Coast hematite pig iron has been considerably 
reduced over the last half-year, 


March Pig Iron Stock Return. 

The return issued by Messrs. Connal and Co. showing 
their stock of Cleveland pig iron—they have now no other descrip- 
tion in their yards—at March 3lst was anything but satisfactory, 
for an increase of 22,004 tons had to be reported, ageinst 16,902 
tons in February, and the stock has gone up about 59,000 tons 
during the first quarter of the year, being at the close of March 
195,313 tons, as against under 48,000 in July last. The stock was 
the largest that had been held since July, 1907, but whereas it was 
then falling rapidly it is now increasing. The stock at the close 
of last month consisted of 193,278 tons of No. 3 Cleveland pig 
iron, 1000 tons of pig iron deliverable as standard, and 1035 tons 
of pig iron not deliverable as standard. ‘There is no record as to 
the quantity of pig iron held by the makers, but there can be no 
doubt that it is large—larger, in fact, than they care to accumu- 
mulate, though there is reason to believe that during the last few 
days they have reduced their holdings, as considerably more iron 
has been wanted for shipment. 


Pig Iron Exports for March. 

The exports of pig iron from the Cleveland district in 
March were larger than those of February, as might have been 
- expected, but they fell short of those of an average March. The 
average over the last ten years of the third month in the year has 
been 113,000 tons, but last month the quantity was only 91,353 
tons ; thus, last month’s pig iron exports were short of the average 
by over 21,000 tons, or 20 percent. It is not only the depression 
of trade abroad, but also the severe weather which has lately 
been making the shipments so poor. Only 51,574 tons were sent 
to oversea destinations. To (Germany the quantity was only 
7739 tons, against 41,592 tons in March last year, and 46,124 tons 
in March, 1907. To France the quantity was only 4624 tons, 
against 10,784 tons in March, 1908 ; but to Italy the export was 
13,054 tons, against 6481 tons in the corresponding month of last 
year, and to China and Japan 9915 tons, against 2916 tons in 
March, 1908. Scotland, with 32,398 tons, took more than in any 
month since March last year. The quarter’s exports of pig iron 
from the Cleveland district reached 234,274 tons, against 353,256 

tons in 1908, and 404,570 tons in 1907. 


Manufactured Iron and Steel. 

There is not much being done in respect of the distribu- 
tion of new orders, the near approach of the holidays having kept 
buyers off, and the suspensions of work at the mills are likely to 
be more prolonged than usual, owing to the difficulty of getting 
specifications. The most regularly employed works are those 
producing steel rails, girders, and galvanised sheets, the shipments 
of which are large, especially to South America and India. Last 
month, of the 66,095 tons of manufacturediron and steel shipped 
from the Tees, no less than 16,795 tons went to South America 
(nearly all to Argentina), 13,804 tons to India, and 12,130 tons to 
China and Japan. No alterations can be reported in quotations in 
any branch. Heavy steel rails can be bought at £5 5s. per ton 


net f.o.b., steel girders vary from £5 15s. to £6 5s., less 24 per 
cent., and galvanised sheets are at £12 10s. for 24 gauge in 
bundles, f.o.b., less 4 per cent.; steel ship plates are at £6, iron 
ship plates at £6 7s. 6d., steel ship angles at £5 12s. 6d., iron ship 
angles at £6 15s., packing iron and steel £5 10s., steel bars at 
£6 5s., iron bars at £6 15s., steel hoops at £6 10s., and steel nail 
strip at £6 7s. 6d., all less 24 per cent. f.o.t. 


Coal and Coke. 

There has been quite a spurt in the coal trade, but it has 
been confined solely to the steam coal branch, and in that it is 
not so pronounced as it was, but sellers have been able to secure 
very good orders which will keep the collieries going fully for some 
weeks. The activity in buying has somewhat subsided this week, 
and the price has eased. Last week sellers were able to advance 
their prices half-a-crown per ton, as much as 12s. 6d per ton being 
paid for best qualities, but this week 11s. 6d. has been more like 
the figure. The steam coal trade of late has been somewhat less 
favourable to the colliery proprietors, as may be seen by the fall 
in wages, which are based upon the average realised prices 
obtained. Last year wages were reduced in the aggregate 10 per 
cent., and on Saturday the Conciliation Board decreed that a 
reduction of 8 per cent. more should be made. Best gas coals 
are maintained at 10s. per ton f.o.b ; bunker coals are at $s. 9d. 
per ton f.o.b., and coking coals at 8s. $d. per ton. Furnace coke 
is quoted 14s. 9d. per ton delivered at Middlesbrough, and foundry 
coke at 16s. 3d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Improvement in the Iron Market. 

A MARKED improvement occurred in the Glasgow pig 
iron market towards the close of last week. An advance of 
about ls. per ton was established in Cleveland warrants, and other 
kinds of iron rose in proportion. ‘The favourable turn in political 
affairs in the near East and the reduction in the rate of discount 
were generally given as the reason for the better feeling in 
the market. There had also been a growing impression that 
probably raw iron had about touched the lowest figures for 
the time, and the cheaper money accommodation furnished an 
additional reason why outside investors, who have long held a 
passive attitude towards the market, should now take up the 
business. It was reported by brokers that considerable business 
of this description had passed through their hands. Since last 
report business has been done in Cleveland warrants from 46s. 104d. 
to 47s, 7d. cash, at 47s. 3d. to 47s. 74d. one month, and 47s 64d. 
to 48s. 3d. three months. Business was also noted at 47s. 14d. for 
delivery in eighteen days. There has been very little inquiry for 
Cumberland hematite warrants. In the last day or two the 
warrant market has been inclined to react to some extent, and the 
holidays will not be without their influence on the market. 


Sharp Advance in Makers’ Iron. 

A few days ago one or two of the Scotch makers of pig 
iron intimated that they had withdrawn their prices, and there 
has since been a general advance, varying from 6d. in the case of 
the cheaper brands of iron to ls. 6d., and even 2s. in the higher 
grades. Govan and Monkland, Nos. 1, are now quoted f.a.s. at 
Glasgow 55s.; Nos. 2, 53s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Clyde, No. 1, 59s. 6d.; No. 3, 54s. 6d.; Gartsherrie, 
No. 1, 60s.; No. 3, 54s.; Summerlee, Calder, and Langloan, 
Nos. 1, 603.; Nos. 3, 55s.; Coltness, No. 1, 88s. 6d.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 62s.; No. 3, 55s.; Eglinton, at 
Ardrossan or Troon, No. 1, 543. 6d.; No. 3, 52s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Shotts, at Glasgow, 
or Leith, No. 1, 60s.; No. 3, 55s.; Carron, at Grangemouth, No. 1, 
62s. 6d.; No. 3, {6s. 6d. per ton. The demand for makers’ iron 
has been active, both for local use and for English consumers, 
while fair export lines are also understood to = forthcoming. 
Output of pig iron is steadily maintained. There are 82 furnaces 
in blast in Scotland, compared with 73 at this time last year, and 
of the total now in operation 40 are producing hematite, 37 
ordinary and 5 basic iron. 


Pig Iron Shipments. 

The shipments of Scotch pig iron in the past week 
amounted to 7832 tons, being 2534 tons more than in the corre- 
sponding week. For the thirteen weeks of the year now com- 
pleted the shipments have aggregated 72,850 tons, which is 9956 
tons less than the quantity despatched in the first quarter of 1908. 
The arrivals at Grangemouth of pig iron from Cleveland and 
district were, for the past week, 10,369 tons, showing a decrease 
of 2061, compared with the same week of last year. The total 
imports of this iron for the first quarter of the year reach 115,984 
tons, showing a decrease of 17,485 tons, compared with the 
quantity received in the corresponding three months of 1908. 


Hematite Ore and Pig Iron. 

The hematite ore imported into the Clyde since the 
beginning of the year amounts to 220,840 tons, being 45,790 
tons more than in the same time last year. The past week’s 
arrivals consisted of sixteen cargoes, of which two came from the 
North-west of England, and the rest fromabroad. At present the 
weekly output of hematite pig iron in Scotland amounts to about 
14,000 tons, which is 1750 tons a week more than the rate of pro- 
duction twelve months ago. A considerable proportion of the 
output is going into stock, but it is confidently expected that ere 
long it will all be required. The present demand is quiet, but the 
price of Scotch bematite is up 1s. to ls. 6d., merchants now 
quoting 58s. 6d. per ton for delivery at the West of Scotland steel 
works, 


Finished Iron and Steel. 4 
The inquiry for finished iron and steel is unsatisfactory, 
and a general improvement, long expected, has not yet been 
experienced. Steelmakers have been expecting an accession of 
i in ec tion with the shipbuilding trade, but in this they 
have so far been disappointed. It is alleged that the prices are 
too high, and that merchants and shipbuilders have been holding 
off in anticipation of a reduction. Theupward movement in raw iron 
now adds to the difficulty of reducing the prices of finished material. 
It is alleged that, with regard to a considerable proportion of the 
shipbuilding orders now in hand, the builders are practically in 
the position of choosing their own time for construction, and can 
afford to wait for a suitable market. The shipbuilders and mer- 
chants are well aware, however, that the market is quite as likely 
to go against them as in their favour, and were it not that the 
holidays now intervene, there might have been more anxiety to 
cover reqvirements, owing to the recent upward movement in the 
— of pig iron. The business in finished iron has been quiet, 
ut from some quarters there are indications of a little more 
business, In the meantime, most of the works have barely enough 
orders to keep the plant in anything like full and regular opera- 
tion. 


The Coal Trade. 

The past week’s coal shipments at Scottish ports were 
272,988 tons, being 16,256 less than in the preceding week, but 
14,020 tons better than in the corresponding week of last year. 
During the past three months the shipments have aggregated 
3,136,080 tons, showing an increase of 250,418 tons over the 
quantity despatched in the first quarter of 1908. This week the 
market has been quiet, but prices are fairly steady. At Glasgow 








Harbour the f.o.b. price of household coal is from 8s, 6d. to 9s.; 





splint, 9s. to 9s. 3d.; and steam, 9s. to 9s. 6d. per ton, 
coal for home use has been selling freely about former 
reductions anticipated having not yet been made. 


House 
prices, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


The Welsh Coal Trade. 

THERE was a good deal of substantial work done last 
week, the usual pressure occurring before holidays. The anima. 
tion at the various docks was well sustained. It was stated on 
‘Change that the forecast of good business was very marked 
inquiries being of a numerous and hopeful character. Best steam, 
coals retained their lead, but inquiries were extended to most of 
the leading coal of the steam kinds. Monmouthshire coals are 
also in request. Dry coals advanced 3d. on the week. As regards 
house coals, they continue steady, but without much advance, 


Latest Coal Prices at Cardiff. 

Best large steam coal, 14s, 9d. to 15s. ; best seconds, 13s, 6d, 
to 14s.; ordinary seconds, 12s. 9d. to 13s, 3d.; best drys, 14s, 3q, 
to 14s. 6d. ; ordinary drys, 12s. 9d. to 13s. 3d.; best washed 
nuts, 12s, 9d. to 13s. 3d.; seconds, 12s. to 12s. 6d. ; best washed 

as, 11s. 6d. to 12s,; seconds, 10s. to 10s. 3d.; very best smalls 
9s, 9d. to 10s.; best ordinaries, 83. 9d. to 9s. 3d.; inferior sorts, 
8s, 3d. to 8s. 6d.; very best Monmouthshire black vein, 13s. 9d. to 
14s.; ordinary Western Valleys, 13s. to 13s. 3d.; best Eastern 
Valleys, 12s, 3d. to 12s, 6d.; seconds, 11s, 6d. to lls. 9d. Bitn. 
minous coal, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s, 6d,; 
No. 3 Rhondda, large, 17s. 6d. to 18s.; brush, 13s. 6d. to 14s,; 
smalls, 9s. 6d. to 10s.; No. 2 Rhondda, large, 11s. 6d. to 12s ; 
through, 9s. 3d. to 9s. 6d.; smalls, 7s. 9d. to 8s. Patent fuel, 
lds. 6d. to 15s. Coke, special foundry, 24s. to 26s.; foundry, 
17s. 6d. to 20s.; furnace, 15s. 6d. to 16s, 6d. Pitwood, 18s. to 19s, 


Newport Coal. 

A leading characteristic is their firmness. The total last 
week was over 112,000 tons, another indication of the vitality of the 
trade of the port. Lowest prices: Very best large black vein, | 3s, 3d, 
to 13s. 6d.; Western Valleys, 12s. 6d. to13s.; Eastern Valleys, 12s, 
to 12s, 3d.; other kinds, lls. 3d. to 11s. 6d.; best smalls, 7s. 6d, 
to 8s.; seconds, 7s. to 7s. 3d.; inferiors, 6s. 6d. to 6s. Yd; best 
house coal, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d. Patent 
fuel, 13s, 6d. to 13s. 9d. Coke, foundry, 16s. 6d. to 17s. ; furnace, 
15s. 6d. to 16s. Pitwood, ex ship, 183. to 18s. 3d, 


Swansea Coal. 

Better demand for duff, pricesimproving. Lowest prices 
anthracite: Best malting, large hand-picked, 24s. to 24s. 6d. net ; 
second malting, large, 2ls. to 21s, 6d. net ; big vein, large, 17s. 6d. 
to 18s 6d. net ; red vein, large, 14s. to 14s. 6d., less 24. Machine- 
made coals: Cobbles, 21s. 6d. to 22s. net ; Paris nuts, 23s. to 24s, 6d. 
net; French nuts, 24s. to 25s. net; German nuts, 22s. 6d. to 23s. 6d. 
net; peas, 9s. to 10s. net; fine peas, 6s. 6d. to 7s. net ; rubbly 
culm, 5s, 3d. to 5s. 6d., less 24; duff, 23. 6d. to 2s. 9d. net. Other 
coals: Best large steam, 14s. to 15s., less 25 ; seconds, 13s. {d. to 
14s., less 24; bunkers, 9s. 9d. to 10s. 3d., less 24 ; small, 7s. to 
8s, 6d., less 2}. Bituminous: No. 3 Rhondda, ‘large, 17s. 6d. 
to 18s., less 2} ; through, 13s. 9d. to 14s., less 24 ; small, Ys. to 
103., less 24. Patent fuel, 12s. 6d. to 18s., less 24. 


Iron and Steel. 

The week-end brought a miscellaneous collection to Wales 
—scrap iron from Falmouth, 500 tons pig iron from Middles- 
brough, 231 tons crop ends from Newcastle, 261 tons steel scrap 
from Southampton ; and the shipments were 600 tons sleepers ‘o 
Bombay, and rails to Bristol and Highbridge. India continues » 
good customer, and it is satisfactory to note that in addition to 
bookings that will last some time a contract has just been signed 
for 6000 tons. One cargo of steel billets came to Newport from 
Bruges and several cargoes of iron ore from Bilbao ; one despatch 
of steel was made coastwise to Lydney, where trade continues of a 
satisfactory nature. Our despatch was a little too early for 
market quotations from Swansea Metal Exchange this week. 
Newport quotes Rubio ore at lis, 6d. to 15s. 94., and the same 
prices remain at Cardiff. Swansea only imported a small quantity 
of iron ore last week. 


Tin-plate. 
Make and shipment of tin-plates last week were about on 
a par—106,979 boxes being received from the works and 106,162 
boxes shipped. The stocks in dock warehouse and van form a 
good store, however, as they now total 322,264. No quotations, 
but the outlook continues good. 


Cardiff Railway and Rhymney Amalgamation. 

This important movement has advanced another step. 
On Saturday the interview arranged between a sub-committee of 
the Parliamentary Committee of the Cardiff Corporation and Sir 
W. T. Lewis and Mr. Beasley, of the Taff Vale, took place in the 
Lord Mayor’s parlour, Cardiff ; Mr. Beavan and other members of 
the corporation were also present. The business was then entered 
upon, this being the discussion of the various points raised at the 
last meeting of the Cardiff City Council, and, we are informed, 
that except as to matters of detail the principles involved were 
agreed upon. At this meeting Mr. Beasley agreed to meet the 
representatives of the different petitions against the Bill, with the 
Lord Mayor as chairman, and to give a written undertaking that 
the concessions they desire shall be granted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


James B. Perter AND Sons, Limited, inform us that they have 
received advice by cable that their ‘‘ Handy Man ” engine has been 
awarded the first prize silver medal at the Agricultural Show 
at Pretoria, 

2ICHARD MORELAND AND Son, Limited, give notice that they 
have removed their engineering works from Old-street to Silver- 
town. Their general offices will still remain at 80, Goswell-road, 
London, E.C. 

Messrs. BARLOW AND CHIDLAW, Limited, of Pendleton, Man 
chester, announce that they have arranged with Messrs. Edmiston, 
Brown and Co., 224, St. Vincent-street, Glasgow, to represent 
their interests in Scotland. 

THE death is announced as having taken place on March 23rd, 
1909, of Mr. William P. Henszey, partner in the Baldwin Locomo- 
tive Works—Burnham, Williams and Co.—who had been connected 
with those works since March 7th, 1859. 








WE have received from Messrs. Wilkins and Wright, of Kenyon- 
street, Birmingham, a flexible rule for draughtsmen which has 
good points. It is composed of a thin band of metal to which @ 
stout lead wire is attached by claws. The thin band can be bent 
into any desired shape, and the lead wire causes it to retain its 
position. 

Roya Inst1TvuTION.—A general meeting of the members of the 
Royal Institution was held on Monday afternoon, the 5th inst., 
the Duke of Northumberland, K.G., president, in the chair. 
Mr. L. J. Baker, Mrs, 8. G. Brown, and Miss Carvill were elected 
members, The special thanks of the members were returned to 
Dr. Hugo Miiller for a donation of £100 to the fund for the 
Promotion of Experimental Research at Low ‘l'vmperatures, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westpballa. 

THE condition of the iron market is without improve- 
A further decrease has been felt in a few instances, and 
the outlook generally is gloomy. The few orders that have been 
coming in during the week are small and for immediate delivery. 
rices are absolutely ruinous in many branches, and over- 
,roduction is one of the chief causes of the low and steadily 
Vecreasing quotations. The entire absence of enterprising spirit 
js very marked, and the want of confidence that has become so 
general now compels dealers as well as producers to practise the 
utmost reserve. Last month a meeting of German, French, and 
Belgian girder makers took place in Brussels for the purpose of 
negotiating about an international reduction in prices that had 
been suggested by the German Steel Convention with a view to 
meeting the keen competition of English firms. The meeting has 
not, however, had the desired result. 


ment. 


The Silesian Iron Market. 
A moderately good businesscontinues to be done generally. 
Quotations are rather stiff. The large dealers in girders have 
raised their prices M. 1 p.t. 


List Quotations. 

The following are the present prices for iron ore, raw and 
finished iron, per ton, free at works:—Raw spathose iron ore, 
M. 10.90; roasted ditto, M. 15.50; Nassau red iron ore, 50 per 
cent contents, M. 11.50; spiegeleisen, 10 to 12 per cent., M. 63 to 
M. 66; white forge pig, Siegerland and Rhenish-Westphalian 
brands, M. 56 to M. 58 ; German Bessemer, M. 59 to M. 61; basic, 
free place of consumption, M. 49 to M. 50; Luxemburg forge pig, 
M. 44 to M. 46 ; Luxemburg foundry pig, No. 3, M. 46 to M. 48; 
Germar foundry pig, No. 1, M. 59 to M. 60; No. 3, M. 57 to 
M. 59; German hematite, M. 60 to M. 62; English hematite, 
M. 76; good merchant bars in basic, M. 99 to M. 105; the same 
in iron, M. 122.50 to M. 125; hoops in basic, M. 120 to M. 122.50; 
steel plates, M. 105 to M. 110; boiler plates. M. 115 to M. 120; 
sheets, M. 117.50 to M. 122.50; drawn wire in steel, M. 127.50. 


Coal in Germany. 

An alarmingly dull state is reported to prevail in the 
Rhenish- Westphalian coal industry, stocks having increased to such 
an extent that further accumulation seems impossible. Demand 
is totally insufficient ; even in house fuel the business done has 
been far less extensive than might be expected for such a long 
winter, but the tendency to save money as much as possible is also 
felt in the house coal trade. The Gelsenkirchener Bergwerks- 
Actien Gesellschaft has recently stopped 58 coke ovens owing to 
want of demand. Silesian coalowners are likewise doing but a 
limited business, dealers holding back with their purchases till 
after the holidays, when prices will be reduced .50 to .80 pf. 
p.t. for best sorts, inferior qualities, as well as engine fuel, remain- 
ing unchanged, 


Austria-Hungary. 

There is nothing to report except that dulness in demand 
and decreasing quotations have become more general in the iron 
and allied trades, A poor business is also being done in coal. 
Next week a meeting of the Union of Coal Dealers is to take place 
in Vienna, when the summer prices will be fixed. he coalowners 
of Austrian Silesia have already reduced engine coal from M. 10, 
to M. 9.80 p.t. 


Iron and Steel in France. 


Changes have not taken place since early in March, but the 
improved quotations of February were well maintained on the 
Paris market, and in the Haute- Marne district 165f. p.t. are easily 
obtainable for merchant bars; in the Loire 180f. p.t. is realised, 
and the average price for the Ardennes district is 157.50f. p.t., or 
155f. p.t. for large sales, while manufacturers in the Nord ask 
155f. p.t. only. Bars in basic stand, as a rule, 5f. to 10f. p.t. lower 
than iron bars. Plates of 3mm. and more are generally quoted 
180f. p.t., rising to 190f. p.t. in Paris, while manufacturers in the 
Nord can only obtain 165f. p.t. Hoops vary between 170f. and 
185f. p.t. On the whole a lively though not extensive sort of 
trade is being done. Both dealers and consumers are now begin- 
ning to place orders for the third quarter. Large orders in war 
requirements have been given to the works of the Loire district, 
which will continue to be well occupied. 


Weakness Continues in Belgium. 


A further easing down in prices could be noticed for 
finished iron, Bars in basic are now officially quoted £4 10s. for 
export, plates are fluctuating, £5 and £5 2s. p.t. being quoted. 
The demand for bars is languid, and the outlook in this branch 
continues dull. Keen competition in the plate trade has reduced 
quotations to the utmost. Ingots stand at 92.50f. p.t., billets 
100f. p.t., plates 107.50f. p.t., but buyers are granted a ristorno of 
7.50f., as compared with 5f. p.t. previously, for a consumption of 
1000 t. per month, while for smaller purchases 5f. against 2,50f. 
p.t. previously are granted. Quotations for rails and girders are 
Well maintained. Pig iron is unchanged. The tendency of the 
Belgian coal market is all in a downward direction. 








THE INSTITUTION OF MECHANICAL ENGINEERS. —The April 
ordinary general meeting will be heid in the Institution House, 
Storey’s-gate, St. James’s Park, on Friday evening, 23rd April, at 
8 o'clock, The president will deliver his address, The anniver- 
sary dinner will be held at the Hotel Cecil, London, on Thursday, 
22nd April. A conversazione will be held at the Institution on 
Friday, 2lst May. A meeting of the graduates will be held on 
Monday, 5th April, at 8 p.m. It is announced that the summer 
meetiug of the Institution will be held in Liverpool, and wil! begin 
on Monday, 26th July. A Local Committee, consisting of the 
Right Hon. the Lord Mayor of Liverpool, Councillor H. Chaloner 
Dowdall, M.A., the members of the Institution resident in the 
neighbourhood, and other Liverpool gentlemen, has been formed 
to make the ry arrang ts. The following is an outline 
of the programme as at present proposed, subject to revision :— 
On Tuesday, 27th July, the Lord Mayor of Liverpool and the 
members of the Local Committee will receive and welcome the 
President, Mr. Jobn A. F. Aspinall, and the Council and members 
of the Institution in the lecture hall of the Municipal Central 
Technical School in the morning, after which there will be reading 
and discussion of papers. In the afternoon visits have been 
arranged to the Southport electrified railway, the Liverpool Cor- 
poration electricity works, an ocean liner, Bryant and May’s 
Diamond ‘match factory, &c. In the evening the Institution 
dinner will be he'd in the banqueting hall, Exchange Station 
Hotel, On Wednesday, 28th July, there will be reading and dis- 
Toke of papers in the lecture hall of the Municipal Central 
Jechnical School in the morning, and in the afternoon visits to 

ammell, Laird and Co,, the Tranmere Bay Development Com- 
rag the English McKenna Process Company’s steel rolling mills, 
; ° Mersey Railway Corepany’s generating station, Port Sunlight, 
Xc, In the evening there will be a reception in the Town Hall, by 
suvitation of the Lord Mayor of Liverpool. For Thursday, 
29th July, visits to the Lancashire and Yorkshire Railway Com- 
We, 8 locomotive works, Horwich, the | iverpool Docks, the river 

On sige Salt Union Company’s works, Anderton lift, and North- 
wich, or Messrs, Dick, Kerr and Co., Preston, have been 
arranged, and on Friday, 30th July, alternative excursions to 
Chester or Penmaenmawr. 








BRITISH PATENT SPECIFICATIONS. 





When an i tion is ted from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 





Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Cnansery-tane, London, W.C., at 8d. each. 


The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any persin may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


19,373. September 15th, 1908.—IMPROVEMENTS IN AND RELATING 
TO THE AIR SUPPLY OF FURNACES, by Johann Koniges, of 14, 
Baross ter, Buda Pesth VII1., Hungary. 

This invention relates to furnaces and to means for supplying 
air to the fuel. For this purpose a solid fire-door is fitted with 
tubes extending into the furnace, the tubes at one end having a 
hit-and-miss air regulator plate, whilst the inner ends of the tubes 
rest in a plate having nozzles for the tubes, the plate having also 
other openings between the tubes; or to fit a hollow fire-door 
with open-ended taper tubes formed of helical convolutions spaced 
apart or tubes having holes arranged in a helical line. In the 
engraving, the fire-door is formed with an air-heating chamber, 
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the back of which is formed by a plate c. In this plate are fixed a 
number of tubes, open at both ends, delivering over the furnace 
grate. These tubes become highly heated by the fire, and they 
deliver the hot air uniformly over the grate. The tubes may be 
bent for the purpose of delivering the air at any desired point in 
the furnace. A perforated plate f serves to regulate the amount 
of air entering the fire-door in the usual manner; i is a plate 
which is attached by means of bolts and nuts to the fire-door. 
The tubes pass through this plate, and are guided thereby, and 
are thus prevented from bending. In the modification shown in 
Fig. 3, the tubes are provided in the fire-dvor frame as well as in 
the fire-door. In the step grate shown in Fig. 4, the tubes are 
open at both ends and mounted at both sides over the grate, and 
are provided throughout their length with transverse holes, 
through which the hot air passes into the products of combustion. 
— March 17th, 1909. 


INTERNAL COMBUSTION ENGINES. 


7738. April 7th, 1908.—IMPROVEMENTS IN MEANS FOR SUPPLYING 
LiquiIp FUEL TO INTERNAL COMBUSTION ENGINES, by Edward 
Christopher Blackstone, Frank Carter, and Evershed Carter, 
all of Rutland Ironworks, Stamford. 

According to this invention there is provided in conjunction 
with the valve through which the fuel is injected a reservoir or 
chamber which will not be immediately emptied when the valve is 
opened, so that a further portion of fuel is gradually forced into 
the combustion chamber as the stroke proceeds and thus maintains 
the pressure, whereby an indicator diagram can be obtained the 
line on which indicating the pressure of the explosion will run 
parallel, or nearly so, with the atmospheric line for some 
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considerable distance before the expansion curve commences. 
Fig. 1 is a part-section of an internal combustion engine of the 
semi-Diesel type, ¢ is the body of the spraying device, and d the 
valve which passes through the spraying device and bears upon a 
seat around the hole e through which the liquid fuel is delivered 
into the cylinder ; fis the charge chamber which has arranged in 
conjunction with it the port g through which the liquid fuel is 
injected into the said chamber at any time during the cycle, and 
the port 4 through which compressed air, supplied, for instance, 
by a small compressor is admitted. This usin Ff is made of 
larger diameter than the discharge aperture ¢, so that when the 
valve is opened the chamber will not immediately emptied by 
the rush of air into the cylinder.—March 17th, 1909. 





TURBINE MACHINERY. 


14,746. July 11th, 1908.—ImMpRovED MEANS FOR SECURING 
TURBINE BLADES, by Willans and Robinson and Edwin Gilibert 
Izod, both of Victoria Works, Rugby. : 

On each blade there is a T shaped root, and in the rim of the 
wheel, and also in a side ring which is bolted or riveted to the 
wheel, undercut grooves are formed in such a way that when the 
blades have been assembled with one arm of each T piece project- 
ing into the groove in the rim, the side ring can be placed in 

ition with the other arms of the T pieces entering its groove. 

The side ring has projecting from it a numer of distance pieces 
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so arranged that one piece lies between every two consecutive 
roots. These projections are preferably so formed that they enter 
the groove in the rim. Fig. 1 is a section of part of a turbine 
wheel while Fig. 2 shows some of the parts before assembling. « 
is the body of the wheel, are side rings riveted to the body and 
e are blades. Each blade has upon it a T shaped root d adapted 
to enter undercut grooves in the wheel and ring respectively, 
while between the roots lie distance pieces formed on the rings b 
and so shaped that they will enter the undercut grooves. It will 
be seen that by means of this invention the blades are auto- 
matically spaced, and at the same time held fast without the need 
of any caulking.—March 17th, 1909. 


607. January 9th, 1909.—AN IMPROVED VANE FOR STEAM AND 
Gas TURBINES AND MEANS FOR SECURING THE SAME, by 
Auguste Edmond Camille Rateau, of 20, Rue d’ Anjou, Paris. ° 

This invention relates to a new type of vane for steam or gas 
turbines and to means for securing them to the movable wheels of 
the turbine. In the engravings, Fig. 1 shows in elevation several 

vanes secured to their disc, while Figs. 2 and 4 show in detail a 
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single vane and the means whereby it is secured to the disc. 
Fig. 3 shows the vanes in edge view. The substance of the inven- 
tion consists of a vane for a steam or gas turbine whereof the 
portion which is submitted to the action of the fluid is made in 
one and the same piece with a shank bifurcated so as to be 
adapted to straddle the edge of the disc, and it is provided with a 
rearwardly projecting enlargement, the combined vane and shank 
presenting a continuous internal concave surface capable of being 
machined throughout its entire length. The means of securing 
the vanes to the disc comprise transverse rivets which are arranged 
zig-zag and which engage adjacent vanes by being received in 
notches provided in the opposed faces of contiguous shanks.— 
March 17th, 1909. 


CONDENSERS AND FEED-WATER HEATERS. 


16,091. July 29th, 1908.—IMPROVEMENTS IN JET CONDENSERS, by 
Otto Hilderbert Mueller, of 153, Victoria-street, E.C. 

This invention refers to counter-current jet condensers, in par- 
ticular of that type in which the exhaust steam is admitted to the 
condenser body at the top. In this case it is desirable that the 
total height of the condenser should be as small as possible, so as 
to reduce the power required for lifting the water, and that the 
exhaust steam entering the condenser should not come in contact 
with the pipes or ports for giving access to the injection water, or 
for the withdrawal of the cooled air. In order to attain this 
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object, a cordenser shell is provided which the exhaust steam 
enters at the top, and in which the steam is carried down in an 
annular passage formed by the shell and an inside cylinder. The 
inside cylinder carries a number of water troughs which have 
openings on the bottom for the water, passages for the exhaust 
steam, between and around the troughs, being so proportioned 
that with the condensation effected in the various stages, these 
passages are reduced more and more as the steam travels upwards. 
The inside cylinder is fixed to the top cover, which is preferably 
made of two plates with an insulating space between, so as to 
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protect the cool part of the condenser from the heating otherwise 
produced by the direct impingement of the exhaust steam against 
the top cover. The injection water is admitted through an open- 
ing at the bottom of the casing and passes upwards through a port 
into the top trough, and the hot water accumulating on the 
bottom of the condenser is drained away through an opening. 
The openings for the water may be either in the bottom of the 
condenser, or they may be arranged at the side, but low down in 
the condenser shell. The air and uncondensed vapours are drawn 
away from the top space above the highest trough, through an 
opening A into a port, whence they are removed by an air pump 
oy opening arranged below the bottom trough.—March 
17th, 1909, 


MOTOR CARS AND ROAD TRAFFIC. 


23,512. November 3rd, 1908.—IMPROVEMENTS IN SUSPENSION 
SPRINGS FOR AUTOMOBILES AND OTHER VEHICLES, by Georges 
Lévi, of 32, Rue Duret, Paris. 

It is well known that a carriage spring ensures greater freedom 
from jolting in proportion as the load that is put on it is nearer 
the maximum for which it has been constructed. In other words, 
the spring of a vehicle intended to carry four persons would not 
prevent a considerable amount of jolting if the carriage were 
occupied by a single person and would only do so if the four places 
are used. According to this invention the two springs which 
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Bracket. Front or Rear Side Springs. 








Crutch Spring used in Combination with 
an ordinary Spring. 


replace each single spring have together a number of spring plates 
equal to the number of spring plates of the single spring which 
they replace and are held at a suitable distance apart by a double 
slotted bracket in such a manner that when the vehicle is lightly 
loaded only one of the springs acts, whilst when the vehicle is 
fully loaded the two springs act together. One of the springs is 
fixed to the bracket, the other carrying at its end a pin that moves 
in the slot so that only one of the springs acts when the load on 
the vehicle is less than a certain amount, whilst when the load 
approaches the maximum limit the pin com<s in contact with the 
edge of the slot and the second spring is actuated through the 
medium of the double bracket. In the accompanying drawing 
three forms of the invention are illustrated as examples.—March 
17th, 1909. 


DYNAMOS AND MOTORS. 


7827. April 2nd, 1908.—IMPROVEMENTs IN Dynamos, the British 
Thomson-Houston Company, 83, Cannon-street, E.C. 
This invention relates to dynamo electric machines having series 
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windings on the stator for compensating for armature reaction 
and preventing sparking at the brushes, as described in patent No. 
6649 of 1907. The invention consists in employing a stator or field 
construction like that of an alternating current induction motor, 
and in providing this structure with shunt and series windings in 
the shape of bundles of shunt and series coils, the effective mag- 
netising conductors of the series coils occupying slots in a portion 
of the pole face formed by the shunt coils, which are also arranged 
in slots in a portion of the pole face, and in employing with this 
structure a rotor or armature which has a fractional pitch winding 
in which the demagnetising conductors correspond in effect to the 
magnetising conductors of the series winding on the stator. A 
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indicates the shunt coils of the stationary field member, B the 
series coils, and 3 the armature conductors. The field member 
carrying the coils A and B is uniformly slotted, and the exciting 
winding is arranged so as to enclose a comparatively large propor- 
tion of the pole pitch, the length of which : is represented by the 
letter a. In practice it has been found satisfactory to wind the 
exciting winding in 40 per cent. of the slots, thereby enclosing 
60 per cent. of the pole pitch—that is to say, the width of the pole 
face, represented 4 b, is 60 per cent. of the pole pitch. The 
stator slots carrying the coils A and B are closed with copper 
wedges F connected to short-circuiting rings G and H, so as to 
form a complete squirrel-cage winding. These rings not only 
serve for carrying current, but they are also used for mechanically 
supporting the series or compensating windings. The squirrel 
cage thus formed serves by reason of the currents induced in it to 
neutralise the magnetic shock caused by the reversal of current in 

a coil at the instant of commutation. There are three claims and 

five illustrations.— March 17:h, 1909. 

331. January 6th, 1909.—IMPROVEMENTS IN AND RELATING TO 
STaRTING SWITCHES FOR ALTERNATING-CURRENT ELECTRIC 
Morors, Siemens Brothers’ Dynamo Works, Limited, Caxton 
House, Westminster. 

This invention relates to starting switches for alternating-current 
asyochronous motors, which enables the motor to be switched 
into circuit more quickly than usual. To start the motor the 
spindle G is turned to the off position, where the arms F! I? F of 
switch are respectively in the positions A B and C, indicated by 
dotted lines, and the arms M M! M? of the rotor resistances switch 
are respectively in the positions X Y and Z, in an anti-clockwise 
direction, for example. The arms M M! M? thus move over the 
contacts of switch and gradually cut the resistances out of circuit 
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with the rotor winding. In the meantime, however, the arms 
F F! F2 connect together the segments B' D K D! and 0 P of 
stator switch, and in so doing connect the supply mains to the 
winding of the stator, and in such a manner that only a portion of 
the winding of the overload coils J J} is included in circuit. This 
portion is chosen so that the switches can be operated as quickly as 
desired without bringing the ratchet or other suitable device—not 
shown—into operation to prevent further movement of the 
switches until a reduction in the current has taken place. When 
the resistances have been nearly cut out of circuit by the move- 
ment of the arms M M' M? the arms F and F' reach the end of the 
segments D and D', and then move into the final running position, 
where the segments B' E K E! and O P are connected together. 
In this latter position it will be observed that the supply mains 
are connected electrically to the stator winding in such a manner 
as to include the whole of the windings of each overload coil J J', 
and, consequently, a smaller current will trip the starter arms 
when in the normal running position than would be required to 
operate the ratchet arrangement during the starting-up period.— 
March 17th, 1909. 


17,137. August 14th, 1908.—IMPROVEMENTS RELATING TO REGU- 
LATING THE SPEED OF CONTINUOUS-CURRENT ELECTRIC MOTORS, 
Desiré Dupont and Harlé and Company, of 26, Avenue de 
Suffren, Paris. 

With the object of obtaining speeds which can he regulated 
within wide limits, but which will be influenced but little by varia- 
tions in the resistant couple, a resistance is always in shunt with 
the armature across the mains—that is, current can always flow 
through the resistance without passing through the armature— 
and means are provided for connecting a portion of such resistance 
in series with the armature, so as to control the voltage at the 
brushes. This arrangement may be applied to several motors 
simultaneously, and may be combined with a cut-off and reversing 
switch, in pow ih to be able to break the current and change the 
direction of rotation of the motor ; the double control of the re- 
sistances and of the switch may in this case be effected so as to 
obtain different speeds in either direction by a single movement, 
and either mechanically or electrically. The arrangement described 
is particularly applicable when it is desired to produce a speed 
variable according to a predetermined rule, but substantially in- 
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dependent of the variations in load, as, for example, when 
elevating a gun or projector on a rolling ship. This contro} can 
be arranged in such a way that the movement of the part which js 


N° 17,137 
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irmature 


Feet lilt pa 
Field Field resistance 


controlled brings the control arrangement either directly or jp. 
directly back to the “stop” position when the movement js 
completed. There are nine claims and twelve illustrations, — 
March 17th, 1909. 














SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


914,371. Firma MEANS FOR TORPEDOES, C. Davis, U.S. Navy, 
assignor, by mesne assignments, to National Torpedo Company, 
New York, N.Y., a Coi poration of Maine.—Filed Decembe, 14th, 
1907. 

There are ten claims. The fifth is for a torpedo having a war 
head, the combination of a shell conforming to the contour of 








the head ; an electric circuit ; a contact adapted to connect the 
same with said shell, and a firing means adapted to be operated 
upon the contact of said head with said shell, substantially a. 
described. 


915,103. HYDROCARBON ENGINE, J. M. Meyer, West Chester, Pu, 
—Filed December 22nd, 1906. 


This is an engine of the ‘‘sleeve” type. Thatis to say, a sleeve 


SS 
‘sso ke 


takes the place of the ordinary poppet valves. The sleeve in this 
case is actuated by a right-angled lever on the head of the con- 
necting-rod. There are twelve claims. 


915,123. Concrete Cumney, /. B. Spaulding, South Royalton, Vt. 
—Filed October 2nd, 1907. : 

The thing patented is a concrete block for chimneys having 

three concentric walls providing a straight, central, vertical 


passage way, and two concentric vertically arranged air spaces 
formed around the central space between the walls, and vertically 
arranged partitions connecting the walls. There are four long 
claims, 








An acetylene gas plant on an extensive scale has 
recently been made at Brockenhurst Station, on the London 
and South-Western Railway. Brockenhurst is a small place, but 
the station is situated at an important junction ; until the present 
the lighting has been effected by oil lamps. Now, not only the 
station and offices, but also the signals and yards are lighted by 
acetylene, the total candle-power being about 9000. The installa- 
tion is believed to be the largest at any railway station in this 
country. . 
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ELECTRIFICATION OF THE STATE RAILWAYS 
OF ITALY. 


So much has been said during the past six years con- 
cerning the electrification of the Italian railways, that it 
is of interest now to examine the real facts and to give 
some official figures. The following is extracted from 
information specially supplied in January last, for the 
purpose of this note by the general director of the State 
Railways of Italy :— 

Lines already Electrified, 


Date of Name of Natureof Form of Milesin 
opening. line. service. power. operation. 
Oct. 16th, Milan-Varese, Local sub- 

1901 Porto Ceresio.. urban Steam 46 
Sept. 4th, Leeco-( ‘olico, Son- Country 

1902 drio-Chiavenna ... 


local tourist Water ... 66 


Total of lines for suburban and local traffic in opera- 
tion up to December, 1908 ... ... 

These lines and their plant have been fully described in 
Tae Enoineer. The rolling stock of the first-named 
line was exhibited at Vincennes in the year 1900. 

From 1902 up to 1908—a period of six years—no new 
applications have been started. There have been applica- 
tions of the light railway or tramway order, as, for instance, 
Rome-Civita, Castellana and Viterbo, opened last year. 
This is worked with trains of tramcars coupled up, but 
these local concessions to tramway companies do not 
concern the Italian railways properly so called. 

From 1902 up to the year 1912—a period of ten years— 
there will not be more than 186 miles electrified, or an 
average of less than 18 miles per year. These are the 
maximum figures determined in the Budget of 1906. The 
mileage of the latest report embodies no increase beyond 
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that already announced in these columns—page 888, 
April 19th, 1907. On the contrary, there is a reduction 
of 40 kiloms., or 25 miles, to be accompanied by a saving 
of eight million lire, in respect of the line between Pistoja 
and Porretta—known as the Porrettana route—described 
on page 389 of that issue, for this scheme is now deleted 
from the official report, and the reason for this appears 
to be mainly the introduction of the steam locomotives 
referred to on page 389 of that issue, and illustrated in 
our Supplement of January Ist, 1909. 

There is no proposal for electrifying, within the period 
of time comprised in the programme of 1906, the present 
line from Milan all the way to the Simplon Tunnel, and 
there is nothing even suggesting such a plan in the pro- 
gramme covered by the budget scheme of 1906. The 
programme includes the electrifying of the 16 miles 
from Gallarate, on the Milan-Ceresio suburban line, to 
Arona Junction, on the new single-track railway which, 
running along the west shore of Lake Maggiore, connects 
with the Simplon line at Domodossola. 

Northwards from Gallarate, the only other electrical 
project is from Gallarate to Laveno, a distance of about 
20 miles—not in the Simplon direction, but on the oppo- 
Site, or east, side of the Lake Maggiore, and therefore in 
the direction of Bellinzona and the St. Gotthard Railway. 

hese extensions of electrical traction are, therefore, part 
ro the Milan suburban district electrical system, and totally 
a from the main-line system worked by locomotives 
a Milan to the southern mouth of the Simplon 
lunnel. From Arona to Domodossola there is no-scheme 
‘or electrical traction, and yet the distance is important— 


tunnel at Iselle, the ruling gradient being 1 in 40. 
This portion of the international route is on Italian soil, 
but is wholly operated by the Bundesbahnen—Swiss 
Federal—compound locomotives. As to when the elec- 
trical traction now employed in the tunnel will be 
extended down to Domodossola, even the Swiss General 
Direction cannot at present say anything positive. The 
question appears to remain in suspension, awaiting the 
settlement of the demand of the Federal Railways to derive 
from the Cairasca torrent, near Varzo, the energy for 
operating the tunnel line from Iselle to the subterranean 
Swiss-Italian frontier, in accordance with the convention 
of February 22nd, 1896. Upon the decision that may be 
taken depends the solution of the tractive power for work- 
ing the Domodossola- Iselle section. 

Independently of this question the general manage- 


electrify the 11 miles up to the mouth of the great | for April 19th, 1907, which we reproduce herewith— 


| Fig. 2. Up to the present on the Lecco-Calolzio section 
| the supporting posts for the conductor lines have been 
| erected to experiment with a type of equipment proposed 
by the firms Westinghouse and Ganz. In the meantime 
arrangements were being made, up to the end of the 
past year, to enlarge the hydraulic power station of 
Morbegno so as more completely to utilise the power 
obtainable from the Adda River, with a view to extending 
electrical traction to Milan and to Bergamo, according 
to the plan. The energy thus obtained is to be 
available by the State Railways near to Usmate, such 
| being one of the conditions in the agreement with 
| the company holding the concession to make use of the 
| water of the river Adda between Brivio and Paderno. 
The Naples-Salerno section, with the branch to Torre 
Annunziata and Castellammare, 31.6 miles length, is to 





ments of the two State railways interested are examining | be operated by electrical energy derived partly from water 
the question of plant and of traffic expected in anticipa- | power installations and partly from steam plants, the latter, 
tion of the eventual settlement of the subject of water- | near Torre Annunziata, to serve as reserve for the hydro- 


power installation. Thus it will be seen that of two | 
projects for electrification of short sections of Italian | 
main lines, one has fallen through and the other is very | 
far off any effective realisation. 
The programme of 1906 comprised one other main line | 
electrification—theP wdonecchia- Modane; that is to say, | 
the electrical equipment of the Fréjus or “ Mount Cenis”’ | 
tunnel, which is particularly difficult to ventilate even | 
with the Saccardo plant—see THE ENGINEER, p. 183, Feb 
ruary 5th, 1904. So far no trains have been operated 
electrically; the installations have not yet been begun. | 


electric station of the Tusciano. At present there is a 
certain difficulty with regard to the power derivable from 
Tusciano, but it is hoped to find a solution by part cession 
of the power derivable from that part of the Volturno 
between Rio della Rocchetta and the Vandra. Finally, 
when the agreements can be drawn up and the arrange- 
ments made for the installation of the electrical con- 
ductors—matters which present difficulties and conditions 
of no light order—the State Railways Administration, 
with the funds necessary for the work, will provide the 
plant and order the electrical machinery. 


Plans have been prepared for utilising the water power! One great installation of electrical traction is approach- 
of the Dora di Cesana and of the Bardonecchia | ing termination in the neighbourhood of Genoa, and the 


torrent, but the electrical equipment of the sec- | results of its working will be watched with extreme 
tion in question— Bardonecchia-Modane—(see Tue | interest. Here, from Genoa to Ronco, there will be elec- 
ENGINEER, page 389, April 19th, 1907) is still being | trical traction on one line with its trains running parallel, 


and in close proximity, to the steam trains on the newer line 
known asthe Succursale, and often in full view of each other, 
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discussed between the Italian State and French Paris- 
Lyon railways with particular regard to the cost of 
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the plant between the French subterranean frontier line ; The electric-locomotives of Westinghouse type have 
and the French Customs station at Modane. This list | already been received, and as the delivery continues 
completes the various projects for electrification so far | these will be sent for a trial period of working 
as they relate to main lines as in England we understand | on the Tellina Valley Railway. During the past year 
that term. The facts show, then, that there is not athe installations were so far advanced as to allow of 
main line or portion of main line in Italy with anything | the building in of the steam boilers, which will furnish 
approaching to complete electrification. the power, and proceed with the erection of the Westing- 
Of secondary lines in Northern Italy the programme | house turbo-generators. A large part of the supports for 
of electrification of 1906 to 1911 comprises in all 32 miles, | the conductor wires on the open line and in the stations 
chiefly in tunnelled lines of heavy gradient under the | were fitted up; and in the tunnels, by the use of work- 
Ligurian Apennine, where the smoke difliculty has to be | shop trains, the installation was effected speedily, not- 
overcome. One application is the Savona-San Giuseppe | withstanding the difficult conditions of the  trattic 
di Cairo section, which, leaving the Mediterranean littoral | operation there. The sub-station buildings for the trans- 
at Savona, proceeds to Cuneo, while a branch runs to | formers were well advanced also during the past year. 
Acqui. The length of the line to be equipped is close on | The present installation is an amplification of the origina! 
12 miles. Like the Milan-Porto Cerisio line, this is to | project to electrify the six miles of line from Pontedecime 
derive power from steam engines, the contracts for which | at the foot of the incline to Busalla at the summit. Now 
were being arranged during the past year—1908—while | another six miles have been added so as to carry the 
plans were prepared for the central power station at Vado | system as far as the sorting sidings of the port at Parec 
Ligure. Work would have even been begun had it not | di Campasso. 

been considered on after-thought that it would be better | The importance of this work may be gathered from the 
to design a building allowing of possible extensions in the fact that it is the first Italian electrification affecting 
eventuality of the extension of the system to the littoral | main line traffic, and the experiment is bound to be of 
line. particular interest to railway engineers. It does not 
Another part of this total of 32 miles is comprised in | replace steam traction on the main line proper, which is 
the proposed electrification of the Genoa tunnels that is | the new line kr own as the Ronco branch or “ succursale,” 
close upon seven miles, while the remainder—12 miles— | for by reason of the excessive grades of the old Giovi 
belongs to the Genoa-Parco Campasso to Busalla section | line, up to 1 in 28.6, it has long since been considered as 
on the old Giovi line. This appli¢ation is approaching | a relief line only. The two lines bifurcate at Rivarola, 
completion, and it is the first line in Italy upon which | near Genoa, and meet again at Ronco Station at the top 
electrical traction will be employed under conditions | of the incline. Even in case of the electric plant break- 
closely approaching main line traffic—at least in respect | ing down temporarily, such as has occurred even with the 
of goods services. | Simplon Tunnel line, the traffic would simply be diverted 
In the north of Italy the only electrical applications | for a time to the new line. 

yet unmentioned are those of the Milan district suburban | The total length of the line now electrified between 
extensions between Milan, Lecco, Usmate, Calolzio and | Genoa-Campasso—and connected to the San Limbania 
Ponte San Pietro, having a total length of 58.5 miles. | quay at the port—and Busalla Station, is 20 kiloms., or 
A sketch plan of these suburban-area lines was | 12} miles. The prime mover adopted is steam, for water 





89 miles. But north of Domodossola it is proposed. to 





given on page 389 in the issue of Tur EncingeRr | is not always so plentiful in Italy as one is often led to 
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suppose. Westinghouse steam turbine sets are installed 
—two at present, to be followed later with a third set 
when the Genoa underground lines are electrified. Each 
set will be run by seven Babcock and Wilcox water- tube 
boilers, one of these boilers being held in reserve, each 
boiler having 374 square metres water heating surface 
besides the steam heating surface of the superheaters, 
which, with the working pressure of 16 atmospheres, 
will raise the temperature to 330 deg. Cent. Green’s 
economisers are provided also, these having automatic 
scrapers run by electric motors. 

The central station is on the west side of the city and 
close to the port. By means of coal conveyors, the coal 
avriving by lighters can be run direct into the coal bunkers 
of the boiler-house. The proximity of the sea has enabled 
use to be made of its water for the condensing plant of 
the turbines, a large water main being carried into the 
basement of the engine-room. Worthington two-stage 
pumps will feed the boilers. These have a capacity of 
25 litres per second—one working, the other in reserve. 
‘he turbines are each direct-connected to alternators, 
generating three-phase current of fifteen periods, with an 
effective tension of 13,000 volts. At 900 revolutions per 
minute the power developed will be 5000 kilowatts effective 
measured at the switchboard, or with a 25 per cent. over- 
load, 6250 kilowatts for short periods, or it may attain 
10,000 kilowatts for five minutes or so. An exciter 
mounted on the shaft of each generator will produce 
50-volt direct-current. The switchboard is of the relay 
control type, with two sets of bus bars, each one of which 
can be connected in circuit with the generators by means 
of oil-break switches. Energy regenerated as the trains 
descend the short steep incline of the Giovi will be 
absorbed up to a maximum of 4000 kilowatts by means of 
an automatic rheostat, switched in by current inversion 
relays inserted in the circuit of the generators. 

The current will be transmitted at the same tension as 
generated—13,000 volts—to four sub-stations equipped 
with static transformers, wherein the pressure will be 
reduced to 8000 volts between the phases. There are 
two transmicsion lines, each consisting of three conductor 
wires of 9 mm. diameter carried on the same posts. 
There are to be two aérial contact wires of 100 square 
millimetres of electrolytic copper. The current will 
return by the rails, which are to be electrically bonded. 

The sub-stations comprise three intercommunicating 
buildings. Each station is equipped with four oil-cooled 
transformers of 750 K.V.A. capacity. Three transformers 
are connected in mesh, and the fourth is held in reserve. 

The electric locomotives are remarkable for their great 
weight. They have ten coupled wheels 42in. in diameter, 
and each locomotive is fitted with two motors of 800 H.P. 
rated capacity. These are geared to the wheels by a 
system of rods and cranks. The two motors are of the 
three-phase type, and have eight poles. With a frequency 
of fifteen periods, they are calculated to run at a speed 
corresponding to 28 miles per hour working in parallel, or 
of 143 miles per hour coupled in cascade. 

For the controlling apparatus the principle has been 
adopted of removing from the hands of the motorman all 
high-tension gear. Pneumatic controlling apparatus 
similar to that employed on the Tellina Vale Railway is 
employed with modifications. In the Giovi tractors the 
compressed air maintained at practically constant pressure 
in a single train pipe will act usually through the inter- 
mediary of pistons, upon all the different apparatus 
employed in the operation of the train, as trolleys, inter- 
rupters, controllers, rheostats, kc. &c. Admission, dis- 
charge, and other operations in compressed air working, 
are effected by electro-magnetic control with alternating 
monophase current. With these modifications referred to 
it becomes possible to replace a number of compressed 
air pipes by simple electrical circuits of low potential, 
connected to the controllers under the hands of the motor- 
men. By this means it becomes possible to render auto- 
matic the regular succession of operations in the working 
of the trains, and in particular those relating to the start- 
ing movements. 

The tractors are designed to work in both directions, 
and to traverse short-radius curves ; thus, the axles at each 
extremity of the truck have lateral play and the centre 
axle has blind tires on its wheels. For adhesion under 
ordinary circumstances sixty tons is available on each 
locomotive, but this amount may be increased by means 
of ballast to any quantity that may be found desirable 
after trials under the most unfavourable conditions of 
the rail. In case of need the full weight of 75 tons, dis- 
tributed equally on all ten wheels, can be utilised. 

In service on the Giovi line, it is stated that by means 
of two tractors, one in front of the train and one behind 
it, it will be possible to move a train of twenty wagons 
of the average weight of 20 tons—that is a load of 400 
tons—at a constant speed of 28 miles per hour. The 
weight of the tractors—150 tons without additional 
ballast—to the weight of the load hauled by them will 
in this case be 1 : 2.7, or 2.7 tons of train to 1 ton of 
tractor. 

‘the tractors are of the same weight as the ten-coupled 
steam locomotives which have been for some time 
employed on the parallel Ronco line in working the 
heaviest freight traftic, the average train tonnage being 270 
tons per locomotive at work. This line is, however, much 
less steep than the Giovi; but more severe conditions 
than those prevailing with the electrified Giovi line occur 
on the 16 miles length of 1 in 40, continuous, of the 
Poretta route between Florence and Bologna, where a 
difference of level of 1830ft., with an occasional inclina- 
tion of 1 in 39,is met, together with very numerous 
curves and counter curves of only 300 m. radius, while a 
large portion of the line is in tunnel. It is of interest to 
note here that the new steam locomotives “ Class 470” 
maintain on this long and crooked incline a speed of 
18 miles per hour with a load of 230 tons per locomotive, 
or of 430 tons with two locomotives, and consume from 
3.56 lb. to 4.8 lb. of coal per I.H.P., or 14.8 Ib. to 18.6 lb. 
of coal per 100 ton-miles virtual run. There is an 
interesting similarity of gradient and speed-load con- 





ditions involved in the two systems, but the electric 
plant has the important advantage of returning power to 
the mains on the down hill runs, whereas there is no fixed 
plant in connection with the steam locomotives by means 
of which power regeneration in the form of electricity or 
of compressed air would be possible in proceeding down 
these long mountain gradients. 

On the Giovi line, divided into three block sections, it 
is expected to be able to haul 1008 wagons per day, 
reckoning both directions of running, working eighteen 
hours daily, and allowing an interval of fifteen minutes 
between each train; or of 1120 wagons in working twenty 
hours daily, this latter only leaving four hours for tunnel 
inspection. Moreover, it is hoped, when occasion after- 
wards requires, to be able to reduce the train intervals to 
ten minutes, and then the daily movement of wagons 
would attain 1512 working eighteen hours, or of 1680 
working twenty hours. 

This line is the most interesting so far made in Italy. 
Engineers visiting the Italian littoral, and wishing in passing 
tosee something of the new equipment at a very interesting 
part of the line, are recommended to alight at Ronco 
Station, and proceed by “local” either on the old line to 
Busalla or by the new line as far as Mignanego Station, 
where both the railways are visible in the open, together 
with the important ventilating plant of Ronco tunnel 
just above the station. 








STABILITY AND COMFORT. 
By ARTHUR R,. LIDDELL 

THERE are very many methods of calculating the 
stability of vessels, most of them elaborate, and all of 
them resting on the assumption of conditions of wind and 
sea that are never really encountered. The designer who 
would apply these, however, is at once met with the 
questions—How much initial stability, what range of 
stability, how much static or dynamic stability at a given 
angle does my ship require? These are points on which 
very little definite information is to be found, except 
indeed for sailing and war vessels, that are liable to be 
heeled over by the wind or by gunfire respectively. For 
merchant steamers without sails it is generally assumed 
that a G M-height of 9in. to 15in. in those of average size, 
perhaps 18 to 24 in the largest liners—and a range of 
about 50 deg. or 60 deg. are desirable, and that a vessel 
with more than these, though uncomfortably stiff, will 
certainly be safe. Now, unfortunately for these latter 
assumptions, a good many steam trawlers and other craft, 
in which the conditions in question are more than fulfilled, 
have at one time or another disappeared without leaving 
a trace behind them, and the chances are very great that 
they have capsized, the more so that calculations as to 
the effect of heavy rolling and the shipping of seas show 
the possibility, and indeed point to the probability of this 
having occurred. It is not always realised that the forces, 
or rather moments, which tend to bring, say, a mastless 
ship back to the upright when inclined in still water, are 
the same as those which heel her over when the surface 
of the water becomes agitated. 

The greater these moments, as compared with the 
moment of inertia of a vessel, the more readily they take 
effect in tossing her about, and the more quickly will 
excessive rolling be set up when, for instance, her natural 
period corresponds with the period or half period of the 
waves. ; 

In the case of small vessels this latter circumstance is 
in itself of less importance than at first sight appears, 
since the vessel of small initial stability may in time be 
heeled over just as far as the ship of large stability, 
provided she meet with waves of just the critical period. 
With large vessels, however, this may cease to hold when 
the critical period becomes greater than thatof any wave 
likely to be met with, or, at any rate, greater than that of 
the wave of ordinary rough weather. In the rare case 
in which such long waves occur, isochronism can be met 
by a change of the vessel’s course, which may once in a 
way be resorted to. 

There are not many periods of merchant vessels on 
record, but Sir William White has given some for war 
vessels which may here be referred to. Several vessels 
of considerable size, such as the Devastation and the 
Hercules, have periods of single roll of about 7 to 
8 seconds. These vessels have breadths of about 60ft. 
and G M-heights of nearly 3ft. Sir William also gives a 
formula for the period of oscillation, which is as 
follows :— 

If k = the radius of gryation (in feet), 
m = metacentric height (G M) (in feet), 
and T = period in seconds for a single roll, 


then T = .554 Vga 
mn 


or, neglecting the constant, 
ke 
Tee JE ox 


Now, if T = 8 seconds for, say, the Hercules, the 
Lusitania may, at a guess, have a radius of gyration twice 
as great, and would, with the same given G M-height, 
have double the period of the war vessel. If, now, the 
G M-height be lowered to 4in., i.c, to about } of that of 
the Hercules, the period will again be increased threefold. 
We thus have the critical period of the Lusitania six 
times as great as that of the Hercules, or 48 seconds, 
which would be that of a wave 11,800ft. in length, if such 
existed. With a G M-height of 6in., the critical wave 
would be one of about 7800ft. in length, with a period of 
about 39 seconds. With 9in. GM-height the figures 
would be about 5200ft. and 82 seconds respectively. 
Needless to say, waves of 5200ft. in length are very 
rarely seen. 

Certain continental constructors have in the past had 
occasion to make practical trial of vessels in which the 
ratio of depth to breadth was too great. To give these 
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vessels enough initial stability, it was necessar res 

to permanent ballast, the ines of which en: 
course, desirable to keep as small as possible. The al 
was that experience was gained with vessels of th 
smallest possible metacentric height, and these am 
found to conduce to comfort to such a degree that in 
later designs tier upon tier of paying passenger accoinino 
dation was built into the air, till the modern Atlantis 
liner, with its Tower of Babel amidships, was reached. 

Now it may be asked, where is the limit of this 
process? So long as a large vessel, say in her least 
stable condition during a passage, is not rammed and her 
bilges and tanks are kept reasonably dry, she may safely 
have her initial stability almost equal to zero. In ‘a 
passenger vessel this condition of least stability wil 
usually be that in which her coals are almost burnt out 
and her bilges and tanks contain the largest amount of 
free water that ever gets into them under service condi. 
tions. A certain reserve is, of course, necessary; but if 
the vessel come into port with just sufficient initial 
stability to avoid her having a list, the comfort of the 
passengers will be in the highest possible degree 
cared for. The smaller the reserve, the more popular 
does the vessel become with the travelling public. 

A vessel with Yin. or 3in. of metacentric height and a 
reasonably high freeboard may have good righting 
tendency up to a considerable angle of heel, and in fairly 
calm weather she will behave well. Apart from those 
accompanying a collision, the dangers of such a state of 
things are, tiiat she may meet with waves whose periods 
synchronise with her own, and that, through leakage or 
some mistake in the engine-room, unusual quantities of 
free water may get into the bilges or tanks to decrease 
her already small stability still further. The first 
objection holds good in small vessels; but, as shown 
above, the periods of the larger ones may be so great 
that such isochronism cannot occur, and, with the 
powerful pumps and excellent engine-room organisation 
of the large passenger vessel of to-day, the second one 
need hardly be considered. 

In regard to safety, the conditions accompanying the 
low metacentre are not so bad as they might at first 
sight appear to be. It is true that in case of collision 
the water-plane of the vessel may be reduced in the 
longitudinal direction by the length of one of the midship 
compartments; but it at the same time becomes broader 
at the ends, and the height of metacentre above centre 
of buoyancy, as measured by “‘ moment of inertia of water 
plane divided by displacement,” reduces by much less 
than the lost proportion of length. Meanwhile the 
vertical position of the centre of buoyancy in the vessel 
rises by something like half the increase of the drauglit, 
so that the vertical position of the metacentre in the 
vessel may not be lowered so very much after all. The 
question, whether it would be lowered to such a degree 
as to cause the vessel to capsize can be answered only 
after calculation in each particular case. 

A vessel that has been rammed amidships is in any 
case in a sorry plight. Her chance of keeping afloat 
is that the sea may remain comparatively calm. She 
will not roll much, because the free water in her hold 
tends to damp such motion, and, as long as she has posi- 
tive stability at angles within about 35deg. from the 
vertical, she may keep above water till help arrives. 

It may at once be granted that, with greater stability 
in her intact condition, her chance of not capsizing after 
being rammed amidships are somewhat improved, but 
this advantage will be bought by discomfort to her 
passengers during the whole of her natural life. 

For vessels with uncomfortably great metacentric 
height, the expedient might be tried of half filling a pair 
of compartments of the double bottom, with the usual 
water-tight central division between them. The 
Admiralty have made exhaustive experiments on the 
effect of water chambers, notably in the Inflexible. and 
these are said to have had a remarkable steadying eflect. 
The objections made to them are that the damping etiects 
are somewhat irregular, and that the free water is apt to 
rush violently from side to side and damage the tank top. 
This, however, applies only in cases of great stiffness, and 
if a vessel like the Lusitania were steadied in this way 
the ill effects in question would be practically non- 
existent. 

The prevailing prejudice to the running up of tanks at 
sea, or to steaming with tanks half-filled, is justifiable as 
regards small vessels, where the length of a tank may be 
as much as one-fifth of that of the vessel; but in a very 
large vessel, where it is only one-fifteenth of the length, 
or less, and where violent rolling does not take place, the 
objection ceases to hold good. As a matter of fact, the 
feed-water tank of many a small vessel is as long in 
proportion as an ordinary tank compartment of the 
Lusitania, and is kept partially filled without the vessel 
suffering. The best depth of water for damping the 
rolling would have to be ascertained by experiment. 
Assuming that a tank 50ft. in length with a central 
water-tight division were half-filled for the purpose, this 
might represent about 200 tons of water, which would 
increase the draught of the vessel by about lfin. The 
metacentric height might thereby be reduced by several! 
inches, but the damping effect due to this would be 
still farther enhanced by the action of the free water— 
by how much cannot be determined beforehand. 

It might be still more advantageous to carry a smaller 
quantity of free water in two or three double compart- 
ments instead of one, but this could be ascertained b 
experiment. In case of collision such compartments 
could be run up or pumped out, always provided there 
were time for this, and the pumps remained in working 
order. 

The increase of resistance due to the greater draught 
above alluded to would be more than made good by the ci 
cumstance that the side propellers would not be alternately 
rolled in and out of the water to the same extent as at 
present. This has recently been shown to represent 2 
considerable loss in the power applied, and consequently 
in speed, and, in fact, a reduction in the rolling of any 
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vessel brings with it a reduction of resistance to pro- 
pulsion. 

The unsinkable shipis an ideal that will probably never 
be realised. It is possible, indeed, to make a vessel, as 
such, almost unsinkable by very extensive water-tight 
sub-division, but not a ship that is to transport passengers 
and cargo at the high speeds now required by the travelling 

yublic. 
A ship will, in fact, never be anything else than a com- 
promise, and it is just a question whether we have not 
already gone too far in the direction of safety. With 
regard to the lowering of the metacentric height in large 
vessels for the sake of comfort, this has been done for so 
many years without casualty, that the danger inherent 
in the practice may, like those of the earthquake and the 
deluge, very well be classed with the remote chances that 
must be taken as they come. 








THE CONVEYOR PLANT AT THE COLOGNE 
GASWORKS. 


THE municipal authorities of Cologne, who control the 
gas supply of the city, fully realise the seriousness of their 
responsibilities in this direction, and the dire significance 
of any failure or interruption in the provision of adequate 
illumination. They also recognise that one of the most 
important factors to secure themselves against such a 
calamity as the stoppage of the gasworks is to reduce as 
far as possible their dependence on the whims of the 
workpeople. Disputes over comparatively unimportant 
matters have before now threatened to bring about this 
serious derangement. The disputes need not necessarily 
be restricted to the gasworks hands, for stoppages at the 
coal mines or on the railways would affect the working of 
the gasworks were it not properly stocked with coal. The 
Cologne Municipality, therefore, decided to equip their 
works in the Ehrenfeld district in such a manner that it 
should be provided with an adequate store of coal, and 
that the handling of the coal in all its necessary move- 
inents should be as far as possible automatic. To effect 
this they proposed to have a storage shed provided with 
tracks capable of accommodating a train of coal trucks ; 
to have below them bunkers into which the coal should 
fall by gravity; to have travelling cranes with grab 
buckets for removing the coal from the bunkers; whilst 
the transfer of the coal from the storage shed direct to 
the retort-house charging floor should be done by a con- 
veyor, a breaking plant being intercalated to reduce 
large blocks to a suitable size, and a motor truck being 
provided for the transport of coal from any part of the 
shed to any other desired destination. The works, 
however, was an old one with inclined retorts, but of 
recent years it has been enlarged and its old capacity 
doubled, the new house being provided with vertical 
retorts. The works is now constructed to gasify a maxi- 
mum of about 1300 tons of coal to yield 15,892,000 cubic 
of feet gas along with 900 tons of coke daily, and it was 
in connection with the installation of this increased 
capacity that it was decided to put in practice the storage 
and conveying scheme. The work was entrusted to the 
J. Pohlig Aktien-Gesellschaft, of Zollstock, Cologne, to 
which we are indebted for the pLotographs we reproduce 
and for the facilities granted for the inspection of these 
as well as other works in the neighbourhood of Cologne. 
_ Fig.1, page 896, is a view of the interior of the storage shed ; 
it is 82ft. high, 886ft. long and 188ft. wide. It has brick 
walls and an arched roof of steel truss work, partly glazed. 
There are three longitudinal rows of bunkers separated by 
walls, comprising twenty-four bunkers about 86ft. wide 
by 185ft. long, and eight bunkers of the same width but 
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about 65ft. long. On each side of the central row is a track 


for the trains of coal trucks. Along one side is a steel 
plate conveyor; along the other a narrow-gauge track for 
accommodating the motor wagon. The store is served 


by three electrical travelling cranes, each of 131ft. span, | 
running on a track 31it. above the level of the bottom of | 
the bunkers, and each of them is provided with a Hunt | 


self-filling grab, and has electric traversing and hoisting 


gear. The grabs have a capacity of 60 cubic feet, and the 


cranes can deal with 30 to 60 tons of coal an hour. 

The coal as lifted from the bunkers is conveyed to a 
hopper either over the conveyor side or the motor wagon 
side; in either case it passes to one of the breaking plants. 
Fig. 2 shows the motor wagon in position over a hopper, 
with which is connected a conveyor leading to a breaking 
plant. The motor wagon is electrical, is self-discharging, 
and holds 6 tons of coals. By means of turntables it can 
convey the coal from any part of the store shed to any 
breaker, and it permits of all three cranes working simul- 
taneously. 


shown, provided with a sliding door, by means of which | 
coal is discharged into the motor wagon as required. At | 


the breaking plant the coal is screened, and only the large 
pieces pass through the toothed rolls, and then the small 
and broken coal is raised by a bucket elevator into the 
retort- house, where 
bunkers. Fig. 3 gives a general view showing the arrange- 


ment of a crane with its hopper for charging the steel | 


plate conveyor, whilst Fig. 4 illustrates the mode of 


charging the plate conveyor, and shows a line of bunkers. | 


The conveyor equipment at these works is extended to 
the handling of the coke, which is discharged directly into 
conveyors, is quenched, and delivered into the yard out- 
side. Here there are three fixed and three movable Hunt 
bucket conveyors, which convey and deposit the coke, 
gently to avoid breakage, at any desired place controlled by 
the conveyors. For the purpose of loading the coke into 
railway or other wagons, there are two Hunt travelling 


bridge transporters furnished with similar grabs to those | 


used in the coal store shed, but of 82} cubic feet capacity. 
These bridge cranes can clear the conveyors, and so 
command the whole yard; one of them is shown in the 
above engraving in the foreground, the other further back. 

Land sale coke passes direct from the fixed conveyors to 
a screening plant, where it is separated into four sizes, 
which are stored in* bins each of over 14,000 cubic feet 
capacity. A provision is also made for crushing the coke, 
in case of a demand for a larger quantity of the smaller 
sizes. The screening and crushing plant can also deliver 
direct into railway wagons ; moreover, it is served by a 


narrow-gauge line, which is in connection with the boiler. | 


In the same figure one of the crane hoppers is 


it is distributed to the different | 





|THE INSTITUTION OF NAVAL ARCHITECTS. 
No. IIl.* 


| Iw our last issue we brought our account of the proceed- 
ings at the spring meeting of the Institution of Naval 
Architects down to the evening of Thursday, the 1st inst. 
They were resumed on the morning of Friday, the 2nd 
|inst. Sir Philip Watts took the chair in the absence of 
| Sir William White. 

| Dr. T. E. Stanton read a paper “ On the Resistance of 
| Thin Plates and Models in a Current of Water,’ which 
we print in full on page 405. 

Mr. Froude said the paper was particularly interesting 
to him because he had been over the greater part of the 
ground of investigation in experiments in the Haslar tank; 
and although it was so many years ago, he was sorry to 
say he had never had the opportunity as yet to put them 
in form for publication. Of course in those experiments 
the difference was that the planes were moving and the 
water stationary. The planes were larger—over 6 square 
inches instead of only 2in. or lin.—but the conditions 
were very much the same. Among the various propor- 
| tions of plates which he tried were two exactly the same 
| —a square and two other rectangles of different propor- 
| tions—so that the experiments were very well on all! fours. 
He had not had an opportunity of making an accurate 
| comparison between Dr. Stanton’s curves and the curves 

he obtained, but they seemed to be exactly the same, not 
| only in general characteristics, but in the relation of 
characteristics between the curves for the different 
proportions of planes. The paper was, to him, very 
encouraging on the score that there was such a large 
difference in the scale of the planes employed, and it gave 
them good grounds for believing that the experiments 
in the tank with screw propellers were really trustworthy. 
It was practically impossible in experiments in a tank, if 
the propellers used had any reasonable proportion to the 
| models used, to have propellers in which the blades were 
| more than a few inches in area. It was therefore extremely 


| 


| satisfactory to him to know that these small blades gave 
| practically the same results as his very much larger 
blades. 

| Mr. Stromeyer suggested that, instead of keeping the 
| blades stationary, Dr. Stanton should have revolving 
| blades with a current of water flowing past them. 2°4ft. 
| per second was an exceptionally small velocity as compared 
| with the 30, 40, and 50 with which propellers passed 
| through the water in actual experience. He felt it could 
| not be correct to draw deductions from small speeds as to 
| what actually happened at high speeds. 

Mr. Whiting said he supposed it was quite possible 


house and with the water-gas plant. Therefore, all the | that there might be sufficient interference with the 
coke for immediate requirements is taken direct from the | Stream lines at the side of the tank to make some little 


plant, and the expense of passing through the storage bins | difference to the pressures recorded, but in some cases 


is avoided. The great storage bins really act as regulators 
and take up the produce when this exceeds the demand. 

The coke grabs of the travelling Hunt bridge transporter 
are of special construction to avoid crushing the coke, and 
by their use it is found the breakage is not greater than it 
would be with hand work. Another feature of this trans. 
porter is that it can load unscreened or screened coke, 
inasmuch as a screening equipment is fixed in one of the 
legs, and can be brought into requisition if required. This 
plant is shown in the front to the left in the view above, and 
some heaps of stored coke and part of the conveyor plant 
are also shown. The Cologne authorities are so satisfied 
with this plant that it is said they contemplate equip- 
ping another of their works in a similar manner. 








the general method of experimenting would be of great 

| value. The particular case he was thinking of was that 
| of canal boats. There they had, as in this case, quite a 
| small section of channel compared with the size of the 
vessels, 

Mr. Hillhouse said the paper was one of great interest 
to shipbuilders, because in every ship the question of 
designing the rudder arose, and the first question asked 
was, ‘“ What is the absolute pressure upon the blade of 
the rudder?” He recently made inquiries of a number 
of steering-gear makers as to the formula they were in 

| the habit of using, and he found, reducing them to the 
| same basis, that the pressure varied from 100 to 70 or even 
| 60—a difference of 30 or 40 per cent. Boiling these results 
| down, and comparing them with other authorities, he arrived 
| at the formula that tons pressure at 35 deg. was equal to 
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to about 5 lb. per square foot. 

Sir John Thornycroft, Professor Welch, and Professor 
Henderson also spoke. 

Dr. Stanton said he was very grateful to Mr. Froude 
for the encouragement he had given him. With regard 
to the pressure on the blade in air and water, the pressure 
of air on small blades was less than on large blades, but 
the pressure of water on large and small blades was the 
same. He described with some care the methods 
adopted to ensure that the flow was free from eddies, and 
he made the sketch below on the board; this repre- 


3 
) _ K was the speed in knots. This worked out 


Guide Plates 


sents a plan of a part of the experimental channel. The 
water enters the broad end as nearly as possible with its 
flow longitudinal to the channel, and it passes through 
wire screens, which largely reduce turbulence; it then 
enters the guide plates shown in the sketch, and passes 
through them into the narrow 12in. portion of the channel 
where the actual experiments are carried out. That it 
does actually flow in straight lines was, he thought, 
proved by the fact that if one small plate were placed 18in. 
in front of another, the pressure on the latter was 
reduced. Dealing with the question of the interference 
caused by the sides of the channel, he pointed out that it 
was only when the large 2in. by lin. plates were used that 
there would be any likelihood of an effect due to dimension. 
For the accurate determination of the pressure due to 
normal impingement he used a much smaller plate. Where 
the plates were inclined, as in the majority of cases, the 
projected area was so small that the sides had no effect. 
Mr. A. W. Johns then read a paper on “ The Accelerated 
Motion of Bodies in Water, with special application to the 
Rolling of Ships,” of which the following is an abstract:— 


The laws governing the resistance of bodies moving with uniform 
velocity in water are fairly well known, but very little informa- 
tion is available as to their resistance when moving with gradually 
varying velocity. Z 

In ordinary dynamics, if the mass of a body and the alteration 
in its velocity are known, the force acting on it is readily found. 
With a body moving through water, any alteration in its velocity 
is attended by an alteration in the motion of the surrounding 
water influenced by its passage. The ‘‘ virtual” mass of the body 
is thus greater than its actual mass. If however, the virtual mass 
is known, the movement of the body under a given force becomes 
a simple problem in dynamics. 

The purpose of the present paper is to place on record some 
results as to virtual mass derived from Beaufoy’s experiments and 
to point out that these results account for many points observed 
in connection with the rolling of ships. 

To those unacquainted with Beaufvy s experiments, it is neces- 
sary toexplain that the bodies there used were immersed to a 
depth of 3ft., 6ft., or 9ft., but generally 6ft., and were supported 
in this position by a vertical rod or rods fastened to a more or 
less ship-shaped body floating on the surface. To the fore end of 
this vessel was attached the tow rope, which was led around a 
guide wheel at the end of the dock and thence around a system 
of pulleys suspended from a tripod. To the lower or movable 
pulley was hung a weight which brought a tension on the tow 
rope. The relation between the suspended weight and the tension 
in the row rope was accurately determined experimentally. 

The system was started from rest at the far end of the dock, 
and the distances through which the bodies moved were automati- 
cally recorded every two or four seconds until the length of the 
dock had been traversed. Examination of the results showed the 
uniform velocity corresponding to the tension in the tow rope, 
which was, of course, equal to the resistance at the final uniform 
speed. By varying the weight hung on the lower pulleys, the 
resistance and velocity were also varied. The resistance of the 
body alone was determined by running the supporting vessel and 
rods without the body and taking the difference in the tow rope 
tension in the two cases at the same speed. 

The motion of the body being known, the velocity and accelera- 
tion at any distance or time can be determined. The towing 
force also being known, it is not difficult to obtain the virtual 
mass. 

Generally the virtual mass of the whole system, that is, body, 
rods, and supporting vessel, has first been determined, and then 
that of the vessel and rods without the body. The difference gives 
the virtual mass of the body. 

Many experiments were made with square plates 3 square feet 
in area, and immersed at depths of 3ft., 6ft., and 9ft. Tne results 
are somewhat irregular, but they indicate clearly that the virtual 
mass increases directly as the velocity, being zero at zero velocity, 
and that it is independent of the depth. At a speed of 2ft. per 
second the virtual weight is about 4000 lb. 

A set of experiments was also made with a square plate 1 
square foot area, and the results show that the virtual mass is zero 
at zero velocity, and increases directly with the velocity. At 2ft. 
per second the virtual weight is 9001b. 

A comparison of the results for the two planes shows that the 
virtual mass varies roughly as the cube of the dimensions at corre- 
sponding speeds, showing that the motion is in conformity with 
the law of comparison. This, in conjunction with the variation of 
the velocity, indicates that at the same velocity the virtual mass 
per square foot varies as the square root of the dimensions, The 
quantitative results are somewhat surprising, since they indicate 
that at about 2ft. per second the water moving with the larger 
plate is represented by a column of water whose sectional area is 
equal to the area of the plate, and whose length is about 20ft. 
For the smaller plate the length of the column is about 14ft. 

The figures given above for the square plates show that the 
forces due to acceleration on a plate moving with small velocity 
are generally large compared with those for steady motion at the 
same velocity. For a velocity of 1ft. per second and an accelera- 
tion of lft. sec. per second, the forces due to acceleration in the 
larger plate are about eighteen times those due to steady motion. 
For still larger plates the proportion will, of course, be greater. 
The velocity of the immersed portions of a ship due to rolling, 
pitching, or turning, are generally smal], and hence for such 
movements the forces due to acceleration are important. 


The paper then goes on to discuss the application of 
these conclusions to bilge keel problems. 

Professor Bryan, referring to the equations at the end 
of Mr. John’s paper, said the author seemed to assume 
that the virtual mass was constant. From the theoretical 





point of view, he thought it would be desirable to have an 
experimental test as to whether the virtual mass was 
really constant or whether it depended on velocity to 
some extent. 

Mr. R. E. Froude said the virtual mass, being some- 
thing which was taken to represent the effect upon the 
body of the forces due to setting the fluid in motion, 
seemed to him to be one of those temptingly convenient 
and alsc illuminating conceptions that one was rather apt 
to get into the habit of using perhaps a little blindly, and 
pushing too far beyond the conditions to which they 
truly applied, so that that expression became purely a 
conventional one. It did not follow that even then they 
were not useful, but it was well to remember that they 
were conventional, lest one should find them misleading 
rather than instructive. 

Professor Stromeyer pointed out that Professor 
Beaufoy’s experiments contained an enormous amount of 
information on this subject which could be utilised for 
working out differential equations. 

Mr. John Smith said that in connection with the table 
Mr. Johns had given of the agreement he got between 
the calculated values and B coefficient, he had apparently 
neglected Dr. Bryan’s phenomena. The fitting of bilge 
keels practically anchored the bottom of the ship, and 
caused the centre of oscillation to be brought lower. 
The deduction was that the fitting of bilge keels would 
increase the value of the A coefficient. He asked whether 
it was not the case that in the Revenge the A coefficient 
was increased by the fitting of bilge keels, and in the 
Greyhound it was diminished. 

Mr. Froude: I cannot tell you. 

Mr. Smith said that although Mr. Johns had done 
much work, there were still many obscure points left to 
account for, and he wished him every success in the 
exceedingly painstaking way he was approaching these 
problems. 

Mr. S. B. Abell said he believed the variation in the 
A coefficient might be due to the action of the bilge keel 
itself. In the case where the bilge keel was near the 
surface it was bound to have some action in setting up 
surface waves. He had roughly calculated that for the 
Revenge there would be an increase of 5 per cent. in A 
coetticiency by lightening the ship to the extent of 2ft. 

Mr. Johns, in reply, stated that the omi:-sion of the 
effects pointed out by Professor Bryan, which had been 
referred to, might be due either to the figure } being too 
high, or te the fact that the axis of oscillation was not at 
the centre of gravity. 

At this stage Sir William White took the chair, and 
Dr. Glazebrook presented a “ Report of the Experimental 
— Committee (1908).” We give an abstract of it 
below. 


Parr I. 


It has been thought desirable to lay before the members of the 
Institution a brief report upon the steps that have been taken by 
the committee appointed by the Council of the Institution to carry 
out the scheme for establishing an experimental tank at Bushy. 

At a meeting of the Council], held on April 2nd, 1908, a letter 
was read from Mr. A. F. Yarrow, Vice-president, intimating his 
readiness, subject to certain conditions, to defray the cost, up to 
£20,000, of an experimental tank to be established in connection 
with the National Physical Laboratory at Bushy. The proposed 
tank was to be primarily devoted to research work in problems 
connected with ship propulsion, but was also to be made available, 
when possible, for conducting experimental investigations of a 
confidential character for private firms, suitable fees being charged 
for this work. 

Mr. Yarrow’s munificent offer was gratefully accepted by the 
Council on behalf of the Institution, and a committee was formed 
to take the steps necessary to give effect to Mr. Yarrow’s pro- 


s. 

One of the conditions of Mr. Yarrow’s offer was that, in order 
to ensure adequate provision for the maintenance of the tank 
during its early years, a fund of not less than £2000 a year should 
be guaranteed for ten years. In response to the appeal made by 
the committee to the leading shipbuilding and shipowning firms, 
annual subscriptions amounting to £1240 have be-n promised. 
This amount falls short of the total required, but it must be re- 
membered that during the past year particularly unfavourable 
conditions have prevailed in the shipbuilding and shipowning 
industries, and this has militated against raising funds from these 
sources, notwithstanding many assurances of sympathy with the 
object in view. Moreover, the first year or two of the working of 
the tank are unlikely to call for their full share of the cost of 
maintenance. 

Taking these facts into consideration, the Governing Body of the 
National Physical Laboratory, who were approached by the com- 
mittee, agreed that in view of the importance of avoiding delay in 
the completion of the scheme, the Executive Committee of the 
National Physical Laboratory would become responsible for any 
deficiency that might be temporarily incurred in working and 
maintaining the tank in accordance with the donor’s wishes. Mr. 
Yarrow has expressed his willingness to concur in this arrange- 
ment, and it is intended, therefore, to proceed as soon as possible 
with the execution of the scheme. It is most important, however, 
that the full amount of £2000 a year should be guaranteed even- 
tually, and it is anticipated that this result will be attained at an 
early date. 

As regards the management of the tank, itis proposed that there 
should be an Advisory Committee, appointed by the Governing 
Body of the National Physical Laboratory, consisting mainly of 
representatives of the Institution of Naval Architects, who would 
draw up a definite scheme for the future working of the tank, 
advise as to the problems to be taken up, and arrange for the pub- 
lication of results. The tank would be worked as a department of 
the Laboratory under the general direction of the Director, but with 
a superintendent appointed by the Executive Committee on the 
nomination of the Tank Committee, or in some similar manner. 

The scheme drawn up by the Committee would also settle what 
the staff of the department should be, and would indicate generally 
how the funds available for the maintenance of the tank and its 
work were to be expended. It would also provide for the main- 
tenance of the confidential character of all work done at the tank 
for private firms, and would specify the conditions under which 
such work could be undertaken, and indicate the principles on 
which fees were charged. In general the scheme would provide 
that the Council of the Institution of Naval Architects and the 
subscribers to the maintenance fund should have ample security 
that the tank was being worked in a manner consonant with the 
wishes of the donor. 

In order to take advantage of any improvements that may have 
been introduced into the construction or equipment of experi- 
mental tanks-in recent practice, the Director of the National 
Physical Laboratory undertook, with the full concurrence of the 
Committee, to visit the most recent establishments of the kind, 
both in the United Kingdom and also in France and Germany. 
Dr. Glazebrook’s report upon the results of his visits is included in 
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the second portion of the present report, and gives details of seh « 
features of the establishments visited as it Spyens desisetle ce 
introduce in the proposed installation. 


Part Il, 
By Dr. R. T. GLAZEBROOK, F.R.S., Director of the Nati 
Physical Laboratory. National 

As indicated in the previous part of the report, it w ) 
desirable that I should visit the ss tanks in Gecteney vod a 
with a view to reporting as to the design of the proposed tank at 
the National Physical Laboratory, and the committee have 
expressed the desire that the notes of my visit should appear as 
part of their report to the Institution. As regards their form [| 
have left them as notes; they do not pretend to be a detailed 
description of each of the tanks visited ; the recent fully illus. 
trated articles in THE ENGINEER, September, 1908, have rendered 
any long description quite unnecessary, and I am greatly indebted 
to the Editor of THE ENGINEER for his courtesy in furnishing me 
previous to my visit, with very full information as to the laris 
tank. My thanks are also due to the gentlemen who were good 
enough to give me details as to the various tanks, and in particu- 
lar in Berlin to Professor Busley, Professor Dix, and Professor 
Thiele, also to Herr Krell and Herr Deetjen, of the Siemens. 
Schuckert Werke, in Dresden to Professor Engels and Herr 
Gebers, and in Paris to M. Bertin and M. Petithomme. | also 
received valuable help from the officials of the Enghsh Embassies 
in Paris and Berlin. In the table are given particu'ars of the 
dimensions of a number of tanks, and on page 389 are shown the 
sections of some of these. 

The notes follow the order in which the tanks were visited— 
Berlin, Uebigau, Paris. 

BERLIN, 


Description of the tank.—A description of the Berlin tank has 
appeared in THE ENGINEER, and has been laid before the com. 
mittee. Its principal dimensions are given in the table attached, 
Its section—Fig. 2—is roughly elliptical, being 33ft. wide, but the 
carriage, it will be remembered, is carried on a track supported on 
pillars msing out of the water, the span being about 20ft. The 
reports as to this plan were unsatisfactory. The track is not sutti 
ciently rigid. It was suggested that the difficulties might be 
remedied by adopting an arrangement of reinforced brackets, 
springing from the walls of the tank building, and that the reduc 
tion in the weight of the carriage made possible by reducing the 
span was of considerable importance ; but the impression I gathered 
generally was that no system of suspending the track was to be 
recommended, and that the rails should run on asolid foundation. 

The carriage.—Again the carriage itself can be improved. With 
a view to preventing vibrations, due to the motors, from affecting 
the dynamometers, the carriage has been made in two parts. The 
one carries the motors, the other the instruments. But this gives 
rise to difficulties. If the connection between the two is elastic, 
vibrations in the direction of the length of the tank are set up in 
the dynamometer carriage ; if the connection is rigid the sup- 
posed advantage of the double carriage disappears. Morevver, 
probably, in securing freedom from vertical vibrations the neces 
sity for lateral stiffness has been to some extent lost sight of. 
The deep longitudinal girders need transverse stiffening, and 
vibrations, which appear to be serious, are the consequence. 

General eyuipment.—-As to method of work and equipment, \r. 
Froude’s designs have been closely followed except that metal has 
been used nearly throughout ; Mr. Froude, as is well known, em 
ploys wood greatly. ‘The German observers were emphatic in the 
view that the variations in humidity and temperaiure were sv 
great that the use of wood was impracticable with them. As to 
some points of detail: wood has been used for much of the 
moulding box ; it yields, however, to an appreciable extent, and 
the Berlin authorities recommend reinforced concrete with an iron 
top. The melting tank is in two portions. with an arrangement 
for filtering the paraffin as it passes from one to the other, which 
has proved very satisfactory. Originally the trimming table was 
of wood ; this has been discarded in favour of one of iron, and a 
very beautiful measuring appliance has been added, which mea 
sures and records geographically by a pantagraph arrangement the 
shape of any section of the model. 

Model shaping machine.—The model shaping machine is of steel. 
It is driven by a motor instead of by hydraulic power as at Haslar ; 
the motion of the table and the trough being controlled by screws 
geared together to give the required relative speeds. Each cutter 
is directly driven by a small motor ; thus rope gearing and pulleys 
are avoided. The view was expressed that the construction might 
be simplified by omitting the counterpoises arranged to take the 
weight of the cutters, &c., off the slides. The machine had been 
used without these counterpoises, and was found to work quite 
easily. An addition to the equipment was an ingenious trimming 
machine, working like the cutters, but employed to trim the upper 
edge of the models—which are of paraffin—before they were 
removed from the moulding tank. 

The dynamometers.—The dynamometers, which are of the Froude 
pattern and differ from those at Haslar and Clydebank mainly in 
the greater use of metal, were made by Fuess and Co., of Steglitz, 
the well-known instrument makers. The resistance dynamometer, 
however, has just been altered so as to utilise a modification of the 
Uebigau method of working—see later—while considerable changes 
were in contemplation for the scr2w dynamometer, which is pro- 
bably to be rebuilt to the Uebigau model. At present it can only 
be used for one, two, or three screws, and various parts are said to 
be not sufficiently independent. 

The electrical driving equipment.—The drive is electric; two 
10 horse-power motors, driven direct off a battery, being installed 
on the carriage. During the brief acceleration period, however, 
the motor can be overrun at least 100 per cent. ‘The adjust 
ment for speed is accomplished by varying the number of cells 
and thus altering the voltage up to a maximum of about 240 
volts. Small adjustments of speed can be made in the carriage 
itself. In discussing this part of the installation I gathered that 
it would be greatly improved by the introduction of the Ward 
Leonard system of control used at Washington, Clydebank, and 
Uebigau. It was suggested also that the carriage could probably 
be made lighter and its construction improved by using four 
motors, one over each wheel. ‘I'he electric power is conveyed to 
the motors by an overhead trolley wire. 

General conclusions.—To sum up generally, I would suggest 
that the question of employing steel or other metal in place of 
wood in many parts of the machines and apparatus is one 
which ought to engage the careful attention of the committee. 
The cost would probably be increased by the change, but the 
machines would be made more reliable. The independent 
motors on the shaping machine and the filtering arrangements 
in the melting furnace also seem to me useful. A very com- 
plete account of the Berlin tank is given in a paper by Messrs. 
Ezer, Dix, and Siefert on the Kénigliche Versuchsanstalt fiir 
Wasserbau und Schiffbau in Berlin, published in 1908. 

DRESDEN (UEBIGAU). 

The Versuchsanstalt Uebigau is a private installation main 
tained by the ‘‘Dresdner Maschinenfabrik und Schitfswerft 
Uebigau” at their cost. 

Geneval particulars of the tank.—The dimensions of the tank are 
given in the Table, and tts section is shown in Fig. 4, It is very 
fully described in ‘I'uz ENGINEER (September 18th and 25-h, 1905). 
The width of the channel is 21ft. 6in., and its depth about 12ft., 
the sides being approximately vertical. The tank differs from 
most others in that the water level is some 3ft. 6in. above the 
ground level, and the advantage of having the water surface 
thus near the eye level is very marked, Midway down the tank 
glass observation windows are fixed in the sides. Thus under 
water observations and photographs can be taken. ‘There are 
also arrangements for easily building in wood a tank of smaller 
section down the centre of the large tank. ‘The rails rest 
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directly on the concrete of the walls of the tank ; great care has | capable of very slight motion between two ay = Contact 
been taken in adjusting them, and, after being placed in position, | against these stops respectively closes in opposite directions the 
they were carefully planed. ’ J armature circuit of a light motor. Thus when the bar is in con- 

The carriage and its equipment.—The carriage, which has a span | tact with the right-hand stop the motor moves in one direction ; 
of about 22ft., weighs, with the apparatus and observers, 54 tons, | as the bar moves over to the left-hand stop the motor is stopped, 
nd is driven by a single motor of 20 horse-power ; this is geared | and it begins to rotate in the opposite direction when contact with 
: The current is supplied from a third rail | the left-hand stop takes place, The amount of motion possible 


to the back axle. 


running parallel to the others on suitable insulators. Velocities 


between the = is very small—a fraction of a mill'metre —and 
the motor is so light that its motion can be reversed, Herr Gebers 





to dm. per second can be reached in a distance which does 
mA exceed 30 m., while the carriage when moving at this speed | states, fifteen times a second. The axis of the motor is pro- 
can be stopped in 7m. The carriage itself is stiff, and moves | longed as a screw which turns in a nut mounted so as to be 
very smoothly and without noticeable vibration. ‘The current is | incapable of rotation. As the motor rotates the nut moves along 
supplied from a battery at 110 volts through a motor transformer | the screw. The spring already referred to, which balances the 
Fig. 1. Fig. 3. 
CLYDEBANK. HASLAR. 
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UEBIGAU. 
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small outstanding part of the resistance, is attached between 
this nut and the vertical arm of the balance. Imagine the 
| spring to be just so far extended as to balance the resistance of 
the model, and to hold the dynamometer bar midway between 
the stops. Suppose for some reason there is a slight increase 
in the resistance, and the bar is pressed up against the 
right-hand stop. The motor circuit is closed and the 
armature rotated in such a way as to extend the spring 
and again break the circuit. When this happens the motor 
stops. A fall in resistance produces a contact with the left-hand 
stop ; the motor moves in the opposite direction, reducing the 


2ontrolled on the Ward Leonard system.” This raises the voltage to 
anything required, depending on the speed desired, up to 440 
volts, The speed is controlled from a fixed station near the 
transformer at the end of the tank ; it depends solely on the 
volts, and the engine-driver has hefore him a voltmeter graduated 
to show speed. All he has to do is to work his controller so as 
to keep the pointer of the voltmeter at the mark corresponding 
to the speed required. The operator on the carriage is entirely 
free to attend to the dynamometers. 

The models.—The models are of wood. 
them more reliable than those of paraffin. He gave details of 
experiments which had led him to this view. He estimates the 
wooden models as being perhaps three times as costly as the 
paratiin ones because of the destruction of the material. They | 


Herr Gebers considers 


recorded in the usual way by a pen on a revolving drum, and the 
readings calibrated by means of weights put into the balance pan. 
The apparatus is designed to measure a maximum resistance of 
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Fig. 7-UEBIGAU DYNAMOMETER 
50 kilos. It has been worked up to 60. The advantage claimed 
for the method is the much greater openness of scale on the re- 
cording drum. Against this must be set the tendency to hunt 
which occurs in all such apparatus, which has been discussed by 
Mr. Froude, and which has led to the introduction of damping 
arrangements in the Washington form of apparatus. 

The propeller dynamometer.— Herr Gebers’s propeller apparatus is 
also a modification of the original form, and appears to me to be a 
very distinct advance. In the original apparatus, a single frame 


also require more time for their manufacture. Still, the model 
can be stored for a long time without difficulty, and the first 
Cost of the model making machinery is avoided. 
_ The dynamometérs.—The main interest of the Uebigau tank | 
lies in the dynamometers—Fig. 7. Herr Gebers has adopted a | 
modification of the arrangement due to Mr. Taylor, at Wash- 
ington. In towing a model the greater part of the resistance | 
is balanced by a weight placed in one arm of a balance, The | 
upper end of the dynamometer bar is in contact with a ver- 
tical arm projecting downwards from the centre of the balance 
m, and the small remainder of the resistance is balanced by 
the tension in a light horizontal spring, of which one end is 
attached to this vertical arm, The dynamometer bar is only | 


more than three propellers can be used. In the Gebers arrange- 
| ment there are two frames, each carrying one or two propellers, 
Thus, one, two, three, or four propellers can be tested. In the 
case of four, the,two outer propellers are carried by one frame, 





length of the spring and decreasing its tension until the dynamo- | 
meter arm again leaves the stop. The extension of the spring is | 


carries all the propellers—one, two, or three—and I believe no | 


the two inner ones by the other. The torque on each propeller is 
recorded separately, and also the resistance on each pair. The 
propellers can be rotated in the same or in opposite directions. 
Convenient means are provided for calibrating readily the torsion 
dynamometers used to measure the torque. The propellers are 
driven by a small motor placed on the carriage, and arrangements 
are at hand for observing and controlling the speed. 

Herr Gebers has also somewhat modified the frame by which the 
propellers are carried in such a way as to reduce very greatly the 
part of the measured resistance which is due to the frame. 


Tae Best DIMENSIONS FOR A TANK. 
In conversation with Professor Eagels and H srr Gebers, I went 











Fig. 6. 
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somewhat fully into the question of the dimensions desirable for a 
tank. Herr Gebers has recently published in ‘‘ Schiffbau,” 
vol. ix., an account of investigations bearing onthis. Briefly put, 
the method of the observation was to make several series of similar 
models of linear dimensions in the proportion of 1:2: 3and to 

| tow these in the tank. The area of the cross section of the largest 
model was about 5}, of that of the tank; those of the other two 
were therefore 4, and ;.4,. 

The observations on the smallest model were then used te 
calculate the resistance of the other two, and the results 
compared with the experiments, when the differences were 
found to be very appreciable. They amounted in some cases to 6 
or 7 per cent. of the observed resistances, and varied in sign ; at 
some velocities the observed resistances were the greater, at 
others less than the calculated. Herr Gebers assigns these varia- 

| tions to the effect of the sides and bottom of the tank. Moreover, 
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) he showed by decreasirg the depth of his models and increasing 
the beam in such a way as to keep the cross section constant, that 
the bottom of the tank had more effect on the result than the 
sides. He then built of wooden planks, inside his large tank, a 
smaller one of one-third the linear dimensions, and towed his 
smaller models in this. Thus the ratio of the dimensions of the 

| small model to the small tank was the same as that of the large 

model to the large tank. As a result, he found that the resistance 
of the small model was different in the two tanks ; and further, 
that if from the resistance of the small model in the small tank he 
proceeded to calculate the resistance of the large model in the 
| large tank he got very close agreement between observation and 
| calculation. The conclusion he comes to is that to secure freedom 

from any action due to the tank the area of cross section of the 
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tank should be at least 300 times that of the model, and he advises 
that the breadth should be 15 times and the depth 20 times those 
of the model respectively. 

I had a very full discussion of this work with Professor Engels 
and Herr Gebers, and they expressed the opinion that, if possible, 
the clear run of the tank should be 500ft., the breadth 30ft., and 
the depth from 12ft. to 14ft. If funds require that the dimensions 
should be less, it would be better to reduce the width rather than 
the depth. 

HERR WELLENKAMP’S METHOD. 


In concluding this account of my visit to the two German tanks 
I must refer to Herr Wellenkamp’s method, 1 was informed that 
the temporary installation at Kiel had been taken down, and that 
a new tank, equipped on this method, was about to be erected, 
but that at present there was nothing to see. 

Most of those with whom I discussed the question considered the 
proposal to adopt the Wellenkamp method as the standard one, in 
place of Mr. Froude’s, quite impracticable, (1) because of the 
doubts they had as to whether the steady motion could be 
established in the short time claimed for it, and (2) because they 
were certain that, even if the method did prove suitable for model 
resistance work, it was impossible to conduct propeller experi- 
ments without a bridge moving with the model and carrying the 
dynamometers. 

At the same time the pvint was strongly pressed that a smal! 
tank in which either experiments on the Wellenkamp plan coyl 
be carried out or observations made by causing the water to move 
past the model would be a most important adjunct. 


PARIS. 


General descriptcon.—The dimensions of the Paris tank are given 
in the Schedule. It is 33ft. wide and 13ft. deep, the section- 
Fig. 5—being roughly that of a segment of a circle. The building, 
including the roof, is entirely of reinforced concrete. 1 was told 
that this had been selected as being much cheaper than brick and 
steel. The difference in cost was stated to be about 33 per cent. 

Eyuipment of the tank, the carriage, &e.—The special equipment 
of the tank is entirely English. The carriage is extremely massive. 
It weighs about 25 tons. Four motors are employed, each 
nominally of 25 horse-power. They are capable, however, for the 
short time they are in use, of very considerable overloads, and the 
generator which supplies thm is rated at 200 kilowatts, over ten 
times that at Uebigau. A velocity of 5 metres per second can be 
attained. The generator is run by a motor taking current from 
the city supply. It was stated that, except just at lighting-up 
time, they had found no difficulty in obtaining a steady supply. 
The speed is controlled from the engine-room by adjusting the 
volts on the supply to the motors on the carriage. The current 1s 
supplied to the motors from a third rail. 

Dynamometers.—The resistance dynamometer is of the Froude 
pattern, with possibly some slight modifications by the maker. It 
appeared to work satisfactorily. 


TABLE |.—Detai/s of Experimental Tanks. 
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The effective length means the length at the full depth, and does not 
include the docks or the sloping beach at the end, 


The propeller dynamometer was arranged for three propellers. 
All the records of thrust and torque are taken on the same 
cylinder, and the arrangements necessary for this are a little 
complex. The propellers themselves and the various recording 
cylinders are worked by cords from pulleys on a shaft geared to 
the main driving motor. The plan of having separate motors for 
the various pieces of apparatus has distinct advantages. The 
general verdict with regard to the whole of the dynamometer 
arrangements was that they worked, but might be considerably 
improved. There is one detail in which the French practice 
differs from that at other tanks. It has been found desirable to 
fix the clock giving the time in the engine-room ; it did not go 
sufficiently regularly on the bridge. 

Model-making machinery.—Paraffin is used for the models, and 
the arrangements are generally similar to those at Haslar, with 
the exception that steel has been used for the main uprights, and 
possibly some other parts of the model cutting apparatus, which 
at Haslar are of wood. The view was expressed that a filtering 
a would be a valuable addition to the paraffin melting 
tank. 


APPENDIX, 


In considering the question of the effect of the width of a tank 
on the resistance of a model towed in it, it was suggested to me in 
conversation with Mr. Froude that some light might be gained 
from an investigation of the stream lines round the model. 

From formulx of Rankine and Lamb we can get the values of 
the velocity at the midship section of the ship for various 
proportions of length to breadth (i.) with the ship in an unlimited 
extent of water, (ii.) with the ship in a narrow channel, and a 
method of drawing the stream lines indicated by Professor Hele 
Shaw has been adapted by Mr. Selby to meet the present case. 
In the diagram —Fig. 8—the strong lines show the stream lines in 
the case of the short ship (breadth/length = 1/6) in unlimited 
water, while tbe dotted lines give the same stream lines when the 
ship is moving in a channel of width equal to its own length. 

Since in each case the velocity along a stream line is inversely 
proportional to the distance between two consecutive lines, the 
diagram shows clearly the increase in velocity near the ship due 
to the finite breadth of the channel. Moreover, since the pressure 
depends on the square of the velocity, the corresponding 
percentage changes of pressure will be twice as great as the 
changes of velocity. But a very large correction is reyired before 
these results can be applied to the model in a tank. 

In obtaining them the motion has been supposed to be the same 
in all horizontal planes. The model extends with vertical sides 
down to the bottom of the tank. The water displaced in front of 
the model can ouly flow back behind the model past the sides, and 
the correcting factor depends on the ratio of the breadth of the 
model to that of the tank. 

In actual practice this is not the case, The model only extends 
a short way below the water surface, and the flow back can go on 
all round the model, below it as well as at its sides. In the 
correcting term we have to consider the ratio of the area of the 
section of the model to that of the tank. 

hus the alterations in velocity will be more neariy given by 
multiplying the quantities found above by the ratio of the breadth 
of the model to the breadth of the tank, and on this assumption 
the corresponding pressure changes which may give rise to altera- 
tion in the wave-making resistance are given in 'l'able II. 

It will be observed that for a model moving ina tank of breadth 





equal to its own length, the change may be about 1 per cent. for a 
long ship and 3 per cent. for a short ship. 
TABLE II. 

rer sianeenes. Length of model 


Breadth of tank. Haslar. 


« a= at 
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Half ship's length Seuss 
Three-fourths ship's length 
Ship’slength .. .. .. .. ’ 
One and a-half ship’slength .. .0035 : 

Two ships’ length ere. .0031 

The step, however, from the two dimensional to the three 
dimensional case is a somewhat speculative one, and the results 
can only be looked upon as very rough approximations; the 
stream lines due to the ship are not symmetrical about the ship's 
axis. Of the water displaced by the ship the larger amount flows 
past the ship horizontally. 

Dr. Glazebrook said he had not described the tanks, 
because there had been in THe ENGINEER a very full 
and able description of all the German tanks, and he had 
had put into his hands the current number of Tar 
ENGINEER, which dealt with the Paris tank. The earliest 
tank was Mr. Froude’s at Haslar, which was 20ft. broad 
and 9ft. deep. The tank recently built at Clydebank 
was very much of the same dimensions. 

Sir John Wolfe Barry said he happened to be acting as 
Chairman of the National Physical Laboratory Executive 
Committee in the absence of Lord Rayleigh, and Sir 
William White had suggested that he might say a few 
words from the point of view of the National Physical 
Laboratory. The meeting would no doubt kuow that the 
Executive Committee of the National Physical Laboratory 
was really a Committee of the Royal Society, and had 
upon if many men of a most representative character. 
The conclusion they arrived at, after much discussion, 
was that this matter was of great public importance for 
the mercantile marine, and that the Committee should do 
everything they possibly could to facilitate the erection and 
maintenance of the tank, and in recognition of the extreme 
munificence of Mr. Yarrow’s offer. The estimated cost of 
maintaining the tank efficiently was £2000 a year, and 
although in the first instance the Committee and, he 
believed, Mr. Yarrow also, stated that unless that sum 
were forthcoming the whole scheme might be abortive, 
the Committee felt that looking to their position as 
representing the public view of the question, they ought 
to take some risk on their shoulders rather than let the 
matter be delayed or unhappily shelved. Finally they 
decided that if £1200 a year could be seen to be forthcom- 
ing, they would proceed at once to erect the tank and set it 
in operation. They saw the funds of the Committee 
might be to some extent jeopardised by this resolution, 
but after full consideration they determined it was not 
their duty to stand in the way. At the same time they 
felt very strongly that great efforts should be made to raise 
the total sum of £2000 a year. He felt pretty confident 
that when the great shipbuilding firms and societies of 
England were thoroughly aware of the steps that had 
been taken, and how very valuable the tank would be for 
all naval work, the money would be forthcoming. He 
was only anxious to say that the Committee of the 
National Physical Laboratory as representing the Royal 
Society, and feeling themselves to be entrusted with the 
elucidation of scientific questions for the benefit of the 
trade and commerce of the country, as well as other matters, 
had done all that could be expected of them, and they 
now relied upon the support of those who would be 
benefited by the valuable investigations which would be 
made. He did not think anybody who had any problems 
to get solved at the tank would find anything but the 
most cordial help from the officials—Dr. Glazebrook’s 
name was a guarantee of that. The Committee were 
desirous of facilitating this work by every means in 
their power, and he hoped before long they would hear of 
the contract being made. 

The Chairman said the best thanks of the Institution 
were due to the National Physical Laboratory for the 
action they were good enough to take when they were in 
a somewhat critical position. At the present time it was 
well known that the ship-owning and shipbuilding trades 
all over the world were not in a flourishing condition, but 
thanks to the Committee of the National Physical 
Laboratory and to Mr. Yarrow, they could now say 
distinctly that Great Britain was to come into possession, 
at no very distant date, of an experimental tank devoted 
primarily to experiments of research, and to those who 
knew the situation that was the most valuable gift that 
could be offered to the shipbuilding industries of the 
country in order to help them in a time of crisis. He 
suggested that they authorised Mr. Dana, the secretary, 
to send on their behalf a telegram to Mr. Yarrow express- 
ing afresh their thanks for his generosity in this matter. 

Sir John Thornycroft said that in regard to the design 
of the tank, their latest information was that it was 
desirable to have the section of the tank as large as could 
be paid for. The only thing that troubled his mind was 
the weight of the trucks that appeared to be necessary to 
carry the apparatus sufficiently steadily, but he had no 
ogee the Committee would be in every way satisfied as 
to this. 

Professor Henderson spoke of the inherent tendency of 
devices with make-and-break electrical contacts like 
that used in the dynamometer of the Uebigau tank, to 
hunt, and suggested that by linking the contact pieces so 
that they moved in harmony with the rest of the appa- 
ratus this undesirable effect could be avoided. 

Mr. Wilding sent a written communication dealing 
with the section of the tank, and pointing out that it was 
better to reduce the length than the transverse dimen- 
sions. 

Mr. W. J. Luke said he had not intended to say anything 
on this subject, but as Mr. Wilding had introduced the ques- 
tion of section he thought it might be well to mention one 
or two experiments made at Clydebank in connection with 
this question. While they had been quite satisfied with 
the section of the tank at Clydebank it became a ques- 
tion whether they should not recommend the adoption of 
a larger cross section at Bushey. They, therefore, made 
a model of the City of Paris, a vessel now called the 
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Paris, 240in. long ; that was to say, 50 per cent. lone; 
than the usual dimensions of models which they used in 
the tank. For a range of speeds with the real ship 
which was about 528ft. long, from about 16 knots ad 
25 knots, they were thoroughly able to reproduce in the 
tank the effective horse-power curves with the model 
240in. long and a small model only 160in. long. They 
inferred from that that in the large majority of cases a 
section not much more than 20ft. wide, and not much 
more than 10ft. deep, would be sufficient to get a good 
result for the resistance of an ordinary shaped vessel 
Mr. Wilding suggested it might be different in the case of 
very fast vessels, but they were special cases, and would 
in the future only form a minority—a respectable minority 
perhaps—of the cases which required to be investigated, 
Therefore, he thought, in general, they might be satistied 
that the dimensions would be sufficient to give thoroughly 
satisfactory results in all cases which seemed likely to 
arise. 

Mr. L. Pendred, after thanking Dr. Glazebrook for his 
kind references to THE ENGINEER, said he thought it was 
admitted that, as far as the hull alone was concerned, the 
length did not affect the result very much, a smal! model 
giving, as Mr. Luke had shown, results practically the 
same as alarge model. But in the immediate future the 
work that must be done in the tank would be that of 
testing screw propellers, and in that matter it was of the 
greatest importance, he thought, that the models should 
be as large as possible. It followed thatif the whole mode] 
was small the propeller must be small, and it was not 
only difficult to get its form accurate, but also to measure 
the torque and thrust given by it. He trusted the tank 
would be as large as possible. He hoped also that at 
Bushey it might be possible to go one better than in the 
Paris tank, and to test four propellers instead of three, 
It would also be desirable that the results of each pro. 
peller should be taken separately instead of the three 
being taken together as at Paris. 

Professor Biles said the subject was one for congratula 
tion more than anything else, and having followed 
through the work in the Committee he could only say 
how much they were indebted in the first place to Mr. 
Yarrow for his great generosity and broadmindedness, 
and to Sir William White for the great amount of trouble 
he had taken in connection with the work of the Com 
mittee and in the negotiations with the Committee of the 
National Physical Laboratory. 

Sir Philip Watts said they were all very much indebted 
to Dz. Glazebrook for placing before them an account 
of the proceedings in connection with the Bushey tank, 
and also for the part he had taken in those proceed 
ings. Thanks to Mr. Yarrow’s munificent contribution, 
they might indeed congratulate those of the shipowning 
and shipbuilding community of this country that they 
would have in the near future an experimental tank 
where the large number of ship problems which presented 
themselves whenever an attempt was made to break new 
ground might be definitely disposed of. It was near]; 
forty years ago since Mr. Froude first commenced the 
tank on behalf of the Admiralty, and the advance made, 
especially in recent years, in the forms of ships and the 
treatment of problems in connection with their speed 
had been largely due to the work at the Admiralty tank. 
A few other tanks had been constructed in this country 
and abroad, and it was difficult to understand why more 
had not been built when one considered how generally 
their importance was recognised. Several firms he knew 
of had not ccnstructed tanks simply because they had 
been too busy, and had postponed doing it from time to 
time ; a great many firms which had felt the need of a tank 
had been prevented from obtaining one owing to the 
great cost involved. To use a hackneyed phrase, a want 
which had long been felt was now about to be provided 
for. There was one matter to which he wanted to draw 
particular attention. Shipbuilders would be able to 
submit designs for trial with the knowledge that they 
would be treated as strictly confidential. He regarded 
that as very important. He had satisfied himself that 
the dimensions as now settled fulfilled every condition, 
and especially the new conditions, of experiments with 
screws and high-speed models. 

The Chairman thanked Professor Biles for the reference 
he had made to his small services. It had always 
seemed to him that the thing most needed at the present 
time in this conntry was the establishment of a tank 
where what might be called the general scientific lines of 
research might be carried out, apart from other particular 
applications, although this tank would be one where 
there would be perfect confidence of freedom from a 
communication of results. The whole of the National 
Physical Laboratory was one of scientific research, and 
Dr. Glazebrook’s supervision and interest in this under- 
taking was in itself an assurance of success. He ventured 
to hope that before long, when this record of what had 
been done was circulated among shipbuilding and ship- 
owning firms, there would be such a response in the form 
of subscriptions and donations, that no charge whatever 
would come upon the National Physical Laboratory. He 
had no doubt that those who would benefit most 
financially would be the shipowners. Let them just think 
of what 1 per cent. of the coal bill of a great steamship 
company amounted to in a year, and put that beside the 
subscription of £100 a year, which was all that they 
asked of anybody. That saving of 1 per cent. might 
come about from the smallest advance of the propeller. 
One of the departments of research would be the investi: 
gation on methodical lines of the question of screw 
efficiency. 

Dr. Glazebrook then very briefly replied. 

Sir Philip Watts contributed the following paper cn 
“Speed Trials of H.M. Torpedo-boat Destroyer Cossack 
at Skelmorlie and the Maplin Sands.” 

In the discussion which followed the reading of Mr. J. !. 
Thornycroft’s paper last year I stated that the Admiralty were 
taking steps to obtain, by a series of comparative trials, additional 
data concerning the effect of shallow water upon the speeds o! 
ships. The trials have been carried out, so far as the exigencies 
of the service have permitted, and, although they are far from 
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- as full as could be desired, they will probably be regarded 
beng whe t interest to be placed on record in the 


as of sufficient intere: ‘* 'T’ransac- | 
tions” of this Institution. ; : 
A full series of measured-mile runs was made with the Cossack | 
ds varying from 17 knots to 34.5 knots, first on the Maplin | 
Sands and afterwards at Skelmorlie. Depth 7.4 fathoms at the | 
Maplins and 40 fathoms at Skelmorlie, They were made under as 
fair conditions as can ordinarily be secured without undue expen- 
diture of time and money in waiting for specially favourable | 
weather. The conditions were practically the same as on the | 
official trials of this type of ship, except that there were no 

restrictions as to the consumption of fuel. The Cossack was | 
chosen for the purpos®, as she had recently been delivered and 
her propeller shafts had been calibrated _for torsion stresses. 
Each shaft had Bevis-Gibson flash-light torsionmeters of the axial 
type, supplied and erected in place by Messrs. Cammell, Laird. 
it was found possible to get a length of shaft of 20ft. between the 
two discs of the apparatus, so that the readings on the scale at 
the eye-piece were fairly open and reliable ; and as the torsion- | 
meters when once fitted were not disturbed till the experiments 

were completed, any slight fluctuation of torque with revolution 

does not vitiate the comparison of the results obtained on the 

different trials. 

Revolution counters worked from each shaft were fitted on the 
upper deck, and a 20ft. water level was erected in the middle line 
plane of the ship to enable the change of trim to be accurately 
measured. The vessel was kept as nearly as possible at the same 
trim and displacement throughout the trials, 

The speeds over the mile were carefully taken by independent 
observers. The wave profiles were obtained by measuring down 
from the gunwale at various positions along the ship. In the case 
of the stern wave, the height and distance of the crest astern were 
accurately measured, and the profile in other respects was sketched 


at spee' 


the coal or cargo; also to investigate the change due to a 
passage from fresh water into salt and back again. Sir 
George Greenhill absolutely revelled in mathematics. 
The Chairman remarked that it was not a paper which 
would permit of discussion. It was a very interesting 
piece of geometry. 
_ Mr. John Smith then read a paper “On Launching, with 
Special Reference to the Effect of Camber.” The gist of 
it is indicated in the following passage:—The purpose of 
the present paper was to bring before the members of the 
Institution certain methods of performing the ordinary 
launching calculations for a ship, and of extending these 
to obtain further results not always considered, such as, 
for example, the variation in the load on the fore poppet 


| from the point at which the stern lifts to that at which 


the ship drops off the ways, and the effect of building the 
groundways with various amounts of camber. The 
methods used are those introduced by the author as part 
of the course for the senior naval constructive students 
at Greenwich, the object in view being to take account 
in the simplest manner possible of such variations in the 
launching conditions as would have to be considered by 
the builders either before the ship is laid down or before 
the launching arrangements are decided upon, viz., 
variations in declivity of keel, height of ship above slip, 
declivity of groundways, height of tide, and camber. 
Professor Welch thanked Mr. Smith for his complete 
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SPEED TRIALS OF THE COSSACK 


by an observer. The depth of the water in which the runs were 
made on the Maplins was taken at fairly regular intervals through- | 
out the trials, the course having been previously carefully sounded | 
from end to end, and found to Se very uniform in depth. 

_ The data obtained, after correction for any slight variation in | 
displacement, &c., are shown above. It will be seen that the 
general characteristics of the curves closely correspond to those | 
obtained by Messrs. Yarrow, Herr Popper, Major Rota, Captain | 
Rasmussen, and Messrs. Denny. With her maximum powers, the 
Cossack is able to develop, in shallow water, a speed of about 1.4 
knots in excess of that which she would develop in deep water at | 
the same displacement and with the same shaft horse-power. 

are probable that the water at Skelmorlie is sufficiently deep to 
eliminate the effect of the bottom in these experiments. The 
results given by Major Rota show that a depth of 34 fathoms | 
should be sufficient for this vessel's purpose. This is also con- 
firmed by the experiments with a German torpedo boat in 1904, 
— showed that at a depth of 40 m. the resistance differed but | 
slightly from that at a depth of 60m. The results obtained for | 

1e Cossack may be used for other vessels of approximately the 
‘ame size and form, but they do not apply directly to vessels 
differing materially in form. 


There was no discussion on the paper, but Sir John 
Thornycroft expressed his thanks to Sir Philip Watts for 
preparing it. 

Sir George Greenhill, F.R.S., then contributed “ A Note | 
on Ship Geometry,” in which he discussed geometrically | 
the alteration in ‘trim and draught due to the operation | 
of loading and unloading a ship, coaling a steamer in port | 
and burning the coal again on a voyage; or due to the | 
movement of a weight already on board, as in trimming | 


and able paper. Mr. Smith said that what was called the 
balancing buoyancy was not usually gone into. That was 
perfectly correct. Of course it had been gone into in some 
cases, and the results of the Mauretania were published. It 


| seemed to him that the outstanding merit of the paper 


was that Mr. Smith by one calculation for one declivity 
and straight line launch, could deduce the effect for all 
cambers and all declivities. He thought that had been 
worked out in an extremely able manner, and he had no 


| doubt it would form a model upon which many calcula- 
| tions of the same sort would be based. He thought, too, 


the method in which he arranged the area of squares so 
as to get the volume upon a given water-line by measur- 


| ing up to a single line was an extremely simple and useful 


method. 

Mr. S. B. Abell endorsed what Professor Welch had 
said. He added that, taking the figures given by Mr. 
Luke for the Lusitania, he worked it out roughly that for 
every foot of camber added it was necessary to decrease 
the declivity of the ways by practically one one-hundredth 
of an inch. 

Mr. W. J. Luke said the whole business of launching 
brought them face to face with two dangers, and the 
avoidance of both of them, and sometimes the striking of 
a balance between the two. If they adopted any means by 
which they increased safety against tipping at the aft end 
of the ground ways, they almost certainly increased the 
pressure upon the fore pockets. Builders in theory knew 





all about these things, but the launching of ships, and 
particularly big ships, must alway be serious matters for 
those engaged in the operation. In the case of large 
ships, he was of opinion that too much camber was not 
required. They wanted to stop on getting enough 
camber, otherwise they might find that the velocity of 
launching would be such that the ship might get out of 
control. 

The Chairman asked anyone else who wished to add to 
the discussion to put his remarks into writing, and they 
would be included in the “ Transactions” of the Institu- 
tion. In closing the discussion, he said it would be 
interesting to give instances of what might happen even 
after skilful calculations had been made in the office. It 
was nearly thirty years ago since he (Sir William) ceased 
to be teacher of naval architecture, but there was one 
feature which he was glad to see still remained in full 
force in the Naval College, and that was boldness in 
design. He used to encourage it, and some of the most 
advanced views he had ever met with in regard to naval 
construction he encountered in the College. 

Sir William White presided at the evening meeting. 

In the absence of Professor Herbert C. Sadler, Professor 
J. H. Biles read the former’s paper on “ Some Points in 
Connection with Shipbuilding on the Great Lakes of 
North America.” The following is ana bstract of it :— 

The development of shipping and shipbuilding on the Great 
Lakes of America has shown a steady increase during the past 
decade. The detail figures for the years 1906 and 1907 are as 
follows :— 

Items. 


Amount through locks. Total for lakes. 
{ 1907. . 1907. 


Grain of all kinds 
(bushels) .. .. 167,€43.588 .. 170,960,578 .. 289,929,614 .. 297,423,812 


Coil (net tons) 8,739,630 .. 11,400,095 .. 25,078,619 .. 27,213,454 
Iron ore (net tons) 39,357,042 .. 39,544,944 .. 38,522,239 .. 42,245,070 
Total freight (net 

tons) . «+ «+ 51,757,080 .. 58,217,214 .. 69,872,C58 .. 78,593,239 


It will be noticed that about 75 per cent. of the total freight and 
93 per cent. of the iron ore, 30 per cent. to 40 per cent. of the 
par and about 57 per cent. of the grain pass through the Saylt 
socks. 

The curves showing the number and gross tonnage of vessels 
engaged in lake traffic indicate that, while the former has 
cecreased, the latter has increased. This is due largely to the 
gradual passing of the older wooden types which were common in 
the early days. The following table gives the figures for the past 


decade :— 

Sail, : Steam. Total. 
Year. No. Tons. No. Tons. No. Tons. 
1857 .. 995 .. 334,104 1775 977,235 2768 1,311,339 
1907 .. 466 256,104 1873 2,044,553 2339 2,300,657 


The freight rate per ton-mile has shown a steady decrease during 
the past few years, and at the present time is about .075 cents 
(.0375 pence), the corresponding rate for the railroads being in the 
neighbourhood of .40 to .50 cents. 

During the last ten years there has been an increase in the 
length of the vessels from 400ft. to 600ft. The beam has been 
increased from 50ft. to 60ft., although in the later vessels there 
has been a tendency to adopt less, The draught has not increased 
as rapidly, as this is limited by the depth of water available at 
the lock sills. The draught at present varies from 19ft. to 
19ft. 6in. 

Increase in capacity has been obtained mainly by increase in 
length, although at the present time there seems to be a tendency 
towards a reduction of size to about 560ft., owing to the greater 
despatch with the snraller ship in loading and unloading, and the 
ease in handling generally, as compared with the 600ft. vessel. 
Any further increase in capacity by filling out the form is practi- 
eally impossible, as the present vessels have a block coefficient of 
from .86 to .88, and a prismatic coefficient of from .88 to .90. 
Although these large and full vessels have only one screw, they 
are navigated through narrow channels, taken through locks, and 
manceuvred at docks entirely without the aid of tugs. 

The general features of the typical ‘‘ Lake Freighter” were 
then briefly given. 

Some points in connection with the outfit are of interest. The 
large number of hatches, amounting to thirty-six in the largest 
type, combined with the short stay in port, has necessitated the 
adoption of some device for handling the hatch covers with as 
much despatch as possible. A form of telescopic cover has been 
fitted to some of the later types. The covers are of steel plates 
flanged on their edges, and stiffened with bulb angles. They are 
opened and closed by means of a wire rope attached to the two 
cleats in the centre and passed through a portable block on the 
side of the deck, and led to the warping engines at either end of 
the vessel. 

The larger type of freighter is usually fitted with machinery of 
from 1800 horse-power to 2000 horse-power, giving a speed of 
from 11} to 12 statute miles per hour. During the worst winter 
gales on Lake Superior some of the vessels find it impossible to 
make much headway, and become more or less unmanageable 
especially in the light condition, with the bow high out of the 
water. The engine is generally the triple-expansion three- 
cylinder type, with a boiler pressure of 1751b., although some 
owners prefer the quadruple. In the case of the triple-expansion 
engine, the high-pressure cylinder is usually placed in the middle 
with the piston valve on the side. 

The question of water ballast has demanded considerable atten- 
tion, as it is necessary in loading the vessel that this should be 
handled as quickly as possible. In the later vessels four ballast 
pumps are fitted, two l5in. centrifugal and two duplex 8in. by 12in. 
by 14in. The ballast pipes to each compartment are usually 8in., 
and a double set of manifolds are usually fitted so as to enable the 
compartments to be pumped up or drained at one time. The 
water may also be transferred from any one compartment to any 
other. One of the duplex pumps is also cross connected, so that it 
may act as the air pump for the jet condenser if necessary. The 
boilers are usually of the single-ended Scotch type with some 
system of heated draught, either the Howden or Ellis and Eaves. 
The water-tube boiler has been, and is, used in a few vessels, but 
is not common. The same may be said of the mechanical 
stoker. 

The following are the leading particulars of one of the latest 
type :—Length 0.A., 605ft.; length on keel, 580ft.; beam, 58ft.; 
depth, 32ft.; gross tonnage, 7268 tons; net tonnage, 5484 tons ; 
depth of inner bottom, 5ft. 6in.; width of side tanks, 11ft.; water 
ballast total, 9464 tons ; displacement at 19ft., 15,795 tons ; block 
coefficient, .886 ; deadweight, 11,000 tons ; number of hatches, 35 
(9ft. by 36ft.); bunker capacity, 350 tons ; cylinders, 24in., 38in., 
65in. by 42in. stroke; boilers (2), 16ft. by 12ft. 2in.; pressure, 
170 lb.; furnaces (3), 48in.; propeller diameter, 15ft.; propeller 
pitch, 14ft.; and propeller area, 77.0 square feet. 

Mr. Raymond Dixon said that in construction the ships 
were of extraordinary length compared with the depth 
and narrow of beam. It seemed to him that the defect 
was in not having sufficient strength in the top mem- 
ber of the beam, and that the cantilever principle 
of the top side tank suggested itself as giving the 
requisite strength in the top member of the beam which 
was now wanting. The system also provided a very 
large hatchway, and had other advantages. 

Mr. Foster King said that the feature that struck him 
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about the general design of the ships was that, being 
unhampered as we were with accepted methods of con- 
struction and ideals of form, the Americans had evolved 
a ship designed simply and purely to do her work, and 
presumably successfully. He was also struck with the 
emphasis that was laid on the fact that there were no 
unloading devices on the ship. In several vessels designed 
in this country for rapid unloading of cargoes they had 
gone the other way to work. A large number of lake 
steamers were built in this country, and he hoped that 
they might be able to do what they had not yet been able 
to do—make them as light as the Americans said they 
ought to be. He was struck with the thickness of the 
bottom plating of these enormously long ships. Was 
there any buckling, disturbance, or weakness about the 
rivets ? The very striking reference to the permission of 
the free use of loose water inside the vessels seemed to 
point to the fact that structurally they must be very 
effective. 

Dr. Bruhn, with regard to the spacing of the frames, 
said that the main point was not so much the thickness 
of the plating as the riveting. With the construction 
adopted on the lakes there would be very little stress on 
the rivets attaching the frames to the shell. It wasa 
very interesting point also with regard to the length of 
the waves, how far it was safe to assume that the bend- 
ing moment was reduced by the fact that the waves were 
shorter than in the Atlantic. It seemed as if they could 
go far in assuming that the bending moments were 
reduced. 

Mr. Whiting said that it would be interesting to have 
information as regarded sea-going qualities and as 
regarded longitudinal strength. If the vessels really did 
pass through regular waves 200ft. in length and 20ft. high 
it was a very remarkable thing, because the wave lengths 
would be quite comparable with the length of the vessel. 
The bending moment would be considerably greater than 
was stated in the paper. 

Professor Biles said he was not in a position to answer 
the questions which had been raised, but he pointed out 
that the question of the length of the waves had perhaps 
not been completely understood. The long deepsea wave 
was never met with, and the length of 200it. or alittle over 
seemed to be the maximum. The height of the wave 
rarely exceeded 20ft., and he did not think they must 
suppose that there were many waves 200ft. long and 20ft. 
high. A long series of waves might be 200ft. long and 
occasionally one might be 20ft. high, but even if they 
ull were, on a vessel 600ft. long the stresses could not be 
very considerable. On the lakes there was but little bad 
weather, and most of the time the vessel was running in 
practically smooth water. Those who had been on the 
Jakes must have been interested in the rapid dispatch 
given there. 

The Chairman expressed their indebtedness to Pro- 
fessor Sadler for his excellent account of a type of vessel 
which lay quite away from British practice. They were 
really, for all practical purposes, huge steam barges, and 
were adapted to the special requirements of the trade. 
The whole thing was outside the range covered by the 
British cargo steamers. which had to be prepared for very 
varied experience. What struck him was the simplicity 
to which they had reduced the whole thing. The entire 
central part was given up to carrying cargo in such a 
fashion that it could be very easily put in and rapidly 
taken out. 

Dr. J. Bruhn then read his paper on “ The Influence of 
Form and bulkheads on the Strength of Ships.” This paper 
was of a highly technical character, and we do not pro- 
pose to reprint it. 

The Chairman said that this was another of the valuable 
series of papers Dr. Bruhn had given the Institution, in 
which he had applied high mathematical powers to his 
subject. His breadth of view and wisdom were shown in 
his concluding words. He asked the company to express 
their thanks to Dr. Bruhn for his paper. 

Professor Biles referred to the transverse strength of 
ships, and said he hoped that when they were able to 
appreciate the results of the calculations some of them 
might find they were getting near to an exact determina- 
tion of the stresses that came upon a ship under certain 
conditions. The apparent high stress and the small factor 
of safety which were derived from the calculations 
would not actually be reached because of other considera- 
tions. He referred to the subject of strain indicators, 
and the valuable observations on the destroyer Wolf, and 
pressed upon members the desirability of using strain 
indicators. They wanted experimental data, and he 
hoped those connected with the British Lloyd's and the 
Admiralty would keep the matter in view, so that when 
opportunity did offer they might make use of the strain 
indicator to enable them to make use of the calcula- 
tions. 

The Chairman said he was quite familiar with one of 
the vessels referred to. The people who built her were 
boiler makers, and the iron was of remarkably good 
quality—more or less of the Yorkshire quality. 

Mr. Wilding read the paper on “ Diverging Waves,” 
contributed by Professor William Hovgaard, of which the 
following is an abstract. 

The present paper must be considered in a sense as a continua- 
tion of my paper of last year on resistance, inasmuch as the 
observations of diverging waves, here recorded and discussed, were 
suggested by the work done in connection with that paper, and 
inasmuch as they throw considerable light on certain assumptions 
there made. The observations were undertaken chiefly during 
last summer on board ships of very different type and size, and in 
the autumn similar observations were made on models in the 
United States Model Basin in Washington. 

It was the immediate object of these observations to deter- 
mine :—(a) The direction of the wave crests; (b) the direction of 
a line through the highest points of successive wave crests ; (c) the 
influence of the ship’s fineness, angle of entrance, and speed on 
these directions ; (7) the location of the diverging waves relative 
to the ship, and hence their distance from each other reckoned 
along the centre line of the ship; and (e) the height of the waves 
and their length along the crests. 

Special attention was given to the bow system, it being found 
that the stern system of waves was far less developed, and seemed 
to be determined essentially by the propeller race, The tran - 





verse waves, in the ships where observat‘ons were taken, were 
seldom perceptible till aft of the stern, and means were rarely at 
hand by which their height, length, or position could be exactly 
determined. Hence the observations were chiefly restricted to the 
diverging waves. 

At very low speeds no diverging waves were visible, but when 
a speed was reached which was roughly estimated at about 


so = .3 to.4, where V is the speed in knots and L is the length 

NL 
of ship on the water-line, a breaking commenced to take plave at 
the bow, occurring earlier in full ships than in ships with a small 
angle of entrance. The shape of this bow breaker was strongly 
curved, convex outboard ; it started from the stem at a certain 
great angle with the centre line, extended outwards fairly straight 
for a short distance, and then curved off afterwards, At the same 
time a system of following, closely spaced, diverging waves com- 
menced to be visible in rear of the bow breaker. These waves 
were strongly curved, but concave outboards, and their inner ends 
cou'd be traced close in to the ship, being here of great obliquity, 
as on Lord Kelvin’s triangular wave pattern. 


At moderate speeds, i.., for values of -— between about .4 
vi 

and .6, a ‘‘secondary ” diverging wave of greater obliquity but of 
smaller magnitude than the main diverging waves was observed, 
superposed on these latter at their outer end. The crest of this 
secondary wave followed a sinuous line, and its general direction 
seemed to be parallel to a line through the breaking crests of the 
successive main diverging waves. It was generally observable only 
for the first three or four waves. As the speed increased, the main 
diverging waves became more clearly defined, their obliquity 
increased, and they became straighter ; even the bow breaker was 
in several cases observed to be perfectly straight nearly to its 
outer end. The bow breaker appeared, in fact, as the steep and 
breaking front edge of an upheaval of nearly triangular shape, 
which fell off in height outwards and aftwards, and had its maxi- 
mum height at the apex near the stem of the ship. The outer 
corner of this triangle was rounded off, and consisted of an exten- 
sive mass of broken wave and foam. The obliquity of the bow 
breaker was smaller than that of the following waves, 

As the speed increased beyond = .6 or.7, the secondary 
x 
wave gradually disappeared in most ships, but the breaking of the 
diverging waves | and 2, which at lower speeds was seen to take 
place at the point of intersection with the secondary wave, con- 
tinued to take place at the same point. The obliquity of all the 
waves increased still further as the speed increased, and was 
always greater in fine ships than in full ships, but the bow breaker 
continued to be of less obliquity than the following waves. The 
transverse waves were rarely observable in ships till aft of the 
stern, and it was not there possible to detect with certainty the 
cusp, which is found on Lord Kelvin’s wave pattern. It often 
appeared, in fact, that the diverging waves were riding across the 
transverse waves, and that these latter extended independently 
beyond the former, while no waves of intermediate obliquity were 
visible. This was particularly the case in the wave system 
formed by the wheels of paddle steamers. An accurate observa- 
tion of this phenomenon in screw ships was exceedingly difficult, 
because it took place at a considerable distance from the ship, 
and under the distorting influence of perspective. At all speeds 
it was observed that the length along crest of the diverging 
waves increased, and their height decreased going aft. 

An opportunity of observing closely, and for some time, the 
waves at a considerable distance from the ship which had created 
them, was obtained in one case by following a series of waves with 
a torpedo boat. The waves had been created by a small passenger 
steamer going at a speed of about 10 to 12 knots, and the waves 
were followed until the steamer was at a distance of about two or 
three miles. The waves were seen to lengthen out and become 
smaller in height as they rolled on ; when they were last observed, 
their length was about 150ft. to 200ft. and they were some 10ft. 
from each other. Counting along a line normal to the crests, 
there were found three to four waves in the series, The waves 
were apparently «juite straight. 

The author also gave some account of observations 
made with models. The paper was fully illustrated 
and supplemented with tables setting out the results 
achieved. 

Mr. Wilding said that until they had more detailed 
observations they could hardly be able to clear up the 
great question of the resistance of ships. 

The Chairman said that he remembered about four 
years ago being in one of the first motor boats built by 
Mr. Yarrow in collaboration with the Napier Company. 
They were travelling at an enormous speed in proportion 
with the dimensions of the vessel, but the most striking 
phenomenon was the very small obliquity of the diverging 
waves. They were hardly to be traced except by close 
observation. The transverse waves were very pro- 
nounced. He asked them to authorise the secretary to 
convey to Professor Hovgaard, in America, their thanks 
for the paper. 

The Secretary read two telegrams, one being that sent 
on behalf of the meeting to Mr. Yarrow, thanking him 
for his munificent offer in connection with the experi- 
mental tank, and the other his reply thereto. 

Professor Welch then proposed a vote of thanks to the 
Council of the Society of Arts for the use of the room. 

Mr. Kidston seconded, and this was carried. 

The Chairman (as Chairman of the Council of the 
Society of Arts) replied. 

SirG. Holmes proposed a vote of thanks to the Council 
of the Institution, and referred to the loss during the year 
of two of the best friends and oldest members of the 
Council, Mr. Barnes (one of the original founders) and 
Dr. Elgar. 

The resolution was seconded and carried. 

On the motion of Mr. Luke a hearty vote of thanks 
was passed to the Chairman, and Sir William White replied, 
and gave some details of the arrangements which had been 
made regarding the celebration next year of the jubilee 
of the Institution. 

The proceedings then closed. 








THE COAL TABLES FOR 1907. 


THE Board of Trade return of coal production in various 
parts of the world is becoming more valuable as the record 
extends. Always interesting, as the series expands the 
tigures become valuable; but it is necessary to use these 
figures, like all other figures, with care and discretion. The 
summaries which have appeared in some quarters have not 
been notable for such care, and have used quautities and com- 
parisons which in their detached condition are of no value, 
though they may be made of interest by careful selection. 

The teries of tables now issued is framed on the model used 
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for some years, and its chief value appears to be as a record 
of production. All the chief Colonies of the British Empire 
are represented and ten foreign countries. The tables covor 
the twenty-three years from 1885 to 1907. In these nineteen 
columns of figures, with the exception of that for the Cape of 
Good Hope, we have the remarkable fact set forth that an 
expansion of production, in some cases a very large expansion 
in the production of coal, has taken place. In the case of 
the Cape, a small set back has appeared in the small amount 
produced there; but to balance that we have the Orange 
River Colony inserted, showing a rapidly growing production 
more than three times the volume of that of the Cape. Were 
this fact worked out in detail, so that the proportions of this 
expansion during the period covered was shown, we should 
have a very interesting, and, possibly, a significant figure, 
But the bare fact is of such a nature as to call for the 
earnest attention of all who study economic and productive 
tendencies. 
The total coal production in 1907, exclusive of lignite, was 
about 1000 million tons, and the chief producers were :— 
United 
Kingdom, 


Tons. 


1905.. 236,129,000 


German). France, Belyium. United 
Tons. 


-» 21,506,000 .. 
.- 23,191,000 .. 36: 


Tous. Tous 
.. 119,350,000 .. 34,552,000 
1906. . 251,068,000 .. 134,914,000 .. 32,920,00) 
1907.. 267,831,000 .. 140,885,000 .. 35,586,000 .. 23,324,000 .. 428. 
Of all the other countries whose production is shown, Russia 
alone has more than 20 million tons. The United States 
now produces 60 per cent. more than the United Kingdom, 
but Germany represents little more than a half, and France 
and Belgium together less than a quarter of our production. 
Much more important than a calculation of the tons per 
head of the population which the above figures represent, is 
the price of coal in the same countries. 
United 
Kingdom. 
Ton. 


Germany. France. united 
States, 


Ton. Ton. Ton. Ton 
mf s. d. s de 8s. 
. IC 63 10 23 .. 5 
34 81 ae 3 12 2} § 
9 0 9 & - 13 8 5) 
These were prices taken at the collieries, or pit’s mouth 
average prices. The prices throughout show advances, Lut 
with some important variations, and particularly does the 
small advance of 2d. in 1907 in the United States deserve 
attention, as it has been suggested that it was owing to the 
industrial crisis in the second half of the year. The price in 
the United Kingdom in 1901 was 9s. 44d., and the 9s. of 
1907 is the bighest by far since then. Readers scarcely need 
a reminder tbat the table affords a comparison of prices, but 
not of quality, though that is obviously a most important 
item. While touching the question of price it will be of 
interest to recite the prices of 1907 in some British 
Possessions. They ranged from 4s. 8d. in India, to 14s. fd. 
per ton in the Cape of Good Hope. Natal was 9s., New 
Zealand 10s. 7d., and Canada 10s. 9d. India, the Transvaal, 
Orange River Colony, and the Australian Commonweath, 
show an average of prices below the Mother Country, while 
Natal was the same, but New Zealand, Canada, and the 
Cape show an average price beyond ours. With the 
exception of the Transvaal and the Orange River, all the 
British Possessions show prices considerably above those of 
1906. 

Even the official report appears to give more prominence 
to the ratio of production to population than to the number 
of persons employed and the production in proportion to 
that number in the various countries. Yet there cannot be 
a question that from most points of view the latter ratio is 
the more important and more instructive. The figures for 
1907 are very incomplete, and hence those for 1906 are used 
for comparison. The number employed in coal mining was 
860,400 in the United Kingdom, 640,780 in the United 
States, 511,100 in Germany, 175,000 in France, and 139,100 
in Belgium. The only other countries where the numbers 
seem to be growing rapidly are India and Japan, which had 
112,502 and 106,589 in 1907 and 1906 respectively. These 
numbers in relation to the total production yield some very 
interesting facts. The United States takes first place easily, 
with its 577 tons per person employed. Then come the United 
Kingdom with 292 tons per person, Germany with 264 tons, 
France with 188, and Belgium with 166. India had but 99 
tons per person and Japan had 121 tons. The relation of 
these facts to prices is a most important matter, and tends to 
cast a strong light upon international relations in the markets 
of the world where productions of various kinds are disposed 
of, and in the production of which the price and quantity of 
fuel is so decisive a factor. 

Regarding imports and exports of coal, the export countries 
are the United Kingdom, Germany, the United States, 
Belgium, and Japan, and in that order. There is a consider- 
able export trade from Australia, and a smaller from Natal 
and India. But, on the other hand, it is to be observed that 
while we are almost wholly exporters of coal, Germany im- 
ports 14.6 million tons to her export of 27.1 million tons. 
The United States imports a substantial quantity, and 
Belgium almost as much as she exports. The bearing of 
this upon the quality of coal is very important, as it is quite 
apparent that Belgium and Germany import coal of a special 
character, largely from South Wales. The bulk of our 
exports are made up of ‘‘steam’’ and ‘‘gas’’ coal. It is 
worth noting, too, that our total export of coal, coke, and 
patent fuel in 1908 was lower than in 1907—65 0 against 66.0 
million tons. One great feature of 1907 was the large quan- 
tity of coal imported into Germany, viz., 14,633,000 tons, 
and nearly the whole obtained from the United Kingdom. 
Bunker coal is excluded from the exports from our shores 
just given. 

The consumption of coal in each country is a matter of 
much interest. The order is:—United States, United King- 
dom, Germany, France, &c.; the quantity consumed in 1907 
—417, 182, 128, and 52 million tons respectively. The 
figures for these countries and for most of the countries 
enumerated, show a considerable growth in consumption. 
An item of greater significance, however, is the quantity of 
home produce included in the total consumption, The 
United Kingdom is first here with 99 98, then the United 
States with 99.49, Germany with 88.60, Russia 84.04, 
Belgium 74.0, and France with 64.43 per cent. in 1907. 
Japan’s home produce consumption was as high as 99 33, 
India 97.4, and Australia 99.74 per cent. 

As a few years ago, while the coal duty on exports was 
imposed in the United Kingdom, our coal trade in France 
was found to be disturbed, it is interesting to find a reflection 
of that in these coal tables. France’s consumption from 
1902 to 1907 inclusive shows @ decided but not uninterrupted 
progress. That may be said generally with regard to the 
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ivisions of the figures given—home produce, British | of two forms—shown below—one with the appendage 
thrence,, and other produce; but from 1900 to 1905 the | THE EFFECT OF BOSSING UPON SHIP horizontal and the other inclined at an angle of 45 deg. to the 
' vertical. 


British produce consumed in France declined steadily year 
by year from 7.4 million tons to 5,765,000. These figures 
are now back again for 1906 and 1907 to 8.3 and 9.6 million 
tons. The factors producing an economic change of that 
gort are not simple, and the elimination of the cause is not 
easy ; but it is evident that during the earlier years of our 
coal duty there was @ serious disturbance of our sales to 
France. ‘Then, even before our duty was abolished in 
November, 1907, we find that cur sales to France became 
larger than ever. Is it not possible, and probable, that after 
an experience of the coals of both the United K ingdom and 
of Germany, the conclusion in France was much in favour of 
sritish coal? But it should be added that the consumption 
of German coal has grown also in France, though in 1907 
2ritish coal had again passed that from Germany and other 
c ries. 

— chief customers of foreign countries are, naturally, 
some of our chief competitors in the arts, such as Germany, 
France, and Italy. The export from the United Kingdom 
goes also largely to Russia, Sweden, Norway, Spain, Egypt, 
Brazil, and Argentina ; but one of the minor countries seek- 
ing coal here is Holland, who buys her coal chiefly from 
Germany. ; 

This summary of a large question may fitly conclude by a 
note that London shows an increasing consumption, but in 
1907 she took but 16.5 as against 16.9 million tons in 1906. 
The coal comes to the metropolis by railway and sea chiefly 
—half and half—and it is not without present interest to 
note that the quantity coming by canal is very small. 
Gas undertakings in the United Kingdom consumed 14,8 
million tons in 1906; and in 1907 some 21.1 million tons 
were consumed in the production of pig iron. In both cases 


| RESISTANCE. 


| A the fourth general meeting of the fifty-second session of 

the Institution of Engineersand Shipbuilders in Scotland held in 
| Glasgow in February, a paper was submitted by Professor 
| Herbert C. Sadler, D.Sc., dealing with a subject of considerable 

interest to the designers of modern high-speed steamships. 
| The paper was entitled ‘‘ The Effect of Bossing upon Resist- 
| ance.’’ Most of the passenger vessels of to-day, the author 
| said, were fitted with bilge keels, and nearly all with two, 
| if not, in the case of turbine-driven vessels, three or four 
| 
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Fig. 1—RESIDUARY RESISTANCE DUE TO BOSSING 


same upward tendency is shown in the figures for coal used | 
for locomotive purposes, and these for 1907 were 12.9 million 
tons. 

Nothing in all this vast array of figures shows any diminu- 
tion in the strength of the British coal on the world’s market. 
American is cheaper, bnt apparently not in demand. nor so 
well situated for the market. The troubles of the day are, 
apparently, sufficient for the p2ople of most countries, and 
the policy of selling coal does not get much attention, and 
certainly is not allowed to trouble anybody. 








RAILWAY AND HARBOUR WORK IN TURKEY. | 


ACCORDING to a report by H.M. Consul at Constantinople 
a large scheme of public works connected with railways and 
harbours is under the consideration of the Turkish Govern- 
ment. Leaving out of account the Hedjaz and Yemen lines, 
the total railway construction proposed is 6180 kiloms. in 
Asiatic Turkey, 1012 kiloms, in Europe, and 708 kiloms. of 
junction lines ; 7900 kiloms. in all. 

It is proposed that all the railways should be constructed 
by private enterprise under concessions from the Government, 
a State guarantee at the rate of £1385 per kilom. per annum 
being suggested for a period of years in the case of all the 
lines, except a length of 881 kiloms., which it is thought 
would be self-supporting. A comparatively small portion 
out of the total length of the proposed lines is set down 
for immediate construction, chiefly in Asiatic Turkey. 

It is also proposed to grant concessions for the construction 
of seven new harbours, and to build one—at Dede Agatch 
—by Government agency. The cost of the harbour works 
is estimated at approximately £T4,000,000. 


lines of shafting. His object in the paper was to give the 
results of tests with models of a twin-screw ship to ascertain 
the effect upon the resistance of placing the propeller bossing 
at different angles. It was easy to place such an appendage 
in a most disadvantageous position so far as resistance was 
concerned ; in fact, the resistance might easily be increased 
20 per cent. by improper design.. The model experimented 
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Fig. 2—RES!ISTANCE 


Pa scheme is a huge one, and is far beyond the capacity 
the country to deal with, as a whole, at the present time, 
but it is indicative of the progressing aspiration of the new 
regime in Turkey, and some portions, at any rate, of the 


= works may come into being within the next few 
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DUE TO BOSSING 


with had a length of 10ft., breadth 1ft. 3in., light draught 
Gin., and loaded 7in., and was of a form indicated by the fol- 
lowing table :— 


Draught. Block coeff, Prism coeff. Mid. sec. coeff. 
bin. .. J” aes <o OO. ws .- 958 
Tin. .. 653 667 964 


The model was first run ‘‘ naked’’ at both draughts, the 
bossing being afterwards added and runs made with a dis- 
placement corresponding to both draughts, with the bossing 


The form of the bossing was that in common use, 
the top being kept as straight as possible, while most of the 
curvature is on the underside, an arrangement which gives a 
more simple construction in connection with the plating than 
that where both the top and bottom have the same form. 

The difference in draught due to the displacement in the 
bossing was not great, as the additional displacement was 
only .84 per cent. for No. I. and .88 per cent. for Ne. II. 
bossing—Fig. 3. The net addition to the wetted surface was 
about 3 per cent. for the horizontal form and about 34 per 
cent. for the inclined form. The curves for total resistance 
are shown in Fig. 2 plotted to a speed-length ratio base, and 
give the results for both the medium and deep draughts. 
Examination of these curves shows that at all practical speeds 
for this form the horizontal type of bossing is greatly inferior 
to the inclined type. Notwithstanding the fact that the 
latter gives an increased wetted surface between the limits of 
speed-length ratio of from .7 to .85, the increase in total 
resistance over that of the naked hull only varies from 3 to 
a little over 4 per cent., while for the horizontal type the 
corresponding increase is from 10 to 11 per cent. 

The effect of the two types, however, is better seen by 
referring to Fig. 1, where the residuary resistance is shown 
for the two displacements, the corrected surface friction in 
each case having been deducted. Instead of actual residuary 
resistance, the resistance per ton of displacement is plotted, 
and instead of speed, the abscisswe represent speed-length 
ratio or speed in knots divided by the square root of the 
length in feet. Mention is made of this method of plotting, 
because the curves so obtained are independent of size or of 
density of water, and will apply to any ship of which the 
model is a type. This, the author said, was the standard 
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Fig. 3—-FORM OF BOSSING 


method of plotting residuary resistance adopted both at the 
University of Michigan and at the Government tank at 
Washington, and was the simplest form for direct application 
to practical problems. 

Within the limits of speed-length ratio before mentioned, 
the inclined system of bossing for the two displacements in- 
creased the residuary resistance by a very small amount, which 
at some speeds was negligible ; while in the horizontal type 
the increase averaged from between 30 and 35 per cent. 
Comparing the curve of residuary resistance for No. II. 
(inclined bossing) with that of the naked hull, it was obvious 
that the stream-line flow could not have been materially 
changed in the two cases. This conclusion to a certain 
extent bore out the probable path of the water as indicated 
in the paper by Naval Constructor D. W. Taylor, United 
States Navy, read before the Society of Naval Architects and 
Marine Engineers, New York, 1907. If the buttock lines of 
No. I. were compared with those of No. II., and also with 
the naked hull, the result would be only what might have 
been expected. 

The experiments referred to in the paper gave, however, 
quantitative results for purposes of comparison, and empha- 
sised the importance of attention to such details in design. 
Attention might be called to the fact that a number of fast 
Atlantic liners have been fitted with horizontal bossing. 








CRYSTAL PALACE ENGINEERING ScuHoort.—The ‘‘ Wilson Pre 
mium ” for the best paper read before the Crystal Palace Engi- 
neering Society during the present session has been awarded by 
the Council to C. J. Allen for his paper on ‘Ferro Concrete as 
Applied to Buildings.” Other papers read during the session were 
‘*Sea Coast Defences,” by D. H. Whyte, and ‘*The Mechanical 
Testing of Iron and Steel,” by A. Lucey. Mr. Alan Colman, 
former student, also read a paper on ‘“‘ Railway Engineering in 
South Africa.” The premium was presented to Mr. Allen by Sir 
William H. White on the occasion of the 109th distribution of 
certificates at the above school on Wednesday, April 7th, at which 

i 





he presided, 
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OBITUARY. 


EDWARD NETTLEFOLD. 


Mvcs regret is expressed in business circles at the 
death, on April 11th, at his home, Harborne Hall, in 
his fifty-fourth year, after a long illness, of Mr. Edward 
Nettlefold, one of the directors of Guest, Keen and 
Nettlefolds, of Birmingham, the celebrated makers of 
screws and of other goods. Mr. Edward Nettlefold was 
a son of the late Mr. Edward Nettlefold, of London, and 
nephew of the late Mr. Joseph Nettlefold. The last- 
named was for many years partner with Mr. Joseph 
Chamberlain in the firm of Nettlefold and Chamberlain. 
This firm was afterwards formed into a public company, 
and later on was amalgamated with Messrs. Guest, Keen 
and Co. Mr. Edward Nettlefold, junior, was born at 
Stoke Newington, London, and after receiving his early 
education at Mr. Case’s Nonconformist school at Hamp- 
stead he proceeded to Cambridge, where he took his 
B.A. degree in 1879, subsequently becoming an M.A. 
He went in strongly for rowing, and was a reserve 
man for the Cambridge crew in one of the Oxford 
and Cambridge contests. After leaving college he 
proceeded to Birmingham, and entered the business 
of Nettlefolds, of which he became managing director, 
and he took an active part in the negotiations which led, 
in the year 1902, to the amalgamation of Nettlefolds with 
Guest, Keen and Co. He gave special attention to 
the screw manufacturing department. 

In December, 1900, on the death of Lord Loch, the late 
Mr. Nettlefold was elected a director of the London and 
North-Western Railway Company, and was instrumental 
in obtaining considerable improvements in the train ser- 
vices between Birmingham and London. He was also 
a member of the Committee of Directors of the Birming- 
ham Canal Navigation. He became a director of Lloyd’s 
Bank in January, 1905. He was also on the board of 
the North British and Mercantile Insurance Company. 
In politics he was a strong Liberal Unionist and an active 
supporter of Mr. Chamberlain's tariff reform policy. He 
was a life governor of the Birmingham University, to the 
endowment fund of which body he contributed a thousand 
pounds. He was a county magistrate for Staffordshire 
and a member of the Council of the Birmingham 

- Agricultural Exhibition Society. He married Miss 
Clara Grace Hutton, of Chislehurst, Kent. 








SHIPBUILDING NOTES. 


THE spring meetings of the fiftieth session of the Institu- 
tion of Naval Architects have come and gone, and left very 
pleasant memories behind them. A full note of the papers to 
be read appeared in this column some time ago, and many 
of them have been or will be printed in these columns in due 
course. It may not be out of place, however, to offer a few 
comments on the proceedings, which this year have proved 
of rather exceptional interest. 


IN the first place, the meetings of this year will be remem- 
bered as the occasion upon which opportunity was taken to 
intimate that it had been resolved to proceed at once with 
the construction of the proposed experimental tank at Bushey. 
This tank is to form part of the National Physical Laboratory, 
and is to be under the superintendence of the Director of that 
Institution, Dr. Glazebrook. Owing to the difficulty of 
obtaining funds, this project was at one time in danger of 
being dropped, but a magnificent donation of £20,000 from 
Mr. Yarrow made the construction of the tank possible, and 
the efforts of the Committee have been directed towards 
securing a guaranteed income of £200Q per annum to defray 
the cost of upkeep, and of this sum £1340 per annum, 
guaranteed for ten years, has already been promised by 
various subscribers. It was considered advisable that Dr. 
Glazebrook should pay a visit of inspection to the various 
experimental tanks already in operation, both in this country 
and abroad, and the paper he read to the Institution was not 
only a record of the labours of the Committee, but a descrip- 
tion—necessarily brief—of the arrangements adopted in the 
tanks at Berlin, Paris, Clydebank, and elsewhere, and of their 
dimensions and form of section. An interesting discussion 
followed, in which general satisfaction was expressed that this 
project, so full of possibilities of good to shipbuilder and ship- 
owner alike, was at last to be initiated, and that an experi- 
mental tank, intended primarily for research work, that is to 
say, for work which lies outside the scope of a tank privately 
owned, and carried on for private profit, was about to be 
established in this country. 


THE papers read on the suction dredger Leviathan, built 
by the Tranmere Bay Company for the Mersey Docks and 
Harbour Board, and on the performances of the cross-Channel 
turbine steamer Ben-My-Chree, were two of the most practical 
and interesting read at the meeting. The very complete 
description of the former vessel by Mr. Boyd, of the builders’ 
firm, illustrated the extraordinary number of practical 
problems which have to be solved before a vessel of this great 
size for this purpose can be constructed. The determination 
of the actual dimensions of the vessel which shall be suitable 
for the work to be done is in itself a matter of no small 
difficulty, and following upon that there are the difficulties 
of determining suitable scantlings for the hull, and also in 
way of the hoppers. When that is done, there still remain 
the complicated arrangements for working the suction tubes, 
&c., and Mr. Boyd’s description of how these and other diffi- 
culties were overcome was most interesting. The paper on 
the Ben-My-Chree was a plain, straightforward account of 
the experience gained in the actual working of this vessel. 
The author emphasises the superiority of turbine steamers 
over those fitted with reciprocating engines in two respects. 
First, regularity of speed and economy of fuel, in bad weather 
due to the more complete immersion of the propeller, and 
consequent avoidance of ‘‘ racing ; ’’ andsecondly, thecapacity 
of the steam turbine to develop maximum power at any time 
without undue strain. Itshould be noted, however, that the 
coal consumption per indicated horse-power per hour is rather 
high, being 1.87 lb. (Lancashire coal). 





IT will generally be conceded that no more delicate or in- 
sinuating compliment could be paid to an audience than that 
involved by the reading of the papers of Mr. Johns and Dr. 
Bruhn, since it must have been presupposed that the 
members of the Institution were able to understand them. 
The former of these—a scientific analysis of Beaufoy’s experi- 
ments with an application to the rolling of vessels—drew 
from Mr. Froude a contribution to the discussion which was 
listened to with great attention. His point on this occasion 
was that the conception of ‘‘ virtual mass,’’ while a most con- 
venient and illuminating idea when the conditions were such 
as are presupposed in the stream line theory for the passage 
of a ship-shape body through water, was after all only a con- 
vention, and that the meaning of the convention was rather 
obscured by its application to a plane moving through a 
liquid in a direction at right angles to itself. It is difficult, 
indeed, to see how a problem of this kind, involving a mass 
constantly varying, could be tackled on this basis. In listen- 
ing to this paper one realised again the truth of Osborne 
Reynolds’ statement as to the failure of mathematical 
methods to reveal the actual motion of fluids, even although 
the field of mathematical analysis has been much extended 
since that remark was made. 


DR. BRUHN’S paper illustrated the effect of form upon the 
strength of a vessel, and also the effect of fitting bulkheads. 
The method consisted of an application of the theory of 
circular arches to the case of a vessel, and certainly it would 
appear from the paper that a great reduction of stress was 
secured by the adoption of a rounded form,.as in the case of 
a trawler or a torpedo vessel. It is always difficult to make 
the proper assumptions when applying theories such as the 
above to the case of ships, and it is open to doubt whether 
such reduced stresses really represent the superiority enjoyed 
by one type over another in actual service. However that 
may be, it might be worth Dr. bruhn’s while to consider 
whether he ought not to make the appendix to his paper 
what it is meant really to be—an explanation of the mathe- 
matical reasoning upon which his conclusions are based. 
The same remark applies to other contributions from the 
same pen, notably that on Oblique Bending. These deal 
with matters pertaining rather to the domain of the civil 
engineer, and it cannot be doubted that a considerable 
amount of good would result from a much greater amount 
of detail in the appendix. 


MUCH interest has lately been felt in the position of that 
old-established firm, Palmer’s Shipbuilding and Iron Com- 
pany, Limited. From the report of the recent meeting of the 
company it appears that Sir Charles McLaren still retains the 
position of chairman, with Sir C. Furness as deputy 
chairman, and Mr. A. B. Gowan, works manager of the 
London and Glasgow Engineering and Iron Shipbuilding 
Company, has been appointed general manager. Mr. Gowan 
gained his experience for this responsible position in the 
establishments of Armstrong, Whitworth and Co., and of 
Vickers, Sons and Maxim, and his many friends on the Clyde 
will wish him every success in his new sphere. 


A NOTABLE launch took place on the 27th ult., that, viz., 
of the Otranto, one of the new vessels for the Orient Steam 
Navigation Company, being built by Workman, Clark and 
Co., of Belfast. This vessel is one of five for the same 
owners, three of which are being built on the Clyde, and two 
by Workman, Clark and The construction of so 
notable an increase to their fleet was undertaken as the 
result of the acquisition by the company of the mail contract 
with the Commonwealth Government. All the five vessels 
are of approximately the same dimensions, but the two being 


built by the Belfast firm vary slightly in design from the | 


other three. The Otranto will carry in all about 1300 
passengers, and very special arrangements have been made 
for their comfort and convenience upon this long voyage. 


AN event which reminds us of the beginnings of things, as 
far as modern shipbuilding is concerned, took place in 
Glasgow on 27th ult. We refer to the dinner given by the 
Scottish staff of Lloyd’s Registry of Shipping to three of their 
number stationed at Glasgow, who are about to retire. These 
gentlemen are Mr. Jas. Mollison, the principal engineer 
surveyor; Mr. Sinnette, a senior ship surveyor; and Mr. J. T. 
House. The chairman, Mr. Dodd, referred to the length of 
time during which these gentlemen had been associated with 
the Registry—a period aggregating 100 years—during which 
had taken place all the changes which have changed the face 
of the modern shipbuilding and engineering world. It is 
interesting to note, in connection with the changes which 
ate imminent in the staff of the Registry, that Dr. Bruhn, 
to whom reference has been made above in connection with 
the Institution meetings, is to be transferred to Glasgow. 


AN experiment which is sure to be watched with interest 
by all interested in shipbuilding was initiated at the 
beginning of the present month. This is the co-partnership 
scheme of Sir C. Furness, which it has been agreed to 
try for a period of twelve months. The details of the scheme 
have been made public and are well known, and it is a matter 
for congratulation that, in the present state of depression of 
the shipbuilding industry, the experiment has not been 
handicapped in its initial stages by conditions only too 
common elsewhere, viz., empty berths. In both yards there 
is not at present a vacant berth, and the repairing depart- 
ment is also fully employed, so that whatever be the result of 
the scheme, it must be admitted that the initial conditions 
have been the most favourable. 


THAT depression of trade still exists in our building ports 
is emphasised from time to time by the accounts of the 
annual meetings of our large shipbuilding firms. Two of 
these have recently been held—viz., those of Cammell Laird 
and Co., Limited, and of Sir W. G. Armstrong, Whitworth 
and Co., Limited. In the case of Messrs. Cammell Laird 
and Co. the report states that during the past year the turn- 
over had been reduced by fully one-third owing to a scarcity 
of orders in all departments, and that the depression in ship- 
building had been seriously felt at Tranmere, Birkenhead. 
The report anticipates better times, however, and it would 
appear that the earnest of this expected revival has already 
arrived in the shape of the order which the Tranmere Bay 











yard has secured for one of Messrs. Nelson and Co.’s large 
steamers. Sir Andrew Noble, at the annual Meeting of 
Armstrong, Whitworth and Co., referred to the disorganising 
effect of the strike on the North-East Coast, and while he 
was able to intimate a dividend of 10 per cent., remarked 
that it was the lowest since 1893. The consistent expansion 
of the size of war vessels constructed by this firm has made 
it a matter of difficulty to negotiate safely the Tyne bridges, 
and it is of interest to note that the firm have secured a long 
lease of a considerable stretch of ground on the lower reaches 
of the river at Walker. The site covers about 22 acras of 
land situated immediately to the west of the Walker yard, 
It is understood that the land has been leased from the 
Newcastle City Corporation for a period of seventy-five years 
at a yearly rental of £586. It is of interest to note that the 
site includes the ground lately occupied by the Northern 
Haskinising Company, and also the site of the once famous 
but long since disused ironworks of Loss, Wilson and Bell, 
and it embraces a long line of water frontage where the river 
is both wide and deep. Sir W. G. Armstrong, Whitworth 
and Co. have already taken possession of the land, and the 
new department will be known as their Naval Equipment 
orks, 


Yet another vessel completed for the carriage of petroleum 
in bulk—Messrs. Lane and MacAndrew’s Danubian, built by 
Swan, Hunter and Wigham Richardson, Limited. We 
are not allowed to forget the conditions under which this 
rapidly moving trade is carried on, and the accident on the 
Ist inst. to the Jules Henry, a petroleum sailing vessel, in 
Marseilles some considerable time after her cargo had been 
discharged, is an unpleasant reminder to those engaged in it. 
The explosion was attended by considerable loss of life, and 
it emphasises the necessity, not only for proper care being 
taken in the construction of these vessels for the isolation of 
the oil by means of cofferdams, and in the provision of 
efficient means of clearing the oil spaces of heavy gases—by 
steam jets, for example—but also the need of unrelaxing 
care and vigilance in the actual working of the ship. Too. 
often the desire exists on the part of builder or owner of 
dispensing with the cofferdam, or safety space, so saving the 
cost of an additional bulkhead, and avoiding a costly system 
of construction at that part. The Danubian, however, like 
all Messrs. Lane and MacAndrew's vessels, has all the neces- 
sary arrangements made for the safety of the vessel which 
are to be found in the best modern practice. 








MAINTENANCE OF WAY ON THE CAPE 
GOVERNMENT RAILWAYS. 

ON railways in financial straits the reduction of the mainten 
ance of way expenses is frequently one of the first steps taken 
in order to curtail working expenses. That such a reduction 
may be carried to an uneconomical extreme in the attempt to 
meet continual demands for decreased expenditure is, of 
course, obvious to the engineer or executive officer who com- 
prehends the economic phase of railway operation. It is apt 
to be overlooked, however, by those who hold the purse 
strings and who see only the money expended, without the 
purpose or the results realised. An instance of the economic 
side of maintenance of way is afforded by the Cape Govern- 
ment Railways. The system has suffered a continuous 
decrease of revenue and traffic for three or four consecutive 
years, and various means have been adopted to decrease the 
expenses accordingly. The report of the general manager for 
the year 1907 shows that the expenses for maintenance of 
way and structures during that year were 5.75 per cent. 
lower than in 1906, following successive reductions of 11 par 
cent. in 1906 and 29 per cent. in 1905. It is evident that 
this state of affairs cannot continue indefinitely, as the rail 
ways would reach a condition in which they would be unable 
to handle traffic with either safety or efficiency, to say nothing 
of economy. 

It appears that the limit has been approached, and that 
the previous severe reductions must be followed by a 
marked increase in expenditure, in order to maintain the 
lines in proper condition for service. The costof maintenance 
of way in 1907—and including new works—was about £3415 
per mile—exclusive uf sidings. The ordinary maintenance 
gangs were replaced on one division by floating gangs, which 
attended to the maintenance work on much longer stretches 
of line than those covered by the ordinary gangs, This 
resulted in a reduction of 43 per cent. in the cost of labour. 
Breakages of rails and fish-plates have become more numerous, 
owing to the increased speed of trains and weight of engines 
and rolling stock ; they are due also, no doubt, to deteriora- 
tion in the condition of the permanent way. The report 
points out that this emphasises the necessity for strengthen- 
ing the permanent way, which will, of course, involve an 
expenditure greater than that for maintenance alone. The 
report shows also that definite economies in transportation 
expenses may be effected by reducing the gradients at certain 
places. But under the present financial and commercial 
conditions these improvements are not likely to be made 
for some time. 

The permanent way must, however, be kept in a reasonably 
safe condition at least, and it appears that this will necessi- 
tate somewhat heavy expenditures in the near future for 
maintenance, repair, renewal, and strengthening. It may 
be that the past reductions in maintenance expenses have 
been warranted in the case of these railways. But whether 
warranted or not, they will in all probability be more than 
counterbalanced by the future expenses which they entail. 








INSTITUTE OF MARINE ENGINEERS.—It is announced that, by 
the instrumentality of Mr. Jas. Dixon, Chairman of Lloyd's 
Register of Shipping, a scholarship of £50 per annum, tenable for 
two years, has been founded. ‘the name of the scholarship is 
‘* Lloyd’s Register Scholarship.” In order that the examination 
may be held annually, a second schvularship has been founded to 
take effect after the lapse of one year from the date of the found- 
ing of the first. The first examination was held in September 
last, the successful candidate being Mr. Jas. Richmond Thomson, 
of Clydebank, apprentice with Wm. Beardmore and Co., Limited, 
who commenced his studies at Glasgow University in October. 
Application should be made by intending candidates not later 
than May lst, in order that arrangements may be made for the 
examination, which will be held during the early part of June. 
The examination will take place simultaneously in various centres 
selected to suit the convenience of candidates. The rules and 
regulations, with list of subjects for examination, may be obtained 
from the secretary, at 58, Romford-road, Stratford, EK. 
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RAILWAY MATTERS. 


Aw advance abstract of the statistics of American 
jwavs for the year ended June 80th, 1908, as compiled by the 
f Railway News and Statistics, shows that the panic of 
lted in a loss of more than £66,000,000 gross earnings. 
This statement is based on a table comparing the earnings of the 
twelve months which ended in November, 1908, when the full 
effect of the business depression became evident, with the pre- 
ceding twelve months. This avoids the error of including the 
fattest months in railway history in the same year with the lean 
months that followed. he loss in net earnings was £24,100,000. 


An approaching consolidation of Mexican railway 
announced under the title of the Mexico North-Western 
th a terminus at El Paso, Texas, where six important 
railway systems converge. The system will join the Gulf of 
Mexico with the Pacific. The object of the consolidation is to 
furnish adequate transport facili:ies for the carriage of plant and 
machinery to the mines and to ship ores to the smelters at El Paso 
and Chihuahua. As a link in the chain of trans-continental trans- 
portation the system will be of considerable importance, as when 
completed it will form the most direct route from the Mississippi 
to the West Coast of Mexico. 
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A TELEGRAM received from Peking announces that the 
Mongolian Princes and Chinese Ambans sent some time ago a 
collective note to the Chinese Government to point out the urgent 
necessity of laying down a line of railway across Mongolia. The 
Mongolian Princes declared their readiness to defray the entire 
cost of carrying out the work. The Chinese Minister of Railways, 
the Minister of War, the Finance Minister and the Colonial 
Minister all agreed that the request thus made by the Mongolian 
Princes was justified, and it was decided that the railway should 
be laid down; for this purpose the work has been entrusted to 
two Mongolian Princes, and the railway will be laid down from 
Kalgan, which is 125 miles north-west of Peking and near the Great 
Wall, across the Desert of Gobi to the Mongolian city of Urga. 


Two railways across the Andes have already been 
completed, both in the Republic of Peru. The first in operation 
extends from the port ot Mollendo, near the south of Peru, by 
Arequipa, to Puno, on Lake Titicaca, a distance of 217 miles. The 
eestern terminus of this railway is situated in a table land 
12,196ft. above sea level. The first locomotive reached the 
shores of Lake Titicaca on Ist January, 1874. The cost of 
construction was £8,600,000. The other and more recent railway 
is from Lima to Oroya, a distance of 145 miles. The crest of the 
Andes is traversed by a short tunnel at an altitude of 15,645ft. 
above sea level ; the steep and irregular slope up to this point is 
ascended by a series of sharp curves, and the ravines are spanned 
by bridges. A trans-Andean railway from Buenos Ayres to 
Valparaiso, in the Southern Andes, a distance of over 1000 miles, 
is nearly completed. 


Wuitst it is not very likely that there will be any great 
application cf wireless telegraphy on trains, the recent experiments 
carried out on the New York-Chicago train, and referred to in a 
recent number of the H/ectrical World, is certainly interesting as 
an indication of what can be accomplished. Four Marconi 
operators were despatched to different centres only a day before 
the trial took place, and the train itself does not appear to have 
heen assembled until two and a-half hours before starting, so that 
the installation had to be made at high pressure. The plan 
adopted was to stretch stranded copper wires between insulators 
close to the roof of the cars, and the wires for the antenn:e on the 
carriages were brought in through the car ventilators. It was 
found possible to keep up communication with the four stations 
up to a range of between 60 and 80 miles. The only difficulty 
experienced was due to the coating of the insulators with coal dust. 


AccorpinG to the Electrical Review, a car has been 
designed for the Vienna municipal tramway to test the condition 
of the rail joints. The car carries contact brushes, which can be 
applied to the rails, and the rims of the four wheels are insulated 
and provided with slip rings, so that a heavy current can be sent 
through the length of rail between the front and rear wheels on 
either side of the car at pleasure, while the potential drop through 
the section of rail in question, which may or may not include a 
joint, is read off by means of a voltmeter, reading to 1.5 volts, 
connected to the contact brushes. The testing current—about 
200 amptres—is provided by a motor generator carried on the car, 
and fed from the trolley wire. The car itself is hauled by a motor 
car or horses, and can be used for testing whilst in motion, any 
bad joint being at once indicated on the voltmeter. Under fair 
conditions 2 or 3 kiloms. of rail can be tested per hour, so that in 
the course of four hours’ cessation of traffic during the night the 
car can traverse and test four or five miles of track. 


Tue North-Eastern Railway has recently taken into 
use on its electrically worked lines near Newcastle, a new elec- 
trically driven parcel and fish van for express service, which is 
the only vehicle of its kind in the country. According to the 
Railway Gazette, the couplings and buffers are arranged so that it 
can be coupled up either to steam or electric trains. The equip- 
ment comprises four 125 horse-power traction motors of the 
G.E. 66 type, similar to those driving the ordinary passenger 
coaches, controlled by the latest form of the Sprague Thomson- 
Houston multiple unit control with automatic acceleration. All 
cables are asbestos covered, and are run in solid drawn steel 
conduits, screwed into cast iron connection boxes wherever junc- 
tions are required. A bell mouth is provided where the cables 
Jeave the piping, and a rubber washer, making a perfectly tight 
joint, ensures the conduit being entirely sealed. The van is 
lighted by six lamps in series. Duplicate signal and route lamps 
are also provided, arranged on a sliding base, so that in the event 
of one circuit failing, the duplicate set can be immediately 
brought into use. The weight of the van in complete running 
order, but exclusive of its load, is 37 tons 18cwt. The van was 
built by the North-Eastern Railway at its carriage works at York. 


Tax amount spent by different railways on locomotive 
and rolling stock repairs and renewals is of interest to all con- 
cerned in the design and manufacture of railway plant and 
machinery. From the railway reports for the second half of the 
year 1908 it is shown that for locomotive repairs and renewals, as 
distinct from running expenses, the amounts spent per locomotive 
in six months by thirteen leading British railways were :—Cale- 
donian, £89.89; Great Central £104.8; Great Eastern, £157.0; 
Great Northern, £107.3 ; Great Western, £174.9 ; Lancashire and 
Yorkshire, £100.0 ; London and North-Western, £124.3 ; London 
and South-Western, £135.5 ; London, Brighton, and South Coast, 
£140.1; Midland, £116.8; North British, £96.2; North-Eastern, 
£156.6; South-Eastern and Chatham, £125.0. For carriage 
repairs and renewals the amounts spent per carriage in six months 
were :—Caledonian, £19.5 ; Great Central, £27.72 ; Great Eastern, 
£18.61; Great Northern, £24.67; Great Western, £27.22; Lan- 
cashire and. Yorkshire, £16.77; London and North-Western, 
£33,0; London and South-Western, £17.22 ; London, Brighton, 
and South Coast, £17.80; Midland, £21.33; North British, 
£16.44; North-Eastern, £34.91; South-Eastern and Chatham, 
£19.68, For wagon repairs and renewals the amounts spent per 
wagon in six months were :—Caledonian, £1.38 ; Great Central, 
£2.25; Great Eastern, £2.38; Great Northern, £1.834; Great 
Western, £2.637 ; Lancashire and Yorkshire, £1.577 ; London and 
North-Western, £2.057; London and South-Western, £2.28 ; 
London, Brighton, and South Coast, £2.64; Midland, £1.42; 
North British, £1.147-; North-Eastern, £2.922; South-Eastern 
and Chatham, £2.26, 





NOTES AND MEMORANDA. 


For the second time this year the Niagara River has 
become frozen to such an extent that the flow over the famous 
fall is practically stopped, and the situation is a serious one from 
the point of view of the large power stations taking water from 
above the falls. The estimated combined loss to the companies is 
given as £250,000. 

FOLLOWING upon a series of exhaustive experiments by 
the Chemical Research Department of the Royal Arsenal, Wool- 
wich, news has leaked out, states a contemporary, of the discovery 
of a new explosive of the cordite class much more powerful than 
that hitherto produced. Despite great reticence it is regarded as 
assured that the new explosive will be used in the manufacture of 
future issues of shells and cartridges, Its advantage is said to 
Jie in the largely increased propelling power which it develops, 
and which is held to have been amply proved in the tests at the 
butts on Plumstead Marshes. 


AN electric generator described in a paper read before 
the American Institute of Electrical Engineers by B. A. Behrend 
offers a number of interesting features, and is remarkable among 
the generators at Niagara Falls on account of its speed of 300 
revolutions per minute, which is greater than the speed of any 
of the other large generators in the power houses at the Falls. 
The generator is wound for 12,000 volts, three-phase, 25 cycles, 
The waterwheel is mounted on a horizontal shaft, and has a 
capacity of 11,000 horse-power. The generator is rated at 6500 
kilowatts, with a capacity for continuous operation of 7320 
kilowatts. The runaway speed of the waterwheel is given at 506 
revolutions ; the generator, therefore, has to be designed to be 
safe at this speed. 


THE department of chemical engineering at the 
University of Wisconsin has been carrying on an extensive series 
of tests of the various methods for measuring the heating values 
of gas, in order to enable the State Railway Commission to 
determine a standard gus for fuel and illuminating purposes. 
The calorimeters of various types made both in America and 
abroad and used to test the heating values of gas have been 
thoroughly tested. It was discovered that one type of instrument 
extensively used and sold gave heating values from 10 to 20 per 
cent. higher than the gases measured actually contained, and that 
erroneous results were being obtained in gas-producer and gas- 
engine work where these iustruments were found in use. Investi- 
gation work along this line is to be continued, and the chemical 
engineering department is co-operating with the railway commis- 
sion and the committee of the American Gas Institute in 
prosecuting this research work. 


A Home-orrice return recently issued under the 
Factory and Workshop Act, 1901, and Notice of Accidents 
Act, 1906, deals with cases of industrial poisoning, fatal 
and non-fatal accidents, and dangerous occurrences in 1908 
Industrial poisoning—including lead, mercury, &c.—was re- 
sponsible for 727 cases, as against 653 in the previous year, the 
number of deaths being 40 in each twelve months, Fatal accidents 
numbered 1042, as compared with a total of 1179 in 1907, and of that 
total shipbuilding accounted for 116. Textile trades and occupa- 
tions were the cause of 82 of the fatalities ; non-textile, 685 , and 
amongst workers in docks, warehouses, building construction, &c., 
the remaining 275. Non-fatal accidents show a decrease. Dan- 
gerous occurrences—as distinguished from accidents—such as 
bursting of a revolving vessel or wheel, breaking of rope chains, 
and so forth, made up a total of 758, compared with 592 in the 
previous year, an increase of 166. 

Except where high tensile strength is essential, copper 
makes the best hardening adjunct to alumininm owing to the 
excellent pouring properties of the alloy, the contraction being 
low and the metal free from the tendency—characteristic of 
alnminium-zine alloys—to crack in the mould. The high melting 
point of the copper renders it inadvisable to melt the two metals 
together, as the castings are liable to be spoilt by air bubbles. 
The better plan is to melt the copper first in a graphite crucible, 
covering the surface with charcoal, and then to add an equal 
weight of aluminium by degrees, the mixture being stirred between 
times, and becoming white hot in consequence of the thermal 
reaction. When poured into moulds this alloy is white and brittle 
and can be crushed with a hammer. To harden ordinary 
aluminium-copper alloys—e.g., the usual casting alloy containing 
42 parts Al and 3 Cu—with the 1 : 1 alloy, all that is necessary is 
to heat 39 parts of the former and 6.3 parts of the latter in a 
crucible, and stir the mass. 


AMERICAN army experts, who have been studying air- 
ships and aéroplane tests, are inclined to ridicule the idea that 
either could be useful in dropping explosives in time of war, and 
are convinced that their chief, probably their only, use will be 
limited to purposes of observation. The officers of the Signal 
Corps at Wasbington, who express these views, are now arranging 
for an interesting series of aéronautical tests at Fort Meyer during 
the summer, While they consider that the usefulness of airships 
and aéroplanes has been exaggerated, these experts also regret 
that the American Government have refused to allow any con- 
siderabie sum for independent experiment, as is allowed by 
European Governments. In this respect they appear to be like a 
good many boar prs in this country who would like to see large 
sums devoted by the Government to flying machine experiments. 
These good people may derive some satisfaction from the fact that 
a Government as progressive as the American sees things from the 
same point of view as the English Government. 


In room heating apparatus on continuous run, states 
the author of a paper on “Electric Heating,” read before the 
American Institute of Electrical Engineers, we may estimate that 
one watt-hour, 3.41 thermal units, will heat one square foot of 
common radiator surface through 1.26 deg. Fah.; that 1000 watt- 
hours, or 3412 thermal units, will heat the surface approximately 
126 deg. Fah. above the room temperature ; thatis, for room heat- 
ing from 85 to 110 watt-hours are practically the equivalent of 
steam at low-pressure condensed by one square foot of radiator 
surface with the difference between the room and the radiator tem- 
peratures, as above stated. This, of course, takes no account of 
the heat capacity of the apparatus, which is practically eliminated 
by the imposed conditions of continuous running. We may safely 
assume that a fair average price of the electrical unit from large 
steam electric stations is 34d. It would therefore cost about }d. 
to run one square foot of direct radiation surface for one hour, or 
the electrical unit would keep about 10.3 square feet of radiator 
surface at the temperature difference noted for one hour. 


THE Electro-Chemical and Metallurgical Industry 
gives some particulars, including test results, of a new alloy 
known as Monel metal. It contains about 70 per cent. of nickel 
and 30 per cent. of copper. Small quantities of iron, sulphur, 
carbon, silicon, &c., are usually also present. The new alloy is 
silver white and practically untarnishable. It can be rolled hard 
or soft, and has been made into castings up to three tons. It 
melts at 2430 deg. Fah., and has a specific gravity of about 8.86 
when cast, At present it is cast in two grades, which are very 
similar to hard and medium-cast steel; that is to say, about 
38 and 31 tons tensile strength, with 25 and 35 per cent. reduction 
of area at the fracture. When rolled into }in. plates, Monel metal 
gave the following results :—Tensile strength, ni tons ; elastic limit, 
20 tons ; elongation in 2in., 30 per cent.; reduction of area, 60 per 
cent. Some 300,000 square feet of Monel metal have been used 
on the roof of the new Pennsylvania Railway station in New 
York, and it is said that these sheets are as malleable and flexible 
as copper. It is very rustless, even in the presence of strong sul- 
phuric’ acid. For special situations its strength, ductility, and 
resistance to corrosion should ensure its consideration. 





MISCELLANEA. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, oxcluding warships, there were 399 
vessels of 912,272 tons gross under construction in the United 
Kingdom at the close of the quarter ended 31st March, 1909. 


Ir is reported that excellent results were recently 
obtained in official trials between Paris and Melun, a distance of 
45 kiloms., of a new wireless telephony apparatus, invented by two 
naval lieutenants. The experiments were carried out at the 
instance of M. Picard, the Minister of Marine. The voices of the 
operators were heard with perfect clearness. 


France is now claiming the record for depth in the 
bowels of the earth. At Ronchamp, in the Haute Saone, the 
Buyer shaft, sunk for coal, is stated to be the deepest of all shafts 
sunk by the hand of man for industrial purposes. It is exactly 
1010 m.—or about 1106 yards—deep. The temperature at the 
base is 116 deg. Fab., whilst at the surface it is only 50, 


Tue King of Spain was present recently at the opening 
ceremony connected with the project for making Seville accessible 
to steamers of 1000 tons and drawing 25ft. of water. Seville is on 
the left bank of the Guadalquiver, about 75 miles from the sea. 
The course of the river will be changed somewhat, and a canal 
will be dug. The work is estimated to cost £120,000, and it will 
take four years to carry it out. 


WE hear that Post-office officials hope in a short time 
to have completed a series of experiments in wireless telegraphy 
which will result in a further extension of the system in relation 
to the national service. The experiments are being carried out by 
Lieut. Loring, inspector of wireless telegraphy, and have parti- 
cular relation to islands lying off the mainland and other places 
where natural difficulties make the cost of communication under 
the present system particularly heavy. 


For more than 50 years the people of Constantinople 
have not witnessed a balloon ascent. During the lifetime of the 
present Sultan’s father, Abdul Medjid, an Englishman ascended 
in a balloon before the eyes of the astonished Turks ; but Abdul 
Hamid saw in the balloon a likely means of dropping bombs down 
upon the palace of Yildiz, and he forbade any balloons to ascend 
in or near Constantinople. As such fears have vanished the pro- 
hibition has been withdrawn, a the Minister of War has given 
permission to a Frenchman to inflate his balloon with the aid 
of Turkish soldiers in the Pera suburb of Constantinople, to the 
north of the Golden Horn. 


Aw association has recently been formed in Stuttgart 
with the object of promoting the autogenous smelting of metals 
and allied industries. Numerous manufacturing firms have joined 
the association, and it is intended to give courses on the subject 
in technical colleges, to issue an association magazine, and to open 
an inquiry office which will furnish information gratis on matters 
connected with the process. The constitution excludes from the 
council of the association al] persons having an industrial interest 
in plant and apparatus intended for autogenous processes. Pro- 
fessor Bantlin, head of the Mechanical Engineering Department 
of the Stuttgart Technical College, has been elected president. 


A REPORT published in a contemporary deals with a 
fatality due to the rupture of a badly fitting cast iron sludge door 
of a vertical boiler on board the steamship Naiad, while lying at 
the wharf at Stirling on November 13th last. The door, which 
was made of cast iron and measured 43in. by 3}in., was secured in 
the usual way by means of a stud and dog, but the door was an 
exceedingly bad fit, which led to its being submitted to severe 
stresses when tightened up under steam, with the result that it 
fractured. This led to the contents of the boiler being blowa out 
upon the owner of the vessel, who was screwing up the nut at the 
time, and to his receiving such severe injuries that he died shortly 
afterwards. 


Tae American Consul at Kobe reports that, whereas 
ten years ago gas and oil engines were not used in Japan, at the 
present time they represent nearly 15 per cent. of the power pro- 
ducers used by manufacturers. In 1897 the number of power- 
driven factories in Japan was 2910. In 1906 the number was 4656, 
and 306 gas and 429 oil engines were being employed. It is stated 
that owing to the competition of Japanese manufacturers the field 
for the sale of American internal-combustion engines in Japan is 
not an attractive one, and that the ‘‘ Kobe” engine sells at £33 
for 2 horse-power, £61 for 5 horse-power, and £140 for 15 horse- 
power, the prices of the ‘‘ Osaka” being £25 for 1.5 horse-power, 
£65 for 5 horse-power, and £200 for 20 horse-power. 


Tue following particulars of the new airship, Zep- 

lin II., which is to follow Count Zeppelin’s present machine, and 
is nearing completion, were recently published. Zeppelin II. will 
be polygonal in form having 16 angles. It will 446ft. in 
length and 423ft. in diameter, and will have a capacity of 530,000 
cubic feet. On the whole, it will be slightly larger and longer 
than the existing Zeppelin airship. There will be 17 compartments 
instead of 16, one of them being covered, as an experiment, with 
goldbeater’s skin, while the rest will be covered with lacquered 
cotton. Two, instead of three, winged screws will be used, this, 
it is hoped, doing away almost completely with the whirring noise 
of the motors. Hydrogen gas will be used, and the cost of filling 
the airship is expected to be about £75. 


“ Hot-waTeEr services in public institutions,” said Mr. 
Herring Shaw in a recent lecture, “is a subject of vital interest 
both to master plumbers and journeymen. During recent years 
this class of work had been largely taken from the plumbers’ 
section of bills of quantities for large hospitals and sanatoria and 
had been inserted in the quantity bills of the engineers. Both 
master and journeymen plumbers were in consequence the losers, 
and difficult and sometimes irritating questions arose among all 
concerned in the building of these institutions. And yet an enter- 
prising and well-trained master plumber was capable of undertak- 
ing work for the installation of hot-water service for domestic use 
in hospitals and other institutions, and their men of carrying it 
through with perfect success.” Mr. Herring Shaw then discussed 
this kind of work with much technical detail, illustrating his 
lecture with lantern views and practical demonstrations. 


ComMENTING on the prospects of successful radium 
mining in Cornwall, the American Consul at Plymouth says that 
hitherto the ‘‘tailings” from the mines have been regarded as 
useless, but it has recently been discovered that the residuum is 
the mother of radium. Pitchblende ore is largely found in 
Bohemia and Cornwall, and sovaluableare such finds of pitch-blende 
that the Austrian Government have prohibited further export 
from that country. The world is being searched for sources of 
supply, and, next te Cornwall, Portugal has been mentioned as a 
likely field. The process of extraction is extremely tedious and 
expensive, tons of pitchblende yielding only the minutest quantity 
of radium. The inducement to produce is the fact that theoreti- 
cally 1 1b. of radium is worth over £7,000,000; science, too, 
makes its production a necessity. It is known that radium 
is widely disseminated throughout the world’s crust, but the 
occurrence of radio-active minerals in a formation sufficiently per- 
manent to render mining at any depth a paying proposition is very 
rare. Radium to be appreciably cheaper must be derived from 
uranium minerals, when obtainable in large quantities from surface 
deposits at little expense. Even where so found, the cost of its 
separation from other materials and waste is enormous. Great 
interest, therefore, attaches to the refuse heaps at the mines of 
Cornwall. 
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REPLIES. 
J. H.—Apply to the Secretary of the Royal Agricultural Society, 16, 
Bedford square, London. 
J. G. J.—By cast steel road wedges we understand you to mean the tools 
used in breaking up roads. It would be quite use!ess to attempt to 
weld a material of the kind. 


J. 8. O.—It is not usual to acknowledge letters sent to the Editor for 
publication. Yours has been received and will be published in due 
course, 
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The: Pitting of Propeller Blades. 


NEARLYa year ago—in our issueof May 22nd, 1908 
—we referred to the abnormal pitting that has taken 
place atthe root and on the driving face of the 
propeller blades of the ocean-going destroyers. 
This action has repeatedly occurred since we first 
drew attention to it, and to an extent that absolutely 
precludes the suggestion of faulty material being 
alone responsible. So widely and so seriously has 
this action been found at work on high-speed pro- 
pellers, that considerable anxiety is displayed as to 
the cause, but no adequate solution is yet forth- 
coming. In detail, we may describe it as a “ honey- 
comb” form of pitting, often to the depth ‘of 
lin., and covering an area equal to that of a 
man’s hand and wrist—possibly Sin. to 12in. long 
by 4in. to 6in.-wide. To those familiar with the 
extraordinary forms of pitting observed in water 
turbine plants, where the eddying of sandy water 
executes amazing patterns on turbine blades and 
shafts, the phenomenon we refer to will not cause 
astonishment, but it is undoubtedly new to marine 
engineers. - The curious feature is that this action 
occurs at the root of the driving face of the blade; 
where it proved most common in earlier days was 
at the tip of the suction or forward side of the 
blade. We recollect an occasion about seven or 
eight years ago when the Umbria damaged one of 
her bronze propeller blades and was placed in the 
Canada Dock at Liverpool to receive. spare blades. 
For some reason those by which her damaged 
blades were replaced were of cast steel, and had 
seen much service; in the dry dock we noticed a 
degree of corrosion that was exceptional in depth 
and area and: most peculiar in shape. Regular 
channels were cut in the metal radiating towards 
the centre of the boss and also circumferentially, 
leaving rectangular portions of metal between the 
deeply eaten grooves, and giving one the impression 
that the globules of air sucked down by the tip of 
the propeller blade had glided towards: the surface 
of the water along the back of the blade, and that 
this action had obviously been intensified as the 





effect increased. The blades were about 2in. thick 
originally at about 12in. in from the tip, and the 
depth of the grooves—not the irregular holes we 
now find—was about Zin. to tin. The propellers, 
which were about -24ft. 6in. in diameter, had a 
peripheral speed of about 5000ft. a minute. 

Cast steel and cast iron are peculiarly susceptible 
to the action of air in sea water, but in all the cases 
of which we have records corrosion has beer 
observed on the tips of the blades on their forward 
sides. It is pitting rather than corrosion—actual 
rapid boring rather-than theslow action of washing 
away—that we are now concerned. with, and it 
occurs at an entirely different place. Various 
explanations are offered to account for the 
phenomenon, but none are quite satisfactory, and 
our own theory is that it is due to combination of 
circumstances, and not to one cause alone. Nearly 
thirty years ago we published a long account of 
some propeller trials, conducted by Messrs. Yarrow, 
in which the deflection of propeller blades when at 
work was carefully measured. _It was then shown 
that under the pressure of the water at high power 
the blades tended to bend considerably from their 
original position, but resumed it when at rest. On 
the earlier 30-knot destroyers this was also 
observed, and we do not suppose that the action is 
different at the present time, when the speeds of 
rotation and thrust pressures are so much higher 
than they were in 1879. There is no doubt that 
the turbine-driven propellers on which this effect 
hasbeen noticed are of very special proportions. 
In relation to its helicoidal length the thickness of 
the blades at the root is considerable, and the 
variation of pitch on the back of the blade compared 
with that of the true screw on the face is often 
30 per cent. more on the after edge and so much 
less on the leading edge. The abnormal surface 
ratios in conjunction with the fine pitch ratios lend 
themselves to excessive eddying action at the root, 
probably of the nature shown in our publica- 
tion of Professor Flamm’s photographs of boss 
cavitation on April 3rd, 1908. Most of the measured 
mile trials are run in shallow and generally sandy 
water, which would tend to aggravate this pitting 
effect. A more far-fetched theory is that, by the 
expansion of the gases in sea water, an oxidising 
agent is brought into contact with the component 
materials of the propeller alloy, but no great im- 
portance can be attached to this. The suggestion 
of bad casting is an-easy solution, but it has nothing 
to justify it. Dozens of propellers that have easily 
withstood the drastic physical and chemical tests 
imposed by the Admiralty have proved defective 
after even short trials. On the same ship pro- 
pellers of widely differing proportions have even 
been found to give trouble. The most important 
instances in the case of the ocean-going torpedo 
boat destroyers occurred in the Tartar and Cossack, 
but the other vessels. have also suffered. We 
understand that even the large Cunarders have not 
escaped entirely. What is even more extraordinary 
is that in the cases of some of the four-shaft 
vessels the two after propellers have suffered more 
than the two forward ones. This looks uncom- 
monly like the cause teing due to’ eddying, but the 
possibility of the other actions contributing to 
accentuate the fact must not be overlooked. 

In the reciprocating engined vessels of the Navy 
this pitting, as far as we know, is entirely unknown ; 
in fact, it has hardly occurred anywhere except in 
the more recent turbine destroyers in which very 
high blade pressures are found. The objections to 
ignoring the trouble are twofold. The first is the 
fact that the blade friction is enormously aug- 
mented. The loss of power due to this effect is 
already generally between 15 and 20 per cent., so 
that no great increase can be tolerated, but the 
question of the danger involved is far more 
important. The equivalent stress at the root of the 
blades due to bending and to centrifugal action in 
the design is, under normal conditions, nearly 
10,000 lb. per square inch, and the pitting seriously 
affects the particular section of the blade at which 
the moment of inertia for the calculation of strength 
is taken. The method that appears to us to best 
counteract this trouble is to alter the composition 
of the material in the direction of obtaining a 
harder alloy. It is not a question of strength but 
of toughness, and it may be found difficult to obtain 
this on the existing test requirements. To thicken 
up the blade is a backward step; there is no doubt 
that propeller blades should possess as thin a section 
as possible, and the most that this would do would 
be to defer the time when the screws would have to 
be replaced. The whole subject is one deserving 
the most‘ careful attention, and the recent cases in 
which this phenomenon has been observed—in 
H.M. shirs Afridi, Swift, Ghurka, and various 
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torpedo boats—have only accentuated the necessity 
for vigilance to be observed by the Admiralty and 
other responsible officials. 


Locomotive Efficiency. 


THE sharp controversy on the relative merits of 
compound and superheater locomotives proceeding 
in our correspondence columns testifies to the 
never-ending and extended interest which is taken 
in the locomotive engine. The dispassionate out- 
sider sees that there is much to be said for both 
systems ; and the same statement is true for the 
simple engine. Of course, there is practically 
nothing new in the arguments urged by our corre- 
spondents. The curious thing is that none of them 
seem to understand that the locomotive is the mere 
creature of circumstance—all things to all men. 
It is quite useless to attempt to establish a universal 
standard of efficiency by which to estimate relative 
values; at all events, so long as the engines are 
doing their daily work. If any standard at all is to 
be framed it must be done by fixing with precision 
the nature of the information we wish to obtain ; 
and settling one point at a time. 

For example, let us decide that we wish to know 
what is the best speed at which to run an engine. 
Having ascertained this, it may be found possible 
so to arrange the load that this speed will be the 
dominant velocity in the daily life of the engine. 
We leave the boiler out of account, and determine 
that the best result will be that which enables the 
engine to use all the steam a normal boiler can make 
with that ratio of expansion which is deemed most 
economical. Now Professor Goss, of Purdue 
University, has published the results of a large 
number of experiments. He finds that under 
ordinary conditions the best speed is somewhere 
about 200 revolutions per minute. Taking speed < 
draw-bar pull as a constant, then the value of that con- 
stant is about the greatest with the stated number 
of revolutions. At higher speeds the draw-bar 
pull falls off quicker than the speed rises. With a 
smaller number of revolutions the pull augments 
faster than the speed decreases; Professor Goss shows 
precisely how this fact applies in practice. The 
engine is understood to be using all the steam the 
boiler can make. The proposition is interesting in 
that it shows how small differences in the dia- 
meters of driving wheels may be very useful; but 
it can scarcely be urged that it supplies any test 
of the relative values of superheating and com- 
pounding. For this we must have an entirely 
different standard; and much of the controversy 
that goes on results from differences of opinion, 
not so much about the engines as about the 
standards to be used in comparing their merits and 
demerits. We have recently seen a Government 
Report in which we are told that certain 
Italian locomotives have been running over 41,000 
miles in three months, drawing trains of from 300 to 
to 400 tons over very heavy roads at good speeds. 
It is presumed that a shed day is allowed now and 
then, and a very simple calculation shows that these 
engines must make day after day, week by week, 
and month by month, at least 500 miles every 
twenty-four hours. We have no hesitation in 
saying that this cannot possibly represent the 
average work of any locomotive. That it might be 
done with double crews for a short time is possible. 
But, whether or not, it is quite evident that no 
useful comparison can be drawn between such an 
engine and anything working in Great Britain. In 
this country we do not want to draw enormous 
loads up steep hills and over crooked roads; and 
because, under the conditions, a compound engine 
or a superheater engine is more economical than a 
simple engine doing the same kind of work, that is 
no evidence at all that either superheating or com- 
pounding must be better than simple working in 
this country. We might just as well argue as to 
the merits of using two small engines or one large 
engine to pull a train of 250 tons. No one wants 
to use two engines. Such a discussion would be 
outside the range of practical politics. 

It is, of course, quite legitimate to discuss 
the relative merits of compounding and superheating 
on Italian railways. We protest against the 
attempt to make what goes on in another country 
under conditions without any parallel here a standard 
for the guidance of our locomotive superintendents. 
It seems to be almost impossible to make some men 
see that, as we have said, the locomotive is the 
creature of circumstances. It is known that even 
here in England locomotives which are quite 
successful while the property of one railway 
company are anything but successful when they 
are transferred to another part of the country 
to lines owned by another company. Indeed, this 





holds so universally true, that every railway of con- 
siderable mileage considers it to be necessary that 
different types of locomotive should be used in 
varying districts. So long as the advocates of 
compounding or superheating continue to argue 
on general principles, they will never conclude their 
dispute, or convince anyone. It is not too much to 
say that the successiul designer of locomotive 
engines knows next to nothing and cares less about 
general principles of this kind. There are too 
many well defined limits to his exertions in any 
and every direction. The fact, if it be a fact, that by 
using compound engines he would save a little fuel 
is to him as nothing compared with the much more 
impressive fact that his engine must keep time. 
One half the argument urged against Webb's 
compounds was not that they were uneconomical, 
but that they started badly and could not be 
depended upon to be punctual. Whether this was 
true or not is beside the question. We cite the 
contention to illustrate the truth that, if it could be 
proved conclusively to-morrow that on a certain 
line, working a certain traffic, compound engines were 
burning 20 per cent. less coal than simple engines, 
the fact would mean nothing. It would not advance 
matters a whit, because it would next have to be 
shown that the same result might be had on other 
lines with entirely different traffic conditions. 

We have no desire to check the correspondence 
which is going on in our pages. We feel it is 
desirable that it should be directed along the proper 
track. The first point to which our correspondents 
should address themselves is the clear definition of 
their respective standpoints. If they prefer to 
confine their attention to foreign practice generally, 
or what is better, to practice in some particular 
country, as, for example, France, or Germany, or 
Italy, well and good; but they need not hope that 
the lessons they deduce will be accepted as con- 
vincing for this country. Before they can attain 
that result they must be prepared to prove that all 
that. is done in Italy, let us say, can just as well be 
done here; and while they are about the task, we 
would suggest that they should explain how it is 
that foreign locomotives appear to make enormous 
mileages, nothing approaching to which are ever 
heard of in this country; or how it is that trains 
seem to keep time when drawn by engines with an 
adhesive weight which would be altogether inade- 
quate for the performance of similar work in Great 
Britain. A coefficient of adhesion of .25 seems to 
be quite normal on some European lines, or, say, 
50 per cent. more than we can reckon on here. Is 
there any truth in the unkind suggestion that 
“pusher” engines are not counted in unless they 
make a certain mileage? Our own experience of 
foreign locomotive work makes us, we confess, just 
a little sceptical now and then concerning statements 
repeated in this country, no doubt in all good faith. 
If all that is said be true, someone ought to explain 
precisely how it is done. 


Early Atlantic Steam Navigation. 


WHILE the Mauretania and Lusitania are making 
record voyages across the Atlantic it is not without 
interest to compare these gigantic ships and their 
work with the proposals of our grandfathers and 
our fathers. The earliest navigators could not go 
far without making a landfall to determine where 
they were. Steering by the stars, and with no log 
to give dead reckoning, however exciting, is an art 
not without very strict limitations. Early steam 
navigators were just as much hampered by the 
necessity for landfalls as were the sailors of the 
days of Herodotus. They knew, it was true, where 
they were, but they could not proceed without coal, 
and as coal could not be had at sea they had to go 
into port to get it. Steam navigation to India 
attained to a certain measure of efficiency at an 
early period. In the very beginning a line was 
established between Falmouth and Corfu, the 
steamers calling at Maltaand Coruna. The distance 
is 1900 miles. The average speed was 7.25 knots. 
These figures supplied a basis for argument about 
the possibility of establishing a line of steamers on 
a paying system between this country and the 
United States. 

The question turned in the year 1836—that is to 
say, seventy-three years ago—on the possibility of 
carrying coals enough for the voyage. The quantity 
needed was estimated in a very curious way. The 
Falmouth-Corfu ships were said to require as a 
maximum 11 lb., and as a minimum 8 lb. per horse- 
power per hour. These appalling figures, however, 
referred no doubt to the nominal, not the indicated 
horse-power. The nominal power was calculated 
by multiplying the area of the piston by its speed, 
and by 7 on the Thames and by 7.5 on the Clyde— 





these figures representing the average pressure—anq 
dividing by 33,000. The piston speed varied with 
the length of stroke, from 196ft. per minute with 
a 4ft. stroke to 240ft. with an 8ft. stroke. The 
engines were all of the side lever type. 

It is probable that the indicated power of good 
engines was about twice the nominal power. Thus 
H.M.S. Penelope, with cylinders 9lin. in diameter 
and 6ft. 8in. stroke, were rated at 650 horse-power. 
They indicated 1350 horse-power. But this was 
not the way in which the quantity of coal wanted 
for a given voyage was calculated. Just as the 
shipowner cares nothing directly in the present day 
for coal per horse per hour, centering his attention 
on coals per ton-mile, so in 1836, if 8 lb. of coal 
must be burned to run 7.25 knots, then it wag 
obvious that to run 3000 knots the ship must carry, 
in round numbers, 3312 lb. of coal for each 
nominal horse-power of her engines. On a basis 
of 9 lb. per nominal horse-power, one ton of coal 
would move the ship 1900 miles. If the ship was 
500 horse-power, then she would require 500 tong 
of coal to steam 1900 miles at 7.25 miles per hour, 
In 1836 a line from Bristol to the United States 
was contemplated, the trip to be made right through. 
A second scheme brought before the public was for 
a line plying between the West Coast of Ireland and 
Boston, touching at Halifax. Dr. Lardner, reason- 
ing on the results of the Mediterranean prac- 
tice, and taking into consideration the adverse 
westerly winds which prevail in the Atlantic, 
decided that one ton of coal per horse-power would 
be required for each 130) miles. The direct dis- 
tance from Bristol to New York is 3500 miles, so 
that the ships must cany 2.33 tons per horse- 
power, and taking that at 400, the ship must 
carry 1748 tons—an impossible quantity in those 
days. No doubt under these conditions [ard- 
ner was justified in saying that Atlantic steam 
navigation was impossible if the distance run 
exceeded 2000 miles. He proposed, therefore, that 
the run should be, say, from Galway to Cape 
Breton—a distance of 1900 miles. He added that 
it was possible railways might be made in Ireland, 
which would be a great help to the solution of the 
problem. 

All this was considered in 1836 to be very sound 
engineering. It is remarkable, however, that every- 
one spoke as though finality had been reached, and 
the results obtained with the Falmouth-Corfu boats 
represented the best that could be done. Let us 
suppose that the Mauretania indicates 60,000 horse- 
power ; her nominal power would have been 30,000, 
and at two tons per horse-power to make the 
voyage she would have to carry 60,000 tons of coal. 
It has been said that the modern tramp steamer is 
so economical, that an old letter put into a fur- 
nace would provide heat enough to carry a ton a 
mile. 

Allowing for an amiable exaggeration, we can 
recognise that we have made considerable advances 
in the way of economy since 1836; and these 
advances have been in nine cases out of ten the 
result of the labours of the so-called “ practical” 
man. The first and greatest of all was the intro- 
duction of the surface condenser. The theorist 
sitting in his study, and quite unacquainted with 
what went on in the engine and boiler-rooms of a 
steamship, was not likely to estimate the importance 
of excluding sea water from the boilers at its proper 
value. That was held to lie in the fact that sea 
water was liable to deposit salt in the boilers, and so 
reduce their steaming efficiency. But this was a 
very small part of the truth. The benefit conferred 
by the surface condenser lay in the circumstance 
that it permitted high-pressure steam to be used, 
and with it expansion. So far as can be ascertained 
the best results obtained with the most improved 
engines working with a boiler pressure of 30 lb. per 
square inch—the maximum limit with sea water— 
were about 3 Ib. of coal per indicated horse-power 
per hour. Indeed, very little was gained or could 
be gained in the way of economy with marine 
engines until about 1862, or, say, thirty years after 
Lardner’s time. Even moderately high speeds 
over long voyages were impossible of attainment, 
because the ships could not carry coal enough, even 
if we leave out of the question commercial con- 
siderations. There is reason to believe, however, 
that the figures concerning steamships in the 
Mediterranean, on which Lardner based his reason- 
ing, were exceptionally bad even for that time. A 
Committee had been appointed by the House of 
Commons to determine the expediency of opening 
up steam communication with India. It is true that 
the evidence gave 81b.,91b., and even 111b. per horse- 
power per hour as the quantity of fuel required. Put 
the words “nominal power” confuse all the issues. 
Thus, it is clear that a very moderate increase in the 
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‘ston speed, and & quite reasonable increase in the 
oat. would greatly augment the difference 
Pewee real and nominal power in favour of the 
latter. A boiler pressure of. 15 lb. was quite feasible ; 
it was easily carried in box boilers.” With an 
effective vacuum of 10lb. in the cylinders an 
average cylinder pressure of as much as 20 lb. 
could be had. Furthermore, it is very far from 
certain that the Mediterranean boats made the 
most of their powers. The stated speed was based 
on the results of fifty-one voyages. They were 
small vessels. Better designed and longer ships 
would assuredly give higher speeds. If 9 lb. of 
coal would suffice to drive a ship 9 knots, all the 
conditions would be altered. For a trip of 3000 
knots coal weighing about 1.4 tons per horse-power 
would suffice, or for 500 nominal horse-power say 
650 to 700 tons. As a matter of fact, no fewer 
than seven steamships, namely, the Sirius, the 
Royal William, the Great Liverpool, the British 
Queen, the President, the Great Western, and the 
Great Britain made numerous trips across the 
Atlantic, and their failure to maintain the service 
was not mechanical but commercial ; and it was not 
until about 1850 that the late Sir Samuel Cunard 
was able to establish a permanent Atlantic service, 
and then only with the help of a large Government 
postal subsidy. 

The growth of Atlantic steam navigation is 
probably the most remarkable development that has 
taken place in the art of:locomotion, and it is well 
to remark that the conditions are very peculiar. 
On no other course in the world, perhaps, would it 
be possible to maintain the same speed. The 
distance just represents the maximum for coal 
endurance. It is true that some of the Pacific 
steamship lines represent trips of less length ; but 
the traffic cannot for many years to come, if ever, 
be sufficient to justify 25 knots. 


Geography and Engineering. 


THE various climatic conditions which are met 
with in our wide-spreading Empire call for much 
general knowledge on the part of the engineer. 
For example, it is no use shipping to hot countries 
like India and Egypt condensers having the same 
cooling surface per horse-power as would be sufficient 
in England. Gas engines for use on high South 
African plateaus must differ materially from those 
which work quite satisfactorily at a few hundred 
feet above sea level. Oil engines for the back 
blocks of Australia will most likely be fed with an 
inferior kind of oil to that which is in common use 
at home, and so may not give the guaranteed power. 
Some of the great seaports of the Empire, such as 
Sydney and Vancouver, have a very moist, and on 
occasions salty, atmosphere, which is more severe 
on insulation than anything we meet at home, 
except perhaps it be along the coasts of Wales and 
Cornwall. Again, glass insulators which work well 
in dry inland countries will not do in England, and 
so on. These and other facts of commercial 
geography as it touches engineering might usefully 
be explained to engineering students in that com- 
mercial course which they ought certainly to take 
before leaving the universities and technical schools. 
Ignorance on such matters has led to many 
engineering mistakes in the past. The self-contained 
Switzer or Frenchman need not bother about such 
things, for his principal field of operations is near 
home ; but the Briton has the world, with all its 
unlimited interesting variations, as his field. Just 
now, to take a case, our cousins in Canada are 
doing some very fine pioneering work in extra high- 
tension transmission, and amongst other innova- 
tions have adopted outside sub-stations. These 
sub-stations are very large, with 500-kilowatt oil 
transformers, circuit breakers, lightning arresters, 
choke coils, &c., all in the open air. The principal 
advantages claimed are the saving of a building and 
the reduction of risk to life and property. He would 
be a bold man who would suggest for this country a 
60,000-volt outdoor sub-station. One conclusion that 
may be drawn is that each each part of the Empire 
must develop its engineering to meet its own special 
conditions; or, in other words, the commercial 
geography of engineering is an important factor. 








THE TRAINING OF ENGINEERING 
APPRENTICES. 

ie Osa" 

Midland Railway Company's system.—At this com- 
500° 8 works at Derby ‘hs aepuatioen, numbering over 
le oe divided into three grades, namely, pupils, privi- 
“ged apprentices, and trade apprentices. The pupil, or 
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highest grade of apprentice, when taking the standard 
course, commences in the shops at the age of sixteen 
years and has five years’ training, four years of which are 
divided up between the following shops and in the order 
given :— Machine, fitting, erecting, pattern, foundry, 
boiler, electrical, and millwrights’ shops. During this 
time he is expected to conform to the ordinary fifty-four 
hours’ week and routine of the shops, but the company 
allows him opportunities of inspecting other matters of 
interest apart from his own work. During the whole of 
this period the pupils are permitted to commence work 
at 2 p.m. on two days of each week, the mornings being 
spent in a definite course of study mapped out for them 
by the company’s engineer at the Derby Technical 
College. Then follows a course of six months’ firing on 
engines in regular service, including passenger locomo- 
tives, and the last six months of the five years is spent in 
the drawing-oflice. The five years’ course is shortened 
in certain cases; for instance, students who have com- 
pleted satisfactorily a two years’ course at a technical 
college are entitled to deduct this time from the five 
years, while for University graduates the term may be 
shortened to two years. 

The next grade embraces the privileged apprentices. 
These commence at the age of sixteen years, and five 
years’ experience is afforded in the following sequence of 
shops :—Machine and fitting, tender, boiler, mounting, 
and erecting shops, and fitting in the engine sheds. 
Neither the drawing-office nor foot-plate experience is in- 
cluded in this course unless the apprentice shows unusual 
merit, in which case the company may promote him to 
the higher grade. The privileged apprentices must con- 
form to the shop hours and routine, except that the same 
privilege as regards attendance at the Technical College 
as the pupils possess is extended to them. No fees are 
taken with either pupils or privileged apprentices. The 
former, when receiving wages, have the same rate of pay 
as the trade apprentices, and the latter class always receive 
the standard rate of wages. 

The ordinary or trade apprentice commences in the shop 
at the age of about fifteen years, and generally remains 
in one shop during the whole of his apprenticeship. He 
is, however, moved about the shop on different kinds of 
work to give him as varied an experience as possible 
within the prescribed limits ; for instance, fitters are per- 
mitted to gain experience of turning on a lathe, while 
youths who may be going in for engine erecting are also 
allowed to gain experience in the boiler and tender shops. 
Special encouragement both in the works and in tech- 
nical studies is given to all apprentices who show more 
than ordinary ability. For instance, promotions are made 
from the ranks of the trade apprentice to the privileged 
apprentice, and, as has already been mentioned, from the 
latter to the pupil grade. A special examination is held 
annually in mathematical and mechanical subjects, at 
which all apprentices are eligible to compete, and prizes 
in the form of books and instruments are awarded to the 
successful youths by the directors of the company. All 
the pupils and those privileged apprentices who attend 
the examination are permitted to attend excursions to 
engineering works, of which two are arranged annually 
by the company. Prizes are also given in connection with 
the evening classes. 

The company has appointed an official with extensive 
theoretical and practical knowledge to look after the welfare 
of the apprentices. This gentleman devotes the whole of 
his time to the supervision of the work of the youths both 
in the works and in the college. By means of charts he 
keeps arecord of the time spent by the apprentices in the 
different departments. 








LITERATURE. 


La Forme du Lit des Rivieres a fond Mobile. By 
L. Fargue, late Inspecteur - Général des Ponts et 
Chaussées of France. Paris: Gauthier-Villars. 1908. 

In this monograph M. Fargue summarises, not only 
what has been the collected experience of the great 
service in which he was, until recently, one of the higher 
officials, but the results of his individual investigations 
and the conclusions he has drawn from them during a 
service extending over practically half a century. Fifty 
years ago the author as a young engineer was posted to 
the Garonne Conservancy service, and since then a large 
proportion of his professional life has been devoted to 
the control and improvement of that and other French 
rivers. 

In a few words M. Fargue sketches the several contra- 
dictory theories which were held fifty years ago, and are 
still widely accepted, as to the best means of regulating 
the navigable channel of a river flowing through alluvial 
or other soft strata. One school of engineers said that 
as the tendency of all forces is toact in straight lines, and 
the natural flow of water is in a straight line, therefore 
the desideratum in river improvement is the provision of 
a straight and true river course. Another school, while 
adopting the straight line theory, accepted as a fact that 
curves have an important bearing on the section of the 
stream and are inevitable, and maintained that a com- 
bination of straight lines and circular arcs is the perfect 
form. A third school paid no attention to the general 
form of the river bed, but advocated the improvement of 
the channel by means of spurs or groynes, dredging where 
necessary, the rectification of double channels and sharp 
bends, and generally the provision of an uniformly 
increasing cross-section towards the outfall. The author 
holds that not one of these systems or theories possesses 
the authority of facts and experience to make it generally 
acceptable as an absolute guide, and sets forth to 
elaborate a theory which is intended to absorb what is 
sound in those theories which he rejects as complete 
solutions of a difficult problem. While attempting to 
enunciate principles and to lay down rules for the 
generality of purposes, he, perhaps, is tempted to lose 
sight of the fact that every river must be dealt with on 








its merits, and that there is no royal road to success in 
the improvement of navigable river channels. A tribute 
is paid to the system of experimental investigation by 
means of working models which was, according to the 
author, inaugurated at Bordeaux in 1879, and has been 
followed on a considerable scale in England and Germany. 

The greater part of the volume is devoted to a 
study of the physical condition of the rivers Garonne, 
Scheldt and Seine, and the references to other navigations 
are brief and infrequent. In summarising his conclusions 
in the case of the Garonne, the author enunciates six 
empirical laws establishing the relation between the 
form of the river bed and the depth of the channel. (1) 
Shallows and deeps change their positions in accord- 
ance with the location of the point of bending of the 
river. (2) The depth increases as the curvature of a bend 
becomes sharper. (3) In order to maintain depth, both 
maximum and mean, the curves must be neither too 
short nor too long. (4) In equal lengths of a river the 
mean depth of a reach increases as the angle forming the 
tangents at the extremities of the curve become larger. 
(5) The longitudinal section of a riveris only regular when 
the curvature varies gradually; all sudden changes in 
curvature occasion correspondingly sudden diminutions in 
depth. (6) If the curvature varies continuously, the 
inclination of the tangent to the curve determines the 
slope of the river bed. 

The sinuosity of rivers having shifting beds is a general 
characteristic, says M. Fargue, and straight reaches in 
such cases must be regarded as the exception. In straight 
sections the difficulties of navigation are greater, while 
in the bends the deeper and more stable channels occur. 
The movement of a mass of water over a shifting bottom 
is necessarily undulatory, and the flow of a river ina 
straight line is nothing but a transitional phase between 
two consecutive lateral undulations. This is almost a 
truism, but the author’s method of expressing it is worth 
noting. In a long chapter he discusses theories and facts 
in explanation of this phenomenon with almost too much 
elaboration of detail. 

M. Fargue’s work is in no sense a text book of river 
engineering, nor does it contain any strikingly novel 
theory of hydraulics as applied to the flow of rivers over 
sandy beds, but it forms an interesting review of the 
subject illustrated by a mass of experimental facts and 
deductions from the experience of the author and other 
French engineers in their successful endeavour to 
improve some of the important navigations of their own 
country. 


Verbrennungsvorgiinge in den Feuerungen und der Verbund- 
zugmesser. Von A. Dosch. 8vo., pp. 56, with 33 illustra- 
tions. Hannover: Max Jinecke. 1909. 


Tu1s pamphlet, the reprint of an article from the 
Zeitschrift fiir Dampfkessel wnd Maschinen-betrieb, 
describes an interesting set of observations on the varia- 
tions in the working conditions of a steam boiler during 
a continuous trial of several hours, as deduced from 
observations of the draught in the ashpit, fireplace, 
and chimney fiue, and determinations of the propor- 
tion of carbon dioxide in the chimney gases by the 
Orsat apparatus. These observations were made at 
intervals of two minutes for a period of 460 minutes— 
7 hours 40 minutes—during which time about 46 cwt. 
of coal were burnt in a Lancashire boiler with 1000 
square feet heating and 29 square feet grate surface. 
The results have been tabulated, and are given in a 
series of diagrams, with curves expressing the relation 
of the different factors to each other, such as depth of 
fuel in the grate, amount of air passing, carbon dioxide, 
&e., and the conclusions that may be drawn from them 
as to the most efficient method of firing. The most 
important class of observation, in the author’s opinion, 
is the difference between the pressure in the fireplace 
and chimney flue, and for determining this a combined 
draught gauge has been devised. This is a modification 
of Schultzer’s apparatus, in which a bell suspended from 
a lever, and partially immersed in a tank containin 
oil, is subjected to the atmospheric pressure inside an 
to that prevailing in the flue outside, and moves up 
or down with the variation of the latter. The movement 
of the lever about its centre is transmitted by appro- 
priate gearing to an index pointer on an outside dial. 
In the new form there are two of these bells suspended 
to the opposite arms of a rocking beam, and carefully 
counterpoised ; one of them is under air pressure, and 
the other under that of the chimney flue on the boiler side 
of the stack damper, and both are enclosed in an air- 
tight casing connected by a pipe with the fireplace. The 
index pointers are so arranged that each of them moves 
in the same direction on one dial, so that the pressures, 
or rather depressions, and their differences, may 
observed simultaneously. By a very simple addition, this 
apparatus is made to register on an indicating drum, so 
that a continuous record of the working of the fires may 
be obtained. Some examples of the diagrams obtained 
by this instrument, and explanations of the method of 
interpreting them, are given in the final pages. 
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TWO MACHINE TOOLS. 


THE general type of duplex horizontal boring machine con- 
structed by Webster and Bennett, Limited, of Coventry, is 
well known to most engineers, and whilst the tool we bring 
before our readers to-day differs from former machines prin- 
cipally in details, it is, nevertheless, a new design. 


| is a ring with a large piece cut out. 
into the gap to which it is connected by two little toggles. | 


The | 


makers have courteously and very wisely put a set of drawings | 


in our hands, and from these we have made a selection 
which illustrate clearly the principal parts. One of these draw- 
ings on the opposite page shows the method of supporting 
and driving the table which is carried in an adjustable 
cone bearing. Attention may be directed to the means 
provided for securing good lubrication of the centre pivot by 
feeding the lubricant from a lubricator on one side of the 
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column into a circular channel, and also to the trough in 
which the outside bearing ring runs. On this ring teeth are 
cut to suit the vertical pinion by which itis driven. A pinion 
hag this advantage over bevel gear, that there is no tendency 
what ever to lift. The table or chuck is provided with 
eight radial slots, of which four are fitted with reversible 
Jaws. It is 30in. diameter, and has sixteen speeds. The 
drive is taken from a two-speed countershaft to the four- 
step cone by a 3gin. belt—see above. This gives eight 
Speeds, which are doubled by a gear change operated 
by the handle in front of the machine. The driving 
brackets, one for the right and one for the left chuck, are 
shown in the drawings, page 400. The change is made by the 





| in degrees being engraved for adjustment. 
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friction clutch illustrated. The gripping portion of this clutch 


When the toggles are pushed flat, as shown in the detail, the 
chuck grips. The method of moving the slide is shown clearly, 
as is also the double gear, and no more need be said about it. 
The complete set of changes is in geometrical progression. 
We turn now to the slide and saddles. Each saddle is pro- 
vided with a swivelling slide for taper turning, a scale marked 
The rams, it will 
be noticed, are very long, and each one carries a turret with 
five faces for tools. They are balanced by the chain arrange- 
ment seen in the cagraving, and are provided with all the 
necessary fittings for adjustment and working. There are 


| vertical, angular, and horizontal reversible feeds controlled by 
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FRONT AND SIDE ELEVATION OF HORIZONTAL LATHE 


the levers shown in the engraving and drawings—see particu- 
larly the front elevation. 

The feed motion is driven from the table gearing shafts in 
the base of the machine, and the rate is changed by two sets 
of sliding gears in the base feed box, as shown in the drawing 
on page 400. These gears are controlled by the lever on the 
base feed-box, which is marked ‘‘ Feed changing lever,’’ 
above. A two-speed cone pulley on each gear-box is con- 
nected by a belt to a similar pulley behind the slide. This 
pulley drives the feed through a dropping worm, the motion 
being transmitted through reversing mitres with clutches to 
the spur gears on the end of the cross-slide. These spurs 
drive the screw in the cross-slide, which gives the horizontal 
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feed, and also the splined shaft above the screw. The latter 
carries a worm which drives a wheel behind the saddle. The 
| worm wheel is keyed to a short shaft having a rack pinion on 
| its front end which engages with a rack in the turret slide 
| and gives the vertical feed. 

The upper hand lever marked ‘‘ Feed reversing lever’’ 
controls the reversing mitre clutches referred to above, and 

| determines whether the feed shall traverse to the *‘ right ’’ 
| or to the “‘left’’ when surfacing, or wether it shall traverse 
| ‘* up’’ or ‘‘down’’ when boring. The lower hand lever 
| marked ‘‘Trip and power return lever ’”’ engages the dropping 
| worm when the feed motion is required, or engages the 
“‘power return pulley ’’ when it is desired to traverse 
the tool quickly, as when withdrawing long boring bars, 
| &c., the rate of travel then being 50in. per minute. 
| The hand lever marked ‘‘ Feed direction lever ’’ enables the 
operator to engage either the cross-slide screw for the hori- 
zontal motion or the cross-slide shaft for the vertical motion, 
but not both at once. 

The revolving dials are geared to the cross-slide screw and 
shaft to run in unison with the vertical and horizontal traverses 
and register the movements in sixteenths of an inch. They 
are indicated like a steel rule, and always trip when the zero 
is opposite the small pointer. The dial is revolved by hand 
past the zero mark to whatever distance it is desired to feed 

| before tripping, and then locked by the small hand wheel in 
front of it. These trip dials are secured to shafts which have 
levers secured on their back ends, as seen on page 400, and these 
levers are connected to the dropping worm-box by connect- 
ing-1ods with slotted ends. Although two connecting-rods 
| have to be fitted to each dial, only one can operate at once, 
the other being idle meanwhile. This is necessary because 
the dial is atle to revolve in either direction, while the pull on 
the drop worm-box lever must always be in one direction. 
| It thus happens that when the tcol is travelling to the right 
the upper connecting-rod would have to withdraw the worm- 
| box latch, while if the feed motion is reversed and the tool 
travels to the left, the lower connecting-rod would then with- 
| draw the worm-box latch while the upper rod was idle. 

The ‘‘ Feed direction lever’’ is also arranged so that when 
it puts either the horizontal or vertical feeds into gear it 
withdraws the clutch with which the crank handle engages, 

| and the crank handle for the time being swings idly. | This 
| prevents the crank handle from striking the operator when 
the quick power motion is put into gear, and only allows the 
operator to use the crank when the quick power and auto 
feeds are both disengaged. 

The following particulars of this interesting machine wiil 
be found useful :— 


Diameter of chucks.. .. .. ae Win. 
Admitsindiameter .. .. .. .. aa |: 
Admits in h ight under turrets .. hare 
Admits in height unuer cross slide ak ee 
Vertical feed of turrets .. .. .. .. .. .. QOin. 
Diameter of turrets over corner . ea 
Number of turret holes .. . 5 
Diameter of ditto 2hin. 


Number of chuck speeds. . a en 


Number of feed rates LES 
Size of four speed cones 13in. to 18in. by 34in. belt 
i... I6in. by 4in, belt 


Size of driving pulleys 


| 
| 


Revolutions per minute ditto. 150 and 330 
Floor space occupied pa sat 140in. by 70in 
Approximate weight. . 134 ewt. 


We illustrate also a four-spindle drilling machine built 
by the same firm. It has been designed specially for the use 
of high-speed steel, and has been made consequently of very stiff 
construction throughout, box or tube section castings being 
used wherever possible. The spindles are arranged in pairs, 
and one pair is independent of the other, the drive and 
feed being quite separate. Power is taken from a two speed . 
countershaft to two four-step pulleys suitable for a 4in. belt, 
eight speeds, of course, being obtained. The smallest diameter 
of the cone is 10in. and the largest 18tin. The countershaft 
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pulley is 16in. diameter and runs at 300 and 360 revolutions, 
| The spindles run in long steel sleeves bushed with gun-metal 
| and the thrust is taken on adjustable friction collars. The 
| heads are adjustable by a box spanner, rack and pinion along 
| the cross slide, and can be securely locked in position. The feed 
| arrangement is shown in the drawing on page 402. The four 
| changes are effected by step cones, and the feed shaft drives 
| the feed gear on the spindle sleeve through two worm wheels. 
| The gear on the sleevs consists of a large spur wheel with a 
pinion running in the rack. The spur wheel is driven by a 
pinion on the spline shaft. In the spur wheel is a circular 
| slot in which the knock-out dog is adjustably fixed. The 
rotation of the wheel causes this dog to strike a projection 
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belt, the feed is positive, Weadda table of dimensions - 
nr Ww T ; 7 ew! ‘ T iam spi - aia 
DUPLEX FOUR-SPINDLE DRILLING MACHINE ppp re: a 
Spiedles bored MorseNo. .. .. 2. 2. 1) 3 ee ibin, 
WEBSTER AND BENNETT, LIMITED, COVENTRY, ENGINEERS — — ea of spindle (each outside pair), * 
AS ce Soe ie. aes ws? 9 3 ; 
Ditto ditto, maximum ney Fae Vain 6 ~ 
Ditto first and fourth,maximum.. .. .. 44in, 40 
Max. distance table top to spindleends .. .. i. 
Admits between columns.. .. .. 2. 2... 48in, 
Surface of table .. .. .. .. .. --» os Odin. by 183 
Number of spindle speeds ok re " 
Number of feed rates. . - 4 
Size of four-speedcone .. .. .. .. Min. to 1&{in. by din, bel 
Size of driving pulleys .. .. .. .. 4. JOin. by 4in ar 
Revolutions p-r minute ditto rer -- 3 Oand 360° en 
Floor space required... .. .. .. 123in. by S4in 
Approximate weight... .. .. .. ms Tacwt... Tdewt 
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PORT SUDAN. 


THE new Red Sea Port of the Sudan, which has been in 
course of construction since 1905, was formally opened by 
H.H. the Khedive on April Ist to general traffic, [) 

| the year 1902 the Sudan Government decided to proceed 
| with the construction of the railway which now cop. 
nects the Nile at Berber with the Red Sea, and which was 
projected years ago at the time of Gordon’s occupation of 
Khartum. In fact, for nearly twenty years stacks of railway 
construction material and plant lay rusting on the desert at 
Suakin, which had been originally intended as the Red Seg 
terminal of the line. The poor natural facilities for the 
development of Suakin, and the difficult and dangerous 
approach to it through a sea closely dotted with coral reefs 
led to the appointment of a commission to inspect other sites 
on the Red Sea littoral suitable for the establishment of 
new port capable of serving the needs of the Eastern Sudan 
The choice fell upon a fine natural harbour about twenty 
eight miles to the north of Suakin, and at the norther, 
extremity of the string of reefs which lines the channel form. 
ing the approach to the latter port. The harbour was known 
as Mersa Sheik el Barghut, which name was changed about 
four years ago to that of Port Sudan. In 1904 the Govern. 
ment decided to make this harbour the terminus of the line, 
and to construct extensive quays, warehouses, and landing 
places in it. At that time Port Sudan was in a practically 
uninhabited state, the only dwellers in the neighbc urhood 
being a few tribes oi wandering Bedouins. The railway was 
opened for traffic in 1906, a branch line to Suakin being com- 
pleted about the same time. The harbour being a 
natural one, with a depth varying from 5 to 14 fathoms, 
a certain amount of trade has been practicable during 
the period of construction of the wharves, but it was 
only at the end of March that the permanent quays 
were opened for shipping. The coral reefs forming the 
margin of the harbour are ‘‘ steep-to,’’ and the construction 
of quays has therefore been a comparatively simple matter. 
A length of permanent quay 2050ft. long has been completed, 
with an additional 900ft. length of temporary quays. The 
depth alongside is 30ft. An extensive equipment of electric 
cranes and coal-handling machinery has been provided, as 
well as a 60-ton floating crane. Repairing workshops have 
been constructed where ordimary repairs to ships and 
machinery can be effected. There is also a small slipway, 
8 and it is proposed to place a floating dock at the 
on the hand lever, which causes the shaft on which the lever | raised by the cross handle on the wheel. For hand feeding, port. The entrance to the harbour is well protected by 
is mounted to revolve slightly. The inner end of this short | the hand wheel on the second worm wheel is used, the power Nature, and there is practically no tidal rise. It would have 
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FOUR-SPINDLE DRILLING MACHINE—DETAILS 


shaft has an excentric which withdraws a toothed clutch ; worm wheel on the cone pulley shaft being thrown out by been dificult to find a site for the railway terminal and har- 
and so stops the feed. The spindle can then be quickly | releasinga jaw clutch. It will be observed that, except for the | bour better suited by Nature for the purpose. 
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A DRILL BOAT FOR SUBMARINE BLASTING. 


THE improvement and deepening of the harbours of the 
United States, and the widening and deepening of the con- 





necting channels of the great lakes, involves a considerable | 


amount of submarine rock excavation. For this sort of work 
drill boats are largely used. These are large barges fitted 


with ‘‘ spuds ’’ or piles to hold them in position, and carrying | 


vertical frames in which are fitted the drill cylinders. The 


frames are mounted on carriages, and travel along one side of | 


the barge. A deck-house, or superstructure, contains the 
living quarters, blacksmith and repair shops, and other 
necessary equipment. One of these drill boats is shown in 
the accompanying illustration. It has a rectangular hull, 
with a spud at each corner ; the spuds are dropped by gravity 
and pinned in position, they are raised by pinions gearing 
with racks on the faces of the spuds. The boat illustrated 
carries four drills. 


A larger boat, operated by the same contractors—the Great 


Lakes Dredge and Docks Company—carries five drill frames, | 


and has a steel hull. This boat is 133ft. long, 33ft. beam, 
7ft. deep, with a draught of 4ft. Steel bulkheads—with no 


doors—divide the hull into five water-tight compartments. | 


The deck-house is so placed as to leave a wide strip of open 


deck along one side of the hull to carry the rails for the drill | 


carriages. The spuds are timbers 22in. square, 40ft. long, 
with a reach of 30ft. below the bottom of the hull. They are 
operated by steam power. The crew, drill men, engine men, 
&e., number about eighteen. 


The steel deck-house contains the boiler-room, coal bunker | 


of forty tons capacity, pump and engine-room, store-room, 
repair shop, ard living and sleeping quarters. Steam is sup- 
plied by a Scotch boiler, working at 1251b. pressure. In the 
engine-room are the steam pumps, hydraulic pumps, air com- 
pressors, and dynamo. The boat has about 150 incandescent 
lamps and two search-lights. Some of the incandescent 
lamps are portable, numerous plug attachments being pro- 
vided, so that the lamps can be placed where needed. 

The pneumatic drills are suspended in vertical steel frames, 
in which they slide vertically. These frames are mounted on 
carriages which run on rails on the deck, and are operated by 
hydraulic power. Two large pumps are provided for this 
purpose. 


In deepening the Detroit River channels, holes 3in. 


diameter were drilled to depths of from 8ft. to 12ft., and | 
« An 8ft. hole could be | 
drilled in about twenty minutes. The charge for such a hole | 


about 6ft. apart in both directions. 


was Sib. of dynamite. The shattered rock is removed by 
dredgers of the dipper or bucket type, the swinging arm of 
which carries a bucket of 8 cubic yards capacity ; the edge of 
the bucket is fitted with long steel teeth, which penetrate 
the mass and enable the bucket to get a full load. Large 
blocks that cannot be handled by the dredgers are picked up 
by grapples handled ty derricks, or jib cranes, mounted on 
barges. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





PAPERS AND DISCUSSIONS. 


, 5tk,—I have read with interest the open letter which appeared 
in your issue of March 26th, and the various letters sent by other 
correspondents which you have since published. It seems to me 
that the points raised call for considerable reform. 

Setting aside, for the moment, the question of papers, it has 
always appeared to me to be a mistake that there should be such 
a hard-and-fast dividing line between the various Councils of our 
Institutions and the ordinary members. Once on the Council, the 
member, as it were, enters a class distinct from that to which he 
formerly belonged. This, perhaps, would not be such a great evil 
if there were sufficient touch kept between the two classes ; but 
there is not. Members of Council are in the majority of cases 
unapproachable, so far, at all events, as regards the affairs of their 
particular Institution. Their reply to any one appealing to them 
will be that the matter in question must be brought before the 
Institution as a whole, and the natural result is stagnation. 
; Generally speaking, the members of Council are men of great 
standing in their profession, and nothing can be brought forward 
against the majority of them under this head ; but very many of 
them have neither the time nor the special ability properly to 
carry out the duties of their position. Yet, of course, to have 

en a member of Council and then to be deprived of that position 

under the present system casts a stigma onthem. This should 
= be so, and the only way, it appears to me, that the matter can 
»e remedied is to enact that many more members of Council— 
Aeon all of them—should be compulsorily retired each year 

an Is now the case, and they should not be eligible for re-election 
or, say, three or four years. In this way it would not be any 

Isgrace to serve one year and not the next, 


As it is, when once 


| elected, it is only after passing the presidential chair that a 
member will begin to think that someone else should have a turn ; 
but he still—ez officio—remains on the Council. The laws of libel 
are, I believe, stringent, so I cannot, as I should like to, give you 

| a list of those who are eminently unsuitable for the positions they 

hold. Promotion by seniority on the Council is by no means the 
best method to obtain the most suitable president. 

I do not in any way wish it to be inferred that 1 am alluding to 
any one Institution or Society. Iam not. They are all tarred 
| with the same brush, and taking them all] round, they are not 

nearly the assistance to their members they might be. Personally, 

I find that those 1 belong to are practically useless to me 

professionally. And then as regards the papers, which really 

were the origin of the present discussion. It seems to me that of 
| recent years these have been going from bad to worse. They are 
huge and unwieldy, and for the most part about as unsuitable for 
their avowed object as it is possible for them to be Their very 
bulk not only frequently prevents their being read in full, but pre- 
cludes proper discussion, and if; only ‘‘ Silent Member's ” letter is 
successful in remedying this state of affairs you will have con- 
ferred a great boon in publishing it. I do no not quite agree 
with ‘‘A Would-be Debater” that it is essentially a bad thing 
that axes should be ground at the meetings. I am not a trader 
myself, so I can say this disinterestedly. But I well remember 
that years ago some of the most interesting debates were those 
in which rival manufacturers took part. I feel sure that Mr. 

Swinburne will not object to my recalling as an example the skill 

and ability with which he used to expound the merits of the 

| Hedgehog transformer. I could give lots of other cases, but that 
is the first which comes to my mind. Things, unfortunately, are 
too stereotyped now-a-days. One so rarely finds amember with 
sufficient originality and energy to depart from beaten tracks, but 
it was quite refreshing to hear Mr. Harding’s contribution to the 
discussion on a recent paper read before the Institution of Civil 
Engineers. I trust he will pardon me for making a personal 
allusion to him. 
Let us, for all sakes, get out of the rut. That is what is the 
matter with us, and I thank you, Sir, for laying down a plank up 
which we may the more easily climb. SENEX. 





S1r,—The following particulars of a paper and discussion, which 
I heard in the latter part of last year, will, perhaps, interest some 
of your readers taking part in the correspondence now going on in 
your columns. I went to the meeting at the invitation of a 
friend. 

You will remember, no doubt, the establishment about nine 
years ago of the Institution of Universal Engineers, intended 
mainly to consist of men in the drawing-office, managers, and 
foremen. The idea was that their desire for a higher measure of 
education might be stimulated. There are, I understand, now 
about six hundred members and associates. 

The title of the r was ‘‘ An Inquiry into the Asymptotic 
Influence of the Kinetic Integrated Development of Erasmic 
Polar Curves Raised to the xth on the Efficiency of the 
Blades of High-pressure Turbines,” by Professor Ebenezer Emilius 
Saxifrage, D.Se., of Julius College, Lomanshire. There was a 
very good attendance, and there were eight members of Council 
present. 

The president, after some usual routine business, expressed his 
regret that Professor Saxifrage was unable to be present, but the 
secretary would now read the paper. 

It consisted of 52 Poses of close print bristling with formule, 
and seven sheets of diagrams. The secretary spent about an hour 
in picking out bits of text which he read and then sat down. 

The president said that he felt that the Society was to be 
heartily congratulated on receiving such an extremely valuable 
paper from a man in so distinguished a position as Professor Saxi- 
frage’s, and he called upon the audience to accord the author, 
with acclamation, a specia! vote of thanks. This was given with 
| tumultuous applause. The president then said that the meeting 
was open for discussion. 

I did not notice that there was any alacrity manifested by 
members in availing themselves of the president’s invitation. 
After a pause, however, a member stood up in the body of the 
hall, and was about -to speak when the president interfered and 
requested him to come to the platform. The member said it was 
unnecessary, as he only wanted to ask a question. After some 
wrangling, however, he went to the platform, and then said that 
he only wished to ask someone to tell him whether the discussion 
was likely to be over before the last train went. No one seemed 
to know, so he got off the platform, took his hat, and went away. 

Another speaker then rose and said that he felt certain that a 
more valuable paper could not possibly be written, and for his owa 
= he thanked Professor Saxifrage for it from the bottom of his 

eart. He felt that where all was so good it might seem hyper- 
critical, but it seemed to him that the printer had misplaced a 
bracket on pages 7 and 8. At all events, there was an expression 
there, and he found one bracket on page7 near the top and 
another on page 8 near the bottom. Assuming that the printer 
had not made a mistake, he ventured to say with some diffidence 
that a bracketed quantity which occupied two pages might per- 
haps be considered unwieldy. This was, however, only a matter 
of opinion. He would not occupy any more of the time of the 
meeting, but before sitting down he must again express his grati- 
tude to the writer. 

The next speaker, a highly enthusiastic young man of 
large dimensions, wearing huge gold spectacles, said he was 
in a position to say that if the meeting could realise the 
zeal with which Professor Saxifrage had thrown himself into the 








turbine question they would have been more than ever cordial in 
the expression of their gratitude. He was proud to say that he 
had had an interview two or three days before with the professor. 
He would scarcely be believed, but it was none the less a fact that 
the professor had assured him that when the paper was written he-~ 
the professor—had no idea whatever of what was inside a turbine 
casing. He appeared to think that the blades were used to cut 
the steam up into chunks. Busy man as the professor was, he 
contrived to spend nearly ten minutes in the speaker’s works 
examining the ins.de of a turbine, and asking questions, the 
answers to which he did not appear at the moment to understand, 
but he took them down in his notebook and would no doubt use 
them further on. No doubt the ignorance of the professor might 
not appear at first sight to add to the value of the paper; but it 
had already been pointed out by one very eminent mathematician 
that the man who attacked a problem with an open ignorant mind 
was much more likely to reach a satisfactory solution than a man 
saturated with that prejudice which invariably resulted from an 
intimate acquaintance with actual facts. 

When he sat down, a young man-evidently a student—rose. 
He said he wanted to ask a question, and, to save time, he pro- 
ceeded to walk to the platform. He took his hat and umbrella 
with him, and a bundle of papers. At last he reached 
the platform, and began, ‘‘Mr. President and gentlemen.” He 
then referred to voluminous notes, which he held in his left hand. 
After turning them over for an interminable time and dropping 
bis glasses, he said that he was afraid he had left the note he 
wanted on his seat, and was going back for it when his neighbour 
picked it up, and it was passed from hand tohandtohim He 
only glanced at it, and without further preface he said: “‘ The 
question I have to ask is simply what is this paper about? I have 
not the least idea. I see a very full meeting of the council, how- 
ever, and as they have read the paper and accepted it, they can, 
no doubt, either collectively or individually, tell me what the 
nth of an Erasmic polar curve is, and what use can be made of it in 
designing turbine blades ?” 

A faint attempt at applause was promptly checked. The presi- 
dent then said that as no one else wished to speak, he would close 
the discussion. He had to apologise in some measure for the 
paper which was to be read at their next meeting, bat it had been 
set up for some time, and the printer wanted the type. It was by 
no means of the value or importance of the paper which they had 
just had the good fortune to hear, being indeed only a short 
account of experiments made on a new kind of belting, which is a 
compound of fine steel wire and paper. It could not pretend to 
possess more than a practical interest. The members would find, 
as usual, tea, coffee, and cigarettes in the tea room. 

I have had, of course, to condense my report, but I have 
accurately enough given the sense of what took place during a 
meeting which lasted from eight o’clock totenp.m. Every one 
seemed quite satisfied. W. STANDISH. 

April 12th. 


Sir,—A ‘Silent Member’s” letter in your issue of 26th ult. ably 
voices the feelings of a large number of members of professional 
Institutions. While we all deplore the state of affairs to which he 
draws attention in his open letter, I for one am very doubtful 
whether the reform which he advocates can be reasonably hoped 
for. The question really is, ‘‘Vo these Institutions attempt the 
impossible ¢” 

In this world of strenuous competition, with its concomitant 
jealousies, is it to be expected that controversial and professional 
matters shall be discussed without reserve? The atmosphere of 
the lecture theatre of such-like bodies is awesome and oppressive to 
all but those whose high professional status has accustomed them 
to it, and hence the silence of many men well versed in their 
subject and well qualified lucidly to express their views. 

The engineering profession is particularly unfortunately situated 
when an opening for ‘‘discussion” in the sense described by 
‘* Silent Member ” is presented, In the vast majority of instances 
engineers are, for the major part if not for the whole of their 
career, largely dependent on their fellows in the profession. 
Perhaps the painfully acquirei habit of hyper regard for the 
susceptibilities of their superiors still remains with them when 
they have reached a position of affluence and independence. 
Hence the present conditions, where those meetings are little 
more than rather cumbersome means of self-advertisement. 

The remedy lies in frankly recognising the facts. Let these 
bodies confine their attention to advancing the professional 
interests of their members and the general status and well-being 
of the profession they represent as a whole, and let us divorce 
that ill-matched pair, sci and caste, and confine the former to 
the more congenial precincts of purely scientific bodies where our 
problems are dealt with on broad and general lines. 

Then, and not till then, shall we have the true ‘‘ discussion ”’ 
that ‘‘ Silent Member ” so eloquently appeals for. LUMEN, 

April 2nd. 





WIND VELOCITY. 


Str,—Would any of your readers be good enough to let me know 
the highest authentic wind velocities—not pressures—yet recorded 
at places at home and abroad, especially over cyclone or hurricane- 
swept areas? Also, would they give preference to Duchemin over 
Hutton when calculating wind pressure on inclined surfaces, as 
there is considerable difference between the formule ? 

April 14th. E. H. R. 








IRON AND STEEL INSTITUTE.—The annual meeting of the Insti- 
tute will be held at the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, the 13th 
and 14th of May, 1909, commencing each day at 10.30 o’clock a.m. 
On the Thursday the Council will present their report for the year 
1908, and after other business a selection of papers will be read and 
discussed. The meeting will be adjourned at 1.30 p.m. On the 
Friday the Bessemer Gold Medal for 1909 will be presented to 
Mr. A. Pourcel (Paris) ; the awards of the Andrew Carnegie Medals 
and Research Scholarships for 1909 will be announced ; and a 
selection of papers will be read and discussed. At 7 p.m. the 
annual dinner of the Institute will be held in the Grand Hall of 
the Hotel Cecil. The following is a list of papers that are expected 
to be submitted :—(1) ‘‘On the Production of Iron Sheet and Tubes 
in One Operation,” by S. Cowper-Coles (London); (2) ‘‘On the 
Preservation of Iron and Steel,” by A. S. Cushman (Washington) ; 
(3) ‘On the Manufacture of Peat Fuel,” by Dr. M. Ekenberg, M.A. 
(London); (4) ‘On the Chemical Physics involved in the Decar- 
burisation of Iron-Carbon Alloys,” by W. H. Hatfield (Sheffield) , 
(5) ‘*On the Relation of the Solubility of Iron and Steel in Sulphuric 
Acid to its Heat Treatment,” by Professor E. Heyn and 0. Bauer 
(Gross-Lichterfelde); (6) ‘‘On High-tension Steels,” by P. Long- 
muir, B.Met. (Sheffield); (7) ‘ On the Bristol Recording Pyro- 
meter,” by P. Longmuir, B.Met. (Sheffield), and T. Swinden 
(Sheftield); (8) ‘‘On a Heat-treatment Study of Bessemer Steels,” 
by Professor A. McWilliam (Sheffield) and E. J. Barnes (Sheffield) ; 
(9) ‘*On the Roechling-Rodenhauser Electric Furnace,” by W. 
Rodenhauser (Saarbriicken) ; (10) ‘‘On the Value of Physical Tests 
in the Selection and Testing of Protective Coatings: for Iron and 
Steel,” by J. Cruickshank Smith (London); (11) ‘‘On Further 
Experiments on the Ageing of Mild Steel,” by C. E. Stromeyer 
(Manchester) ; (12) ‘‘On a Comparison of the Methods of Deter- 
mining the Hardness of Iron and Steel,” by Professor T. Turner 
(Birmingham); and (13) “‘On the Rusting of Iron, and Modern 
Methods for its Prevention,” by Professor W. H. Walker (Boston). 
A supplement to the Report on ‘the Determination of Carbon and 
Phosphorus in Steel presented by the Special Committee appointed 
in 190] will be submitted by Mr. A. A. Blair (Vhiladelphia). 


i 





THE ENGINEER APRIL 16, 1909 


cece 








| tire is inserted in the usual manner. For the driving wheels, DOCKYARD NOTES 


A NEW SPRING WHEEL. | corrugated aluminium pieces, such as the one shown in the 

| engraving Fig. 1, are riveted round the inside of the rim, as as Ais 
A NEW spring wheel, possessing features of considerable | indicated in the engraving Fig. 5, and through these sane a peng: ages — Placed an order for 
inter. st, has just been placed upon the market by the Hon. | corrugations the driving power of the engine or the wW. ~’ pea t ae ay Mn oa © Mountings with gir 
R. C. Parsons, M.A., M. Inst. 0.E., of 39, Victoria-street, | retarding effect of the, brake is transmitted. Should the| 7°) “Coch tire undertaking half th, Vickers, Son and 
S.W. It is called the ‘‘Panflex’’ and, as will be seen from paw sa ‘which lenin arse wry Sir sae ~sm _ The total 
the several illustrations which we give of it, it consists of a expenditure of nearly ‘£600,000, be Sa hake’ rte an 
years to execute. Whatever the capabilities of the J atin 
dockyards may be, it is quite certain that their ondnsnes 
factories are unable to cope with the demand for armaments. 
but this condition is shared by various other countries pe 
there are at least two big continental powers whose ro 
grammes are affected by this lack of ordnance constructisanl 
facilities. 








THE German Admiralty are credited with a desire to Jy 
down Cruiser H at an early date — probably during th 
summer. As at present projected, she is a sister ship to 
Cruiser G. It is both interesting and reassuring to realise 
that the ‘‘Dreadnought’’ was finished in ample time to 
allow of the ‘‘ Temeraire’’ class being r2al improvements on 
her: the first batch of German Dreadnoughts has been g9 
long in hand that the newer vessels have had to be under. 
taken before service experience—or even that gained on trials 
—can be acquired, and they cannot consequently be classed as 
improvements on the ‘* Nassau ’’ type. 








THE first French torpedo boat destroyer with turbine 
machinery—the Chasseur—is now running trials off Havre, 
She is 430 tons displacement and has a guaranteed speed of 
28 knots; the armament comprises six 9-pounder quick- 
firing guns, two revolving torpedo tubes, and one fixed bow 
Fig. i-ARRANGEMENT OF THE SPRING Fig. 5-WHEEL WITHOUT SIDE PLATE tube. The Chasseur has been built by Normand et Cie 
Comparative trials with sister ships fitted with Zoelly and 


floating rim arranged outside a rigid wheel, on the circum- | 4).nnel rim be used for a non-driving wheel, the corrugated |, pr —" are arranged for, but the latter vessels are 


oo packahy eg wat —— ee a a a ee segments are replaced by small strips of hard bronze. Metal 

seed . P : ’ > ae q | dises are riveted to the sides of the outer rim channel when . : 
steel tires are shrunk on in such a manner that a F bolts the centre part of the wheel has been inserted, and the discs| THE construction of submarines for the United States 
space is left between them to receive the heads of T’ bolts prevent the centre part from being displaced. It should be | !4vy has been taken up by the Fore River Shipbuilding 


whereby the spiral springs are fixed to the rim of the wheel. | stated that there is a thin layer of canvas placed between the | Company, which has no less than seven vessels of this type 
approaching completion. Instead of numbering their sub- 


marines, the United States Navy Department adheres to 
names, and the vessels under construction are called Stin. 
gray, Tarpon, Bonita, Snapper, Narwhal, Grayling, and 
Salmon. The last batch of ten destroyers laid down for the 
United States are of 750 tons displacement and 29} knots 
designed speed, and are named as follows, after officers 
prominent in the Civil War:— Paulding, Drayton, Roe, 
Terry, Perkins, Sterrett, McCall, Burrows, Warrington, and 
Mayrant. Several different systems of turbine machinery 
are being tried in these boats, and the results should be 
interesting; they have, however, only reached a very early 
stage of completion. 























THE report that the Argentine ‘‘ Dreadnoughts ’’ are to be 
built in Germany is not correct, as the order is still far from 
being placed. The vesselsare to carry an armament of twelve 
12in, guns and sixteen 6in. guns—quite the heaviest battery 
yet arranged for in a probable ship. 














IT is no secret that the Mark XI. 12-inch 50-calibre gun 
has not proved very satisfactory on trial, and many regrets 
ve — eT ee need Fig. 6—THE COMPLETE WHEEL have been expressed that the very satisfactory Mark X. of 

The springs and the manner in which they are arrange 45 calibre was superseded for the ‘St. Vincent’’ class. The 
do their work are the special features of the wheel. They : i ; Mark X. was an all-wire gun, but in the later model the 
are made of steel of square section and coiled. Each end of | channel rim and the internal segments in order to deaden wiring was not continued nda Rie iia lam cct the tase 
the spring is threaded into special slots cast in aluminium | the sound as much as possible. There is a slight sliding | and on proof this portion of the gun exhibited signs of er 
castings, as shown in Figs. 1, 2, and 4, and rubber pads | action between the rubber caps and the retaining discs at the | ... Modifications are now being made to all these weapons 


ei 


are inserted as shown in Fig. 1. The springs are coated | sides, but this sliding action only takes place when there is | 14 the wiring is to be continued to the muzzle. 





Fig. 2—TWO COMPLETE SPRINGS 


THE experimental 2lin. hot-air torpedo has been lost 
during practice at Portland, and all efforts to find it have so 
far proved unsuccessful, though two long-lost 14in. torpedoes 
were recovered during the process. The cost of torpedoes 
lost during practice has been very high in the last three or 
four years, and special returns have now to be made to the 


oe Be pel Admiralty detailing the circumstances under which these 
| misfortunes have occurred. For 1908 the value of the tor- 
pedoes lost during practice exceeded £5000. 


Fig. 3—-SECTIONAL DIAGRAM OF THE WHEEL 
































Is the Neptune supposed to be in any way confidential 
: : . ; in her present condition? If so, why, during the visit to 
all over with zinc by the Sherardising process, so as to | a light load onthe spring. When the load is applied to the | Portsmouth of the Russian vessels last month, was the 
protect them from rust, and each end is tinned for a length caps they do not move again until the weight is relieved. It | Admiral Makaroff tied up to the North Railway jetty right 
of about halfacoil. The ends are soldered into the recesses | is thus claimed that practically no rubbing takes place either | acroge the stern of the Neptune? Several very iuteresting 
in the castings, which we have already referred to. The | on the surfaces next the rim or on the side face next to the | constructional features are visible from this point, and ordi- 
spring is easily inserted into the recess and sweated in; | flanges of the channel where the side forces are resisted by | nary visitors are not allowed there. But, of course, this 
then on cooling the aluminium contracts and takes a still | the caps. : : a ; international courtesy is general, and a British cruiser 
| , Owing to the special design of the wheel, it is obvious that | visiting Wilhelmshaven to-morrow would undoubtedly be 
| the inner or driving wheel must “‘creep.’’ We were told that | berthed as near the Nassau as possible, and not made to lie 
| this ‘‘creep’’ amounts to about 4in. per wheel for each revolu- | oyt in Jade River ! 
| tion. This ‘‘creep’’ must not be confounded with ‘‘slip;’’ 
there is very little of the latter, as is shown by the small 
| amount of heat generated when running at a fairly high THERE were rumours current last week that the contract 
| speed. A view of the finished wheel is given in Fig. 6. for the rebuilding of the Spanish Navy was even then, at the 
| We have had an opportunity of trying a set of ‘‘ Panflex”’ — “go trembling in _ eager - 4 47 vagy ree 
| wheels which were fitted to a 30 horse-power Daimler car, Gow at Krupps, supporte ort aed A the an 
| and found resiliency of a very high order. Even at high seg yea hide page rte le a to Pye a sity with 
| speeds there was no undue noise from the wheels, and the a4 3 nd ee which was piace Pee na, Whitworth 
| back of the car was free from oscillations; neither did there a Co. mg Joh aooate Sir ag Armstrong, = It 
| seem to be any side play when turning a corner. With regard | 9” -, and John Brown and Co., some time ag ia 
| to the cost of running a car fitted with ‘‘Panflex’’ wheels, it | Pe", however, that these efforts have been rege ere aa 
| apparently compares favourably with pneumatic tires. The | *¢ #8 reported that on the 12th inst. the Cabinet de Th 
| wheels add about 4001b. weight to the car. It is estimated decided to place the contract with the British group. ili ; 
| that the life of the solid rubber tire will be from 10,000 to —— the contract is between seven and eight millio 
| 12,000 miles. This will, however, vary considerably in differ- | POCU[S: 
| ent cases, depending upon the manner in which the car is 
| handled, the speed at which it is driven, and the nature of 
| the roads. The makers also state that ona trial run onan| Junior INstiTuTION or ENGINEERS. — A numerously attended 


average road on a dry day, and a car equally loaded in both | visit of this Institution recently took place when, under the = 
Fig. 4-ALUMINIUM BASE AND STEEL TUBE cases, the distance run on a gallon of petrol was almost | ance of Mr. Philip Dawson, M. Inst. C.E., electrical adviser pe 
| identical in the two cases. London, a and South Coast Railway Company, the plant, 
&., ae = ve with the electrification va pen 

: , : a pany’s South London line was inspected. After seeing the featur 
firmer grip of the spring. 4 steel tube, Fig. “4 - — of ieheeed: at Battersea Park Station, the members proceeded to 
the aluminium base. This tube Projects up the axis of the | . Denmark-hill, where the switch cabin and various recording 
spring, and these tubes prevent the springs from being over- | Tue Secretary of the Admiralty announces that a | instruments required by the Board of Trade were shown. An 
stressed when the car is very heavily loaded and the driving | course of instruction in gunnery and torpedo for senior officers of | experimental train was shortly afterwards run into the station, 
effort is particularly large. and above the rank of commander will be held in H.M. ships | and its whole construction, equipment, and working fully explained. 

The floating rim is of channel section, and into it a rubber | Excellent and Vernon from 3lst May to the 25th June next. Our readers are already familiar with this installation, 
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LINE-THROWING APPLIANCES FOR USE ON 
8 


HIPS. 


‘gE report of the Board of Trade Advisory Committee on 
Line-throwing Appliances for use on Ships in Distress, which 
‘ang just been issued as a White Paper, makes disappointing 

ding in one respect. The committee have examined and 
wes srimented with all sorts of appliances, but the result is that 
among the mass of devices submitted, many of which are 
> eg and impracticable, there is hardly anything of a novel 
Sparacter which meets the minimum of requirements as to 
suitability. In this respect the investigations of the special 
sub-committee have been as unfruitful as were most of those 
of a similar character in past years, notably the Pollok Prize 
Commission in 1900-01. : 

Among the inventions and suggestions brought bef re the 
sub-committee were line-throwing guns and rockets, drifting 
and sailing buoys carrying lines, kites and balloons, and 
aérial torpedoes. Brief notes are appended to the report on 
the behaviour of such appliances as were tried experimentally. 
It must be borne in mind that the investigations of the sub- 
committee were confined to the question of securing line 
communication from the ship to the shore, or to another 
ship, and not to the ship from the shore. In general the 
shoulder guns and pistols firing line carrying projectiles 
exhibit the disadvantage of short range. 

The more powerful line-throwing cannon and guns 
were quite satisfactory in throwing the projectiles in the 
desired direction and to the requisite distance, but in many 
cases the lines were broken, and in others the lines fouled, or 
the gun was wrecked. The most successful appliances in this 
category appear to have been the Lyle cannon and shoulder 
guns, the former of which is carried by passenger ships under 
the United States regulations, and is provided at all life- 
saving stations in the United States. 

The sut-committee, in summing up the respective advan- 
tages of guns and rockets, say :—'* There is much to be said 
in favour of both, and it is possible that a suitable appliance 
for the object in view could be found in either class. As a 
rule, the aim of a gun is better than that of a rocket, and its 
projectile is not as liable as a rocket to be deflected by the 
action of the wind. On the other hand, a gun is more 
expensive than a rocket, is not so easily manipulated, and, 
unless in the form of a shoulder gun, cannot be transported 


from one part of a ship to another with the same facility. | 


In the case of a shoulder gun the range must necessarily be 
somewhat limited. Further, as the projectile starts from a 
gun with its maximum velocity, there is greater liability to 
the line breaking than in the case of a rocket, which gradu- 
ally increases its velocity during its flight. It is probable 
that a greater range can be more easily obtained with a gun 
than with a rocket ; but having regard to the fact that it is 
hardly possible to save life at a greater distance than 300 
yards. this advantage is of comparatively small account. 
Moreover, as the flight of a rocket is visible to those on shore, 
there is less danger in firing a rocket towards them than in 
firing a projectile from a gun. We cannot but think 
that the most suitable kind of appliance for general use will 
be found in some form of rocket apparatus. In expressing 
this opinion, however, we do not wish to exclude shoulder or 
other guns from further consideration, or to suggest that 
they might not usefully be adopted on the larger type of 
vessels or in connection with salvage work.’’ 

Several of the rocket apparatus submitted appear to have 
given fairly satisfactory results, notably Pain’s and 
Schermuly’s patterns. Thesub-committee ‘‘ understand that 
it is not considered desirable for the large rocket used with 
the Board of Trade rocket apparatus to be fired on board 
ship,’’ and for this reason proposals involving the use of large 
rockets of this type were deemed unsuitable. ‘‘ With regard to 
the exact form of rocket appliance, we consider it undesirable 
to lay down any precise rule, but we venture to call attention 
to the portable forms of rocket apparatus which have been 
submitted to us as indicating the type of appliance that would 
be likely to be of most service for general use. - We 
recognise that when communication has been effected with 
the shore the work of rescue has only been begun ; and there- 
fore, in addition to the line-throwing appliances, provision 
should be made for sending ashore a strong rope with a pro- 
perly secured breeches buoy attached, and the whole apparatus 
should be kept ready for use in some easily accessible part of 
the ship. In the case of small vessels that would be likely to 
get close in shore, it would only be necessary to havea 2b. or 
a41b. rocket with 500 yards of strong line about the size of 
an ordinary cod or mackerel line. With this equipment com- 
munication could be made in most cases at 200 yards, and 
then an ordinary lifebuoy fitted with breeches could be 
fastened on the bight of a stronger line.’’ A sketch of the 
suggested apparatus for small vessels is attached to the report. 

A number of kites and similar appliances was experimented 
with, and some were quite successful in being brought to 
ground on reaching overland, but ‘‘it is evident that such 
appliances as kites, balloons, and buoys must be somewhat 
uncertain in their action, for they depend either on the wind, 
or the tides, or currents for their power of propulsion; and, 
having regard to the comparatively small variety of circum- 
stances in which they would be effective, we think that 
appliances of this nature could only be regarded as an adjunct 
to some other line-throwing apparatus.’’ 

Unge’s aérial torpedo, which has been much talked about in 
recent years, was tried by the sub-committee both at Liver- 
pooland on the Tyne. It is propelled through the air by 

propelling matter contained in a shell.’’ The propelling 
matter is ignited by means of a special electrical mechanism, 
or by an ordinary fuse. A special launching arrangement is 
used, The rotary motion of the projectile keeps it accurate 
indirection. The first trials resulted in failure owing to the 
burning of the line by the back-fire of the torpedo, but this 
fault was obviated in the later experiments by wiring the 
line immediately behind the projectile. The projectile carried 
distances varying from 300 to 400 yards, but beyond recording 
the facts the sub-committee make no remarks on the efficiency 
or suitability of the appliance. 

As to the cost of the appliances, the guns appear to cost 
anything from £7 to £75, according to size; Unge’s torpedo 
1s priced at from £10 to £25, and an efficient set of rocket 
apparatus may be bought at from £5 to £8, excluding the 
cost of breeches buoy and line. 

As to the powers necessary to compel the use of such 
appliances, the sub-committee have come to the conclusion 
that nothing short of compulsory carriage of a line-throwing 
Sage will be completely satisfactory, although we believe 
that, failing this compulsion, much good would result by the 
Board of Trade strongly recommending the provision of such 


| an appliance, especially on passenger ships. . . Under 
the provisions of Section 427 of the Merchant Shipping 
Act, 1894 . . . the Board of Trade have no direct power 
at present to compel vessels to carry a line-throwing appliance 
as part of the life-saving appliances of a ship, and in order to 
obtain this power we are advised that fresh legislation would 
be necessary. It is, however, possible that the Board might 
obtain the power in an indirect way by making provision in 
the life-saving appliances rules for such an apparatus to be 
an essential part of the equipment of at least one of the boats 
to be carried by a ship under those rules . . . ”’ 








ON THE RESISTANCE OF THIN PLATES AND 
MODELS IN A CURRENT OF WATER." 
By Mr. T E. STANTON, D.Sc. 


SOME years ago it was suggested by Frofessor Perry that part of 
the work of an experimental tank could be carried out in a less 
costly manner than by towing experiments, by the rse of a channe! 
in which a current of water was maintained at a uniform velocity. 


GENERAL ARRANGEMENT 





by a variation in dimensions of the plates used in this apparatus, 
which was hardly possible, but by comparison of the rasults with 
those of other observers. Further, no attempt has been made to 
attain a large range of speeds, as the laws of variation of resistance 
with speed are much better studied in tanks provided with a 
moving carriage in which high velocities can be more éasily reached. 

The problems dealt with in the present paper are:—(1) The’ 
normal pressures on inclined plates for all angles and the effect of 
the ratio of length to breadth of the plate on this resistance. 
(2) The effect of diverging streams of varying inclination on the 
normal pressures on inclined plates. (3) The effect of diverging 
streams on the resistance of submerged solids. (4) The effect on 
the normal pressure on an inclined plate of the presence of a 
similar plate parallel to and in front of it. 


DESCRIPTION OF THE APPARATUS. 

The general arrangement of the channel with the circulating 
pump is shown in Fig. 1. It consists of three lengths of cast iron 
troughing, which happened to be available for the purpose, bolted 
together and connected at each end to a cast iron box. The 
internal dimensions of the trough are 16in. in width and Sin. in 





In this method the plates and models on which experiments were | 
required would be fixed relative to the stream, and it would be | 


depth. ‘The return flow takes place through a 9in. pipe connecting 
the two boxes. In the return pipe is fixed a centrifugal pump, 
worked by an electric motor, provided with an adjustable resist- 
ance for speed regulation. The central part of the channel, in 
which the experiments are made, is lined with zinc, and here the 


OF EXPERIMENTAL CHANNEL 


So 











possible to measure their resistances with considerable accuracy, 
The chief advantages of such a method are the rapidity w th which 
the experiments can be carried out compared with that obtainable 
in a tank with a moving carriage and its particular adaptability to 
small scale observations. It is, of course, obvious that experiments 
on the scale of existing tanks would be hardly practicab!e owing 
to the great cost of the circulating arrangements for the water. 
On the conclusion of the author’s experiments on the resistances 
of plates and models in a current of air in 1904, it was hoped to 
adopt Professor Perry’s suggestion for the corresponding determina- 
tions in water, but the necessary time and_ facilities were not 
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width is 12in. and the depth 7in. The disturbances of the water 
entering the channel are corrected by layers of wire gauze, and 
the surface waves are damped by horizontal plates, which can be 
adjusted to the correct height by screws in the supporting plate. 
‘The method of estimating the velocity of the current is by a 
measurement of the difference of pressure in two tubes, one of 
which is an ordinary Pitot tube, and the other the form of static 
pressure tube which the author found satisfactory in his air exveri- 
ments, The arrangement of these tubes is shown in Fig. 2, in 
which P T is the Pitot tube and S the static presssure tube. In 
the latter, which is stopped at the ends and gradually tapers to a 
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was put in hand with the hope that, if the method was found to 
be satisfactory, a channel of larger dimensions would be constructed 
for general research work in hydraulics. 


easily carried out by this method. 
small scale experiments by a comparison of the resuits obtained 
on plates and models of a few inches in linear dimensions with 
those obtained by previous experiments on a much larger scale. 
With reference to the latter consideration, the author has failed 
to detect any such marked variations in resistance with dimensions 
—for similar plates—as appears to exist in the corresponding cases 
in air instead of water. This conclusion has been arrived at, not 
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available until the autumn of 1907, when the present apparatus | 

















Swain Si 


Fig. 2 


point, a number of small holes, .02in. in diameter, are drilled in 
the parallel part, and the pressure in this tube is assumed to be 


| the same as when the water is at rest. For convenience in 
| measurement these tubes are connected to an inverted glass U 

The object of the author in venturing to bring the results tube, with a tap at tbe top, so that by slightly exhausting the air 
obtained with this apparatus before the Institution are:—(1) To | space the height of the columns of water may be set to any con- 
give illustrations of the kind of experimental werk which can be | 
(2) To inspire confidence in | 


venient level in the tubes and read off from a scale. 

The plates of which the resistance is required are held by the 
vertical arm of the lever L, which rotates about a horizontal knife 
edge K, lying in the plane of the experimental plate P. This 
lever is provided with a horizontalgraduated arm and sliding weight, 
a scale pan, and a dashpot for damping the oscillations of the plate. 
In this way the normal pressureson the plate can be very accurately 
measured. Further, in order to measure the normal pressure for 
all angles of inclination of the plate to the current, the whole 


| mechanism of the balance is arranged to rotate about the vertical 
| axis of the arm carrying the plate. 


The rotating standard of the 
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balance is provided with a circular brass scale set out in degrees, 
so that when once the plate is set parallel to the stream and the 
index set to the zero of the scale, no other interference with the 
plate is necessary to obtain a whole set of observations of normal 
pressure at varying inclinations to the current. The velocity of 
the current at which the experiments were made was 2.4ft. per 
second, 
RESULTS OF THE EXPERIMENTS. 

(1) .Vormal pressures on ‘nelined plates.*—The form of plates 
used were three — square, rectangular with length double the 
breadth, and rectangular with length half the breadth. 

The results obtained with plates 2 square inches in area ar3 
plotted in Fig. 3, and exhibit precisely the same characteristics as 
those which are obtained in a'r currents with the same form cf 
plate.| Thus the curve for the square plate has the well-known 
**hump” in the region of an inclination of 35deg , where the 
norma! pressure attains a value which is 98 per cent. of that due 
to normal impingement of the current. In the case of the long 
plate, this hump takes place at the greater inclination of 45deg , 
and its magnitude is relatively greater. For the short plate this 
effect is a maximum at an inclination of about 25 deg., and extends 
down to very small angles. On this account this form of plate is 
much more efficient for steering purposes than a long plate of the 
same area, as is evident from the fact that the normal pressure on 
vbe short plate is a'most double that on the long plate up to an 
inclination of 12 deg. 

It wiil be seen from Fig. 3 that for angles up to 15deg. the 
curves for the square and short plate agree fairly well with the 
usual assumption that the normal pressure varies as the sine of 
the angle of inclination. 

The value of the pressure in pounds per square foot for angles 
up to 1ideg., calculated from these curves, is given by— 

P = 1.8 V2 sin a for the square plate, and 
P = 2.7 V2 sin a for the short plate. 


Fis. 3 


NORMAL PRESSURE ON INCLINED PLATES OF EQUAL AREA 


the design of rudders, but a few preliminary observations with a | 
ship-shaped model ia front of the plate indicated so marked a | 
divergence from the results obtained from the plate alone that 

more careful measurements were taken. 

A typical case is shown in Fig. 4 in which are plotted the normal | 
pressure curves for a plate of leng*h equal to half its breadth, 
(1) without any obstruction in front of it, and (2) with a model in 
front of it such that the stream on each side diverged relatively 
to the walls of the channel at an angle of 5deg. The streams, as 
a whole, are, of course, converging towards the plate, but it is 
obvious that the motion of the streams on either side of the model | 
will be that due to flowin a diverging channel with its charac- 
teristic instability. It wil be seen that in the latter case the | 
normal pressure is very considerably reduced, showing that at 
even such small angles of divergence an eddy must exist of thick- 
ness comparable to the length of the plate. 

Experiments on inclined plates with streams diverging at a 
greater angle than the above gave values of the normal pressures 
still lower, although in no case was the resistance even at small 
angles found to be zero. 

These results seemed to indicate that the thickness of the eddy 
belt adjacent to the sides of a submerged body of continually 
diminishing cross section was a variable quantity depending on the 
angle of divergence. To study this rather more fully, three 
models were made with one end hemispherical and the other 
conical. The hemispherical ends were of the same radius, but the 
angle of the cone was different in each case The resistance of 
these models was determined in the current alternately with the 
hemispherical and conical end facing the stream and general 
experience of the value of fineness of line aft was fully confirmed, as 
will be seen from the results in Fig. 5. A somewhat remarkable 
feature, however, is the extent of the reduction in the eddy loss 
by a diminution of the angle of divergence. Thus for angles of 
6 deg., 10 deg., and 20 deg. the resistances are as— 

1: 1.15: 1.95, 
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| blades may be approximately t 


| plotted in Fig. 7, and show that the action is much the saino as 


to the direction of flow. In the case plotted, the action does p t 
become negligible until the front plate is displaced by approximate! ; 
five times its projected length. Now, in a propeller of pitch 


| ratio 1, and with a slip angle of 6 deg., the relative lateral dis. 


placement which would —— to two elements of succeedin 
ree times its projected length > 
that there appears t» be a possibility of appreciable interferenca 


| under such conditions, 


A similar set of experiments in which the angle of inclination j 
4 deg., which is a fairly common angle of slip, showed a smaller 
amount of interference ; but for a propeller of the same pitch ratio 
as the above it appeared that the action might still exist, 

As it was thought that the plano-convex form of an ordinary 
propeller blade might affect the results, a set of observations an 
made with a pair of plates of this shape in which the maximym 
thickness of the plate was one-tenth of its length. These are algo 
thin plates, but of somewhat less magnitude. sa 

The author desires to express his thanks to his colleague, Mr, 
G. C. Batson, of the National Physical Laboratory, who has pre. 
pared all the drawings and curves for the paper. 








LAUNCHES AND TRIAL TRIPS. 


DoriA, screw tug ; built by Philip and Son, Limited, of Dart. 
mouth ; to the order of Mr. W. Watkins, of London ; dimensions 
96ft. by 20ft. Gin. by 11ft. 6in.; engines, triple-expansion, 13in,. 
2lin., 34in. by 24in. stroke ; trial trip, March 20th. : 

ABERDONIAN, twin-screw steamer ; built by David and William 
Henderson and C»., Limited ; to the order of the Aberdeen Steam 
Navigation Company, Aberdeen ; dimensions, 276ft. by 3sft. by 
19ft. 6in.; engines, triple-expansion, 26in., 44in., 72in. by 42in, 
stroke ; launch, March 23rd. . 
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“The Engineer 


The value of the constant for the sqiiare plate is thus seen to be 
in close agreement with that obtained by Mr. W. Froude, which 
was 1‘7. For the long plate the normal pressure for small angles 
appears to vary approximately as sin” a, where has the 
value 1.4. 

Experiments on plano-convex plates of the form shown in Fig. 7 
gave appreciably higher values of the normal pressure for small 
inclinations, but the ratio of the pressures for the two ca3es, 
which is as high as 1‘2 at an angle of 4deg., rapidly diminishes, 
and the pressures are equal at an angle of about 16deg. This effect 
appears to be due to the eddy from the convex side, as it was 
found that when the flat face was parallel to the current the 
normal pressure on it was still considerable. 

To obtain an accurate value of the pressure for normal impinge- 
ment, it was not considered advisable to use the results plotted in 
Fig. 3, as there was a possibility of a slight wall effect, due to the 
dimensions of these plates being too large relatively to those of 
the channel when the plates were normal to the current, although 
it would be negligible for smaller inclinations. A set of experi- 
ments was therefore made on a plate of 1 square inch in area, and 
from these it was found that the pressure for normal impingement 
was given by 

P = 1,20 V2 

for fresh water. This result is slightly higher than that found by 
Mr. R. E. Froude and Colonel Beaufoy. Assuming the value for 
the pressure on the front face given by Lord Rayleigh to ho!d in 
this case, the above value indicates that the intensity of the 
suction effect at the back of the plate is, roughly, 30 per cent. of 
the maximum intensity on the front of the plate, which is approxi- 
mately the same ratio as that found to exist in the case of air. 

The author is not aware to what extent these values are used in 





* In this paper the axis of the plate inclined to the current is in all 
cases referred to as the ‘“‘leng:h” of the plate and the vertical axis of 
rotation as the “‘ breadth” of the plate. 

+ The corresponding curves for long and short plates in a current of air 
are shown in the corner of Fig. 3. 
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Another interesting feature is the variation of the resistances when 
the conical ends are facing the current. In such a case it might 
be assumed that the resistance of the stern of the model would be 
constant for all cases, and that of the conical part proportional to 
its area, whereas the experiments indicate a marked reduction in 


| resistance with increase of surface as the divergence of the streams 


diminishes. 


EXPERIMENTS ON PARALLEL PLATES AT SMALL INCLINATIONS TO- 
THE CURRENT. 


The extent to which the normal pressure on a plate at a small 
inclination to the current is affected by the presence of a parallel 
plate in front of it is interesting, owing to its bearing on the 
efficiency of propeller blades.* In these experiments the aft 
plate was attached to the balance and the forward plate was fixed 
to a bar sliding on the edges of the channel, so that it could be set 
to the same angle as the other plate, and at any given distance 
ahead of it. In the case in which the aft plate is completely 
shielded by the front plate, it would be natural to expect some 
interference, and this is found to be so, although, as the distance 
between the centres is increased, the effect does not die out so 
rapidly as might be supposed. Thus, in the case of the plates in 
Fig. 6, whose planes areinclined at6deg. tothe current, and in which 
the aft plate is completely screened, the reduction in the normal 
pressure is still very considerable, even when the front plate is 
nine lengths ahead of the aft one. 

When the front plate is moved side-ways so that the one behind | 
is entirely unscreened, there is still a very marked interference | 
which does not die out until the lateral displacement is consider- | 
able. This effect is shown in the curve of Fig. 7, which indicates 
that the action of the eddies from an inclined plate extends far 
outside the projected length of the plate on a plane perpendicular 


* Professor Cotterill. ‘‘ Transactions,” Inst. Naval Architects, 1879. 
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ALPHA, floating pontoon ; built by the Goole Shipbuilding and 
Repairing Company, Limited ; to the order of the Aire and C alder 
Navigation ; dimensions, 115ft. by 46ft. by 17ft. 1lin.; launch, 
March 23rd. 

RIMFAKSE, steel screw cargo steamer; built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen ; dimensions, 
239ft. 6in. by 35ft. by 16ft. 10in. ; to carry 1800 tons; engines, 
triple-expansion, 16in., 25in., 43in., by 30in. stroke, pressure 1751b.; 
constructed by the builders ; trial trip, March 25th. 

Neva, steel screw steamer ; built by the Clyde Shipbuilding and 
Engineering Company, Limited ; to the order of the Scott Line, 
Limited, of Liverpool ; dimensions, 295ft. by 42ft. by 20ft. ; launch, 
recently, ; 

MALLINA, steel screw steamer; built by Harland and Wolff, 
Limited ; to the order of the Australasian United Steam Naviga- 
tion Company, Limited ; dimensions, 363ft. 6in. by 44ft. 3gin. 
beam ; to carry 3200 tons: engines, quadruple-erpansion ; ¢on- 
structed by the builders ; launch, March 25th. 

LAPLAND, steel screw steamer: built by Harland and Wolff. 
Limited ; to the order of the Red Star Line, Antwerp ; dimensions, 
620ft. by 70ft. by 50ft.; engines, quadruple-expansion ; trial trip, 
March 27th. ; 

Curr, oil steamer ; built by Smith’s Dock Company, Limited ; 
to the order of Messrs. Lane and Macandrew ; dimensions, ‘/0ft. by 
19ft. by 7ft. 9in.; to carry 100 tons ; engines constructed by the 
Shields Engineering Company ; trial trip, April 1st. 

DANUBIAN, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the —s 
Steamship Company, Limited, of London; dimensions, 400ft. by 


| 51ft. Shin. by 30ft. 3in.; to carry 7250 tons; engines, triple 
| expansion, 27in., 45in., 74in. by 48in. stroke ; constructe’ 


d by the 
Wallsend Slipway and Engineering Company ; trial trip, April 
2nd. 


Boscawen, steel screw steamer ; built by Craig, Taylor and Co, 
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Limited ; to the order of E. Jenkins and Co., of Cardiff ; dimen- Sheet Lead. Sweden is third with 22,430 tons, against 21,334 tons; South 
e Then 


ions, 200ft. by 40ft. 9in. by 20ft. 6in.; engines, triple-expansion, 
pisin, “3¢in., 59in. by 39in. stroke, pressure 180 lb.; constructed 


by the North-Eastern Marine Engineering Company; launch, 


April 6th. 4 : A : 
Faprus, vessel for carrying railway wagons; built by G, Rennie 
and Co.; to the order of the Crown Agents for the Colonies ; 
dimensions, 160ft. by 36ft. Gin. by 10ft.; launch, April 7th. 
Conrav Mone, steel oil tank steamer ; built by R, Craggs and 
imited ; to the order of Christopher Michelsen and Co., of 


‘ Limi 
Forgon, Norway ; dimensions, 367ft. by 48ft. by 28ft. 9in.; to 
carry $150 tons ; engines, Wiple-expansion, 25in., 4lin., 67in. by 


45in. stroke, pressure 180 Ib ; constructed by the North-Eastern 
Marine Engineering Company, Limited ; launch, April 8th. 

suucok, for lighthouse and buoy work ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Canadian 
(iovernment ; dimensions, 180ft. by 35ft. beam ; engines, triple- 
trial trip, April 10th. 


expansic my 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron. 

BLAST furnaces have been kept going as usual during the 
holidays, and stocks have therefore somewhat accumulated, 
but will soon be cleared off again, since deliveries will now be 
regularly made in connection with the new contracts recently 
entered into. Quotations continue rather weak, at about the 
following levels: —Cinder forge, 46s.; part-mine, 48s. to 49s. 6d.; 
best all-mine, 80s. to 81s,; cold blast, 110s.; and Northamptons, 
46s. to 47s. 


Manufactured Iron. 

Common bars continue, as usual, to be the chief class of 
output. For these the demand is moderate, with prices in con- 
sumers’ favour, the general quotation just now being £6, though 
this is not always obtained. The best bar makers have secured 
some good orders, and still maintain the £8 basis. Hoop iron is 
quoted £6 17s, 6d., slit nail rod £7, and rivet iron £6 15s. to £7. 
For sheets, doubles, £7 5s. to £7 7s. 6d. is asked, with a limited 
output. 


Improved Foreign Demand for Galvanised Sheets. 

The galvanised sheet firms are doing well on foreign 
account, and have been so for some time past. They are stil! able 
tokeep up their 12 10s. quotation for galvanised corrugated sheets 
of 24 gauge, f.o.b. Liverpool or equal. The quarter's exports of 
galvanised sheets, flat or corrugated, have amounted to 119,712 
tons, or‘an advance upon a year ago of 25,138 tons. The value 
was 11,659,094, or an increase of £327,223. The chief improve- 
ments in quantity were as follows:—India, from 18,969 tons in 
the first three months of 1908 to 28,134 tons in the first three 
months of 1909; the Argentine Republic, from 21,292 tons to 
26,638 tons; Australia, from 13,12] tons to 20,189 tons; Japan, 
from 5495 tons to €962 tons; Chile, from 1508 tons to 4699 
tons; British South Africa, from 3691 tons to 3858 tons ; and 
Dutch East Indies, from 1839 tons to 3010 tons. 


Steel More Active. 


There is more movement in steel than for some weeks 
past, good orders having been obtained which will keep several of 
the leading works well occupied duri g the quarter. The extent 
to which machinery is being increasingly employed in steel pro- 
duction is a marked feature of the present metallurgical situation 
in the Midlands. Bessemer sheet bars are quoted £4 10s. to 
£4 12s. 6d., and Siemens £4 15s. The railway wagon builders 
and bridge end structural steelwork firms are good customers for 
sections. Mild steel bars are quoted £6 7s. 6d. to £6 17s. 6d.; 
joists, £5 15s, to £6 5s.; boiler plates, £7; girder plates, £6 to 
£6 2s, 6d.; and angles, £5 15s. to £5 17s. 6d. 


The Engineering Trades. 


There is a fair amount of work in hand in the engineering 
industries, both on home and foreign account. Considerable num- 
bers of pumps for mining and irrigation purposes are being sent 
out, anda good demand is experienced for edge tools and con- 
tractors’ tools, including spades and shovels. (as and oil engine 
makers are for the most part well engaged. Some good orders are 
held by electrical engineers for works equipment. The railway 
carriage and wagon makers are steadily occupied. 


The Chain Trade. 


_ Itis stated that there is every probability of the factory 
operatives in the chain trade in the Cradley Heath district accept- 
ing a reduction of 10 per cent. in wages. Negotiations have been 
carried on between the bodies representing the employers and 
employed, and the masters are understood to have agreed to 
certain terms submitted by the leaders of the men on condition 
that steps are taken to raise the wages of the outworkers, so as to 
bring those more into line with the factory rates. A further 
meeting of the men is to be held on the 26th inst., to be addressed 
by Mr. J, O'Grady. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
Better Pig Iron Prospects. 


THERE is a good deal of leeway to make up before’ the 
market, for pig iron especially, returns to its normal condition 
after the holidays, The attendance on the Iron Exchange on 
Tuesday was comparatively small. Opinions were divided as to 
the actual position. It was evident, however, that the volume of 
business passing was on a very modified scale. Speculative influ- 
ences had favoured Middlesbrough and Scotch brands, while both 

t and West Coast hematite was in better inqui-y and was 
quoted 6d. per ton more. The feeling, however, at the time of 
writing is weaker. Lincolnshire was steady, but Derbyshire and 
Staffordshire somewhat quiet. Shipments from the East Coast, 
which are over 11,009 tons in advance of the week preceding, 
have no doubt had much to do with the higher figures demanded. 
Generally —. it is expected that we shall see a better state 
of things shortly, especially seeing that merchants on spot are 
not being offered in quantity, and that for far forward delivery 
they prefer to waich events fur the present. Forge iron, from 
various causes, has seen rather a sharp advance on the East Coast, 
but there is no great demand at present in this centre, buyers 
apparently being fairly well covered ter their requirements. 


Finished Iron and Steel. 


._ The first-named is rather slow and unchanged. Steel and 
bile saufactured stuff appears to be in better inquiry. For 
_— the demand has improved, and although there is little 
hi ange in English makes, foreign are quoted about 2s. 6d. per ton 
igher. Boiler plates are well maintained. 


Copper and Brass. 
There was very little being done, and quotations remained 


Quietly steady. 


Tin. 


English ingots were somewhat weaker, and about 10s, to 
20s. per ton under last week. ~ 


Quotations. 

Lincolnshire No. 3 foundry, 51s, 6d.; Staffordshire, 51s.; 
Derbyshire, 523. to 523. 6d ; Middlesbrough, open brands, 56s. 10d. 
Scotch: Gartsherrie, 58s 6d.; Glengarnock, 58s, 6d.; Eglinton, 
56s. 6d.; Dalmellington, 56s. 6d., delivered Manchester; West 
Coast hematite, 57s.; East Coast ditto, 553, to 553. 6d., both f.o.t. 
Scotch, delivered Heysham: Gartsherrie, 56s. 6d.; Glengarnock, 
56s. 6d.; Ezlinton, 54s. 6d.; Dalmellington, 54s. 6d. Delivered 
Preston: Gart-herrie, 57s. 6d.; Glengarnock, 57s. 6d.; Eglinton, 
55s. 6d.; Dalmellington, 553. 6d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s.; Lancashire hoops, £7 5s ; Staffordshire ditto, £6 17s. 6d. 
to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, £7 7s. 64. ; plates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d. ; English 
billets, £4 10s. to £4 15s.; foreign ditto, £4 5s. to £4 10s.; cold 
drawn steel, £9 5s, to £9 10s, Copper: Sheets, £71; tough 
ingot, £61 10s.; best selected, £61 10s. per ton ; copper tubes, 
94d.; brass tubes, 72d.; condenser, 8id.; rolled brass, 6}d.; brass 
wire, 6}d.; brass turning rods, 64d.; yellow metal, 6}d. per Ib. 
Sheet lead, £16 10s. to £16 15s. per ton. English tin ingots, 
£133 10s. per ton. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is a further improvement in the demand for 
hematite iron, and it looks now that not only has the bottom of 
the depression been reached, but that the upward curve has been 
commenced, There has been a better feeling in the market for 
some weeks past, and this has now assumed something like a con- 
crete form. Inquiries are beginning to be made for fuller contracts 
than have been given out of late, and there is also a disposition to 
do business for forward delivery on a larger scale than has been 
possible of late, when the usual orders have been of small dimen- 
sions and for short delivery, just to cover immediate wants. ‘Two 
furnaces have been at blast at Barrow for twelve months past, but 
orders have now been issued to re-light two other furnaces, which 
have been re-lined, and are ready for immediate employment. 
These extra furnaces are required mainly to supply the steel 
works alongside, which are to start on the 3rd of May. It is also 
probable that other blast furnaces in other parts of the district 
will also soon be put in blast, as the indications are that there will 
soon be an increased demand for iron. Stocks remain very low, 
with 11,743 tons in warrant stores, and from 50,000 to 60,000 tons 
in the hands of makers, It is expected that the fact of stocks 
being so low will help to advance prices more quickly than would 
otherwise be the fact, and especially so if speculators held any 
weight of metal. Prices are practically the same as last week, 
with Bessemer mixed numbers at 58:. net f.o.b., and warrant 
sellers at 56s, 3d. net cash. There is a better demand for native 
iron ore, and some purchases of foreign ore have recently been 
made for early delivery. Best native sorts are at 17s. per ton net 
at mines, and ordinary classes are at 10s. 6d. net. Some further 
importations of manganiferous ores are expected, and the demand 
for spiegel and for ferro-manganese is expected to improve. 


Steel. 

The news that the Barrow Steel Works are to be re- 
started in the beginning of May has come as a godsend to the 
town, as the depression which has resulted from the stoppage of 
the mills has of late led to a degree of acute distress which it has 
been difficult to grapple with. To begin with, rail mills will make 
a start, but it is expected that the merchant mills will soon after- 
wards be put in operation, and that within a short time there will 
be a revival in the plate making industry. The demand for ship- 
building material has not yet presented itself, but it is believed by 
steel makers and shipbuilders alike that there will soon be a good 
inquiry for plates, sections, and heavy steel castings. 


Shipbuilding and Engineering. 

Apart from a somewhat large repair order there is no 
news of new business in the shipbuilding trade, except, of course, 
the commission for the building of submarines for the British 
Government which are not reported, but upon which work is being 
most actively concentrated. It is understood that the contract 
entered into by Vickers, Sons and Maxim, and two other firms, 
for the construction of the new Spanish squadron, will mean that 
six mountings to carry twin 12in. guns on the three Spanish 
battleships will be made at the Barrow works, and that the six 
other mountings will be made by the Elswick firm. 


Shipping and Coal. 

The shipping trade at West Coast ports remains very 
quiet. Last week the exports of iron and steel amounted to 
11,034 tons—5191 tons of iron, and 5§34 tons of steel—as against 
11,049 tons in the corresponding week of last year, a decrease of 
15 tons. For the year to date the shipments aggregate at 164,892 
tons, against 141,711 tons for the corresponding period of last 
year, a decrease of 23,181 tons. There is not much business being 
done in coal and coke, but a fuller demand is expected. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
General. 

Tuis has been practically more of a holiday week than 
anything else. In the case of several establishments it is the 
season for stocktaking, and in these instances entire stoppage is 
the rule except, of course, where exceptional orders require atten- 
tion. Where stocktaking operations were not going on, work was 
pretty generally resumed on Thursday, and in some instances on 
Wednesday. In the coalfield, as was anticipated last week, the 
pits were not set down beyond the three days, and in several 
quarters the holiday stoppage was even shorter. 


Hull Coal Traffic. 

The return issued by the Hull Chamber of Commerce and 
Shipping shows that during March the weight of coal rezeived 
from all sources amounted to 394,752 tons, as compared with 
476,704 tons for the corresponding month of last year. The 
weight for the quarter was 1,173,344 tons, against 1,495,088 tons 
in the opening quarter of 1908. The decrease on the month is, 
therefore, 81,952 tons, and on the quarter 321,744 tons. The 
reductions, it may be noted, are not so marked, as they affect 
the South Yorkshire pits, those working the Barnsley bed having 
evidently been able, as far as this year has gone, to doa fairly 
good business. The principa! contributors to the Hull coal traffic 
during March were Denaby and Cadeby Main, 68,112 tons; 
Brodsworth, 20,544 tons; Manvers Main, 18,248 tons ; Prince of 
Wales’ Castle, 16,504 tons; Carlton Main, Grimthorpe and 
Trickley, 16,256 tons ; Hickleton, 14,144 tons ; Peckfield, 13,560 
tons ; Bedwarke Main, 13,048 tons; Wath Main, 11,240 tons. 


Foreign and Coastwise Trade. 

The exports to distant markets during March were singu- 
larly close to those for the corresponding month of Jast year, the 
difference being only 20 tons—181,983 tons for last month, and 
181,963 tons for March of 1908. Holland, with 40,930 tons, heads 
the list, this weight comparing with 48,825 tons for March of last 





T 
@achanged, 





year, Germany comes next with 30,824 tons, against 35,678 tons ; 


America is fourth with 18,275 tons, against 16,689 tons. 
come France, with 17,034 tons, against 19,352 tons; Belgium, 
with 9501 tons, against 7683 tons ; North Russia, with 7640 tons, 
against 4856 tons; Italy, 6965 tons, against 2794 tons; Egypt, 
6756 tons, against 1824 tons; Austria, 5564 tons, against 2695 
tons ; Denmark, 5065 tons, against 8033 tons; East Indies, 3581 
tons, against 1080 tons ; Norway, 1634 tons, against 1289 tons ; 
Turkey, 1500 tons, against 4342 tons. Spain and Africa, 1500 and 
1286 tons, against nil for the corresponding month of last year. 
For the quarter the exports reach a total of 459,918 tons, against 
491,414 tons for the opening quarter of 1908. The falling off — 
31,496 tons—is accounted for by the decline in the trade with 
Germany, Holland, Denmark, &c. Several other markets exhibit 
a decrease, but this is compensated for by increased business else- 
where, notably with Austria, which has advanced during last 
quarter to 35,670 tons from 4864 tons in the March quarter of 
1908, while South America has increased to 43,537 tons from 
36,115 tons, and Egypt to 22,870 tons from 14,410 tons. Coast- 
wise exports during March amounted to 71,340 tons, and dering 
the quarter to 209,150 tons, London taking of the month’s total 
53,340 tons, and of the quarter’s total 147,660 tons, 


House, Steam, and Gas Coal. ‘ 


In domestic fuel many householders held off placing 
orders in the expectation that the reduction of wages would lead 
to a lowering in prices, but as the ratio of reduction in wages to the 
price of coal is so small, and the weather has been seasonaply keen, 
no decrease in quotations has taken place. It is pr. bable that as 
the season advances the customary concession to buyers will be 
brought about, but only in the normal way, and probably in May. 
Best Si kstone is from 13s. to 14s. per ton ; best Barnsley softs from 
11s, 6d. to 12s. 6d. per ton ; secondary grades from 10s, to 11s. per 
ton. A good business has been done for the principal markets. 
Steam coal is moving freely, and the contract rate of 8s. 6d. per 
ton for forward delivery is maintained, both for railway and ship- 
ment requirements. Deliveries of g1s coal keep up, the contract 
rate being about 6d. a ton less than former rates. 


Small Coal and Coke. 

Best slacks and nuts meet with a ready market, but 
lower qualities are but indifferently called for. Stack for the 
Lancashire cotton districts remains at 4s. 6d. to 5s. 6d. per ton. 
Coke in fair request, best washed fetching 10s. 6d. to 11s. per ton, 
and unwashed 10s. to 10s. 6d. per ton. 


The Iron Market. 

Hematites are quoted, less 24 per cent, delivered in 
Sheffield and Rotherham, as follows :—West Coast, 66s. to 67s. 
per ton; East Coast, 62s. 6d. to 633. 6d. per ton. The Lincoln 
shire official quotations are:—No. 3 foundry, 47s. 6d. per ton ; 
No. 4 foundry, 46s. 6d. per ton; No. 4 forge, 46s. 6d. per ton; 
No. 5 forge, mottled and white, 463. 6d. per ton ; basic, 48s. per 
ton. A premium of 1s. 6d. per ton on these quotations for delivery 
from date up to the 30th June is required; from July Ist to 
September 30th the premium will be 2s.; and from October Ist to 
December 31st 3s. a ton on official quotations. Derbyshire, No. 3 
foundry, 49s. per ton; No. 4 forge, 48s. per ton. Both Lincoln- 
shire and Derbyshire irons are net delivered in Sheffield and 
Rotherham. 


The Finished Trades. 


Though the outlook in finished iron is regarded as some- 
what more favourable, there is not much actual change to report 
in the situation. The South Yorkshire Bar Iron Association, at 
their recent monthly meeting, decided to retain quotations as 
formerly given, viz., £6 10s. per ton. The Sheffield establishments 
manage to give about a full week’s work on the average, but this 
remark does not apply to the adjoining district, where iron pipes 
of large diameter are at present in poor request. The opening of 
the new quarter has not brought the desired increase of orders for 
heavy steel, and inquiries are not as numerous as could be wished. 
The more hopeful feeling previously noted, however, is still 
evident. Makers regard the period of depression as about ended, 
or tending that way. Purchases of raw materials to cover future 
requirements are being made more freely. Sheets are unaltered 
at £8 to £8 10s. per ton. 


Cutlery Exports. 

The business done in distant markets is still disappoint- 
ing, the total value of exports during March having been £46,098, 
comparad with £50,753 and £57,787 for the corresponding months 
of 1908 and 1907. Australia leads with a value of £8536, but this 
compares with £10,687 for March of last year. Decreases are also 
shown by British South Africa, British East Indies, and New 
Zealand. Canada has slightly improved—to £6853 from £6171. 
Decreases in foreign markets are shown by Russia, Norway, 
Netherlands, Spain and Canaries, Brazil, Cube, and the minor 
markets grouped under ‘‘ other countries ;” increases, by Sweden, 
Germany, Belgium, France, United States, Chili, and Argentine 
Repubiic. For the quarter the exports amounted to £126,028, as 
compared with £158,665 for the corresponding quarter of 1908 and 
£164,757 in 1907. ; 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THE dominant note is now one of cheerfulness, aud con- 
sumers are much more ready to do business than they have been 
for several months, for they believe that the worst of the depres- 
sion is over and that a genuine revival isin progress. Most indica- 
tions favour this view, and buyers are becoming desirous of pur- 
chasing for forward delivery, though they are not prepared to 
give what the sellers quote. As a matter of fact, the producers 
will not commit themselves so far ahead in what is obviously a 
rising market, and when they are in a stronger position than has 
been the case for a long time both with regard to deliveries and 
stocks. As high a price as 48s. per ton has been paid this week 
for No. 3 Cleveland G.M.B. pig iron, prompt f.o.b. delivery, but 
47s. 9d. has been the general figure at which business was done. 
No. 1 was at 50s. 3d., No. 4 foundry at 47s. 3d., and No. 4 forge 
at 47s., all for early delivery. The lower qualities are rather 


’ scarce, and therefore are nearer to No. 3 in value than they bave 


been for some years, 


Hematite Iron. 


At last some change for the better appears in the East 
Coast hematite pig iron trade, though as yet the change is only a 
slight one. Consumers are showing more disposition to obtain 
supplies, and during the last few days a considerable inquiry has 
sprung up for forward as well as for prompt delivery. Sleffield 
steel manufacturers, who have long held back, buying mainly from 
hand to mouth in order to be in a position to take advantage of the 
reductions in prices, are now in the market for large quantities, 
and it would seem as if the gene-al opinion was that prices have 
touched the lowest points, and that those who want to secure their 
iron at the bottom rates will not have to delay purchasing. A 
somewhat improved export demand is reported. There are scarcely 
any sellers now, even among second hands, asking or accepting 
54s, 6d. per ton for mixed numbers, but 55s. is now really the 
minimum figure for early delivery. Some of the consumers are 
inquiring for quotations for delivery up to the end of the year. 
Second hands heve ceased to be such keen competitors against 
makers as heretofore, as they are not so anxious to get rid of the 
iron they hold now that an upward tendency has shown itself, and 





they would be continuing to sell at a loss if they accepted under 
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55s. Rubio ore is at 16s per ton c.if. Middlesbrough, but just 
now, in the absence of buying, that is practically a nominal 
figure. 


Pig Iron Shipments and Stocks. 

A strong improvement is appearing in the exports of pig 
iron from the Clevelard district this month, notwithstanding the 
holidays. This is particularly the case to the Continent, where 
consumers last month received considerably less than was due to 
them on account of weather difficulties, and these short deliveries 
have to be made up this month. Good shipments may be looked 
for over the next three months. The quantity of pig iron shipped 
from Cleveland this month to 14th was 53,048 tons, as compared 
with 32,604 tons last month; 59,841 tons in April, 1908; and 
77,013 tons in April, 1907, all to 14th. It is believed that makers 
are reducing their stocks of Cleveland pig iren, but the stock in 
Connal’s public store is increasing yet; on 14th inst. the quantity 
held was 200,028 tons, an increase for the month of 4715 tons. 


Manufactured Iron and Steel. 

More favourable accounts are given of business by a good 
many of the manufacturers of finished iron and steel and there 
can be no doubt that trade is wore satisfactory in the rail and sheet 
iwnmaking branches than it h s been for a long time ; indeed, the 
holidays this Easter have been very short. Scarcely any of the 
works ceased operations for Good Friday, and some were at work 
from Monday night or Tuesday morning. That hardly looks like 
depression in trade. The demand for shipbuilding materi -1 is still 
disappointing, and local shipbuilders complain of the small number 
of orders which come into their hands. But prices are no weaker ; 
in fact, all finished iron and steel prices show a tendency the other 
way. Steel ship plates are firm at £6, iron ship plates at £6 7s. 6d., 
steel ship angles at £5 12s. fid., iron ship angles at £6 15s., steel 
bars at £6 5s , iron bars at £6 l5s., steel hoops at £6 10s., steel 
rail strip at £6 7s. 6d., steel sheets at £7 10s., packing iron and 
steel at £5 10s , all less 24 per cent. f.o.t. Galvanised and corru- 
gated steel sheets are at £12 10s. per ton, 24gaugein bundles, less 
4 per cent. f.o.t. Heavy steel rails are obtainable at £5 5s. per 
ton net f.o.b. Cast iron railway chairs run from £3 10s. to 
£3 12s, 6d. per ton net. 


Coal and Coke. 

The steam coal market is very strong, and a good pro- 
portion of the late sudden rise in prices is maintained. All the 
steam coal collieries are well occupied, and are likely to continue 
so, for the spring shipping season is always a busy one. The out- 
look is altogether promising in this branch, and consumers abroad 
are hastening to secure supplies. Best steams are 11s. 9d. to 12s. 
f.o.b., and seconds 10s. 6d., while ordinary smalls are at 5s, The 
gas coal trade is brisk, but will probably slacken a little, as what 
is usually the quietest time of the year in this branch is at hand. 
Best Durham gas coals can be bought at 10s. 3d. per ton f.o.b., 
and even 10s., with seconds at 8s. 9d. to 9s. 3d. Bunker coals are 
in s.mewhat better request, as idle steamers are finding employ- 
ment, and being taken out of the ranks of the “‘laid-ups;” the 
price, therefore, is rather better—from 8s. %d. to 9s. per ton. 
Coking coals are in more request at 8s. 9d. Foundry coke has 
risen to 17s., and in some cases 17s. 6d. f.o.b., while furnace coke 
is 14s, 9d. to 15s., delivered equal to Middlesbrough. Gas coke is 
quoted 13s. 3d. to 13s. 6d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

Ir cannot be said that there has been any real improve- 
ment in the position of trade in Scotland since the beginning of 
the current month. Railway returns, which had an upward turn 
at the close of the financial half year, have recently been unsatis- 
factory. No doubt there are yet undisclosed economies, which 
will go far to neutralise the falling away in the receipts; but the 
shrinkage in revenue is, nevertheless, only too apparent, and until 
the goods and mineral returns, at least, take an upward turn 
there will be no real proof of a substantial expansion of trade. 
Recent curtailment of passenger traffic facilities and increases of 
fares are telling adversely not only on the railway returns, but are 
at the same time hampering and restricting the movements and 
operations of commercial travellers as wellas other representatives 
of industry. Complaints regarding these results of railway com- 
bination are rife on all hands—so much so, indeed, that it may 
become a question whether the companies are not carrying 
economies farther than is consistent with the interests of the 
public business. It is all the more unfortunate that such drastic 
curtailment of traftic facilities and increase of charges should have 
been introduced at a time when every encouragement was neces- 
sary to assist in bringing about a revival of trade. 


The Pig Iron Market. 

Towards the close of last week the prices of warrants gave 
way to some extent, as a result, it was alleged, of purchasers 
selling to take profits before the holiday. The market was closed 
from Thursday afternoon till Tuesday morning. On its re-open- 
ing the feeling of the market was comparatively strong, a fair 
business taking place at improving rates. Since last weekly 
report business has been done in Cleveland warrants from 47s. 24d. 
to 47s. 1ld. cash, at 47s, 54d. to 47s. 11d. for delivery in one 
month, and 47s. 1ld. to 48s. 4d. three months, It was also 
reported on ’Change that quantities of Cleveland warrants had 
been disposed of at 47s. 84d. and 47s. 9d. for delivery at the fixed 
date of 22nd June next. The advices from America and the Con- 
tinent in the last few days have on the whole been somewhat 
discouraging, and have not tended to assist the improvement 
which recently appearcd in the warrant market. At the same 
time, there is undoubtedly a certain revi al of interest in warrants 
on the part of the speculating and investing public, and this isa 
feature of the market which has not infrequently in the past given 
a stimulus which led to an increase of trade. 


Scotch Makers’ Iron. 

The demand for Scotch makers’ pig iron, which was 
moderate last week, has in the last few days been quite active, 
and the recent advance in prices is maintained. Monkland, No. 1, 
is quoted at Glasgow 55s.; No. 3, 53s.; Carnbroe, No. 1, 5ts. 6d.; 
No. 3, 53s. 6d.; Clyde, No. 1, 59s. 6d.; No. 3, 53s. 6d.; Gartsherrie, 
No. 1, 60s.; No. 3. 54s.; Calder and Langloan, No. 1, 60s.; No. 3, 
55s.; Summerlee, No. 1, 6ls.; No. 3, 56s.; Coltness, No. 1, 88s. 6d.; 
No. 8, 57s.; Glengarnock, f.a.s., at Ardrossan, No. 1, 62s.; No. 3, 
56s.; Eglinton, at Ardrossan or Troon, No. 1, 543. 6d.; No. 3, 
52s. 6d.; Dalmellington. at Ayr, No. 1, 57s. 6d.; No. 3, 52s. 6d.; 
Shotts, at Glasgow or Leith, No. 1, 60s.; No. 3, 55s.; Carron, at 
Grangemouth, No. 1, 62s. 6d.; No. 3, f6s. 6d. perton. There are 
82 furnaces in blast in Scotland, compared with 72 at this time last 
year, and of the total 40 are producing hematite, 37 ordinary, and 
5 basic iron. 

Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5814 tons, compared with 5543 in the corre- 
sponding week of 1208. There was despatched to the United 
States 200 tons, Canada 160 South America 260. India 245, 
Australia 628, France 20, Germany 340, Spain and Portugal 145, 
China and Japan 95, other countries 475, the coastwise shipments 
being $256, against 3365 tons in the corresponding week of last 
year. The arrivals at Grangemouth of pig iron from Cleveland 
and district were larger than usual, amounting to 16,479 tons, 
which shows an increase of 7021 over the quantity imported in the 
corresponding week. 





Hematite Ore and Pig Iron. 

During the past six days the imports of ore into the Clyde 
were heavier than usual, consisting of eighteen cargoes, two of 
which came from the North of England, and all the rest from the 
Continent. Although the quantity imported is large, it is under- 
stood that it will soon be absorbed, the manufacture of hematite 
pig iron being on an extensive scale, while considerable supplies 
are also wanted for other purposes. The market for hematite 
pigs is quiet, but steady, merchants quoting 58s. 6d. per ton for 
Scotch hematite delivered at the West of Scotland steel works. 


Finished Iron and Steel. 

Business in these branches is still in an unsatisfactory 
condition. Home steel orders for shipbuilding and other purposes 
are scarce. In the case of shipbuilding specifications, it was 
expected that much more work would have been by this time 
available, and an impression has got abroad that orders are being 
held back in expectation of reductions in price. Makers have 
great reluctance in making any concession, a: the cost of produc- 
tion has not been materially reduced; indeed, as far as raw 
material is concerned, the outlay has recently been to some extent 
increased. As regards export business in steel, the current quota- 
tions of merchants are so much below makers’ ideas that very little 
can be done. Both steel and malleable ironworks are but partially 
employed. 


The Coal Trade. 

While the coal markets are dull owing to heavy outputs 
at the collieries, the shipping trade has shown somewhat remark- 
able animation. In the past week the shipments have still further 
increased both on the West and East Coasts of Scotland, and the 
prospect is that, as regards the continental trade, the present 
rate of export may not merely be maintained, but increased. The 
prices of shipping coal are maintained. ‘There has been a fair 
business done in house coal for home consumption at steady prices, 
but manufacturing qualities continue to go off slowly. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. 


State of the Coal Trade. 

A FAIRLY good week was enjoyed last week, and all ports 
were busy, and as 52,000 tons were docked up to Saturday night 
at Cardiff, there were signs of more requirements coming in than 
would be met ; as in holiday times, no matter what is the need of 
the collier, the holiday must be observed. It was notified on 
Saturday in the district that this week would be a broken one, 
and the trade informed that few, if any, of the men would go to 
work until Wednesday night. 


Latest Prices Cardiff. 

It was nothing unusual to find that when business was 
resumed there was very little to do; idleness was the chief 
characteristic, and prices had not moved out of the last week’s 
groove. Latest prices obtainable were as follows:—Best large 
steam, 14s. 9d. to 15s. ; best seconds, 13s. 6d. to 14s. ; ordinary 
seconds, 12s. 9d. to 13s. 3d. ; best drys, 14s. 3d. to 14s. 6d. ; 
ordinary drys, 12s. 9d. to 13s. 3d.; seconds, 12s. 3d. to 12s. 6d. ; 
best washed peas, lls. 6d. to 12s.; seconds, 10s. 3d. to 10s. 6d.; 
very best smalls, 9s. 6d. to 10s.; best ordinaries, 8s. 9d. to 9s. 3d.; 
inferior sorts, 8s, 3d. to 8s. 6d. Best Monmouthshire black vein, 
13s. 9d. to 14s.; second ordinary Western, 13s. to 13s. 3d.; best 
Eastern, 12s. 3d. to 12s. 9d.; seconds, lls. 6d. to 12s. Bitumin- 
ous coals: Very best household, 17s. 6d. to 18s.; best ordinaries, 
14s. 6d. to 16s. 6d. No. 3 Rhondda, 17s. 6d. to 18s.; smalls, 9s, 6d. 
to 9s. 9d.; No. 2 Rhondda, 1ls. 6d. to 12s, Patent fuel, 14s. 6d. 
to 16s. Pitwood, 18s. to 18s, 3d. Coke, 15s. 6d. to 26s. No 
change. 


Newport Coals. 

One or two offices were open, but only a small business 
was done. The ruling prices of Saturday were repeated. Here 
the list is given of only the principal coals :—Black vein, 13s. 6d. 
to 13s. 9d.; Western Valleys, 12s. 6d. to 13s.; Eastern Valleys, 
12s. to 12s. 6d.; best house coal, 16s. to 16s. 6d. Patent fuel, 
13s. 6d. to 13s. 9d. Coke, 15s. to 16s., furnace ; foundry, 16s. 6d. 
to 17s. Pitwood, 18s. to 18s. 3d. 


Swansea Coals. 

Steady tone and hopeful prospect. Swansea shipped 
78,000 tons last week. Lowest prices approximate very closely to 
the last full lists we have given. The leading kinds as follows :— 
Best malting, 23s. to 23s. 6d. net ; seconds, 19s. 6d. net to 20s. 6d.; 
big vein, 17s. 6d. to 18s 6d.; red vein, 13s. 6d. to 14s. 6d., both 
net ; rubbly culm, 4s. 9d. to 5s., less 2}; duff, 2s. 6d. to 3s. 9d. net. 
Other coals: Best steam, 15s. to 15s. 6d.; No. 3 Rhondda, 17s. 6d. 
to 18s, 6d., both less 24. Patent fuel, 12s. 6d. to 13s., less 2}. 


Iron. 

There has been no movement of account, but a strong 
impression prevails that one is pending. Briskness has again been 
a feature at Dowlais, and on Good Friday, which is usually a heavy 
day with ironworkers, the mills and furnaces were very busy. 
Large quantities of rails were turned out, the heavy for India, 
and a fair total for local railways, which would appear to be 
getting ready for the usual relaying time. Siemens’ furnace is 
inoperative, owing to a little labour trouble, but it is thought 
that amicable arrangements are not far removed. The dump- 
ing of billcts has ceased for the time, but the district is 
still thought to be a good one for all competing works 
to put in their pig iron and other consignments. Grimsby 
consigned 1000 tons to Swansea this week; 3360 tons ore 
came to Ebbw Vale from Bernabe and iron ore from Watchet ; 
old rails from Dublin. Cardiff despatched 3400 tons rails to 
Beyrout. Latest prices Swansea Metal Exchange mid-week :— 
Pig iron: Hematite mixed numbers, 56s, cash and month ; 
Middlesbrough, 47s. 7}d. cash, 47s. 10d. month ; Scotch, 53s. 9d. 
cash and month ; Welsh hematite, 59s. to 60s. c.i.f.; East Coast 
hematite, 58s. 6d. to 59s.; steel bars, Siemens, £4 7s. 6d.; 
Bessemer, £4 6s. 6d. to £4 7s. 6d. No quotations in rails, but the 
basis arranged is thought to warrant a little trade with the open- 
ing year. India is being well supplied, and the railway require- 
ments cannot be much longer deferred. Swansea steel trade 
quiet ; seven furnaces out. 


Tin-plate. 

The trade recorded a good week. Business steady. As 
showing the vigour infused by holiday prospects, 96,999 boxes 
were received from works, and during the week 181,252 boxes were 
shipped, leaving stocks at 249,828 boxes. Latest prices :— 
Ordinary plates, 11s. 74d. to 11s. 9d., both Si and B x 
C. A. roofing sheets, £5 2s. 6d. to £8 5s.; big sheets for galvanising, 
£8 5s. to £8 7s. 6d. per ton ; finished black plates, £9 2s. 6d. to 
£9 5s.; galvanised sheets, 24 g., £12 10s.; block tin, £133 17s, 6d. 
per ton. Other quotations:-Copper, £57 13s. 9d. cash; 
£58 7s. 6d. three months. Lead, £13; English, £13 17s, 64d.; 
Spanish, £13 7s. 6d. ; spelter, £12 10s, 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. R. EaSTON AND SON, engineers, inform us that they 
have removed to 28 and 30, Southwark Bridge-road, S.E. 





WALKER Broruers, Limited, constructional en ineers 
Walsall, announce that they have opened a Lond ¢ weep Be 
Bury-court, St. Mary-axe, E.C, “i issih tle 


THE Browne Engineering Company informs us that ; 
changed its address, and that all communications shoul “ 
addressed to it at Norfolk House, Laurence Pountney.hil] 
London, E.C. y-aul, 


WE are informed that on the 19th 
Company, Limited, of Cornwall-buildings, 
mingham, will open an office at Manchester. The address will be 
Wilfred-street, off Sherbourne-street, Salford, Manchester. 


In order to facilitate the handling of the business in Dixoi 
graphite specialities, and to keep this branch of their business 
separate, Messrs. Knowles and Wollaston have transferred to 
Graphite Products, Limited, their contract for the sole agency for 
the Joseph Dixon Crucible Company, for Europe, Asia, Africa 
and Australasia; the address is Ticonderog Works, 21\.250; 
Queen’s-road, Battersea, S.W. : 


inst. the Switchgear 
Newhall-street, Bir. 








EDINBURGH AND RaILLess TRAMWAYS.—The burgh engineer 
of Edinburgh has prepared a report for members of the Tramway 
Committee of the Town Council dealing with railless electric trac. 
tion for the suburban districts of the city. The railless system, 
he explains, is one upon which cars or omnibuses are operated by 
electric motors, obtaining their energy from overhead trolley 
wires, and for which no special track is required. A hinged boom 
or flexible cable admits of the cars passing any other vehicles 
and leaves them, within reasonable limits, free to traverse the 
whole width of roadway like ordinary vehicles. Though stil] jn 
its infancy, the system has ed out of the experimental stage, 
and has been installed in France and Germany. The report sug. 
gests a route, commencing at Tolleross, which is the centre of a 
large population, and also a tramway centre, comprising about 24 
miles within the city and 2 without. The capital cost would be : 
Overhead equipment and cables (say, £1500 per mile), £7500: 
fourteen cars, being sufficient for a five minutes’ service within the 
city and a ten minutes’ service beyond, and including spares, at 
£750, £10,500 ; and car shed, buildings, and sundries, £2000—a 
total of, say, £20,000. Presuming a five minutes’ service within 
the city and a ten minutes’ service outside, there would be « total 
car mileage of 248,820, which would represent a standing charge 
per car mile, upon a basis of 7 per cent. interest on capital at 
11,3d., which would compare with the cable rate of 11/d., and 
with the overhead system, with single line and passing places, of 
5jd. The obvious advantage of the railless system, it is pointed 
out, is that less capital is required, rendering the possibility of 
necessarily infrequent service working profitably, the rapidity of 
construction, the flexibility of the system, particularly in narrow 
streets, the lack of necessity for street improvements, and the fact 
that the cars do not appropriate any definite portion of the road- 
way. ‘The serious disadvantage of the system pointed out in the 
report is the question of the roads, the operation of a fleet of 
omnibuses, particularly on macadam roads, having a deteriorating 
influence, and causing additional cost of upkeep, 


NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. —The 
annual general meeting of the Association was held at Dartmouth 
House, Westminster, on the 23rd March, Mr. H. Bevis being in 
the chair. The report of the Committee pcinted out that the 
Manchester Electrical Exhibition, which had been initiated by the 
Association in conjunction with the Manchester Corporation, had 
proved a great success, Members of this Association who had 
exhibited had received a preferential discount on rent for space 
which had averaged more than their yearly subscription to the 
Association, in addition to the further return which had been 
made to all the exhibitors. A meeting of manufacturers of electric 
light fittings had been recently held with a view of deciding ona 
uniform procedure in certain cases. In order to increase the use- 
fulness of the Status Bureau, the Committee proposed that this 
should be worked in conjunction with the Fritish Traders’ Associa- 
tion. A satisfactory scheme had been drawn up giving consider- 
able benefits to members. The services of the Association had 
been of use to a member in a dispute with a railway company. 
Mr. Bevis had been elected chairman of the Committee. The 
Secretary, Mr. Davenport, having resigned, Mr, F. B. O. Hawes 
had been appointed to succeed him. ‘The offices will be moved to 
Balfour House, Finsbury-pavement, London, E.C., on the 25th 
March. In moving the adoption of the report, the chairman drew 
attention to the benefits which the members had, in the majority 
of cases, obtained from the Association, and several members 
present, in supporting him, stated that they had saved their 
subscriptions many times over owing to the assistance they 
had obtained from the Association. The chairman also pointed 
out that the meeting of the manufacturers of electric light 
fittings had been well supported and had resolved to have a 
further meeting. Thereport and accounts having been duly adopted, 
the retiring members of the Committee were re-elected, and 
Messrs. B. Longbottom and D. N. Dunlop were elected members 
of the Committee. Messrs. Stan Marsh and Beaver were elected 
auditors, and the election of Mr. F. B. O. Hawes as secretary 
was contirmed, as were also the arrangements with the British 
Traders’ Association. 


LLoyp’s REGISTER SURVEYING Sta¥¥.—The retirement of three 
members from the Scottish staff of Lloyd’s Register of Shipping, 
owing to having reached the age limit, is a circumstance which was 
marked in Glasgow recently by a complimentary dinner to the 
surveyors in question. Mr. James Mollison, principal engineer 
surveyor, Mr. J. L. Sinette, senior ship surveyor, and Mr. J. T. 
House, ship surveyor. Mr. Thomas J. Dodd, principal surveyor, 
Glasgow, presided over a company representing the surveying 
staff of the society, both on the Clyde and the East Coast of 
Scotland, and in presenting each of the guests with a handsome 
souvenir, dwelt upon their long and valuable services to the 
society. The three had passed altogether something like one 
hundred years in the society’s service. They had been privileged 
to serve through a period of enormous development in the sciences 
of shipbuilding and engineering, and had probably seen more 
changes than would take place in the experience of their 
successors, In 1874 Mr. Mollison could not surely have dreamed 
that thirty years later he would be taking part in the trials of a 
turbine-driven steamer of 81,000 tons, running at a speed of 
254 knots, It was hardly possible that the next thirty years 
would see a corresponding development. Mr. Mollison, in his 
reply, said that in 1874, and for some years later, the society had 
only two surveyors at Greenock and four at Glasgow, with 
himself as a go-between. Now they had thirty-six, fully five 
times that number. In consequence of the retirement of these 
officers, a number of changes in the staff in various districts are 
being made. Two transfers to the Glasgow district are of 
particular interest. Mr. J. H. Heck, who is at present principal 
engineer surveyor at Newcastle, and well known as one of the 
ablest of Lloyd’s officers, is to fill Mr. Mollison’s place as principal 
engineer surveyor at Glasgow. He is a native of London, and has 
already served the society in Newcastle, Aberdeen, Newport, and 
again in Newcastle, having been altogether twenty-seven years on 
the staff. Dr. J. Briihn, who is at present on the London staff, 
goes to Glasgow to fill the position of senior ship surveyor, vacated 
by Mr. Sinette. His reputation asa scientific naval architect 1s 
wide, and he has contributed largely to the proceedings of the 
Institution of Naval Architects and other technical bodies. Mr. 
David McAaslan is wor | transferred from Greenock, to be 
principal ship surveyor at West Hartlepool, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
From the Siegerland. 
THE quarter just ended has not brought any improvement 
he iron industry, and prospects are just as dull as before, On 


e, a moderately good employment was maintained at the 
{ but the working hours were considerably 


for t 
he who r 
ics establishments, 
reduced. 
Quiet Tone in Rheinland-Westphalia. 

A falling off in the demand for bars and girders is reported 
, the Rhenish-Westphalian district. Prospects for a Bar 
Union being worse than ever now, the offers of the ‘‘ mixed” 
works increase strongly, and prices have already fallen bel iw 
M.1C0 p.t.; the Saar works and those of the Lorraine-Luxemburg 
district offer at M. 97.50 p.t., free Oberhausen ; even less is known 
to have been taken, the mixed works of the Rhenish- Westphalian 
district, for instance, having gone down to M. 95 p.t. for common 
in basic bars. An improvement of any importance in the prices of 
cale is out of the question, at all events for the present, because 
some contracts reach into 1910. A fair amount of work is being 
secured from abroad, M. 90 p.t. being the average quotation. 


from 


Production of Pig [ron in Germany. 

According to official statements given by the Union of 
German Iron and Steelmasters, the output of pig iron in Germany, 
including Luxemburg, was 1,073,116 t. for March, as compared 
with 949,667 t. in February and 1,046,998 t. in March of last year. 
Production of the different sorts of pig iron was as fullows :— 
Foundry pig, 184,328 t., as against 199,769 t. in March, 19 8; 
Bessemer, 37,734 t., compared with 35,937 t. in 1908; basic, 
M. 700,041 t., as against 653,682 t.; steel and spiegeleisen, 
95,349 t., compared with 93,997 t.; forge pig, 55,664 t., against 
63,613 t. in March, 1908. Production of pig iren during the period 
from January to March of present year was 3,044,504 t., compared 
with 3,102,513 t. for the same period the year before. 


Coal in Germany. 

A weak trade is generally being done in fuel; only from 
the South German market improving accounts are given as regards 
the number of orders. Silesian coalowners are doing a fairly 
regular trade in engine and house fuel, but prices for the latter 
have been reduced 5pf, to 6pf. per 100 kilos, In coke an irregular 
business is being transacted ; prices are the same as before. 


Austria-Hungary. 

The tendency all round continues downward, and very 
little business has been done in the course of the past week, both 
in raw and in manufactured iron. The coal p.ts of the Ostrau- 
Karwin district have secured some large orders recently, and the 
consumption of the brick kilns, chalk and cement works has 


extended. 


Increasing Dulness in Belgium. 

The feeling of uncertainty that is becoming so general has 
caused a further falling off in the demand for all descriptions of 
iron on the Belgian market ; a poor and irregular business is being 
transacted, The trade in bars and in plates is going from bad to 
worse, foreign competition becoming alarmingly strong. Basic 
bars have been sold at £4 8s., and plates could be obtained at 
£4 19s. p.t. The employment of the construction shops is satis- 
factory, and the railway and engineering branches can also boast 
of having a good supply of orders. The total supply in rails and 
general railway material for the new Bulgarian State Railway from 
Sofia to Widin, with a length of 250 kiloms., is to be granted to 
Belgian steel works, and a deputy of the State Railways is reported 
to have already arrived in Brussels for the purpose of negotiating 
with the steel works, 


The Polish Iron Industry in 1908. 

An accurate account of the development of the Polish 
iron industry in 1908 is given by a recently published official state- 
ment which shows the output in pig iron to have been 12,793,000 
pud, as compared with 17,387, pud in 1907, 18,542,000 pud 
in 1906, 15,379,000 pud in 1905, and 22,816,000 pud in 1904. In 
the manufactured iron department the depression was less marked. 
In semi-finished steel 22,022,000 pud have been produced in 1908, 
as against 24,393,000 pud in 1907, 23,638,000 pud in 1906, 20,185,000 
pud in 1905, and 27,119,000 pud in 1904. In finished iron and 
steel the following quantities have been produced in the years 
1908, 1907, 1906, 1905, and 1904 :—17,312,000 pud, 19,781,000 pud, 
19,410,000 pud, 16,887,000 pud, and 21,638,000 pud. Pig iron is 
being largely imported from other districts, while the import in 
semi-finished steel and in finished articles has been decreasing. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, March 31st. 

THE only improvement in the steel industry this week is in tin- 
plate, sheets, and merchant steel pipe. Quite a volume of busi- 
ness has been submitted which is being figured on at present, and 
by the close of the week it is probable large orders will be in the 
hands of the millowners. The American Sheet and Tin-plate 
Company is operating to 95 per cent. of capacity. The indepen- 
dent tin-plate mills are also running practically full, and the price 
for tinplate bars is fixed at 25 50 dols., delivered at points within 
a hundred miles of Pittsburg. The canning industry will bea 
very heavy purchaser and much larger quantities will be wanted 
than in the years past. There is also an active demand for mer- 
chant steel pipe, and large orders are likely to be booked almost 
any day. The Philadelphia Company has placed an order for 
thirty miles of 16in. pipe and the Kansas Natural Gas Company 
has placed an order for sixty miles of 16in. pipe. Agricultural 
requirements are coming in very slowly. There are two reasons 
for this. First, it is a little ahead of the usual time for placing 
contracts, and it is probable, so buyers think, that the tariff will 
bring about a reduction. The New York Central Lines are in the 
market for 35,000 tons of steel for bridge and terminal work. 
Much of this material will be madein Pittsburg mills. Structural 
material is still on the down grade, and while a week or two ago it 
was stated that 1.20 was the lowest possible price, business has 
been taken at 1.10 and as low as 1,06. These low figures, how- 
ever, are contradicted by manufacturers. A good many hopper 
cars are being added for coal carrying purposes. The Baltimore 
and Ohio Railroad has received offers for the construction of 10,000 
steel cars, and this order will probably be placed some time this 
month. In copper there is very little worth noting beyond a frac- 
tional improvement. Lake is quoted to-day at 123 to 134 ; electro- 
litic at 124, and casting at the same figure. Several large sales 
were made on European account. Domestic demand is very low. 








_THE motormen and conductors of the Lake Shore 
Electric Railway Company, Cleveland, are being subjected toa 
Series of severe tests, A special car has been fitted up in 
which these tests take place. Not only are the motormen 
required to learn the operating rules of the company, but they 
must be able to make any slight or temporary repairs to their 
motors, One side of the car is titted with a dark room, where the 
men are subjected to a colour test. A novel test in this 
room is that which requires the men to judge distances by the 
sives of illuminated signs, Different sized tail lights, letters, &c., 
are used, corresponding to the sizes as they would appear at 
different distances from the car, and the men are required to 
determine their distances merely from their size, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 


Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 


The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any perscn may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





GAS PRODUCERS. 


11,433. May 26th, 1908.—IMPROVEMENTS IN AND RELATING TO 
GAS EX PANDERS OR PRESSURE CONTROLLERS, hy Georges Lantan- 
nots, of 14, rue d’ Elverdinghe, Ypres, Belgium. 

This invention relates to a gas pressure regulator of the type 
having a collapsible chamber actuating a regulating hinged door 
through leversand links. The essential feature of this invention 
consists of a bell crank lever arranged to oscillate on its elbow and 
one arm of which frictionally engages the hinged door, while the 
other arm is pivotally connected to the top of the collapsible 
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chamber. The apparatus comprises a chamber containing gas 
under high pressure ; another chamber containing gas under low 

ressure ; bellows made of leather and communicating with the 
ae pressure chamber through an opening A ; a valve comprising 
a pivoted door ; a bell crank lever and a rod connecting the latter 
to the bellows. When the pressure is lowered in the low-pressure 
chamber below the desired reduced pressure, the bellows will be 
flatter ed to a correspondent extent and cause the ijever to swing 
through the agency of the connecting-rod, thereby opening the 
door to a small extent—see dotted lines in Fig. 1. The door will 
be closed again as soon as the pressure of the gas in the chamber 
is brought back to the normal degree. A minute opening B pro- 
vided at the top of the apparatus permits of the circulation of air 
during the operation of the bellows. This opening is very minute, 
and as the apparatus is closed on all sides, there can be only a slight 
escape of gas when the bellows have a rupture.— March 17th, 1909. 


TRAMWAYS AND RAILWAYS. 


11,978. June 2nd, 1908.—IMPROVEMENTS IN AND RELATING TO 
SanDiINnG DEVICES, by the British Thomson-Houston Company, 
Limited, of 83, Cannon-street, E.C., and William Park, of 
Churchover Rectory, Rugby. 

This invention admits of continuous operation and does not 
require constant attention on the part of the driver. The flow of 
sand is regulated automatically, and comes into operation immedi- 
ately any slipping of the car wheels occur. The device consists of 
two small wheels mounted on a spindle flexibly supported on the 
vehicle and inclined at an angle, so as to bring one of the small wheels 
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into contact with the periphery of the wheel of the vehicle, and 
the other simultaneously into contact with the running surface. 
These two small wheels are thus driven in opposite directions when 
the vehicle is in motion, and the spindle is operated so as to 
bring them into contact with the driving wheel and running 
surface respectively. These two small wheels are so mounted on 
the spindle and so constructed that they form two of the elements 
of the differential gear of which the third member is connected to 
the spindle. At the opposite end of the spindle is secured a chain 
sprocket adapted to transmit the rotary movements of the spindle 
through a driving chain to the sand distributing gear connected 
to the sand receptacle of the vehicle. When the vehicle is in 
motion the spindle is operated so as to bring the small wheels into 
contact with the driving wheel and running surface respectively, 
either by depressing a lever on the driving platform or in the case 
of an electrically-driven vehicle through the magnetic action of a 
solenoid or other similar arrangement deriving its actuating 
current from the electric supply circuit of the vehicle or from the 
motors themselves when they are connected as braking generators. 
The pull thus obtained is applied to the spindle carrying the small 
wheels, so as to put these latter into contact with the driving and 
running surface simultaneously. If no slipping is occurring 
between the driving wheel and the running surface, the small 
wheels will rotate in opposite directions at equal vel: cities and no 
rotary motion of the spindle will take place. If slipping occurs, 
however, the difference in velocity of thetwo small wheels will pro- 





duce a rotation of the spindle through the action of the differential 
gears. This will cause the spindle through the chain drive to 
operate the sand distributing mechanism, and it will continue to 
do so so long as slipping occurs.— March 17th, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES, 


20,192. September 15th, 1908.—IMPROVEMENTS IN AND RELATING 
TO FouNDRY MOULDING MacuHINEs, by Rudolph Geiger, of 
Friedrichshile, Reutlingen, Kingdom of Wiirttemburg. ~ 

According to this invention the pattern-carrying table is rota- 
tably mounted in side slides, which are moved by means of two 
oppositely handed screws, In this way the machine is of very 
simple construction. The motor is preferably an electric motor of 
the continuous-current type, so that the direction of rotation may 
be changed as desired, so as to avoid the necessity of change gear. 

Such a motor, in consequence of its winding, has the property of 
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automatically running more qu‘ckly at low loads, so that when 
the press is being released and the pattern is being moved from 
the moulding box, greater speed is secured, and the period of 
working reduced. The motor is coupled direct to the driving 
shaft of the machine, and is provided with a maximum-current 
contaet breaker, and is arranged above the working parts of the 
machine so as to be out of the region in which it could be damaged 
by the dust from the moulding machine. The motor drives two 
screwed spindles through worm gearing, and a safety coupling is 
introduced in thedrive. The spindles are arranged with right and 
left-hand screws, and the worm drives belonging to each spindle 
are oppositely cut, so that in this way no unbalanced axial push 
is exerted upon the worm-wheel driving shaft. The accompanying 
engraving illustrates the invention.— March 17-h, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


14,948. July 14th, 1908.—IMPROVEMENTS IN OR RELATING TO 
DEVICES FOR PREVENTING SKIDDING IN CONNECTION WITH 
AUTOMOBILES OR SRLF-PROPELLED VEHICLES, by Harry Cecil 
Burton, of 56, Lower Sloane-street, S. W. 

The invention consists in a device for preventing lateral move- 
ment or skidding, comprising two road-gripping wheels, mounted 















































on an axle adapted to slide freely in a horizontal direction in 
slotted brackets or carriers and capable of yielding in a vertical 
direction, and means for imparting a graduated downward 
pressure to the wheels when side-slip occurs for the purposes 
specified. —March 17th, 1909. 


LIGHTING AND HEATING. 


13,580. IMPROVEMENTS IN ELECTRIC ARC LAMPS, Siemens Brothers 
Dynamo Works, Limited, of York Mansion} York-street, 
Westminster. 

This invention relates to improvements in the striking mechan- 
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ism of electric arc lamps, and more particularly to the lamps of 
searchlight projectors. The right and left-handed screwed rods 
A A! are shown, by way of example, mounted in bearings of a 
frame on which the carbon holders D D! slide as shown. Inter- 
nally screwed lugs or traversing nuts B B! fixed to the holders 
engage the right and left-handed screws on the rods as shown, so 
that, as soon as the rods are rotated in the ordinary process of 
feeding either automatically or by hand, by turning the wheel F 
the carbons will approach or recede from each other as desired. 
The two rods A Al are fixed by cottar pins to two circular rack 
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pieces H H! having gear teeth or racks L L! at their extremities as 
shown, and these rack pieces are free to slide longitudinally in a 
tube or bush J which rotates in a bearing K which is fixed to the 
lamp casing and is prevented from moving longitudinally by the 
projections M. The rack pieces caunot, however, rotate indepen- 
dently one of the other, as each loosely engages a feather or sey N 
which is fixed in the tube J by screws or other means. A gear 
whee! or pinion O is mounted on a spindle X carried by the tube 
J, and its teeth engage the corresponding teeth of the end pieces. 
The process of striking the are takes place, for example, by the 
rod A connected to the series magnet P of the lamp being pulled 
outwards, and this force is communicated by the pinion O and the 
racks L L! to the other rod A as a push, the carbons being thereby 
separated. Should there be any lifting required by one of the 
carbon holders it will be balanced by a corresponding falling of the 
other holder.— March 17th, 1909. 


BATTERIES AND ACCUMULATORS. 


12,841. June 16th, 1908.—IMPROVEMENTS IN THERMO-ELECTRIC 
BATTERIES, Johannes Marschall, of 198, Grosserhainerstrasse, 
Dresden, Saxony. 

From an iron, nickel, German silver, or like plate an annular 
member D, having a correspondingly large shoulder C, is stamped 
out, two small lugs K B each having a hole through the same 
being provided on each shoulder, as is clearlyshown. The surface 
A between the shoulder and ring, the shoulder C and the lugs K 
and B of the part of the cell which has been stamped out are 
coated completely both back and front with a film of varnish, or 
an enamel or any other suitable insulating layer may also be used 
instead of varnish. The parts A and C and the lug K, but not 
the lug B, are then made electrically conducting again both back 
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and front on the surface of the varnish by either graphite, a 
metallic powder, tinfoil or sulphide of silver being applied on the 
varnish. The lug B remains without this electrically conducting 
coat. The entire stamped part of the cell prepared in the manner 
indicated above is then galvanised in an electrolytic bath and 
thereby provided with a further coat. Here also the lug B 
remains free from the electrolytic deposit, so that the iron or the 
like of which the part consists remains clean and bright when the 
varnish is removed. In this manner a thermo-electric cell is pro 
duced, the contact surfaces of which extend over the entire ring 
D. The part A, which is made relatively short and having a large 
cross-sectional area, serves as conductor from the real thermo- 
electric cell to its terminals, namely, to the lugs Kand B. The 
part C, which dips into an oil, petroleum or like bath, serves as 
cooling surface. The lugs slanting in one direction are connected 
by bolts in groups, and the lugs sloping in the other direction are 
also connected by bolts in groups, so that two sets of groups of 
lugs are obtained which slant in opposite directions.— March 17th, 
1909, 


ORDNANCE AND ARMOUR. 


2817. February 7th. 1908.—IMPROVEMENTS IN OR RELATING TO 
CAPPED ARMOUR-PIERCING PROJECTILES, by Sir Robert 
Abbott Hadfield, of Parkhead House, Sheffield, and Alex- 
ander George McKenzie Jack, of Rockhills, Brincliffe, 
Sheffield. 

This invention has reference to capped armour - piercing 
projectiles, and it has for object inter alia to enable the ballistic 
results or advantages obtainable with projectiles the ogival head 

. portions of which have a large radius, say a radius of four 

calibres, to be obtained with capped projecti'es having a much 

smaller radius, say, for example, about two calibres, without the 
necessity for this purpose of having unduly ‘o increase the 
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shaft, having two loose drums, with a double clutch between them, 
and each provided with a brake, the driving shaft being fixed at 
any convenient pl-ce in the main haulage road. ‘The motive 
power is derived from any source available at the mine. There 
are two anchored pulleys—one at either end of the coal face to be 
operated—and a light wire rope passing round the driving and 
anchored pulleys, and attached to the ends of a train of tubs. 
Presuming that the train of tubs is marshalled along the coal face 
to the right of the main haulage road, and that the tubs have been 
filled with coal, the clutch is thrown into gear with the cor- 
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responding pulley on the main driving shaft. The train is thereby 
drawn along the coal face towards the left. As each tub passes 
on to the bridge, over the main haulage road, its toothed wheel 
gears into a rack, and makes one complete revolution, discharging 
the coal into the tram truck beneath. When the full train has 


the clutch to the other loose pulley of the driving shaft, it may be 
at once returned to the right section of the coal face. As each 
tramway truck, on the main haulage road, is filled from the von- 
veyor tubs, it is conveyed to the surface in the usual way.—March 
17th, 1999. 


MISCELLANEOUS. 


18,855. 

5 TO MaGNetic SEPARATORS. Harold Alcock, of Doseley, Daw- 
shire. 

This invention relates to magnetic separators of the kind 


wherein a stationary electro-magnetic system is arranged within a 
rotary drum of non-magnetic material, and the magnetic particles 
non-magnetic material under treatment. Three electro-magnet 


plates B and C with intervening packing pieces D, each such core 
terminating in a segmentally shaped pole piece E 


two end poles of different polarity. The drum is of non-magnetic 
material and may conveniently be made of brass having ends 
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closed by discs H, also of non-magnetic material, which are adapted 
to rotateupona stationary shaft. Thediscsare shown as formed with 
internal and external bosses K, the internal bosses being in contact 
with the plate B, or nearly so, but not the p'ates C or the packing 


out undue rubbing of the bosses. The coils are connected to con- 
ductors which may extend through the shaft. The periphery of the 
drum is provided with three sets, L, M, N, of annularly arranged 
segments, which are formed so that they extend to the inner 
peripheral surface of the drum and just clear the stationary 
magnet poles. Between and at the sides of the sets L, M, and 
N of the segments are other annularly arranged sets of seg- 
ments O which do not extend to the inner peripheral surface of 
the drum, but are removably attached like the other segments by 
means of screws or the equivalent, of brass or other non-magnetic 
metal. The arrangement is such that the magnetic lines of force 
pass with but little leakage to the exterior of the drum through 
the segments, and are confined to the exterior surface as far as 
possi-le by the intervening segments QO, all as upproximately 
indicated by the dotted lines. The segments, it will thus be 
seen, have induced poles where the magnetic flux enters and 





the finer magnetic particles, so that the same can make actual 
contact with surfaces which are not acted upon to any great 


| extent by the coarser non-magnetic portion of the refuse. — Marc/ 


17th, 1909. 


dimensions and weight of the caps used with such projectiles 


which would detract from or render nugatory the advantages 
resulting from the maki g of the head of the projectile with a 
large radius. According to the invention there is used in 
conjunction with a projectile of the type having a pointed ogival 
head portion and a metal cap fixed over the pointed end portion 
of such head, a mantle that is firmly secured to the head of the 
projectile and extends over and bears against the cap and is made 
of the required dimensions to impart the desired radius or shape 
to the front end portion of the capped projectile whilst leaving 
the cap of smaller and different dimensions and shape such as it 
may be found advantageous to adopt in practice for producing an 
efficient armour-piercing projectile. By this arrangement, there 
is formed by and between the mantle the head of the projectile 
and the cap, an annular space that may be left empty, or, for the 
purpose of preventing indentation of the mantle, may be filled by 
any suitable material having a comparatively low specific gravity. 
— March 17th, 1909. 


CRANES AND CONVEYORS. 


14,713. July 11th, 1908.—IMPROVEMENTS IN APPARATUS FOR CON- 
VEYING MATERIALS IN MINES AND OTHER RESTRICTED PLACES, 
by Archibald Robertson, of Archgrove, 39, King-street, Blair- 
hill, Coatbridge, N.B. 





The essential features of the invention comprise a main driving 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


915,224. VaLvE Gear, H. Sanderson, Ben Rhydding, R. J. 
Isaacson, Ilkley, and H. St. J. Sanderson, Ben Rhydding, 
England —Filed March 14th, 1908. 


valve full throw. If left to itself the excentric-rods actuate a link 


been emptied, the tubs can be drawn along the left half of the | 
coal face, for relading with coal from that section, or, by reversing | 


September 8th, 1908.—IMPROVEMENTS IN AND RELATING | 


ley, and Henry Charles Simpson, of Horsehay, both in Sbrop- | 


are collected at the exterior of the drum and removed from the | 
cores A are employed connected by a common yoke comprisinz | 


F are exciting | 
coils so arranged as to produce a central pole of one polarity and | 


pieces D, so that endways movement of the drum is prevented with- | 


leaves them, which is concentrated in a region adapted to receive | 


Eng r : | Freeman, D. Furness, T. C. F. 
This is a va've gear with two excentrics, one with a throw cor- 
responding to the lap and lead, while the other will work the slide 
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915,232. METHOD OF AND AppaRaATUS FOR ForGtna 
sa BE. Slick, Pittsbu: g, Pa.—Filed December 7th, 1907. 
This patent is for a method of making railway wheels ¢ 


Metal, Ff, 
onsisting 
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in forcing the metal into a non-rotary die by rocking another dig 
upon it in a circular path and simultaneously adjusting the 
distance between the dies. There are fourteen claims, 
914,758. DEVICE FoR STRAINING Waste WATER, 0. Sci, 
Dresden, Germany.— Filed July 18th, 1908, 
The screen is set on an inclined axis and is caused to rotate, 
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The water passes through the lower surface of the screen. 
upper half is horizontal and is cleaned by brushes mounted 
endless chain as shown. There are three claims. 


The 
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J. N. Topping, H. K. Trechmann, A. Waddell, J. E. D. Wallace, 
E. P. Warner, H. G. Weaver, B N. Weekes, J. A. Weir, D. H. 
Whyte, J. Wilson, R. Wormell, W. H. York. 

Associate Memb rship (209): Whole Evam/nation (118) —B. Adam, 
J. Allen, L. G. Allison, J. T. Bagram, C. V. Bayliss, J. R. Billing 
ton, The Hon. H. T. de B. Bingham, J. M Blizard, W. C. Bollam, 
L. Breach, E. H. Brietzcke, N. E. Britton, F. W. M. Burr, T. 5. 
Butler, F. J. Button, A. F. Chapman, F. R. Clark, E. H. Collcutt, 
A. Colman, F. C. Cook. J. A. Cooksey, D. Craig. J. A. Crichton, 
A. Crombie, J. Cullimore, J. Cammins, A. H. Douglass, J. H. 
Duncan, W. E. Edwards, H H. C. Fowler, H. M. Gell, W. C. 
Gemmill, T. T. Gibb, R. Gill. R. Glanfield, J H. Greathead, 
W. T. Halcrow, P. Hall, J. B Hansell, F. T. Harrison, G. J. 
| Hartley, H S. Haskins, W. J. Hatton, J. C. Hawkins, J. A. 
Headley, C. F. Hemingway, A.G Henderson, R. MeN. Henderson, 
| O. W. Henman, H. R. Hepworth, C. A. M. Heriot, J. P. M. 
| Hibbert, C. H. Hill, J. H. Hill, A. C. Horne, E E. Howell, A. H. 
Huddart, E. H. Hudson, G. H. Hutchinson, H. V. Hutt, C. E 
Jefferis, H. D. Jones, A. O. Knight, H. L. Lamb, G. T. Lemon, 
M. L. Levi, F. E 8S. Lindley, A. McAlister, J. McGrory, A. 5. 
Mackichan, J. Mackinnon, A. A. McLintock, W. B. McNab J. I. 
Martin, A. Mitchell, jun., P. A. Molloy, D. 0. M. Moore, W. F. 
Muckle, H. A. F. Nash, C. G. Newhouse, J. Nicholson, I). G. 
Norton, W. 8S. T. R. Osman, O. Owen, J. J. C. Paterson, H. 4. 
| Paul, R. F. M. Pearson, W. J. Price, W. B. A. Ritchie, M. F. 
| Ryan, T. F. Ryan, K. 8. Sanjana, C.S. Saunders, H. H. Schneider, 
| W. D. Seott, O. P. Shadbolt, W. H. 5S. Sharpe, M. 8. Stewart, 
F. W. H. Stileman, J. W. G. Stokes, W. Storrie, A. B. Strachan, 
K. M. Sturton, M. P. Tennant, A. Trewheler, F. S. Vyall, F. b. 
Waldron, W. © Warrand, A. H. Wells, F. FE. Wells, R. H. Whit 
field, J. W. Wilkinson, J. H. Williams, E. B. Wood, A. 5. 
Wootton, H. N. Worth, A. H. Wright, H. L. Wright. 
| Section B of Part 11. (34) ( previously passed in Part I and 
Section A of Part 11.).—G. H. Austin, M. Babington, H W. 
Barker, RK. H. Barr, H. J. Bell, J. A. Bell, D. G. Bevan, ‘I’. 5. 
Brown, A. W. Bullough, W. S. Cameron, C. H. Dobbs, A. ©. 
Gardner, H. (. Gilchrist, W. H. Hale, L. C. Hall, G. H. Hodgson, 
C. F. Hunt, R. J. M. Inglis, E H. H. Johnstone, H. J. A. Jones, 
| O. B. Lacey, W. D. Lancaster, J. W. Lewis, A. P. Methuen, 
R. H. Murray, E R. Peal, A. C. H. P. Smith, A. 8S. V. Taylor, 
S P. Thompson, R. G. Trower, H. T. Tudsbery, C. H. Waithman, 
G. F, Walton, J. G. White. 

Part 1. and Section A of Part II. (57):—G. KR. Atkinson, 
G. T. B. Baddeley, R. G. Bartholomew. G. S. Baxter, M. N. 
Bowmer, W. A. Bradley, J. S. Bullough, V. C. D. B. Carpenter, 
H. F. Coales, E. B. Cree, G. K. Dalal, A. R. A. H. Duke, J. G. 
Greenway, J. S. Guthrie, A. . 
Haigh, A. E. Hamp, 0. W. Harries, S St. G. Harvey, J. A. 
Hoyle, W. P. Hulton, H. L. H. Hunt, L. U. Kent, S. J. Kirby, 
K. M. Kirkhope, R. (. Y. Kirkpatrick, T. F. Linnell, R. W. 
Lister, S. Maurice, 8. K, Mobbs, F. T. Murray, W. W. Newman, 
G. W. Palethorpe, E. G. Parker, P. I. Payne, W. D. Pile, J. W- 
Revell, F. A. Richardson, B. R. Saberwell, J. G  Scoular, 
J. Seruby, P. K. Shinde, J. E. N. Smithson, C. V. Stephens, 
H. Taylor, H. D. Taylor, P. Trump, P. T. Vale, R. A. Wallace, 
C, E. H. L. Walter, A. M. Walton, J. C. Welch, C. A, White- 
house, C. M. Williams, E. G. Woodward, A. Young. 
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ConTracts.—A large refrigerating plant on the Linde ammonia 
system is now being supplied to one of the principal iron 
producing firms in Germany for drying the air blast for blast 
furnaces, The plant will deal with 3,200,000 cubic feet of air per 
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THE SPEED TRIALS OF THE DEUTSCHLAND 
CLASS. 
yr may be the merits or the demerits of the 
ships of the Nassau type, it is certain that the 
of this type is still some way from completion, 
yo most powerful classes of capital ship now 
by the German Government are the Deutsch- 
Braunschweig series, each composed of five 
In point of launching date they 


Wuatk\ 
new battle 
first vessel 
and the tv 
Seger 

anc 
oooh of 18,200 tons. 
em 
voter in the Royal Navy, and fall between these two 
classes in size. In this they are more comparable with 
the Glory class, but an even more striking resemblance is 
1 between the Deutschlands and the United States 


oiadiies of the Missouri type, which were slightly 
earlier in point of date, but are of almost identical 
dimensions. The following table gives the principal 


features of the three types :— 


1: Glor Missouri | Braunschweig - 
Bhip é | Dentschland 
Date of launch 1898-1899 _ 1901 | 1902-1906 
Nationality . British United States} (Grerman 
ee 300ft. _888ft, | 39Sft. Bin. 
Beam 74ft. 72tt. din, | 72ft. 10in, 
Draught . 26ft. 25ft. 6in. 25ft. 
Displacement 12,950 tons 12,440 tons 13 200 tons 
Block coe flicient .. 602 -608 , .633 
Speed 18.25 knots | 18.25 knots | 18.5-19 knots 
LEP. 13,750 16,500 | 17,000-19,700 
Armament 4 12in., 35 cal. 4 12in., 40 cal. | 4 llin., 40 cal, 
ae 12 6in. 16 6in. 14 6.7in. 
- im 12 3in. 6 3in 12 3.4in. 
\rmour : Belt 6in. llin 9hin. 
Turrets . l2in, 12in 1Vin. 





~ At the meeting of the Institution of Naval Architects a 


iporary with the Swiftsures and the King | 


| 
| practically essential; the Admiralty naval authorities 
| have always considered that, compared with twin 
screws they involve serious sacrifices in efficiency of 
| propulsion. In the progressive trial trip curve of the 
| Deutschland class, which we are able to publish, this fact 
| is evident, and to show more clearly the extent of the 
| waste involved we have added the speed and power curves 
| of H.M.S. Glory, and the U.S.S. Maine, of the Missouri 
| class. The superiority of the Glory—launched some six 
| years previously—is very marked, the horse-power 
| required being about 1000 less at 11} knots, and 2000 less 
| at 18 knots, indicating an increased expenditure of power 
on the part of the Deutschland of 15 per cent. at full 
power, and 33 per cent. at the lower speed. With overall 
| dimensions and displacement so extremely similar, this 
| difference cannot be accounted for only by shape of hull, 
and it corroborates the contention of the Naval Engineer- 
| ing Department at Whitehall as to the inferior propulsive 
efficiency of the triple screws. With a designed power of 
16,000 indicated horse-power, and a corresponding speed 
of 18 knots, it is interesting to notice the extent to which 
the machinery has been forced. The Hannover, for 
instance, ran up to over 22,000 horse-power for a short 
time, and the Pommern exceeded 20,000 for some hours, 
attaining with this a speed of 19.26 knots. This was 
achieved with an inch of air pressure and a coal consump- 
tion of only 1.61 lb. per indicated horse-power per hour. 
Experience showed on the lower power trials between 
10 and 12 knots, that in terms of coal burnt it was more 
economical to run the two side screws only and to allow 
the centre screw to revolve idly. The lower portion of the 
horse-power curve is therefore taken through these spots. 
The Admiralty coefficient curve, of course, also compares 
unfavourably with that of the Glory. The shape of the 
curve of the U.S.S. Maine is typical of many American 
warships. The peculiarly rapid rise of the horse-power 
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few days ago Lord Brassey made no idle remark when he 
stated in his paper that unanimity of warship design had 
been reached, not as the result of independent investi- 
gation but by imitation of British designs. With the 
above figures before us, it is impossible to doubt that the 
Dreadnought is not the first or only ship in the Royal 
Navy that has been imitated abroad. 

Some interest attaches to the machinery designs of 
the German vessels. The first five, namely, the Braun- 
schweig, Elsass, Hessen, Preussen, and Lothringen, are 
fitted with a combined system of boilers, which includes 
six cylindrical and eight Schulz-Thornycroft—an adapta- 
tion from British practice that emphasises Lord 
Brassey’s remark. The Deutschland, with her sister 
ships Hannover, Pommern, Schlesien, and Schleswig- 
Holstein, have only the Schulz -Thornycroft boiler. 
Both classes are fitted with triple screws driven by three- 
cylinder triple-expansion engines. As is usual in the 
German navy, the designed revolutions—110 for full 
power—are on the low side, and while the long stroke 
and relatively slow speed may induce economy, it is 
certainly at the expense of weight and space occupied, 
and the engine-rooms of this class are very cramped. To 
a very large extent the Nassau has been developed from 
the Deutschland, and her engine-room arrangement, with 
three sets of 7000 indicated horse-power engines, is very 
poor. 
whole is good; at 17 knots they require just 9 tons per 
hour ; at 18} knots the consumption is 13.6 tons, while at 


& cruising speed of 11 knots only 2} tons an hour are | 


required. It is worth while noting that all German ships 
—indeed, nearly all foreign ships—are fitted with feed 
heaters, an item practically never included in British war 
vessels, but certainly worth adopting for the sake 
of the additional economy. ‘Triple screws never met 
with great favour in this country prior to the 


introduction of turbine machinery, where they are | 


The economy of the Deutschland class on the | 


curve at the higher speeds is almost invariably found in 
the ships of that navy, and is due to the full and straight 
lower water lines so generally adopted. The Colorado and 
Rhode Island classes exhibit just the same tendency. 
A feature of the performance of the Deutschland class 
of great interest is the uniformity of the results obtained 
from the several vessels belonging to it, but comparing 
the three types of the various nations, it is impossible to 
ignore the greatly superior propulsive results of the English 
ship. 








LIGHT RAILWAYS IN INDIA. 
By PERCY F. MARTIN, F.R.G.S. 
No. I. 

Waitt all authorities admit that the one great 
desideratum in India to-day is a perfected system of short 
branch (feeder) railways, and while the provision of such 
on a generous scale would admittedly solve some of the 
most serious existing economic problems, the question 
is continuously being shelved or postponed for one reason 
or another, but principally on account of the pernicious 
system under which railways in British India are in the 
first and last resort the pore of Government, and 
railway finance is regarded as a part of general finance. 
Until some scheme is devised whereby light railways can 
be built and financed as separate undertakings, this 
anomalous state of affairs is likely to continue. 

While I was in India I had abundant opportunities of 
| studying the question, both from an official and an un- 
| official point of view, and besides inspecting most of the 
| existing systems, I was afforded facilities for examining 

plans and enterprises still in the making, and of dis- 
cussing with responsible authorities in the various 
provinces the projects best suited to local requirements. 

| There are at the present moment awaiting considera- 





tion an extraordinary number of light railway projects, 
ranging in length from as low as 14 or 15 miles to as 
high as 350 miles, and covering the provinces of Assam, 
Bengal, Bera, the United Provinces, the Punjaub, 
Rajputana, Madras, the Central Provinces, Hyderabad 
(Nizam’s), Central India, Burma, and Bombay; these 
from first to last numbering something considerably over 
two hundred different well-defined projects for light 
railways in various parts of British India. 

In point of number and importance Bengal stands 
first with a requirement of something over 2000 
miles of light railways; Madras coming next, with 
1690 miles ; then the United Provinces, with 1520 miles; 
Central Provinces, 1515 miles; Bombay, 1260 miles; and 
Punjaub, 1235 miles. In practically all the cases where 
these feeder lines are suggested, the main trunk lines 
are already in existence, and only await the construction 
of branch lines and small feeders to make them not only 
self-supporting but reproductive, and rendering a better 
return generally for the whole of the system. 

On the other hand, some of the systems are only 
development lines, and could not be expected to prove 
remunerative in themselves, a fact, however, which should 
not deter the Government from carrying them out. It is 
to be feared that some such consideration has influenced 
the Government in its decision not to proceed with several 
of these undertakings, there being a recognised rule among 
Government officials to the effect that unless the estimate 
of traffic could show that a line would net 34 per cent. 
on the outlay from its own earnings, sanction to its con- 
struction should not be given. It need scarcely be pointed 
out, however, that if the authorities had looked to the 
direct, rather than to the indirect, benefits which under- 
takings of this character bring in their train, railway 
construction in India would hardly have progressed at all. 
Care and caution in handling gigantic engineering works 
are naturally to be commended, but the narrow spirit of 
looking only to direct benefits in railway construction is 
less excusable in India than anywhere else, considering 
the generally remunerative character of railway projects 
in that country ; for it will be found upon examination 
that the 20,000 odd miles of Indian railways which have 
been constructed at a cost of over 175 millions sterling 
produce an annual net profit of nearly 9 millions sterling 
or something over five per cent. Butin spite of this fact, 
Indian railway investment would appear to be less 
attractive than many wild-cat mining schemes, or 
unsound foreign loans, yielding little more than 3 to 
34 per cent. 

Among the main questions which may be considered 
are: What are the conditions which would warrant the 
construction of a light railway in a new district; what 
should be the capital cost of such feeder lines, the best 
gauge to adopt, and some estimate of their probable 
earnings ? 

It is in the flat country where light railways are mostly 
wanted; and there are millions of acres of such landin 
India awaiting agricultural development. Even where 
district roads already exist there is no reason why light 
railways should not be introduced, for the latter, however 
lightly railed, are usually more efficient than the cart 
road, and whereas the latter is frequently a cause for 
permanent annual outlay in upkeep, a railroad would in 
almost every case pay working expenses, and would, 
therefore, save the difference between annual cost of 
repairs to roads and the interest on the cost of permanent 
way and rolling stock. 

Where railways are made cheaply and are worked 
cheaply they can generally afford to charge less for the 
transport of goods than other carriers; but I have very 
seldom found it to be the case that a light railway has 
resulted in throwing out of business the cartmen who 
previously carried on the road traffic. That their routes 
and charges had to be rearranged goes without saying; 
but what they may have lost on the one hand in this 
direction has been largely compensated for by the fresh 
impetus given to the carrying trade generally. Moreover, 
the railway cannot possibly carry goods right up to every 
little village, and there the carters still find their 
opportunity. 

Considerations of this kind have, there can be no 
question, found weight with the Indian authorities, whose 
endeavour to improve the material position of the people 
by supplying them with efficient transportation, is 
invariably coupled with a fatherly desire not to trench - 
upon existing interests. 

Some of the districts through which it is proposed to 
construct light railways appear very disadvantageous to 
the ordinary observer, due principally to the extreme 
poverty and to the unfavourable character of the roads, 
portions of which it would be necessary to employ for the 
rails. These, however, are considered matters of minor 
importance in a country which is accustomed to frequent 
and prolonged interruptions of its cart traflic; and it is 
believed that the delays which might occur to the rail- 
ways would in no case be worse than those which occur 
to carts, while in all probability they would prove rather 
less serious and less frequent. 

In poor districts it is proposed to substitute causeways 
in lieu of bridges for the crossing of rivers, where bridges 
would be found too expensive. Sound causeways of 
large, heavy, angular stone will be constructed, such as 
will not suffer by being washed periodically by the river 
floods. Allowing an expenditure, according to circum- 
stances, and to the distance from which the stone must 
be fetched, of from Rs. 10 to Rs. 30 per running foot, the 
cost would still work out at one-tenth the usual cost of 
bridging. In those districts where steep gradients have 
to be encountered, lighter trains only will be run. It is 
found that in these poorer districts the traffic is ordinarily 
very much lighter than in the richer ones, and steep 
gradients are in themselves no insuperable obstacle to 
the working of light railways generally; an instance 
being found in the case of the Darjeeling Railway, of 2ft. 
gauge, which has 40 miles of worse gradients than 1 in 30. 

In those high dry districts, when rain falls, which it does 
not do often nor very heavily, the water runs off so rapidly 





412 


THE ENGINEER 


APRIL 23, 1909 








from the natural undulations of the surface of the country, 
that it is found possible to lay the light railway on, or 
perhaps only a foot or two over, the natural surface of 
the country. Where small natural depressions which 
serve to let off the drainage are encountered, they would 
be crossed either by causeways when possible, or where 
this is not practicable, then by comparatively cheap 
bridging, the foundations, usually speaking, in this kind 
of country being good; but, on the other hand, the quick 
fiow-off of rainfalls may possibly require larger openings 
than would be found necessary in a flatter country. In 
regard to the cost of maintenance in the high dry districts, 
this, it is expected, will be found considerably cheaper 
than is usually the case in connection with a line running 
on high banks through a richer country, ballast being 
cheap and pientiful, and there being little settlement and 
erosion of banks constructed of the staple material which 
this sort of country affords. 

As to the cost of constructing light railways in India, 
it is naturally very difficult to give anything like an esti- 
mate which could be applied to all cases alike. In India, 
however, there is no great ditliculty to be apprehended, 
either in regard to the acquisition of land or of the obtain- 
ing of capital; while in nearly every case there is an absence 
of difficulty concerning the relations between the light 
railways and the main trunk lines. The two best known 
light railways in India are the Darjeeling-Himiliyan and 
the Barsi undertakings; the former being an excep- 
tional mountain railway with steep grades, sharp curves, 
heavy permanent way and ponderous works. The original 
estimate of the Darjeeling line amounted to Rs. 14,00,000, 
inclusive of permanent way, rolling stock, stations, and 
staff quarters, the line having cost approximately 
Rs. 60,400, or about £4026 a mile; but in spite of this 
heavy outlay the dividend paid to shareholders for several 
years past has been 10 per cent. or more. It is interest- 
ing to note that the hill cart road, which was constructed 
by Government before the Darjeeling Railway was built, 
cost £6000 per mile, the length being 40 miles and the 
width about 25ft.; the road being metalled throughout. 

In regard to the Barsi Light Railway, this is one of 
21} miles in length, and was opened for traftic in the year 
1897. From first to last it works out at a cost of Rs. 60,000, 
or, say, £4000 per mile, but it is generally admitted that 
this is far in excess of what should have been expended 
It is true that the line is a model of its kind, and that 
both passenger coaches and goods stock are far in advance 
of anything that is to be found upon any other 2ft. 6in. 
gauge in India. The Barsi Light Railway was constructed 
by a private company without any subvention from the 
Government, with no rebates in the tratlic which it 
transfers to the Great Indian and Peninsula Railway at 
Barsi Road, and no special goods or passenger rates such 
as obtain, for instance, on the Darjeeling Railway or 
the Simla-Kalka Railway. In spite of all this, however, 
and of its short length, the railway’s net receipts of late 
have amounted to over £6500, or nearly one lakh of 
rupees, for the half-year. On the authorised capital, 
namely, £75,000, this works out to a return of 8.66 per 
cent. for the six months, 

Neither of these railwayz, therefore, can be taken as 
an example of what light railways in India ought to cost. 
‘aking all the necessary outlay of expenditure into con- 
sideration, including preliminary cost for surveying and 
completing of plans and estimates; the acquisition of 
land, which, as [ have above stated, is a minor item; the 
formation, including bridge work, banks, cuttings, fencing, 
level crossings, mile and grade posts, &c.; ballast and 
permanent way ; stations and buildings; plant and rolling 
stock; general charges and contingencies, the cost of 
constructing light railways in India may be put at 
Rs. 26,000, equal to £1780, per mile, which may be com- 
pared with the cost of construction in some continental 
countries, which is between £3000 and £4000 per mile; 
and as against the capital expenditure upon existing 
tramways in the United Kingdom, which actually worked 
out at £15,000 a mile, while the cost of construction was 
estimated originally to be only about £5000 a mile. The 
average of £1730 per mile for Indian light railway con- 
struction may be considered a fair one, and this was 
about the cost of the Dhaboi and the Morvi Lines, which 
have been running successfully for a great many years, 
but it is still 20 per cent. higher than the cost of the 
Tezpur-Balipara Light Railway. It is believed that upon 
a basis of Ks. 26,000 per mile, light railways in India 
could be made to pay their way at least, and in the 
majority of cases even yield an appreciable profit. 

It is found that the most economic method of pro- 
cedure is to build a rough but efficient line equipped 
with all that is necessary, but nothing that is superfluous 
in the way of luxuries ; if the railway is equal to carrying 
the traflic which is likely to offer itself in the first few 
years, it will be found capable thereafter of being raised 
to a standard demanded by the improved traffic. 

The question has not infrequently been asked: What 
is the limit of length below which it must prove unprofit- 
able to make a branch railway? Obviously this isnot an 
easy question to answer, the reply being contingent upon 
a large number of circumstances, such as: The cost and 
delay of carting; the convenience of stations to 
customers, &c.; but Mr. Francis J. E. Spring, C.LE., 
Chief Engineer of the Indian Public Works Department, 
has given it as his opinion that, in a general way, two 
days or nights of a cart journey, say 18 to 24 miles 
according to local custom, is about the minimum length 
upon which a branch line, differing in gauge from the 
main line, is likely successfully to compete with carts. 
lt may be mentioned that none of the existing Indian 
narrow-gauge lines are less than 20 miles long. This is 
the approximate length of the Tezpur-Balipara, the 
Howran-Sheakhalla and the Ranaghat-Krishnaja lines, 
the first and last being 2ft. 6in. gauge, while the 
Howrah-Sheakhalla is a 2ft. gauge. On the other hand, 
Morvi, a 2ft. 6in. gauge, is 94} miles in length; the 
Dhaboi, 2ft. 6in. gauge, is 783 miles in length; while the 
Howrah-Ampta, 2ft. gauge, is 30 miles in length. 





TORPEDO BATTERY IN THE MEDITERRANEAN. 
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| 5 — 
| between the caisson sunk by meaas cf compressed air 
| and the reinforced concreté structure on a, prepared 


Tur French Ministry of Marine having concluded | foundation. Consideration of the nature of the site ulti. 


arrangements with the firm of Schneider et Cie., of Chalons- 


sur-Saone, for the manufacture of an improved type of large | 


torpedo, it became necessary to provide an experimental 


establishment and range for testing and adjustment. 


Some difficulty was experienced in finding a suitable site 


for the experimental station, but as the result of a careful | bed varies between 4.5 m. and 5m. 
examination of the French coast, Messrs. Schneider | at minimum low water is 11m. 


selected Léoube Bay, near Hyéres, in the Mediter- 
ranean—Fig. 1—as fulfilling all the requirements laid 
down. The chief of these were:—(1) A clear range of 
5000 m. to 6000 m.; (2) a clear width of range of 200 m. 


at a distance of 200 m. from the battery, and of 500 m. at | level of the cleared rock bed averages 15. 


400 m. distant; (3) a depth of 9 m. to 12 m. below low 
water over the whole of the range, with an area of 
increased depth near the battery itself; (4) clear water, a 


| mately led to the adoption of the latter proposal, 
Site and fowndation—The sea bottom at the site of the 
| battery, 250 m. from the shore, consists of beds of seaweed 
| live and decayed, with layers of sand and mud, the whole 
| overlying rock—Fig. 2. The total depth of the overlying 
The depth of water 
v The mattress of weed 
| and sand overlying the rock was excavated and dredged 
| by means of a Priestman grab, an area 39 m. by 35m at 
| bottom being cleared to rock level; the side slopes of 
the excavation are two horizontal to three vertical. The 
5 m. below low. 
| water datum. The area was filled with quartzite stone 
| rubble to a level of — 12m.,* and the surface carefully 
| levelled and packed by divers to form an even platform 
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Fig. 1—SITE OF T.4E TORPEDO RANGE 


bottom free from rocks and boulders and fairly soft; 
(5) freedom from currents with shelter in bad weather; 
(6) proximity to the coast, convenience of access and 
convenience of situation with reference to workshops and 
torpedo stores. 

It was also stipulated that the battery should be 
designed for the discharge of torpedoes from tubes 3 m. 
below water level, as well as from 3 m. above water. 

Schemes proposed.—Several alternative schemes for 
the construction of the battery were considered by the 
engineers responsible for the work. In the first instance 
an open pile work structure connected with the shore, on 
the lines of those existing at Fiume and Toulon, was 
proposed, and a site suggested in the Seine estuary; 
but lack of depth, silting, strong currents, and tidal 
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Fig. 2—SECTION AND PLAN OF BED 


range prevented its adoption. Another plan included 
the construction of an island battery on piles with 
movable tubes for discharging torpedoes at varying 
depths; a steam tender was to be moored along- 
side the battery as a floating workshop, store, and 
barrack. A third scheme provided for sinking a rectangular 
caisson of steel filled with concrete and masonry at a 
distance of about 300 m. from the shore. The structure 
was to measure 23 m. by 14.3m. in plan, and it was 
proposed to sink it by means of compressed air working. 
The fourth proposal, which ultimately formed the basis 
of the accepted design, was to sink a reinforced concrete 
structure upon a foundation prepared for it on the bed of 
the sea, the base of the battery proper being protected 
by means of concrete blocks. . 
The selection was finally narrowed down to a choice 


for the reinforced concrete substructure, which, for the 
sake of brevity, we will term the caisson— Figs. 9 and 10. 

Caisson.—This caisson is in the form of a four-sided 
truncated pyramid 15.5 m. high. Its base when in posi- 
tion is at a level of — 12 m., and its top side at + 3.5m. 
It is 23.5 m.in length at base and 14.8 m. wide over 
the walls, but the overall width is increased to 16.4 m. by 
projecting flanged and gusseted floor pieces on either 
side. The dimensions at the top of the substructure are : 
length, 21.29 m., and width 11.08m. The reinforced con- 
crete side walls, 150 mm. thick, are stiffened by horizontal 
ribs, 8300 mm. by 150 mm. Internally the caisson is 
divided into vertical cells, the reinforced concrete walls 
of which are 100 mm. thick. The bottom floor has a 
transverse camber of 50 mm. The floors of the inner 
cells are covered with hydraulic lime concrete 2 m. thick. 
All the cells adjoining the outer walls of the caisson are 
filled with cement concrete. The second set of cells from 
the outside are filled with hydraulic ime concrete of 
poorer mixture than that used for the floor covering, and 
the inner cells—twenty-one in number—are filled with 
sand, covered at the level of the floor of the firing 
chamber with a layer of lime concrete immediately under 
the reinforced floor. Externally the caisson is protected 
by thirty-eight oak fenders, each 4 m.in length, extending 
2m. above and below water level. The main firing 
chamber, within the caisson itself, is 14.5 m. long and 
5.9m. wide. On the floor are laid three pairs of rails for 
the trolleys upon which the torpedoes are placed before 
entering the submerged tubes. Spanning the firing 
chamber is a travelling crane capable of lifting 2 tons. 
Three gun-metal port-holes for the submerged tubes are 
constructed in the west wall of the caisson at a level of 

3m., spaced 2 m. apart. In order to provide for the 
examination of the port-holes from the outside of the 
caisson, and to enable repairs to be readily effected, four 
projecting ribs of reinforced concrete are formed on the 
west wall, and carried upon a projecting horizontal 
sill below the level of the apertures. The vertical 
ribs are grooved for the reception of oak sluice boards,s o 
that a temporary cofferdam can be formed in front of 
any one or all of the port-holes at short notice. Two 
tubes for discharging torpedoes above water level are 
provided in the upper part of the firing chamber at a 
level of + 3 m. and on the west face of the caisson. The 
arrangement of the various platforms for working the 
torpedoes is clearly shown in Figs. 3 to 6. 


Superstructure.—The superstructure above the level of 
+ 3.5m. was. with the exception of a projecting platform 
on the west face, erected after the caisson was sunk in 
position at the site. It is constructed of reinforced 
concrete, and contains quarters for the experimental 
staff and workmen, as well as ample accommodation for 
machinery, stores and workshops for the adjustment and 
examination of the torpedoes. A narrow gangway COT: 
belled from the main walls of the caisson is constructed 
around the superstructure at the level of the top of the 

| caisson, and is provided with a hand rail. : The roof of the 
superstructure is flat at the west end, forming a platform on 





* The levels are referred to mean sea level. The maximum tidal rang¢ 


at the site is about )ft. 
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which are placed marking lights, a flagstaff, ventilator 
shafts, and a look-out turret. ; The rear or east part of the 
roof is curved, and is fitted with skylights and ventilators. 
The projecting platform at the west end, over the 
torpedo tubes, carries the observation room, which is 
fitted with sliding glazed shutters in the front wall, and 
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provided on the external platforin. Rope fenders or 
springs are rigged on the faces of the caitson in way of 
the openings, to prevent damage to the structure and to 
torpedoes or boats in hoisting. All window openings are 
protected by sliding steel shutters, in which small port- 
holes are provided. 
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Figs.9and12. On the east face, which formed the fore end 
of the structure in towing, and is exposed to easterly gales 
in the completed work, the cavetto is increased in width, as 
shown in the illustrations. As the construction of the over- 
hanging platform atthe west end, which carries the observa- 
tion room, would have been difficult, if not impracticable, 
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glazed floor plates ; the latter enable the discharge of the | 


torpedoes to be observed from above. 

In the middle of the superstructure openings are formed 
on either side, on the north 9.0m. long and 3m. high, 
for the accommodation of a motor launch, and on the 
south 6.5 m. long and 2.5 m. high, through which 
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Figs. 5 and 6—-ELEVATIO 


torpedoes are passed into or out of the battery. A 3-ton 
travelling crane runs transversely through these openings, 
and is carried by an overhead girder projecting 3.5m. on 
either face. From this traveller the torpedoes may be 
lowered direct on tothe floor of the submerged firing chamber 
or transferred to a two-ton traveller running longitudinally. 
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Longitudinal Section. 
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Fig. 7—STAGING FOR CAISSON IN DOCK 


which serves the above water tubes. The north opening 
is closed by a sail-cloth awning, but the south bay, which 
is exposed to the open sea, is closed by revolving wood 
shutters backed by portable steel stanchions. Special 
means are provided for closing around the girder of the 
travelling crane. Bits, mooring rings, and bollards are 














Figs. 3 and 4—SECTIONS OF THE BATTERY COMPLETE 


Stone talus.—After the caisson had been sunk in 
| position and properly ballasted, large random stone blocks 
| were placed by means of a crane around the base of 
'the caisson overlying the rubble foundation, forming a 
talus or revetment. On the south and east sides this 
| stone talus is carried to a level of — 8m., and on the 























NS OF THE BATTERY 


north and west faces to — 10m. The blocks vary in size 
from 450 kilos. to 900 kilos. weight. On the north and 
south sides the stone blocks overlie the reinforced con- 
crete floor projections, which have been referred to above. 

Construction of caisson.—The caisson was constructed 


| in a dock at Toulon placed at the disposal of the contrac- 
| tors by the Cie. Forges et Chantiers, de la Méditerranée. 


The available depth of water over the blocks was 3.5 m., 
and it was therefore necessary to design the structure so 
as to float out of dock with a draught not exceeding about 
8.4m. The actual weight of the caisson when floated 
was 1200 tons, and the draught 3.4m. The reinforce- 
ment of the floor of the caisson consists of a double net- 
work of steel bars 16 mm. diameter spaced 160 mm. apart. 
The upper and lower reinforcements of the floor are con- 
nected by vertical stirrups, and the vertical bars which 
form the reinforcement of the internal partition walls are 
bent and stirruped round the lower steel bars of the floor. 
A complete scaffold was erected around the caisson to 
hold the vertical steel bars in position during construction. 
In order to prevent the reinforced concrete floor adhering 
to the timber planking on which it was constructed, a 
layer of stout straw paper was laid over the boarding, and 
this was then covered with a layer of stout, fine-wove 
canvas, which absorbed the excess of moisture in the con- 
crete, and preserved the underlying paper. To ensure the 
water-tightness of the floor a layer of rich cement mortar 
was laid over the canvas before the ordinary concrete was 
deposited. 

‘The dimensions and spacing of the stiffening ribs of the 
side walls and the walls of the internal cells are so arranged 
that the moulds and forms for the concreting could be 
made up in panels, which were used over and over again 
in the work. The concrete was machine mixed. The 
general arrangement of the work yard and dock is shown 
in Fig. 8. 

With the object of minimising the effect of waves break- 
ing against the sides of the caisson during its passage 
from Toulon to the site of the battery, and also after its 
establishment in place, the walls at the top of the caisson 
are corbelled out in the form of a cavetto, as shown in 
































after the caisson had been sunk in place, it was erected be- 
fore the work left the dock. In order to keep the draught of 
the structure, when floated out, within the limit of 3.4 m., 
and also to avoid putting more weight on top of the 
structure than was absolutely necessary, only the canti- 
lever brackets and flooring, with a small portion of the 
backing work, were constructed. This arrangement 
necessitated special means of anchoring the steel rein- 
forcement of the cantilever, the details of which are 
shown in Fig. 11. 

All holes in the reinforced concrete work of the caisson 
for the attachment of bolts, mooring rings, gun-metal 
ports for the torpedo tubes, &c., were formed as the work 
proceeded, and the fittings, including fenders, were fixed 
in place before floating the structure. The state of the 
work when floated out of dock is shown in Fig. 17. With 
the object of stiffening the outer walls of the caisson, 
which were not otherwise connected either longitudinally 
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Fig. 8—-CONSTRUCTION OF THE CAISSON 


or transversely above the level of 3m. from the bottom, 
two series of reinforced concrete beams or struts—portions 
of which were afterwards cut away—were constructed at 
levels of 8m. and 15.5 m. respectively above the bottom 
of the structure. These beams were also strutted and 
braced by heavy bolted timbers—as shown in Fig. 10—in 
order to stiffen the caisson for its voyage from Toulon to 
Léoube Bay. 

Undocking the caisson.—The caisson was floated out of 
dock at Toulon at the end of August, 1908, and was imme- 
diately moored to a buoy in the arsenal basin. In this posi- 
tion the construction of the internal partition walls was 
proceeded with to a height of 11.5 m. above the base, and 
the lower parts of the cells, to a depth of 2 m., filled with 
concrete. The barges carrying the materials and plant for 
the work were lashed alongside the caisson. On the com- 
pletion of this phase of the work the structure had a 
draught of 8 m. and displaced 2600 tons, and its appear- 
ance is shown in Figs. 17 and 18. 

Towing the caisson to Léoube.—The next step was 
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the towing of the caisson from Toulon to Léoube. This 
was effected by two tugs of a combined horse power of 
1100. Two 12in. (circumference) manilla warps were 
passed round the caisson, the ropes being protected from 
chafe by fender mattresses at the corners of the work, as 






































beacon masts erected on shore, to which lanterns were 
attached at night. 

Sinking the caisson.—For the purpose of sinking the 
caisson, three pumps, capable of discharging 600 tons of 
water per hour, were placed on board one of the tugs, and 
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Fig. 9—-SECTIONS 


shown in Fig. 13. The top of the caisson was planked 
over, thus forming a convenient working platform from 
which the operations of sinking were directed. 

The distance from Tou'on to Léoube Bay is nineteen 
nautical miles, but the course actually taken is between 
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Fig. 1O—TIMBER REINFORCEMENT 
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twenty-one and twenty-two miles long. The voyage 
occupied fifteen hours, the speed averaging about 14 knots, 
and was completed without mishap. 

With the object of marking the exact position of the 
foundation, and facilitating the alignment of the struc- 
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Fig. 11—-OVERHANGING PLATFORM 


ture, four beacon masts were erected at the site before 
the arrival of the caisson. These masts were attached to 
reinforced concrete base plates weighing 2000 kilos. each, 
and loaded with stone rubble, as shown in Figs. 14 and 15. 
The caisson having been towed into position between the 
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OF THE CAISSON 


filled the caisson until it possessed a surplus weight of 
700 tons. The structure was carefully aligned in position 
as it took the ground by means of the tackles, and its 
centre line is within 40 minutes of the intended direction. 
The settlement of the caisson on the rubble foundation 
amounted to 150 mm., which is about 25 mm. in excess 
of the anticipated amount. There is a very slight fall in 
the floor—1.6 mm. per metre from front to back. 
Completion of the work after sinking.—The caisson 
left Toulon on November 5th, and reached the site of the 
battery the next day; the sinking was completed on No- 
vember 6th, and the completion of the superstructure 
was at once taken in hand. The first operation after 
the sinking had been effected was the filling of the inner 
cells with sand. A portion of the filling remained in 
position permanently under the floor of the firing 
chamber, and the surplus was utilised for the concrete 





The Schneider torpedo.—For some years the ; 
ture of the torpedoes used in the pat Navy ., 
carried out at the Whitehead factory at Fiume. The 
Ministry of Marine have, however, established a torpedo 
factory at Toulon, where Whitehead torpedoes are now 
constructed, but the output is insufticient to meet the 
demands of the navy in time of war. In these circum. 
stances MM. Schneider offered to furnish the French 
Navy with torpedoes of a new pattern, which would be 
manufactured in France, and render the navy independent 
of foreign supplies. The new torpedo is 7m. long 
450 mm. diameter, and contains a four-cylinder motor 


Fig. 14—-BEACON MAST, 


with an exploding charge of 100 kilozs. of cotton powder. 
The air reservoir, placed amidships, contains air at a 
pressure of 150 kilogs. per square centimetre— 2150 |b. per 
square inch—which supplies the motor of 100 indicated 
horse-power. The machinery, including the gyroscope, 
regulators, and motor, are placed aft. &-% 

The maximum velocity of the Schoeider torpedo over a 
short range, 800 m. to 1000 m., is abcut 37 knots, and the 
maximum range attained at present is 3000m.; but 
considerable improvements are now being made ir the 
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Fig. 13—MEANS OF TOWING THE CAISSON 


which was subsequently placed in the outer compart- 
ments. The temporary platforms on the top of the 
caisson were utilised for mixing the concrete for the 
filling and the reinforced work. The cement concrete in 
the outer cells was deposited after the water had been 
pumped out into the next series of cells, which was 
afterwards in a similar manner filled with lime concrete. 
The laying of the stone blocks around the base of the 
structure externally was effected as soon as the outer 
cells of the caisson had been concreted. Soon after 
sinking the stability of the structure was proved by the 
effective resistance it offered to a severe storm. 
The total gross weight of the caisson and superstructure 
on completion of the work is 9000 tons, and the net 
weight, after deducting the flotation tonnage due to the 
displacement of water, is 5300 tons. The normal pres- 
sure on the foundation in calm weather is 1°35 kilos. per 
square centimetre—lj tons per square foot—and the 
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Fig. 12—SECTIONS 
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OF THE CAISSON 


machinery which will, it is hoped, make an effective 
range of 5000 m. to 6000 m. practicable. The torpedoes 
can be discharged both above and below water. The 
discharge is efflected by opening the valve between the 
air reservoir and the motor. Asa rule this operation is 
performed by moving the torpedo relatively to the tube 
in which it is contained. The torpedoes are fitted with 
regulators which can be adjusted to stop the motor when 
any required distance has been traversed, and their 
buoyancy ensures their rising to the surface as soon as 





Fig. 1S—FOUNDATION PLAN 


the propelling mechanism ceases to work. The arrange- 
ments of the above water tubes are similar to those 
ordinarily provided in torpedo boats, but the three 
submerged tubes are of entirely novel construction. 
The torpedo batteries established at other experi- 
mental stations possess movable tubes in which 


| the torpedoes are placed and discharged when the tube 


pairs of mark beacons, it was secured to four buoys , maximum pressure on any part of the foundation, due to | has been lowered into the water over an inclined plane. 


moored to 1200 kilos. anchors. 


The caisson was main- | the combined effect of the weight of the structure, wave | This method does not permit absolute accuracy of 


tained in position by means of tackles made fast to the | stroke and wind, is calculated to be 8 kilogs. per square | alignment of the tube to be obtained. On the other 
buoys. The centre line of the work was marked by two | centimetre—2} tons per square foot. 


hand, the Schneider submerged tube enables the torpedo 
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to be adjusted before discharge, both as regards level and | 

direction, with absolute accuracy. | 
The sequence observed in discharging a torpedo from | 

one of the submerged tubes is as follows :—The outer part | 

of the tube is closed, the breech opened, the tube emptied | 

of water, and the torpedo runin. The breech is then 


closed and the outer port opened. Air at a pressure of | 
9 to 8 kilos. per square centimetre (28 to 43 lb. per square | 
+ ah) is then admitted behind the torpedo, which is forced | 


inch) 


2560 lbs. per square inch. Overhead travelling elec- 
tric cranes lifting two tons are fitted in the workshop 
and torpedo store, and there is a three-ton electric crane 
at the pier in the bay by which torpedoes and stores can 
be loaded or unloaded. The pier is constructed on timber 
piles, and has a minimum depth alongside of 8ft. A 
railway connects it with the torpedo works and also with 
the main line to Toulon at La Londe. 

The submarine range.—A plan of the range is shown 
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Fig. 16—LONGITUDINAL SECTION OF THE RANGE 


out of the tube, the motor being put in action automati- 
cally at the same moment, 

Equipment of the battery.—All the machinery for 
handling and operating the torpedoes in the battery is 
electrically driven. The two travelling cranes which run 
on the main transverse carrier are each of 3 tons capacity 
and the longitudinal travellers are capable of lifting 2 tons 
Power is obtained from two independent sets of 
generators, each consisting of a 65 horse-power Panhard 
petrol motor, which is coupled direct to a 40-kilowatt 


in Fig. 1, and a longitudinal section in Fig. 16. Although 
the torpedoes are regulated for a normal submergence of 
3 m., it is desirable to have a depth of water of 12 m. to 
15m. in that part of the experimental range near the 
battery, as the torpedoes do not adjust themselves to the 
normal submergence immediately they enter the water, 
but plunge in a somewhat erratic fashion during the first 
portion of their course. Y=~=ggj imac shRe ge 
For the purpose of observing the course taken by a 
torpedo discharged from the battery, a series of rafts are 











Fig. 17—THE CAISSON AFLOAT 


dynamo. The current, at 220 volts, runs the air 
compressors, auxiliary apparatus, cranes, travellers, and 
two pumps, which discharge 30U litres—66 gallons—per 
minute, and deal with the water which enters the firing 
chamber at every discharge of a torpedo, and also pump 
out any water which may find its way over the deck of 
the structure in heavy weather. 

Shore establishment.—The Schneider torpedo esta- 
blishment in connection with the battery s situated at 
Bormettes, a village near the coast, between the town of 














Fig. 18—THE CAISSON IN DOCK 


La Londe and Léoube Bay. The establishment com. | 
prises a small power-house, repairing shops, torpedo | 
store, test-house and quarters for the staff. The power | 
installation consists of a 100 horse-power steam engine | 
with two Babcock and Wilcox boilers, and a 70-kilowatt | 
dynamo. The air compressors are similar to those in the | 
battery, and are driven by a 40-kilowatt motor. The | 


securely moored at intervals which are accurately marked 
by range posts on shore. An observer is placed on each 
raft, and signals the passage of the torpedo by means of 
a flag. The clearness of the water enables the torpedoes 
to be distinguished with ease. At the same time, an 
observer placed in the observation room registers the 
times of discharge of the torpedo and of its passing 
the various marked points by means of a recording 
chronograph. Nets, suspended in the water under 
the rafts, are pierced by the torpedo passing through 
them, thus enabling the exact depth and line of 
the torpedo at each station to be recorded. The 
torpedo is recovered by a motor launch, which is 
in waiting at a point near the range limit, for which the 
torpedo motor has been previously set, and tows it either 
to the battery or the landing pier, as required. The rafts 
are moored to buoys—four to each raft—which are 
anchored to cast iron sinkers, and each raft carries a light 
to mark its position at night. The small bay inside the 
lot de Léoube to the north of the battery forms a natural 
harbour, where the small fleet of boats attached to the 
establishment can shelter in bad weather. 

The whole of the work in connection with the battery has 
been carried out by MM. Schneider et Cie., and J. M. Vigner, 
of Chalons sur Saone and Paris, the establishment being the 
property of the first-named firm. The details ofthe reinforced 
concrete construction were worked out conjointly by the 
Société Generale de Constructions en Béton Armé and 
MM. Hennebique. We are indebted to Messrs. Schneider 
and Messrs. Hennebique for information and the use of the 
photographs from which some of the engravings have been 
prepared, and also to a paper contributed by M. Michel 
Schmidt, the engineer mainly responsible for the design, 
to the “ Proceedings” of the Société des Ingénieurs Civils 
= in which this interesting work is described in 

etail. 








AERONAUTICAL ENGINES. 





WE give in the following an abstract of a paper read before 


| the Aéronautical Society of Great Britain on Friday, March 


26th, 1909, by Mr. J. McKinney. There are, said Mr. 
McKinney, four essentials for motors used in aéroplanes, and, 
indeed, all are really just as necessary in engines used for 
dirigibles. They are (1) lightness, (2) efficiency, (8) relia- 
bility, (4) automaticity, The first three qualities are 
obviously required in engines used in any type of flying 
machine, although, of course, there is not quite the same 
need for the first in the case of a dirigible balloon as in that 


compressors supply 480 litres of air per hour at a pressure | of an aéropiane. Automaticity, too, is clearly more desirable 
of 180 kilos. per square centimetre—17 cubic feet at | in the last-mentioned machine, since the motor has to be 





left largely to its own devices, while the propelling 
machinery on board the larger but more buoyant craft can 
receive the necessary attention. Yet even the buoyancy of 
the dirigible balloon is not great enough to support an 
unnecessary load, and everything must be done that is ~ 
possible to cut down weight. In certain directions only is 
this possible, the chief of which are the engines themselves. 
Moreover, the carburation and cooling systems call for 
expert treatment in this respect, too, while a good deal can 
be done with ignition and other accessories. As regards 
the engines considerable improvement has recently been 
made, suitable alloys making it possible to cast cylinders 
with very thin walls and pistons of fragile character, in each 
case with a fair certainty of success. Cast steel is as good as 
anything for the cylinders, but care must be taken to see 
that there are no blow holes or flaws. The construction is 
much simplified by using copper or aluminium water jackets 
as the engine is easier to cast and to machine, while defects 
can hardly escape notice. Though a great deal has recently 
been heard in France of the good results given by steel 
pistons, it is better to use cast iron when the cylinders are of 
steel, as the chances of a “‘ seize’’ is then greatly minimised. 
Lightness of the reciprccating parts, the comparatively small 
size of the crank case, and in some instances the absence of a 
fly-wheel, also help to reduce the weight materially. 
Another important fact is the increase in the number of 
cylinders for any given output, i.e., the recent practice of 
using eight or sixteen, where formerly two or four would 
have been found. Then, again, weight can be saved in the 
cradle or supporting arms, the transmission gearing and 
control arrangements. In the ignition and carburation 
systems a great improvement has recently been made in 
internal combustion engines. One can use a microscopic 
cell, i.e., accumulator and midget coil, weighing together 
less than a quarter of those we had to employ three or four 
years ago. The fuel feed apparatus is another point, too, 
where much has been and can still bedone in reducing weight 
without impairing efficiency. That system in which the 
petrol is injected direct into the combustion chamber once 
found a good deal of support, but, while certainly having the 
advantage of lightness, it does not seem to give good results 
in practice. And where an atomiser or other external car- 
buretting mechanism is employed, weight can be reduced 
considerably both directly and indirectly. By the latter is 
meant that, owing to the increased efficiency of this agent, a 
quantity of fuel will go further, thus reducing the dead weight 
carried. 

When four cylinders firing in sequence are used, not only is 
a uniform turning movement obtained, but also the total 
weight of piston, connecting-rod, crank, axles, and fiy-wheel is 
much reduced. And as the number of cylinders is increased, 
these virtues grow in proportion, till we now have water-cooled 
engines weighing as little as 6 lb. or so per brake horse-power. 
With multi-cylinders, also, it has been found possible to dis- 
pense with fly-wheels. Of the three great incidentals, the 
lubrication, carburation, and cooling system, the former lends 
itself least of all, perhaps, to treatment with a view to weight 
reduction. Oil reservoirs should be made of light metal, and 
their capacity should be just sufficient for the trip, they 
should also be placed as close to the motor as possible, so that 
only short-feed pipes are necessary. It is advisable to 
exercise great care in selecting an oil for an aéronautical 
engine. 

If one uses a good type of carburetter the results will be 
very satisfactory provided, of course, that it is freed from 
vibration and unaffected by the angle through which a flying 
machine may turn. There is one type, for instance, in which 
the spraying jet is in the centre of the float. The level of 
the fuel is thus but little affected when the carburetter is 
inclined. Or again, one, can easily arrange things, so that 
the carburetter remains vertical, say, up to an angle of 
25 deg., flexible connections being used between it and the 
fuel reservoir and engines. Since an aérial motor runs at a 
much more uniform speed thanacar engine, there is really little 
need of carburetter control by hand. Provided it gives a 
good mixture the carburetter might be left to look after itself, 
which it is quite capable of doing as long as it is kept at a 
certain temperature and the fuel is free from foreign bodies. 
One need not trouble about fuel control at the jet, provided a 
good automatic system regulates the air supply. An air- 
cooled engine rarely, if ever, gives off as much brake horse- 
power during continuous use as its water-cooled rival. Yet 
the latter system, while making an engine more efficient, has 
the drawback of increasing its weight and introducing fresh 
complications into the mechanism. ‘The reservoir and radi- 
ator may be combined or the piping itself can be extended so 
as to suffice without either of these, as was done in one of the 
Antoinette aéroplanes exhibited at the recent Paris Salon. 
In this case numerous lengths of small aluminium pipes were 
used which were said to weigh only a few pounds ae well as 
to be very efficient. But in addition to their weight, however 
little, we must add that of the water used for cooling. For 
an engine of 50 horse-power 56 lb. of water has to be carried. 

Another point to remember when considering water cooling 
is that we must have a pump to assist the water to flow 
through the engine, or if thermo-syphon or natural cooling is 
adopted, the quantity of water must be greater, either of 
which plang has an appreciable effect upon the total estimate. 
Having experimented with internal cooling, the author is con- 
vinced that properly applied water injection is of great value 
to high speed internal combustion engines, especially where 
lightness is desirable. The author’s own plan is to admit 
water to the inlet pipe during the induction stroke, i.e., 
allowing the engine to suck it in with the fuel when it is 
flashed into steam during the explosion stroke. The effect is 
to cure the harsh knocking sound so often heard in an over- 
heated engine, and at the same time to improve the indicator 
curve. When using this system the author found that there 
was greater economy both as regarded fuel and lubricating 
oil. Then, again, an air-cooled engine so treated can be kept 
running at full speed under load without the power falling off 
as is usually the case in this type after the first ten minutes 
orso. Messrs. Crossley made some experiments some time 
back with internal cooling of this kind, and found that they 
could use a compression as high as 200 1b. per square inch 
without signs of pre-ignition. The mean effective pressure, 
too, worked out to 91.44 lb. per square inch, and the thermal 
efficiency at 37.43 per cent. on the ‘indicated horse power. 
The author concluded the paper with a brief reference to 
some of the leading types of aéronautical engines. 
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THE BUILDING EXHIBITION. 


No. L 


THIS Exhibition was opened at Olympia on the 17th inst. 
and will be continued till the lst of May. It was last held 
in 1907; and was then called ‘‘ The International Building 
Trades Exhibition,’’ but there were very few foreign 
exhibitors. Practically the whole available space was taken 
up by British manufacturers; and the building, including 
annexe and galleries, was then, as now, entirely occupied. 
The error of overcrowding has been avoided, and though some 
applications had to be refused to enable it to be done, the 
passages have been kept of a good width. The exhibits are 
not arranged in classes; for instance, the stands of sanitary 
engineers are to be found in the main hall, the annexe and 
the galleries. 

The principal feature of the exhibit of George Jennings, 
Limited, is a bathroom designed for Prince Hohenlohe, 
which is a most elaborate afiair. 

Doulton and Co., Limited, are making a new street 
gully in stoneware which has the advantage of always 
remaining trapped, even when empty. The sludge collects in 
the main body of the gully; and there is an overflow near 
the top, leading to a second receptacle at the side, through 
which all the water must pass. Their hospital section is 
very complete, comprising every apparatus required for 
hydro-therapeutic treatment. In each case the non-con- 
cussive mixing valve is used, by which the temperature of the 
water is regulated by the movement of the lever to the right 
or left. In surgeons’ operating sinks the water can be turned 
on at any temperature by the elbow, and the discharge is 
worked by the knee. For water treatment there is a special 
controlling table, from which the operator, who is at a dis- 
tance from the patient, can direct all the operations of 
spray, wave, jet or shower. It is intended more particularly 
for consumptive patients, and has been supplied to the 
Midhurst Sanatorium. The Vichy treatment, in which the 
patient is on a table, whilst by a telescopic arrangement jets 
or sprays can be directed to all parts of the body simul- 
taneously ; the Aix, Kellog, and Lassar treatment are also 
shown. The latter is more particularly adapted for factories 
~ and mines where a large number of men require rapid 
cleansing, as it occupies little space and does not use half the 
water which would be required for an ordinary bath. 

Shanks and Co., Limited, Davis, Bennett and Co., 
John Bolding and Sons, B. Finch and Co., Limited, the Ajax 
Sanitary Company, and J. Jones, Limited, all have large in- 
stallations, each with special interesting features. Those 
who are interested in baths, &c., should visit all of them. 

Waygood’s lifts are well known to readers of THE ENGI- 
NEER. The makers have put up one to take visitors from 
the ground floor to the gallery, and have fitted it with a new 
safety grip. This is an electrically-operated device to prevent 
the rope being pulled when any gate or door is open. It is 
automatic in action; and if any door is opened whilst the 
lift is in motion it grips the rope and the lift is immediately 
stopped. They also exhibit a model of a new hydraulic 
wharf crane. The cylinders are at the back of the crane and 
help to counterbalance the load. The lifting rope passes over 
pulleys at the back, so arranged that when the jib is raised 
or lowered the load remains at the same height from the 
ground. 

The Van Kannel revolving door has been again modified 
since it was last exhibited. In case of a panic, pressure 
applied simultaneously on both sides of the central pivot 
causes it to collapse automatically outwards. The curved 
— also bend back to the wall, leaving the whole width 

Tee. 

The Gilmour Anti-Cyclone is another type of revolving 
door. In this the whole door-frame revolves on a central 
pivot, and is so balanced that in a position of rest it is at right 
angles to the opening. Under pressure the door opens in the 
middle, becoming an ordinary pair of swing doors. This 
system has been adopted at the Crédit Lyonnais, the Hotel 
de Louvre, and other large establishments in Paris. The 
doors shown at this Exhibition are intended for the new 
Strand Hotel. 

The ‘‘ Sesame’”’ self-opening and self-closing door, exhibited 
by Messrs. Pemberton, Arber, and Carey, has attracted a good 
deal of attention. When a visitor steps on the mat the door 
opens, and directly he has passed through it closes. The 
mechanism has been described in our columns. 

The Associated Portland Cement Manufacturers say that 
when complaints have been made about concrete in which 
their cement has been used, the fault has frequently been 
traced to the sand, or other aggregate with which it has been 
mixed. They show samples of good and bad aggregates, and 
give tests showing the different results obtained by mixing 
these with the same quality of cement. The best results 
were obtained when crushed granite was used, and next to 
this came Leighton Buzzard sand. Breeze obtained from 
destructors and loamy sand should be avoided. They have 
recently introduced ‘* Ferro-crete,’’ a new brand of Portland 
cement, intended to be used with reinforced concrete. It is 
more finely ground than ordinary cement, and it has less 
contraction when setting. 

Another special cement is the ‘‘ Reinforcrete,’’ made by the 
Wouldham Cement Company, Limited. This material is 
being used in a steel-concrete store at Grays, which is 
just being completed, and has a capacity of 40,000 tons. 

At the Building Exhibition of 1907 reinforced concrete 
was shown by the Expanded Metal Company, Limited, 
D. G. Somerville and Co., the Indented Steel Bar Company, 
Messrs. Johnson, Clapham and Morris, Limited, and the 
Trussed Concrete Steel Company (Kahn system). All these 
firms exhibit again, and give particulars of large structures 
which they have built in England and abroad. The system 
adopted by J. H. Tozer and Son, Limited, is a net- 
work of steel wire tied at every intersection. To show its 
adaptability they have put up a roof, supported on four 
columns, a section of egg-shaped sewer, 60in. by 40in., and a 
length of retaining wall. 

The Lewis Construction Company, Limited, uses as a 
foundation dovetailed corrugated steel sheets. These havea 
depth of ;%in. to jin. measured over the corrugations, the 
usual thickness of metal being 26 B.W.G. These dovetails 
forma key for the concrete, so that no shuttering or centering is 
required. A panel 2in. thick will support the same weight 
as a Qin. brick wall, and is absolutely damp, sound, and 
vermin-proof. This thickness has been considered sufficient 
for partitions between cells in Brixton, Holloway, Win- 
chester, and other prisons, as well as for H.M. Office of 
Works, and other Government buildings. In the building 


case are constructed on this principle, but door and window- 
frames, and gate-posts. 

Fireproof flooring is also shown by the Empire Stone Com- 
pany, Limited, which exhibits the Siegwart floor; and by the 
United Kingdom Fireproofing Company, both of which use 
reinforced concrete tubes ; though the latter, in some cases, 
substitutes terra-cotta. 

A system of construction which is worthy of notice is that 
employed by the Armoured Tubular Flooring Company, 
Limited. In this two sorts of concrete are used. The 
weight is carried by slabs or webs, which are very narrow in 
proportion to their height. They are made with the best 
Portland cement concrete, in te proportion of 34 to 1, and 
are shaped like an inverted T, the lower part being splayed 
out. In thisa steel bar, corrugated longitudinally, has been 
embedded. These webs may be up to 25ft. long, and are 
spaced 10in. apart. Between them are placed light tubes of 
coke-breeze concrete which do not have to support any 
weight. The upper half of the tubes is octagonal ; the lower 
half rests on and fits against the projection on the web, so 
that there is a smooth under-surface. After these are in 
position, a layer of concrete, of the same quality as the webs, 
is spread over the whole; and, when set, relieves the tubes of 
all weight. 








A NEW FORM OF TUBE MILL. 





ON Tuesday last we were invited by Fraser and Chalmers, 
Limited, to inspect a new form of tube mill—the invention 
of Mr. C. H. Hamilton—which this firm has just constructed 
for grinding crushed ore as it is delivered from batteries of 
stamps. The question of the best method of grinding the ore 
and of the extent to which the grinding shall be carried has 
for some time been claiming the attention of experts. It has 
long been recognised that it is not economical to carry the 
reduction in the stamps beyond a certain point, and the pro- 
duct so obtained is not sufficiently fine for efficient treatment 
during subsequent operations. To carry the process further, 
the tube mill has of late years been largely employed. This, 
we may explain, is an iron or steel cylinder, revolving hori- 
zontally on its axis in trunnions, and provided with a lining 
of some hard substance, generally the mineral silex, blocks of 
which are chipped so as to fit round the inside periphery of 
the tube, and fixed in position by means of cement grout. A 
certain quantity of hard pebbles—generally obtained from 
Normandy—having been inserted into the tube, the latter is 
revolved, and the crushed ore, together with some water, is 
fed in through one of the trunnions, and emerges through the 
other trunnion in a much finer form. 

Opinions differ as to how the grinding operation is per- 
formed ; whether by the action of the pebbles as they fall 
from side to side of the tube owing to the action of gravity as 
the tube revolves, or whether by reason of the grinding action 
of the pebbles as they continually rub against one another. 
Mr. Hamilton takes the latter view, and argues that if a 
longer path be provided for the pebbles and ore to pass 
through during one revolution, there will be a proportionately 
greater amount of work done during that period. He 
accordingly hit on the idea that if he mounted the tube 
with its trunnions placed excentrically he would have brought 
this about, because the material inside the tube so mounted 
would, when the latter was revolved, follow a path similar in 
shape to a figure 8, instead of that of approximately a 
quadrant and chord as in a horizontally placed mill. 

The mill we saw, therefore, was arranged in this manner. 
It was in operation in a gravel pit near the makers’ works 
at Erith, and was working on a mixture of coarse sand fed 
into one trunnion by means of water and delivered ground 
through the other trunnion. Being an experimental 
machine the ends of the tube had been made rounded in 
order to permit of the trunnions being shifted so as to give 
varying amounts of excentricity. As we saw it at work the 
axis was arranged 12% deg. from the horizontal, and this was 
the greatest excentricity which had been tried. We were 
informed, however, that the efficiency of the apparatus had 
increased as the axis was moved further and further from the 
horizontal. 

All that we could tell at the inspection was that, as the 
material was discharged, it was finer than when it went into 
the tube, but we have been provided with the following 
figures by Fraser and Chalmers, Limited, which set out the 
results they have obtained :— 


TEST OF HAMILTON TUBE MILL. 


Material used: Moderately fine sand with small percentage 
of pebbles. 

Running horizontal.—Amount obtained, from 24 to 3 tons 
per hour. All passed through a 30-mesh sieve. It was then 
passed through a 60-mesh sieve and what passed through this 
was afterwards dealt with by a 90-mesh sieve, and the follow- 
ing results were obtained, the figures quoted representing 
percentage of the original quantity of material :— 

50 per cent. left on a 60-mesh sieve. 

25 


” ” 


C 

. passed through a 90 mi 
Running excentrically.—The amount obtained was four tons 
per hour—say, 30 per cent. more than when running horizontal 
—and the following shows the fineness obtained. 

All went through a 30-mesh sieve. 

20 per cent. left on a 60 

25 90 

55 _ went through a 90 ss 
The size of the tube employed is 3ft. 9in. diameter inside 
the silex lining and 9ft. long. The weight empty is 4 tons. 
It is stated to be a quarter the size of the tube mill ordinarily 
in use, but that any tube mill at present in use could be 
converted so as to revolve excentrically by the provision of 
new ends to the tube. 
The experimental tube was driven by an electric motor 
working at 420 volts. The current at starting was 40 ampéres 
and while running from 23 to 24 ampéres, these readings 
being taken by us on the spot. They represent, say, 
224 horse-power when starting and 134 horse-power when 
running. We may mention that the makers do not claim 
such a low running horse-power as this, but say that from 
16 to 18 are required, though the starting horse-power claimed 
is about the same. 
We understand that the mill is to be shipped to Johannes- 
burg in order to undergo a lengthy test by the Rand Experi- 
mental Committee. This type of mill has not yet been tried 
on cement clinker, but we are informed that this is under 
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SULPHUR AS A CAUSE OF CORROSION IN 
STEEL. 


Ar a recent meeting of the Society of Chemi 
Industry, Mr. G. Nevill Huntly read a 4 nib 
as a Cause of Corrosion in Steel.” He said :-— 


A considerable amount of work has been published duri 
last few years dealing with the corrosion of len and * sxe Poa 
tion having been chiefly concentrated on the effect of the presenve 
or absence of carbon dioxide. An investigation into the cause of 
pitting in a stand-by boiler at the generating station of the 
London Electric Supply Corporation proved that the sulphur in 
the metal is also a factor that must taken into account, In 
these boilers the pitting assumed serious proportions about two 
years ago, and an increase in the proportion of alkali caustic 
soda—in the water proved to be useless in lessening the evil. 
examining the boilers numerous blisters were seen, 
up to 30mm. in diameter, the bulk of them being in the neigh- 
bourhood of the water level. On pricking the blisters each was 
found to contain a liquid with a fine black powder in suspension 
and a pit was forming in the centre of each blister. Asit appeared 
= that the examination of this liquid might throw some 
ight on the corrosion, a large number of the blisters were pricked 
the fluid collected, and kept from contact with air. This liquid, 
which was strongly acid to litmus paper, was filtered in an 
atmosphere of cirbon dioxide, and proved tc consist of a solution 
of ferrous sulphate, with a slight excess of sulphuric acid, the 
latter being either free acid or possibly ferric sulphate. The 
— water in which the blisters had been submerged was slightly 
alkaline. y 


al 
paper on “Sulphur 


On 
varying in size 


After discussing the chemical analysis of these 
bubbles, Mr. Huntly sums up as follows :— 


The proportion of manganese does not correspond with what 
would be expected if manganese sulphate were the first oxidation 
product, but the figures agree fairly well with the hypothesis of 
the action of dilute sulphuric acid or ferric sulphate, the products 
being then precipitated by the alkali of the boiler water. As in a 
stand-by boiler the liquid has perivds of rest, the oxides deposit on 
the spot where they are formed, giving a coherent membrane, 
Under these conditions this acts as a sort of semi-permeable mem- 
brane, admitting oxygen but not alkali, thus giving rise to the 
anomalous effect of an acid corrosion going on inside an alkaline 
boiler water. 

The presence of streaks of sulphide in the steel thus gives a com- 

lete chemical explanation of pitting in the case of a stand-by 

iler, and may also serve to explain the corrosion of steel plates 

along definite lines in experiments in which the liquid has not been 
kept agitated. It was formerly supposed that, provided the 
sulphur in steel was completely combined, as manganese sulphide, 
the injurious effects on the strength of the steel were minimised. 
Metallographic evidence has lately been accumulating tending to 
prove that many fractures follow the lines of manganese sulphide ; 
the facts noted above as to the chemical properties of manganese 
sulphide form an additional argument for excluding it from steel 
as far as possible. 
It may be of interest to note that the substitution of an alkaline 
arsenite for caustic soda in these boilers completely stopped the 
trouble, no blisters having developed during the last two years 
an effect possibly due to the oxidation of the arsenite by the dis 
solved oxygen. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





THE PRESENT STATUS OF THE MARINE ENGINE. 


Sir, — While looking through some of the back numbers of Tht 
ENGINEER the other day, I came across an editorial on ‘‘The 
Missing Quantity,” in which you deal with the subject in a very 
clear-sighted way ; and your assertion that ‘‘few engineers will be 
prepared to admit that almost isolated experiments carried out 
with a small engine have a general application to steam engines” 
is confirmed by long and exhaustive tests with large engines. | 
have spent many years in the engine-room, and know something 
of the manners and customs of large engines, and on long voyages 
one has ooportunities for observing points that are likely to be 
overlooked during a few hours’ test. 

With initial condensation in question, it is invariably assumed 
that the cylinder surfaces enveloping the steam at cut-off are 
largely responsible for the so-called missing quantity. The fact 
that these surfaces—excluding cylinder walls—are covered with a 
substance of such nature thatit effectually preventsany transference 
of heat to them is either not known or ignored ; but no furnace 
crown could possibly remain intact for half an hour if coated with 
the stuff we find on cylinder surfaces. 

Leakage past the valves does not account for the amount of 
water which is very much in evidence, in all receivers, while the 
engines are in motion. Experiments have shown that the cylinder 
walls are innocent of the serious charges made against them, and 
so it is with other factors that have been dragged in from time to 
time by the scruff of the neck. To assume that cast iron should 
be able in a fraction of a second to vary in temperature over such 
a wide range as has been attributed to it is to endue it with quite 
supernatural powers. 

As pointed out by you in the editorial above mentioned, con- 
densation practically ceases when the engines are heated up 
previous to starting, or, in other words, when temperatures are 
equalised. As soon as the engine is put in motion, the tempera- 
tures of the various parts in contact with steam and exhaust 
adjust themselves automatically, and cond tion ex ; 
and, under ordinary circumstances, providing these temperatures 
are not altered by varying the expansion, the weight of steam 
condensed initially is constant as long as the engines are in motion, 
whatever the steam pressure and revolutions may be. 

Unlike the cylinder surfaces, the metal of passages, valves, 
ports, &c., are always perfectly clean, owing to the constant or 
intermittent flow of steam and water over them. In the piston 
valve chamber, the entering steam is in contact with surfaces 
having exhaust steam on the other side of the dividing section of 
metal. The exhaust requires larger es than the live steam, 
and the mean temperature of the whole chamber is determined 
by the greatest mass and its temperature, viz., the exhaust. Part 
of the slide valve is continually in contact with exhaust steam, and 
of it is continually in contact with live steam, with the result 
that the live steam is incessantly drawn upon in an attempt to 
equalise the temperatures, The amount thus lost is represented 
on the diagram by the difference between boiler pressure and 
pressure at admission to cylinder. Owing to the length, shape, 
and roughness of the ports, with clean surfaces, the entering 
steam, already laden with moisture, is spread cut in the form of a 
wide ribbon, and the major portion brought intimately in contact 
with surfaces at 30° or 40° lower temperature. 

This attempt to explain initial condensation is based on the 
following well-known and incontrovertible laws : — 

(1) When in contact with the surface of any body colder than 
itself, steam condenses. 

(2) The rate of condensation is governed by the temperature 
and velocity of the cooling fluid. Bh fe 

(3) The mean temperature of any body, subjected to periodically 
varying changes, is the mean of all the temperatures throughout 
the period. 








consideration. 





which they exhibit, not only walls, floors, roof, and stair- 





The adjoining diagram Fig. 1 shows how heat js filched from 
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the live steam before it reaches the high-pressure piston. 
The diagram is the mean of the top and bottom cards, reduced 
to pressure and volume scale in the usual way. Temperatures 
Faken at the dividing points, and the temperature of the 
he is the mean temperature of the ten points on the steam 
a only. The mean temperature of the ports is the mean found 
from the twenty points round the diagram. Being purely and 
simply heat loss, temperatures are used throughout. — - 
p.It is seen by the figure that steam leaves the boiler at 376.2’, 
and as the result of contact with colder surfaces it is reduced to 
371.7° before entering the port. The temperature of the port 
ig 331’, and more steam is condensed, and the temperature lowered 
thereby, until at cutoff it is down to 367.3°. This is the 
temperature of the entering steam. The temperature of the 
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water entering along with it is not known, but the temperature of 
the steam in the cylinder is known, and also that of the entering 
367 .3° + 358 .2 


» 
the steams, and 362.8 358.2 =4.6° = the fluctuation at surface 
: 262.! 358 .2 nF 
of cylinder walls, and, finally, i on = 360.5° = the tem- 


steam, then = 362.5° = the mean temperature of 


perature of what Professor Perry so aptly terms the steam stuff. 

From saturated steam tables, the density of steam at 360.5 
= .3469, and at boiler temperature it is .4161] ; then .3469 + .4161 
= .833 = the dryness fraction. 

Indicating 1735 H.P. at 80 revolutions, with cut-off at 
.52 of the stroke, the visible steam in the high-pressure cylinder is 
11.9 1b. per indicated horse-power per hour ; and, dividing this by 
the dryness fraction, the actual steam consumption = 11.9 
+ .833 = 14.28]b. per indicated horse-power per hour. 

Fig. 2 is the high-pressure diagram from an engine running at 
83.5 revolutions, with cut-off at .625 of the stroke, and indicating 
2451 horse-power, on a water test of three hours’ duration. The 
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average power developed during test was 2388 horse-power, at the 
rate of 15.77 lb. of water per indicated horse-power per hour. 

In this case the steam leaves the boiler at 367.7°, and is reduced 
to 365.1° at admission, and to 359.8° at cut-off. The mean 
temperature of the cylinder is 355.4°, and of the ports 329.8”, 


then 359.8" + 355 4° _ 957 6°, and 357.6" — 355.4° = 2.2° = 


2 

Ky fo 4 OkK 40 
the fluctuation at cylinder surface, and 357.6 + _355.4° 
356.5° = the temperature of the steam stuff. 
_ Density at 356.5° = .3304, and density at boiler temperature = 
3775; then .3304 + .3775 = the dryness fraction, = .875. 
The volume of high-pressure cylinder up to cut-off, and including 
clearance Space not filled by cushioned steam, is 9.225 cubic feet ; 
and dividing this by the dryness fraction, and again by the cubic 
feet per pound of steam at admission, the pounds of steam required 
per stroke is found, 





9.225 = .87 
= = ame = 3,858 1b. of steam per stroke; then 3.858 x 2 x 
83.5 x 60 = 88,657 lb. of steam per hour, and 38,657 + 2451 = 


15.77 1b. of steam per indicated horse-power per hour. 

It is worthy of note that when the compression curve is carried 
above the line of steam stuff temperature, it tends to increase the 
dryness fraction. In the case of a compound engine before me, 





where the compression is carried 51b. above the steam stuff line, 
the fraction is sent up from .77 to .797. 

Mechanically the marine engine leaves little to be desired ; 
thermodynamically, it falls lamentably short. It is a heat engine 
first, last, and all through ; yet nowhere is Watt’s first principle 
so persistently ignored as in marine engines and their auxiliaries. 
By avoiding heat losses, stationary engine designers can turn out 
compound engines at 115 lb. pressure that can beat the best 
quadruple marine engine that ever was built. The remedy is 
not far to seek. By fitting separate steam and exhaust valves, 
and drying the steam before admission to the receiver initial con- 
densation can be reduced to a vanishing point. The loss of heat 
at each stage, due to receiver ‘‘ drop,” though a necessary evil is 
not irremediable, There is a vast store of heat continually going 
to waste in the funnel, and it can be utilised in a very simple way, 
and the losses at each stage also reduced, if not altogether 
prevented. 

Your columns bear witness to the fact that your readers take a 
keen interest in coming and passing events, and I am in hopes 
that some of them may be moved to express their opinion as to 
the soundness or otherwise of this method of dealing with ‘‘ the 
whole quantity.” 


Glasgow, March 16th. JOHN 8. CHAPMAN. 





MARINE PROPULSION, 


Sir,—I do not think that the letter of your correspondent 
‘* Cockrill ” is sufficiently convincing that ‘‘slip” is a total loss as 
he says. First of all, the ——— of a man swimming to the 
action of a vessel mechanically propelled does not seem the 
simplest way of illustrating the efficiency of a propelling 
instrument. 

The human organism is certainly more complicated than even 
the screw propeller. To try and explain the action of the latter by 
the action of the former is to try and explain the simple by the aid 
of the complex. Further, to state that the kick against the wall 
of the bath acts with 100 per cent. efficiency, whereas the kick 
against the water results in a great loss, and small efficiency, does 
not seem to state the case mechanica!ly fairly. In the one case the 
swimmer concentrates the whole of his energy in his feet, and 
even uses the leverage from heel to toe, directs this in a straight 
line opposite that in which he wishes to swim. In the second case 
he has nothing against which he can exert and direct the same 
amount of energy which he could against the wall; it is conse- 
quently only logical that for less energy, and even this spent in a 
line diverging from a straight one, he gets less advance. 

Apparently, in order not to conflict with the third law of motion, 
‘* action and reaction are equal and opposite,” your correspondent 
says, ‘‘ there is no relation between the ‘ work’ of action and that 
of reaction.” 

It seems to me that ‘‘ work” may allow of different interpreta- 
tions, but 1 fail to see how mechanically work of action and work 
of reaction can differ from each other in amounts, If a body 
moves through a certain space against the action of some force 
‘*work ” is done. 

I am quoting from a text-book: ‘‘ When a bullet quits a gun, 
the gun ‘kicks’—that is, as the bullet flies forward in one direc- 
tion, the gun flies back in the opposite direction; and it is 
found that the amount of ‘ work’ done by the bullet and the gun 
are equal and opposite.” 

According to this a swimmer pushes against the wall of the 
bath. As he does so he pushes himself forward and the wall 
backward. His body is a very much smaller body than the wall 
fixed to the earth, and he will consequently travel much farther ; 
the wall and earth being comparatively an infinite mass, the mass 
or body of wall and earth will move back an infinitely small dis- 
tance. But both the ‘‘ work” of action and reaction are equal and 
opposite. When the swimmer only can push against a small body 
of water, this small body of water will move back a greater dis- 
tance and the larger body of the swimmer moves forward a 
smaller distance. The distance forward, however, will correspond 
to the distance if pushed off from the wall with the reduced 
amount of energy applied to the small mass of water pushed back. 

Losses of energy, however, will be due to pushing water in other 
directions than back. This, again, brings me to the screw pro- 
peller. The line of action of a screw propeller is rotation round 
its axis, consequently the resistance will be opposite to line of 
rotation. That the propeller moves forward at all is due to the 
fact that by the oblique blades the resistance to rotation is reduced 
if the propeller moves forward in line with the axis whilst rotating. 
The resultant of the resisting forces of all the particles of water 
under conditions which allow the propeller to move forward is a 
line approaching a line parallel with the axis. 

This, I think, is proved by the fact that neither a propeller with 
infinitely short pitch, nor one with infinitely long pitch, will pro- 
duce axial thrust, but will still offer resistance to rotation accord- 
ing to width or thickness of blades in either case, Thus, the 
screw propeller becomes an instrument depending for its efficiency 
on achain of combinations, or, in short, ‘‘chance action.” A 
certain amount of blade area at a certain angle to the shaft, 
rotated at a certain speed, will produce a certain amount of axial 
thrust for the turning energy putintoit. If, however, in front of 
all these combinations, you put a vessel the resistance of which is 
either greater or less to suit al) these other certain things, then 
the propeller becomes inefficient, owing, as generally put, to too 
por or to too little slip. The surrounding water will only allow 
a certain amount of commotion to go on within ; if the commotion 


is too great—too much slip—the propeller becomes ineffi x 


have been amazed at the appalling general ignorance regarding 
even our English lines. 

It is a most fortunate coincidence that the same issue of THE ENn- 
GINEER contains an account of the expenditure for six months on 
renewals and repairs of locomotives, carriages, and wagons, of the 
principal British lines, whichis worthy of carefulstudy. Dealing with 
English lines, for instance, the expenditure per locomotive ranged 
from £100 on the Lancashire and Yorkshire, £104 on the Great 
Central, and £107 on the Great Northern, up to £174 on the Great 
Western. The Great Northern and Great Central combined are 
comparable in extent of line, number of engines and class of traffic 
with the Great Western Railway, and such differences as exist are 
insufficient to explain away the increased cost per Great Western 
engine of £67, or 62 per cent., over the Great Northern figure. 
The Great Western possess some 2200 engines, so that this repre- 
sents an expenditure cf nearly £150,000 per half-year above that 
needed on a Great Northern basis, and this supposes that as a 
result of this expenditure the engines are maintained equally effi- 
cient, which is, of course, absurd. Those whoare acquainted with 
Great Northern design and workmanship on the one hand, and 
with Great Western on the other, and who have followed the 
system on the latter, of re-boilering engines to suit the latest angle 
of taper, which has led to many locomotives having three boilers 
in seven years or so, wiil feel no surprise at these figures. I can 
see explanations that appear to be ample, but I should like to 
know the views of thore who with pliant faith have supported 
recent Great Western locomotive practice in all its vicissitudes. 

It may be objected with reason that it is not fair to compare 
figures relating to one half-year only, and although I believe the 
differences shown are far too great to be seriously affected by more 
extended comparison, it would be an advantage to have data from 
which such could be made. DIAMOND. 

Birmingham, April 19th. 





PAPERS AND DISCUSSIONS. 


Sir,—Having read and carefully studied ‘‘ A Silent Member’s ’ 
admirable letter, and also the correspondence which has resulted 
therefrom, I am convinced that those who have done likewise, and 
know anything of the dull and uninteresting meetings which so 
frequently take place at the headquarters of our engineering insti- 
tutions, will join me in saying, Well done. 

I cannot imagine how such able and successful men as occupy 
places on the councils of these institutions can persuade themselves 
that text-books—often mathematical text-books—can be read so 
as to be understood by an audience in a period of avout one hour. 
Still more difficult is it to understand how they expect them to be 
properly discussed. What a farce! The result of this mis- 
judgment is that the meetings frequently become uninteresting and 
tiring beyond all conception. A friend of mine—an enthusiastic 
and temperate engineer —recently fell asleep at one of these 
meetings. The monotony of the thing, he told me, almost sent 
him into a trance. Even the president’s announcement that 
refreshments would be found downstairs failed to rouse him. 

We have had some remarkable ‘‘ text-books” just recently. So 
voluminous are they becoming that I should never be surprised to 
receive one in a packing case. Take the Institution of Mechanical 
Engineers, for example. Last Christmas a ‘‘ double number ” was 
issued on type-casting and composing machinery. It contains 113 
pages, and at the end the author states the paper is illustrated by 
eight —— and seventy-eight figures, and the letterpress is accom- 
panied by five appendices with three figures. The author seems 
to have a queer idea of the meaning of the term paper. I am 
told that one gentleman who took part in the discussion said that 
the author had not touched the subject and that he would have 
liked to have seen some historical matter included. Yes, I quite 
expect the packing case. Mr. Smith’s recent mathematical 
treatise on drilliog holes is another example of what might be 
described as an undiscussable work, and many others emanating 
from the same and other institutions might be mentioned. Such 
papers I lose no time in reading. I have never had the pleasure 
of attending any of the meetings of the American institutions, 
but, judging from their proceedings which reach this country, I 
am inclined to think that we might well take a lesson from 
them. The papers, as a rnle, are much more concise and far more 
practical than the run of those which we get in this country. 
Even the American mathematicians seem to realise that no good 
purpose is served by an extensive display of mathematics in papers 
which they read before engineering societies. 

April 22nd. A LovER oF TRUTH, 


’ 





LONGITUDINALLY FRAMED SHIPS. 


Sir,—Referring to your article—March Sth, 1909—on longi- 
tudinal-framed ships, I notice that you have, inadvertently | 
have no doubt, described my system of longitudinal shipbuilding, 
patented 1871, as similar to ‘‘ Mr. Hamilton’s proposition of 1875, 
of having a transverse frame fitted inside the longitudinal frames 
close enough to carry all the beams, and resembles generally the 
proposal by J. E. Scott in his paper read in 1871 at the same 
Institution.” You have evidently been misled by whoever gave 
you this information, as my system has only a transverse frame 
fitted every 12ft. apart, and has been adopted by Mr. Isherwood 
in its entirety and only strengthened up for the difference in the 
size of the vessels, and which he is good enough to describe as 
strong transverses, which are exactly my transverse vertical tie 
frames as described in my paper, page 2. So that you may make 





owing to the resultant of the resisting forces of water taking a 
different direction to the axis; if the commotion is not great 
enough—too little s!ip—you are not utilising the surrounding 
pressure, and therefore this propeller is declared inefficient, com- 
ared with those which allow the maximum permissible commotion. 
? think this will explain matters without falling back on to 
‘*friction,”’ which seems a very convenient term for many engineers. 
I hope a future scientific generation will examine the mysteries of 
friction, and distinguish its components of resistance of cohesion— 
bodily displacement or alteration of outline—resistance of adhesion, 
gravity, and pressure. But this by the way. W. PREIDEL. 
April 14th. 





LOCOMOTIVE EFFICIENCY, 


S1tr,—The excellent article on locomotive efficiency in the 
current issue of THE ENGINEER will be much appreciated by those 
on whom the amusement provided by the recent correspondence 
was beginning to pall. Thereis no doubt that stronger terms 
than you employed could be justifiably applied to the extraordi- 
nary inaccuracies so carelessly stated with regard to foreign rail- 
ways. The different values of friction and gravity, and the 
remarkable number of hours which must exist in an Italian day, 
are clearly matters for scientific investigation. Regarding train 
weights and speeds, there have been cases where kilometres per 
hour were just written down miles per hour for English readers, 
This method avoids that puzzling constant, and a similar arith- 
metical simplification may have occurred with kilogrammes and 
metric tons. Your directing attention to the adhesion question is 
especially significant, as on comparing English practice with 
American, of which we have definite particulars, it is found that 
English engines are, as a rule much the lighter and possess less 
adhesive weight. One of the chief points which strikes an Ameri- 
can on coming to England fs. the smallness of the engines with 
which we haul heavy trains at high speeds. 

It is certainly productive of no useful result to attempt a com- 
parison of conditions obtaining in different countries without 
accurate knowledge of what those conditions really are. Anyone 
who has tried to obtain information about railways will know the 
extreme scarcity of persons who are able to give reliable data con- 
cerning a train by which they have travelled, and will probably 





the n ry corrections I enclose you a copy of the paper I read 
on March 22nd, 1872, before the Institute of Naval Architects. 
London, April 14th. J. E. Scorr. 


(For Continuation of Letters see page 428.) 








THE INSTITUTION OF MINING AND METALLURGY.—The annual 
dinner of the Institution will be held at the Hotel Cecil, London, 
W.C., on Friday, April 30th next, at 7.15 for 7.45 p.m. The Pre- 
sident, Mr. Edgar Taylor, will preside. 


JUNIOR INSTITUTION OF ENGINEERS.—A visit of this Institution 
was recently paid to the Chingford Reservoir Works of the Metro- 
— Water Board, by permission of the Chief Engineer, Mr. 

illiam B. Bryan, past-president. The members were met at 
Enfield Lock by the resident engineer, Mr. T. C. Deverell, and 
conducted along the entire site, all the features of interest being 
indicated ex route, finishing at the Chingford Hill deep well 
pumping station of the existing works, the boilers and machinery 
of which were shown by the superintendent,.Mr. R N. Thomas. 
At the conclusion of the inspection, Mr. Charles W. Pettit, 
member of Council, expressed the visitors’ acknowledgments of 
the facilities which had been kindly granted enabling so interesting 
an afternoon to be spent. From the particulars which were 
supplied for the information of the members it appears that the 
Chingford reservoir will contain about 3000 million gallons, with a 
water area of 416 acres, and length of embankment formed of ex- 
cavated material of about 4} miles. Puddle below ground surface 
100,000 cubic yards, the depth of trench varying between 15ft. and 
25ft., keyed into London clay. The water will be pumped into 
the reservoir from the river Lea and River Lea Navigation at the 
north end, through five lines of 48in. pipes passing up the outer 
slope and discharging into a chamber at the top of the embank- 
ment, whence it will pass over a long granite wall sill down an 
inclined slopeinto a stepped channel, which will conduct it into 
the bottom of the reservoir—when commencing to fill—whence it 
will be discharged on to a concrete apron. The reservoir is 
divided about the middle of its length by a central embankment 
without a puddle core, through which will be a culvert for free 
circulation, 
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SOUTHEND CORPORATION ELECTRICITY WORKS—STATION DIAGRAMS 


( For description see page 419) 
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EVAPORATIVE CONDENSER AT SOUTHEND. 


A VERY large evaporative condenser plant has recently 
been installed at the Corporation Electricity Works at South- 
end-on-Sea. This condenser, of which we are able to repro- 
duce some engravings, has been constructed by Messrs. 
Ledward and Beckett, of Westminster, and embodies 
their latest improvement in this type of plant. Broadly 
speaking, this consists in doing for the atmospheric condenser 
what the Contraflo does for the ordinary wet surface con- 
denser—that is to say, compartmental drainage has been 

oted. 

ag contract called for a plant to deal with 60,000 lb. of 
exhaust steam per hour, and to maintain a vacuum of 25in. 
under exceptional conditions, there being no available water 
supply other than that supplied by the town’s mains. The 
pipes forming the condenser are arranged in two sections or 
groups supported upon a brick and concrete tank which forms 
the base. Each section is divided up into smaller sections, 
which are separately drained by means of baffles and collectors 
placed at the ends of the coils in such a way as to separate 
the water from the vapour. The water of condensation then 
flows into a common seal-box, from which the greater portion 
ofitis taken away hot by a motor-driven pump and delivered 
straight to the hotwell. Provision is made for regulating the 
sectional drainage to suit the load on the condenser, in order 
to obtain both a hot feed and a high vacuum at the sume 
time. Precaution is taken in the design to prevent the whole 
of the water of condensation being drained from the pipes, 
as this would prevent the effervescent action that is well 
known to be necessary to efficient condensation of steam. 

The effect of this arrangement is to draw off nearly all the 
hot water of condensation practically as soon as it is formed, 
and to remove it from the condenser without allowing it to 
go forward and heat up the remaining pipes and air pumps 
unnecessarily. The low temperature consequently maintained 
in the air pumps greatly improves ths vacuum, and the feed- 
water can be kept at a much higher temperature than would 
otherwise be the case. 





Valves are provided so that the 


compound coupled to a 350-kilowatt Crompton compound 
dynamo. One Willans three-crank compound coupled to a 
250-kilowatt Crompton compound dynamo with automatic 
expansion gear and chiefly used for traction work. One 
Howden three-crank enclosed triple-expansion engine coupled 
toa 350-kilowatt Electric Construction compound dynamo, 
making a total of 2100 kilowatts. Three Paxman boilers 
with Erith underfeed stokers, each rated 6000 lb. steam per 
hour. Two Babcock and Wilcox water-tube boilers with 
chain grate stokers,each rated at 1000lb. per hour. Two 
Stirling water-tube boilers with chain grate stokers, each 
rated at 1000lb. per hour. Two batteries of chloride 
accumulators, each of 600 ampére-hours capacity for one 
hour. One motor generator (Crompton) for converting from 
the lighting circuit to traction or vice versd. Two Crompton 
balancers. One Crompton booster. 

The system of electrical supply for lighting and power 
purposes is continuous current at 460 volts across the 
“‘outers,’’ whilst the pressure for the tramways supply is 
500 volts. There are 22 road trams and 16 pier trams. The 
number of consumers connected to the lighting mains 
increases rapidly and now reaches 1786. 

This generating station is situated about the centre of the 
town, and for this reason serious trouble with property 
owners has embarrassed the department during its short 
existence. These troubles have not only been the cause of 
heavy financial burdens in the past, but have seriously 
handicapped the engineers in obtaining good working results. 
Plant to the value of over £14,000 has been by degrees 
superseded, and this sum has to be paid out of revenue by 
March, 1911, but there is every reason to believe that this 
amount will be met by the time specified, as the cost of 
generating has fallen 45 per cent. in the last two years, | 
whilst the revenue per unit has slightly increased. 


company, for the notes which follow :— 
Air pumps,—The condenser is made large enough for future 


We are indebted to Mr. Birkett, the engineer to the | 


considerable consequence. The water account for the year 
ending March, 1906, was £667 when using a surface-con- 
denser with a forced draught cooling tower with an output of 
1,437,278. Itis estimated that the water account will not 
exceed £200 for the year ending March, 1910, with an output 
of 1,800,000 units, The condenser so far appears to be devoid 
of any troubleas regards scaling, both externally and internally, 
and owing to its large capacity the air pump can be shut 
down for inspection—if necessary—on load for a short time 
and on day load for as much as an hour without experiencing 
the troubles associated with other types of condensers. — 

Mr. Birkett has also lent us the very interesting series of 
diagrams which are reproduced on page 418. They show 
graphically the progress of the station since 1906 up to the 
present time. In connection with the condenser, the diagrams 
Nos. 3 and 4 are the most interesting. The Ledward and 
Beckett plant was startel up on October 28th, 1908, and it 
will be observed that the total costs and the coal costs and 
wages showed a decided drop in the week October 21st to 
28th. The gradual decline of the curve from July onwards 
is due largely to the improvement in the load factor of 
the station as the days shortened. Note also the weeks 
December 16th to 30th, and observe the very sudden fall at 
Christmas time, due to long shopping hours and so on. 
Thes2 diagrams will bear close examination, and it will be 
seen that the management of the station as a whole has 
made marked progress in the last few years. Tho thick black 
line is in all cases the diagram for the present year, the thin 
line stands for the year 1906-7, and the dotted line for 
1907-8. 








SOME EXPERIMENTSON EARTH CONNECTIONS. 


IN a paper read before the American Institute of Electrical 
Engineers some little time ago by Mr. J. L. R. Hayden, th> 
resistance of ‘‘carths’’ made with gas pipe is dealt with. 








growth of the station, and the air pumps are in duplicate, 
but it is found that one air pump is sufficient for present 


Earth connections in electrical circuits, it is stated, are fre- 
quently made by driving a gas pipe into the soil. Such 
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EVAPORATIVE CONDENSER AT SOUTHEND ELECTRIC SUPPLY STATION 


sectional drainage may be easily adjusted to synchronise 
with the load, and thus secure a hot feed on light load as 
readily as on top load. The importance of this is obvious. 
The pumps are installed in a separate pump-room, and con- 
sist of two sets of Edwards’ air pumps, each having three 
barrels, driven direct by a slow-speed electric motor. The 
air pumps deliver into a Lea recording apparatus placed 
between them, from which the water flows direct to the hot- 
well. Two centrifugal pumps for circulating the water over 
the condenser pipes, and driven direct by electric motors, are 
also placed in the same pump-room. The hot water pump 
above referred to stands in front of the circulating pumps, 
and is also driven direct by electric motor, and delivers its 
water into the tank of the Lea recording apparatus. A large 
marble switchboard, with the usual instruments, occupies one 
side of the pump-room. The vacuum being maintained at 
the time of our visit was 274in., without any circulating 
water being used. It is, indeed, found necessary to use 
cooling water only when the atmospheric conditions are very 
unfavourable, or when the load is heaviest. Our visit was 
paid on a clear day at about noon, and the condenser was able 
to deal easily with the load. It is the practice of the station 
engineer to regulate the condenser by the temperature of the 
hotwell, which is kept as near as may be at 120deg. Fah., 
this temperature having been found by experience the most 
economical from all aspects. The general aspect of the con- 
denser and the electrical plant connected with it will be seen 
in the views on page 422, whilst the drawing above shows 
the general arrangement and the principal dimensions. The 
condenser is built up of corrugated fluted and gilled pipes, 5in. 
smallest internal diameter by 5ft. long. 

_ A few words about the station itself will be found interest- 
ing. Both light and power for tramways are supplied, and 
the plant consists of :—One Belliss three-crank enclosed 
triple-expansion engine coupled to a Crompton shunt 500- 
kilowatt dynamo. One Belliss three-crank enclosed triple- 
expansion engine coupled to a British Thomson-Houston 
500-kilowatt dynamo. The latter is an interpolar machine. 
One Willans three-crank compound coupled to a 150-kilowatt 
Crompton compound dynamo. One Willans three-crank 


requirements, although it is necessary to run this 18 hours 
per day. It absorbs at the rate of 45,000 units per annum. 
In addition, a Roturbo pump acting as a wet pump absorbs 
at the rate of 15,000 units per annum. 

Circulating pumps.—The Ledward circulating pump is of 
6 brake horse-power, but owing to the light day load and the 
large radiating surface it is only necessary to run it 
34 hours per day. It consumes 13,000 units per annum. In 
the case of a surface-condenser the pump would be in use all 
day and would absorb 330,000 units, calculating on the power 
of the motor specified for full duty, but as this could be 
reduced by throttling the water—if found advisable—the con- 
sumption might be reduced by abouta third, making 220,000 


units perannum. This works out as follows :— 
Energy required by Ledward condenser 60,000 
13,000 
73,000 
surface 83,000 
220,000 
303,000 


At a penny per unit Ledward’s condenser will cost £304 to 
work, whilst the surface-condenser would probably cost not 
less than £1262. 
the peculiarities of the Southend water showed that it was | 
nearly impossible to keep the surface-condenser tubes clean, | 
and hence it was usual to have a vacuum of about 10in. at 
full load of condenser. Tube cleaning was a very heavy item 
in the upkeep, and to have kept the condenser up to the mark | 
it would have been out of use half its time ; indeed, a dupli- 
cate plant would have been needed. 

Water.—The saving in water for the month of September, 
1908, prior to putting the Ledward condenser into operation, 
as against September, 1907, was 26 percent. For the month 
of January, 1908, the water costs per unit generated was 
0.068d. Deducting 26 per cent., the water for January, 1909, 
should be 0.05d. It actually works out at .012, or a reduction 





Then, again, previous experience with | 


| ‘‘earths’’ are of fairly high resistance, and, therefore, not 
| permissible where a low resistance connection is required. 
| Their great simplicity and cheapness, however, makes them 
| desirable where a low resistance ground is not necessary, and 
| they may be used with advantage for earthing static charges, 
| and for various other purposes. To get data on the resistance 
| offered by such gas pipe ‘‘ earths,’’ their permanence, and 
| the variation of the resistance with the seasons, an investi- 
gation was made. Three gas pipes of 2.5in.in diameter were 
| driven into the ground at a distance of 15.75ft. between I. 
| and II., and 7.4ft. between II. and III., in the lawn adjacent 
| to Dr. Steinmetz’s laboratory. The soil is a clay loam over- 
| lying shale rock a few feet below the surface. The pipes were 
| driven in the following depths :—I. 3.75ft., II. 2.75ft., III. 
| 3.1ft. The resistance of the three earth connections so made 
| was measured with an alternating current at a pressure of 
| 120 volts. The periodicity was 60 cycles. For the return 

circuit, the city water pipes were used, and its resistance was 
| found to be .0lohm. It was, therefore, neglected. Readings 
| were taken at irregular intervals from August, 1905, to 
| August, 1906, and daily from September Ist, 1906, to 
| June 26th, 1907. During autumn and spring, morning and 
| evening readings were taken, to see whether the daily tem- 
| perature movements had any effects. These, however, were 
found to be very small. Curves given in the paper show very 
plainly the sudden rise of conductivity at times of rainfalland 
the gradual decrease during the subsequent dry p2riods. The 
maximum of conductivity occurred in the months of July 
and August. This was rather unexpected, since the wet 
season is in spring. It seems that the increase of conduc- 
tivity due to the moisture at high summer temperature is 
more than the increase of conductivity due to the moisture 
during the wet but cooler spring season. The minimum of 
conductivity occurred towards the end of March. Since 
thunder storms occasionally occur before this period, the 
author maintains that this feature requires examination and 
research. It is interesting to compare the great difference 
between the three ‘‘earths,’’ although they were closely 
adjacent to one another. ‘‘Harth’’ I, showed the effect of 





of 76 per cent., due to the new condenser. The cost of water 
in Southend being 1s. 6d. per 1000 gallons, this saving is of 


rainfall and dry periods very much more than II, and III. 
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During the summer months II. and III. were very nearly the 
same, while I. had a considerably higher conductivity—about 
30 per cent. From October onward the conductivity went 
down, and towards the end of December, II. and III., which, 
until then, were very closely alike, began to differ, III. de- 
creasing much more rapidly, to a minimum in March of less 
than one-sixth of the summer value ; while II. reached a 
minimum of about one-third of the summer value. Mean- 
while, I., which had been of higher conductivity during the 
summer, fell below II. towards the end of January, reaching 
@ minimum of something like midway between the minima 
of II. and III. Towards the end of March, all three 
“‘ earths ’’ rapidly rose in conductivity with the spring thaw. 
At the beginning of April, II. and III. were again alike, and 
1. of higher conductivity than the other two. 

In summing up the results of his experiments, the author 
remarks that it seems, therefore, that such gas pipe 
“‘ earths ’’ are permanent at least for some years, but show a 
marked annual variation, the conductivity greatly decreasing 
during winter. But, even at the winter minimum, an appre- 
ciable conductivity is left. The most important conclusionis, 
however, that such ‘‘earths’’ show very great individual 
difference in their variation, even when closely adjacent to 
each other. An interesting and useful feature observed was 
that by the passage of an alternating current through the 
pipe into the ground, the conductivity gradually increased. 
For instance, when the circuit was closed at noon, the value 
of the current was 3.4 ampéres. After seven hours it rose 
to 3.9, after twenty-two hours to 4.42, after fifty-two hours 
to 4.69, and after 120 hours to 4.73 ampéres. 








THE LAUNCH OF THE BRAZILIAN SCOUT RIO 
GRANDE DO SUL. 


THE scout Rio Grande do Sul, of the Brazilian Govern- 
ment, was successfully launched from the Elswick Shipyard 
on Tuesday afternoon, April 20th, the naming ceremony 
being performed by Madame A. M. Gomez Ferraz, on behalf 
of Her Excellency Senhora Dr. Carlos Barbosa. Over the 
proceedings following the launch, Sir Andrew Noble presided, 
and, in proposing success to the Rio Grande do Sul, he said 
that the vessel represented another unit in the scheme of re- 
organisation of the Brazilian Navy, to which extended 
reference was made by His Excellency the Brazilian Minister, 
His Excellency Admiral Duarte Huet de Bacellar, and himself, 
on the occasion of the launch of the battleship Minas Geraes 
from Elswick, on 10th September last. The Rio Grande do 
Sul is a sister ship to the Bahia, launched on 20th January, 
and is, as stated in THE ENGINEER, 22nd January, a de- 
velopment of the scout type represented in our own Navy by 
His Majesty’s ships Adventure and Attentive, which were 
also designed and built at Elswick, three or four years ago. 
She and her sister ship are somewhat larger and heavier than 
the scouts of our own Navy, and they have been designed by 
Mr. J. R. Perrett, the chief naval architect at Elswick, to 
meet certain specified requirements of the Brazilian naval 
service. The propelling machinery of both vessels is of the 
Parsons turbine type, and it is confidently expected that a 
speed of 26} knots will be realised. The Rio Grande do Sul 
will carry ten 4.7 guns, six 3-pounder guns, and two torpedo 
boats—an exceptionally powerful armament for a vessel of 
the class. Concluding his speech, Sir Andrew Noble 
remarked that with the launch of the Rio Grande do Sul, 
four of the principal vessels comprising the new Brazilian 
fieet have now been launched, namely, the battleships Minas 
Geraes and 8ao Paulo, and the two scouts, representing an 
aggregate of approximately 45,000 tons which have been 
added to the fleet during the past seven months, exclusive of 
a number of vessels that have been launched for the torpedo 
flotilla of the Brazilian Government. His Excellency 
Admiral Duarte Huet de Bacellar (chief of the Brazilian 
Naval: Commission) replied in a graceful and courteous 
speech. 








EXPRESS PASSENGER LOCOMOTIVES, NORTH- 
EASTERN RAILWAY. 


WE are indebted to Mr. Wilson Worsdell, chief mechani- 
cal engineer of the North-Eastern Railway Company, for the 
drawings and dimensions of the latest express passenger 
engines designed and constructed at Darlington for the 
North-Eastern Railway Company. The engines are pur- 
posely built for working the heavy East Coast express 
passenger traffic between York and Edinburgh. They are 
four-wheeled coupled with a four-wheeled bogie in front. 
The coupled wheels are 6ft, 10in. in diameter. The cylinders 
are placed inside the frames, and are 19in. diameter with a 
stroke of 26in. The barrel of the boiler is 11ft. 6gin. long 
and 5ft. 6in. diameter outside. The fire-box is 9ft. long, 
with a grate area of 27 square feet. The working pressure is 
225 lb. per square inch. 

The engines are designed to work trains equal to twenty 
carriages loaded, and to run 1244 miles at 53 miles per hour 
without a stop. The weight of the train behind the tender 
will vary from 350 to 400 tons. From the above it will be 
seen that the work these engines are required to do is of the 
heaviest and fastest description. Gradients of 1 in 96 for 
about five miles, and others of 1 in 150, 1 in 170, and 1 in 
200 are met with on different parts of the line. 

The ten engines of this class are fitted with the patented 
variable blast pipe and ash ejector which is now being applied 
to North-Eastern locomotives generally. The blast pipe is 
designed to relieve the back pressure on the pistons and to 
eject the ashes from the smoke-box. The driver can regulate 
the blast on the fire by means of a valve-rod and handle in 
the cab, thus preventing waste of steam. A valve at the 
bottom of the blast pipe is fully open when the engine is 
starting and when taking heavy gradients. This increases 
the blast pipe orifice from 43 to 74, and consequently reduces 
the amount of ash drawn through the tubes into the smoke- 
box. Any accumulation of ash in the smoke-box is prevented 
by vertical passages cast on to the outside of the blast pipe, 
as by means of these passages the ash is ejected after being 
broken up in passing through them to such smallness that 
the possibility of causing roadside fires is reduced to a 
minimum. 

The following is a list of the leading dimensions and par- 


Cylinders— Ft. in. 
Diameter of cylinders . . 0 9 
Stroke of piston .. > 0 26 
Diameter of piston valves .. 0 10 
Oe SS aa ee ee ; 0 lg 
Distance apart of cylinders, centre to centre 2 0 
Distance between centres of valve spindles 1 Of 
EME Actus’ Fon: ab fet.” sh) on ‘ay 0 il 
Maximum travel of valve... .. .. «2 «2 «- «+ «© O 4% 
Lead of piston valve, Forw full gear .. yin. F.P., yyin. BLP. 
Stephenson’s link motion, 

Diameter of piston-rod  .. .. . 0 & 
a a. - tail end - O 2 

Length of slide block .. .. .. .. .. «- ee Gor 

Length of connecting-rod between centres Ae eel. | 

Wheels and axles— 

Diameter of driving wheels . 6 10 
- » bogie wheel .. .. | J 

Thickness of all tires on tread .. a ee 

Width of all tiresontvead.. .. .. .. .. «. .. . O & 

Distance between centre of bogie and centre of leading 

SE oe ana ek eo Lk Ge "as 45c-cae) cea Lae 

Centre of bogie wheels Perak a es 

Centres of driving whee’s.. .. .. .. .. .. .. .. 9 6 

Distance from centre of driving wheels to front of fire-box 1 103 
” re ss bogie to front buffer beam... .. 6 1 
ae on 2 trailing wheels to back bufferplate 6 5 

Crank axle: Steel— 

Diameter of wheel seat 0 9 

bearings .. 0 8 
, ees 2 

Distance between centres of bearings . . & 103 

Length of wheel seat .. .. .. .. .. . O TH 

Lengths of bearin.s . O 

Plain axle: Steel— 

Diameter of wheel seat 2-2 
os »» bearings .. 8 & 
pa ND. ss een ip .oe 40 ‘a on 

Distance between centres of bearings .. . 3 105 

Length of wheel seat .. .. .. .. .. . O THs 

» 9, bearings a & 

Bogie axle : Steel — 

Diameter of wheel seat a 
” », bearings .. -— = 
*” atcentre .. — 

Length of wheel seat .. eS a 

oe eI ose pkg gay 78 

Distance between centres of bearings .. _e 2 

Driving— 

Diameter of crank axle pin for inside connecting-rods .. 0 8} 

Length of bearing for inside connecting-rods .. .. .. 0 5 

Diameter of crank pin for coupling-rods 4 a 

Length of bearing for coupling-rods 0 44 

Frames: Steel— 

Distance between frames .. a 

Thickness offrames .. .. .. 0 1 

Distance between bogie frames . 2 8 

Thickness of bogie frames . . 0 OF 

Boiler : Steel— 

Centre of boiler from rail .. 8 BR 

Length of barrel .. .. .. -ll 63 

Diameter of boiler, outside | 

Thickness of plates .. .. . O O8 

Tube plate : Copper— 

Toickness of smoke-box tube plate oe: 

Pitch of rivets Rai sat oak cute in 

Diameter of rivets ‘ . O O 

Fire-box casing : Steel— 

Length outside .. .. .. 9 0 

breadth outside at bottom .. .. .. .. .. ae ie | 

Depth below centre line of boiler at front end .. . Ss & 

»» ” » »» » backend . . 4 64 

Thickness of front plate Ke . O O 
ne op IED nn ne . O Of 
- »» Sides and top plate QO Og 

Distance of copper stays apart 0 4 

Diam: ter of copper stays .. 01 

Inside fire-box : Copper— 

Length at the bottom inside .. 8 3 

Breadth ,, . +. “ 3 2 

From top of box to inside shell 1 % 

Depth of box inside at front 6 4 

” ” ” back 5 43 

Tubes : Copper— 

Number of tubes .. : . 24 

” TR... ss << se <0 Res i 

Length of tubes between tube plates .. 1lft. 34in. 

Diameter outside .. .. .. .. .. 2i 


a. 
No. 11 and 13 W.G. 
from 47ia. to 74in. 


Thickness 


Diameter of variable blast pipe nozzle .. 


Height of chimney from rail .. 13ft. Sin. 
Heating surface in tubes .. 1579 sq. ft. 
~ o8 » fire-box Paap eee 158 sq. ft. 
SS i ae ee 6h le 
Oe a eee 27 sq. ft. 
Weight of engine in working order— Tons cwt 
On bogiewheels .. .. .. .. .. 17 
On driving wheels. . 42 0 
RE ein eS SR 59 10 
Weight of tender in working order— 
On front wheels .. .. .. .. .. 13 10 
On midale wheels .. 12 16 
On trailing wheels 14 16 
MEE Si oa Gs) ne 41 2 
Tender. 
Wheel base— Ft. in. 
From front buffer beam to centre of leading wheels .. 4 2 
» centre of leading wheels to centre of middie wheels 6 4 
” »» 4» middle = ‘a trailing ,, 6 4 
9 »  », trailing ,, back buffer beam .. 4 5 
Wheels— 
Diameter of wheels on tread .. . & 
Thickness of tires .. ee ee 
Width of tires on tread - O & 
Axles— 
Diameter of bearings .. iy, Ss 
Length of bearings .. . O 10%, 
Diameter of wheel seat . O 4 
Length of wheel seats.. .. .. . O % 
Distance of centres of bearings . & 
Frames— 
Distance between inside frames a ae 
Thickness of inside frames.. .. .. nee 4 
istance between outside frames .. ee 
Thickness of outside frames ae 
Capacity oftank .. .. .. 3669 gals. 
na »» well 456 gals. 
_ ee 4125 gals, 
Coalspace .. .. 5 tons 


The tender is also fitted with a water scoop. 

We give a drawing of this engine in our two-page Supple- 
ment, and hope to give a two-page woodcut of it in a sub- 
sequent issue. 








THE INSTITUTION OF CIVIL ENGINEERS. 


“NEW YORK TIMES” BUILDING. 


AT the ordinary meeting on Tuesday, the 20th April, 1909, Mr. 
J. UC. Inglis, president, in the chair, the pa,er read was ‘‘ The 
New York Times Building,” by C. T. Purdy, M. Inst. C.E. The 
following is an abstract of the paper :— 

Early in 1902, the proprietors of the New York Times determined 
to move from the newspaper district near the City Hall to quarters 
in the newer part of the city. The site selected for the new 
building is bounded on the north and south by Forty-third and 
Forty-second-streets, and on the east and west by Broadway and 
Seventh-avenue. The underground railway, in curving from 
Forty-second-street into Broadway, crosses the north end of the 
property, passing through the basement of the building. The 
paper describes the building and discusses the special features of 
its steel construciion due to the existence and operation of the 
underground railway. The length of the block is 137ft. 9in. from 








ticulars of these engines -— 





north to south, the width at the south end is 58ft, 4in., while at 


the north end it is only 20ft. On three sides, however, the base. 
ment storeys extend under the sidewalk. The heighi of the 
building from the sidewalk to the twenty-third storey is 329ft., and 
above this is an observatory and lantern, the roof of which is 
30ft. higher ; the basement storeys extend 48ft. below the level 
of the sidewalk The framework of the building is constructed of 
steel, and the walls are of brick, with limestone and pressed-brick 
facings and terra-cotta trimmings. All the structural steel js 
covered and protected with terra-cotta material laid in cement- 
mortar. Four high-speed elevators serve the building, and all 
heating is by means of steam. 

The subway through which the Underground Railway runs is 
owned by the city, and in dealing with the subway problem two 
things were required—first, the two structures of the subway and 
the Times building were to be entirely independent of one 
another; and, secondly, the building had to be protected from the 
vibratory effects of passing trains In a number of cases the 
building columns came between the railway tracks, and the 
columns supporting the subway came through the lowest base- 
ment storey, which extends partly underneath the subway, but in 
practically all cases an air space was left round each column, and 
there was thus no connection between the two. The building is 
supported on columns, which rest on a rock foundation. The water- 
proofing of the basement extends continuously over the entire 
area and up the retaining wal's to the street level. Mains are laid 
from the outside to a sump inside the building, so that no hydro 
static pressure can come on to the retaining walls. 

The paper describes the methods used in calculating the dead 
and live loads for each storey, and for determining the section of 
the columns. Typical column load sheets are given explaining 
how this is done. Owing to the extreme narrowness of the 
building the stresses from wind load were considerable. ‘I'v 
resist these the floor girders were increased in depth, and extra 
heavy girders were used in the spandril construction round the 
building. In addition, three special panels were used extending 
the entire width of the building, being formed by brading 
between the columns. The total dead weight of the building 
is 33,611,000 Ib.—15,000 tons. In no case was a column 
stress-d to more than 13,000 lb. per square inch without 
wind load, nor to more than 19,500 lb. per square inch with 
it. The paper then deals with the problem of vibration aris- 
ing out of the Underground Railway. In addition to making 
the structure of the subway independent of the building, it 
was arraoged to found the supporting columns of the former on 
enshions of sand, and thus still further to insulate the building. 
The results at first were quite satisfactory, and no vibration was 
felt from passing trains ; but later distinct vibration was detected, 
and at last this became very pronounced. Seismograph observa- 
tions were taken, and a thorough examination of the two struc 
tures was made, the results being stated in the paper. The 
trouble disappeared when the railway company re-laid the tracks 
through the building, all perceptible vibration then ceasing. The 
author considers, nevertheless, that the insulation of the two 
structures and the provision of the sand-cushions for the subway 
columns have a material effect in producing this result. Under 
many conditions such insulation of structural members would be 
the most effective and economical method of preventing vibration. 
It is stated that it was certainly efficient in the 7'imes building, 
which has four railway tracks through it, and often three or four 
trains in the building at the same time, some stopping, and others 
passing through at high speeds. 














Socrety OF ENGINEERS,—An ordinary meeting of the Society 
will be held on Monday, May 3rd, 1909, at the Royal United 
Service Institution, Whitehall. The paper to be read is entitled 
‘*The Influence of Rainfall on the Design of Sewers,” by C. A. 
Battiseombe. The chair will be taken at 7.30 p.m. precisely. 


A sPgcIAL train on the New York Central system 
recently made a run from New York to Chicago which is worthy 
of being placed on record. Leaving New York at midnight, 
eastern time, or eleven o’clock central time, Buffalo was reached 
at 6.39 in the morning, Cleveland at 9.27, Toledo at 11.23, Elkhart 
at 1.23, and Chicago at 3 07, the total distance of 965 miles being 
covered in 967 minutes. The train consisted of three empty cars 
and one private car, and six changes of engines were made on the 
trip. 

THe IRON AND STEEL INSTITUTE.—-A special meeting of the 
Council of the Iron and Steel Institute was held at the offices 28, 
Victoria-street, on Tuesday, April 20th, at 2.30 p.m., under the 
presidency of Sir Hugh Bell, Bart., to consider the situation 
created by the resignation of the president-elect, Sir W. Thomas 
Lewis, Bart. A resolution of regret that Sir W. Thomas Lewis 
had found himself unavoidably precluded from assuming the office 
to which he had been elected was , and at the unanimous 
desire of those present Sir Hugh Bell consented to retain the 

residency for a further term of twelve months In that capacity 
. will, therefore, take the chair at the annual meeting and at the 
dinner on May 13th and 14th respectively. A meeting of London 
members was held subsequently to consider the arrangements for 
the autumn meetings to be held in London on September 28th, 
29th, and 30th. It was decided to invite the whole of the London 
members to join the General Reception Committee, and an Execu- 
tive Committee was formed, consisting of the following gentle- 
men :—Sir Hugh Bell, Bart., Sir Robert A. Hadfiold, F.R.S., Sir 
Lloyd Wise, Mr. J. Angus, Mr. P. B. Brown, Mr. R. E. Commans, 
Mr. J, Dewrance, Mr. M. Ekenberg, Mr. F. W. Harbord, Professor 
A. K. Huntington, Mr. Harold Jeans, Mr. W. G. Kirkaldy, Mr. 
E. F. Law, Mr. O. A. Malmberg, Mr. J. F. Melling, Mr. A. 0. 
Meyjes, Mr. A. E. Pratt, Mr. Leslie S. Robertson, Mr. A. Serena, 
Mr. Septimus Young. 


RoyaL MeTEoROLOGIcAL Soctety.—The monthly meeting of 
this Society was held on beheoaay evening, the 21st inst., at 
the Institution of Civil Engineers, Mr. H. Mellish, president, in 
the chair. Mr. Baldwin Latham, M. Inst. C.E., read a paper on 
‘* Percolation, Evaporation, and Condensation,” in which he gave 
the results of the observations which he had carried out at Croy- 
don on these subjects during the last thirty years. Two percola- 
tion gauges were used, both of which were exactly a superficial 
yard in area, and contained a cubic yard of natural soil, one of 
chalk, and the other of gravel. The average annual amount of 
percolation through the chalk gauge was 10.84in., and through the 
gravel gauge 10.34in. The average yearly rainfall was 25. 46in. 
It appears that the rate of percolation is governed by the rate of 
rainfall, for when once the gauges have become sensitive by being 
thoroughly wetted, the rate at which rain percolates depends 
entirely on the quantity of rain immediately falling. The 
evaporator used for determining the evaporation was a floating 
copper vessel, 1ft. in diameter, supported by a lifebuoy ring, con- 
nected by four arms with the evaporating vessel, the whole being 
floated in a tank 4ft. internal diameter, containing about 3ft. depth 
of water. The average annual amount of evaporation by this gauge 
was 18 l4in., and the average amount of condensation was .36in. 
A paper on ‘“‘The Meteorologice! Conditions in the Philippine 
Islands, 1908,” by the Rev. José Algué, S.J., director of the 
Philippine Weather Bureau, was read by the Secretary. The year 
1908 was one of extraordinary meteorological conditions. Heavy 
floods occurred, and frequent violent cyclonic storms passed over 
or affected the Archipelago. The author stated that out of the 
fourteen typhoons of extraordinary intensity which have occurred 
during the past twenty-nine years, five occurred in the year 1908, 
the most violent being those of September 23rd, October 13th, and 
December 5th. It seems that the part of the Archipelago that is 
visited the most frequently by these extraordinary typhoons is the 
northern part of Luzon from the parallel 15° 30’ tu the Batanes 








Islands, and from parallel 11° to 14° N. 
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RAILWAY MATTERS. 


Tax Government of Siam have decided to suspend-the 
nsion of the northern railways to Ching-Mai rather than run 





gens of financial loss, It is hoped that the work will be resumed 
after three or four years, For the present no further loan will be 
raised. 


Tur North-Eastern Company is completing a signal 
at Neweastle Station which contains no less than 259 levers, 
with spaces to increase this number to 300 as occasion may require, 
This is believed to be the largest signal cabin in England. The 
Jjevers will be worked on the electro-pneumatic air-pressure system. 
Each signal board will be electrically indicated. 


On May 2nd the new station at Hounslow and the 
District Railway to Hounslow Barracks will be opened. Trains 
will be ru. aily at intervals of 10 minutes, and every 15 minutes 
on Sunday. co Hounslow Barracks. The present service is one of 
three trains an hour to Hounslow Barracks. Four years ago, with 
the steam service, there was only one train hourly. 


2RINFORCED concrete caissons have been used for the 
ier and abutment foundations of a railway bridge built in 
Holland. ‘The ground was peat, mud and soft clay to a depth of 
43ft..and sand below that. Circular caissons of 44ft. diameter 
and 44ft. by 38ft. caissons were used. Owing to the soft ground, 
each well was suspended during sinking by four 125-ton tackles, 
attached to scaffolds, Each scaffold consisted of four piles, two 
inside and two outside the well. Inside the well a pile scaffold 
was built to carry the engine operating the dredging bucket. The 
well was carried 5ft. into the sand, the piles pulled or cut off, and 
15ft. of concrete laid inside the well. 


Ar a recent meeting of the citizens of York to consider 
a vote upon the question of the installation and municipalisation 
of the electric tramway system in the city, the Lord Mayor 
presiding, Alderman Meyer, chairman of the Corporation Tram- 
ways Committee, explained three clauses of the Light Railways 
Order under discussion. Ata subsequent voting, Clause A, pro- 
viding for complete municipalisation, was carried by a huge 
majority as against Clause C for both the construction and the 
working by acompany. Nosupport whatever was given for Clause 
f for the Corporation to construct and then lease the undertaking. 
A voll of the citizens will be taken in about a fortnight. 


Tne tunnel lining on the Franklin and Clearfield Rail- 
way, now under construction, has concrete side walls and an arch 
of five rings of hard shale brick. The concrete is mixed outside 
the tunnels, and hauled into them in buckets placed on small cars, 
and drawn by mules. The buckets are raised by a small hoisting 
engine and derrick on a travelling staging having its deck at the 
springing line. The derrick also handles the forms. The brick 
arch is being put in from anotber traveller, having a platform for 
the masons, and an engine and derrick for raising brick and mortar 
from the floor. The latter traveller carries the centers, and is 
supported by towers on a 3ft. gauge track near each wall line. It 
is sufficiently high to clear standard gauge engines and box cars, 
which will be operated in bringing in yg before the tunnels 
are finished. The traveller tracks are laid on the rough floor, 
and the centers brought to grade and line with the instruments. 
The arch is laid in sections 3ft. wide. 


Tue thirty-seventh annual report and financial statement 
of the Amalgamated Society of Railway Servants for 1908 states 
that the membership for the year, as compared with the previous 
year, declined by 17,240, The membership at the end of the year 
was 80,000, The total receipts for the year amounted to £102,047, 
and the expenditure to £75,249. The amount paid in suspension 
and out-of-work benefit—£8574—-was more than double that for 
1907. This was due to the great slump in trade during the year. 
From the orphan fund 1041 families had received benefit to the 
extent of £9457 9s. 9d. The income of the fund for 1908 was 
£15,453. The value of the society’s funds and investments at the 
end of the year amounted to £423,966. Dealing with the question 
of amaigamation, the report says the inevitable outcome of the 
movement must mean a reduction in the number of men employed, 
and the only possible way in which encroachments upon the 
workers’ position could be successfully encountered was by the 
establishment of a complete and efficient unison within their own 
ranks, 


AccorpinG to the Railway Gazette, the New York» 
New Haven and Hartford Railway’s overhead contact line con" 
struction, which was designed particularly for rigidity, has given 
considerable trouble because it was too successful in this respect. 
It is on the double catenary suspension system, two upper steel 
messenger wires being connected to the lower copper wire, with 
which the sliding bow comes in contact, by triangular trolley 
hangers spaced 10ft. apart. The sliding bow strikes these points 
of support a heavy blow, and the triangles are so stiff that break- 
ages result, as well as excessive vibration throughout the structure, 
and a great deal of sparking. To remedy this, another wire has 
been strung an inch or two below the old contact wire, being hung 
from it at points half-way between the triangles, The sliding bow 
touches this wire only, and the blows at its points of support are 
cushioned in transmission to the rest of the structure, instead of 
striking directly the stiff triangles. This has proved so successful 
that the overhead construction has now been modified in this way 
over a considerable length of track. 


THE punctuality of high-speed trains is shown by 
figures published by the Pennsylvania Railway Company for its 
18-hour train between New York and Chicago, In 1907, out of 
365 trips each way, the eastbound train was on time 278 days, the 
westbound on 280 days; the total number of minutes late was 
4046 and 4131, giving an average throughout the year of 
11.1 minutes and 11.3 minutes respectively, or an average per late 
train of 46.5 and 48.5 minutes. Great improvement is shown by 
the corresponding figures for 1908, when out of 366 days 314 east- 
bound and 314 westbound trains were on time, and the total 
number of minutes late was 1838 and 2423 ; this shows an average 
delay throughout the year of 5 and 6.6 minutes, and an average 
delay per late train of 35.4 minutes and 47.5 minutes respectively. 
This train is scheduled to cover the distance of 912 miles at an 
average speed of 50.7 miles per hour. Incidentally, the figures 
for some 370,000 passenger train trips on the Pennsylvania system 
during 1908 showed that 88 per cent. made schedule time or 
better. The percentages for the above high-speed train are 
almost up to the same percentage. 


Tug rate of depreciation of the motors, controller, 
wiring, and other parts of a car equipment, states the writer of an 
article in the Street Railway Journal, depends more closely upon 
the proper adjustment of the car circuit breakers than upon any 
other one rr of the apparatus on the car. It is the safety valve 
upon which the integrity of the other portions of the equipment 
depends, The adjustment of the circuit breaker should be 
checked by the use of a rheostat and ter at least once a 
month, and in doing so the current should be gradually raised 
when approaching the tripping point, otherwise the true reading 
will not be obtained. It is the practice in some shops to set the 
breaker by the use of a calibrated scale or dial. Such a scale is 
not necessarily correct, and, if it were, the method is not one to be 
relied upon, as the friction of the tri ping mechanism changes on 
account of rust. Again, the circuit Trea ers are not always put 
on a car in the position in which the manufacturer intended, and 
any changes in position alter the force of gravity, hence the cali- 
bration of the breaker. To determine the correct setting for a 
circuit breaker, a car should be put in regular service over the 
line on which it is intended to run, and, with an ammeter and 
proper acceleration, the correct current value at which to set the 
breaker can be determined. 


cabin 





NOTES AND MEMORANDA. 


THE production of pig iron in Belgium during March 
last comprised 14,790 tons of forge pig, 7600 tons of foundry pig, 
and 103,020 tons of Bessemer and basic pig, a total of 125,410 
tons, as compared with 115,530 tons in the corresponding month 
of last year. Out of 41 existing blast furnaces in Belgium 34 are 
at present in operation, as compared with only 33 at this time a 
year ago. 

AccorpING to a White Paper just issued, the amount 
of coal exported from Great Britain during 1908 was 62,547,175 
tons. Of this total 10,749,429 tons were at prices exceeding 16s. 
per ton, and 51,382,037 tons at prices varying between 5s. and 16s. 
per ton. The largest amount exported was from the Bristol 
Channel ports—25,173,372 tons; while the North-Eastern ports 
were responsible for 20,779,925 tons, of which 7,228,121 tons came 
from Newcastle, and 948,378 tons from South Shields, 


THE Cape Times reports a discovery of manganese on 
the Devil’s Peak (Table Mountain), The deposits, which are 
believed to be rich, cover an extent of about a thousand acres, 
stretching from the first peak of the Devil’s Peak on the Capetown 
side right through to the side above Groot Schuur. The quality 
of the manganese is stated to be very good, but until the deposit 
is developed it is difficult to compute what quantity of ore it may 
— though it is apparent that the reef is many feet in 
thickness. 


Ho us for tree planting, according to the Engineering 
Record, have been excavated by the Long Island Railway by blast- 
ing with dynamite. A hole about 2ft. deep was first dug with a 
post-hole auger at an angle of about 35 deg. with the surface, and 
loaded with half a stick of 40 percent. dynamite. This shot makes 
a hole about 2ft. deep and 3ft. in diameter, leaving the earth in 
the bottom pulverised suitably for planting. It is stated that two 
men can thus excavate 250 holes per 10-hour day at a cost of about 
74 cents per hole, 

SEWAGE screenings are compressed into blocks and 
burned under the boilers of some of the sewage pumping stations 
of the Metropolitan Water and Sewerage Commission of Massachu- 
setts. When sc burned in externally fired boilers, the brickwork 
was found to deteriorate very rapidly, although steel plates 
remained unaffected. In a recent installation at Deer Island, in 
accordance with plans by Mr.. F. W. Dean, of Boston, several 
horizontal return tubular boilers were replaced by those of the 
internally-fired type. Scotch boilers were adopted, the combus- 
tion chambers being made of steel plate with water spaces and 
without brickwork, except in the bridge walls and around the fire 
doors. All objectionable effect of the gases from the sludge was 
thereby avoided, 

Diamonp Grill holes bored in an inclined direction some- 
times deviate from a straight line, the tendency being to work 
toward a more horizontal position at the bottom of deep borings. 
Where it is necessary to ascertain the inclination of the bottom of 
the hole, a glass tube is mounted in such a way as to be protected 
against breakage and is then partly filled with weak hydrofluoric 
acid. The tube is lowered to the bottom of the hole, where it 
assumes the same position as the hole, and is allowed to remain 
long enough for the acid to etch the-glass. Itis then removed and 
cleaned. The acid etches a line at its surface around the glass 
while in the hole, and the angle between the plane of this line and 
the axis of the tube can be meusured aud the slope of the bottom 
of the boring thus determined. 


A WRITER in a contemporary states that the sparks 
emitted by the different kinds of steel when ground on an emery 
wheel afford a means of differentiation. For instance, the sparks 
from carbon steel take the shape of spiny tufts, the number of 
spines increasing with the carbon content. In manganese steel 
the individual rays of the tuft exhibit terminal branchings, whilst 
in tungsten steel the individual rays are difficult to detect, except 
that the ends show decided nodes. The sparks themselves consist 
of particles of metal abraded by the emery granules, which have 
become heated to whiteness, or even above the melting point 
sage by the oxidation of the iron, carbon, and silicon, but chiefly 

y recalescence through the conversion of the contained car- 





bon into different modifications. 


THE value of ozone asa disinfectant is well known, and 
many apparatus have been designed for the production of this gas. 
The most familiar method of generating ozone is by means of the 
silent or brush discharge, and this requires a transformer using an 
alternating current or an interrupted direct current. A new 
method of making ozone has just been devised, in which a con- 
tinuous current is used, and the transformer is eliminated. It 
consists of a tube provided with a small fan, adapted to draw the 
air therethrough. In the centre of the tubeisa Nernstrod. The 
rod is first heated to the proper degree by a heating coil, after 
which the coil is disconnected in the usual manner, and the current 
passes directly through the rod, which is thus rendered incandes- 
cent. At the same time the fan is automatically started. Ozone 
is produced by the contact of the air with the incandescent Nernst 

AccorpinG to a White Paper just issued, the amount 
of money from public funds spent upon experiments in aérial 
navigation in Germany last year was £133,731, as compared with 
an army expenditure of £5270 by Great Britain. In addition, 
£265,000 was privately subscribed in Germany in connection with 
the National Zeppelin Fund, Of the sum of £133,731, £107,500 
was the Home-office vote for the Zeppelin airship, and £26,231 was 
the amount expended on balloon battalion, pay, &c. Great Britain 
spent £3290 on aéroplanes and £1980 on dirigible balloons. France 
spent £47,700, which was made up of £7200, the ordinary expendi- 
ture for upkeep of ballooning establishments, training of 
balloonists, and experiments, £12,000 disbursed on extra- 
ordinary expenditure for new material and constructions, and 
£28,500 for the upkeep of ballooning units. Austria-Hungary 
spent £5500. 

Buuuetin No. 28, “ A Test of Three Large Reinforced 
Concrete Beams,” by Professor Arthur N. Talbot, which has 
just been issued by the Engineering Experiment Station of the 
University of Illinois, is descriptive of some unique practical 
tests. The construction of large floor slabs for use in the 
Grand Crossing track elevation of the Illinois Central Railway, 
perhaps one of the most important reinforced concrete con- 
structions of the kind yet undertaken, gave an opportunity to 
make field tests to determine the strength of large pieces of 
concrete made under practical conditions. The tests were 
undertaken through the co-operation of the Engineering Experi- 
ment Station of the University of Illinois and the Department 
of Bridges and Buildings of the Illinois Central Railway. The 
beams weighed 33 tons apiece, probably the largest reinforced 
concrete beams ever tested, and’ the testing apparatus used 
and the method of making the tests involved some novel 
features. The beams carried loads of 840,000lb. The tests 
determined the effectiveness of two methods of placing rein- 
forcement to resist shear failure. ‘The results will be of 
interest also because the beams were chosen almost at random 
from a large number of beams made up for use in a railway 
structure. There has been a feeling among some engineers 
that test beams made up in laboratories differ so much in 
make-up from the work found in reinforced concrete construc- 
tion that the results of laboratory tests may not be considered 
to be applicable to actual construction. The tests, however, 
indicate that the action and properties of reinforced concrete 
beams made with careful supervision under the ordinary con- 
ditions of construction do not differ much from those of 





laboratory test beams, 


MISCELLANEA. 


Ir is reported that a syndicate prospecting 150 miles 
south of Suez, on the Red Sea coast, has struck oil, the gusher 
giving increasing quantities daily, and indicating large reserves. 
The well has been properly capped pending storage arrangements. 
The possibility of a cheap supply of fuel is a discovery of the 
greatest importance to Egypt, and its geographical position 
should render the discovery valuable to the British Navy. 


APPLICATION has again been made to the Dominion 
Government for a duty on tin-plates and galvanised sheets. It 
will be recalled that strong efforts were put forth to.have these 
products made dutiable at the time of the last revision of the 
tariff. Until quite recently the anti-dumping duty has proved 
satisfactory to C: ian makers as a regulator of the price. When 
the selling of American tin-plates in Canada at sacrifice prices was 
stopped by the imposition of the anti-dumping duty, Canadian 
orders that had formerly tended to go to the Unitd States were 
in greater volume diverted to this country. 


As a result of the increasing use of electricity in mines 
and collieries, it has been decided to form a new scientific 
society with the title of the Institution of Colliery and Mining 
Electrical Engineers. The object of the new institution is to 
secure greater opportunities for discussing matters of importance 
to electrical engineers in charge of colliery installations than are 
afforded by any of the. existing engineering societies. An open- 
ing meeting is to be held at Manchester on April 24th, and a 
os programme has been drawn up which provides for 

olding meetings at various towns throughout the United 
Kingdom, 


Tae War-office Committee just appointed by 
Mr. Haldane, and presided over by the Master-General of 
Ordnance, to conside.’ the relations between the War-office and 
societies, clubs, and individuals interested in atrial navigation, 
received yesterday Colonel H. S. Massy, chairman of the Aérial 
League, and Major Ker-Seymer and Mr. Harold Perrin, of the 
Aéro Club. Some of Colonel Massy’s chief points were, it is 
stated, facilities for the foundation of an aéronautical college, a 
Government grant, permission to use Government grounds for 
experiments, and a scheme for the formation of special Territorial 
companies of a#ronauts, 


DEALING with the recent issue of the Seventh Edition 
of the ‘German Rolled Iron Sections for Structural Purposes,” 
Stahl und Eisen alludes in terms of praise to the success of the 
work conducted by the Engineering Standards Committee in this 
country, and points out the many and great advantages derived 
from the recommendations. It is shown that the results in 
numerous directions have been most far-reaching in their 
character, and an appeal is made for standardisation on somewhat 
similar lines on the Continent, or for the creation of a central 
organisation for the promotion of uniformity in manufacturing 
appliances, by which means a fresh impetus might be given to the 
acceptance of universal standards in the markets of the world. 


ForrTuer details of the proposed new Canadian water- 
way, the Georgian Bay Canal, are contained in an American 
consular report. The project is a ship canal, with a minimum 
depth of 22ft., of sufficient width to accommodate boats of the 
large lake size, connecting Lake Huron with the St. Lawrence 
River at Montreal, by the way of Georgian Bay, the French and 
Pickerel rivers, Lake Nipissing, andthe Ottawa River, a distance 
of 440 miles. It is calculated that the time between Montreal and 
Georgian Bay would be about seventy hours. This would mean a 
saving of from one to one and a-half days over the present route 
vid the lakes. It is estimated that the work would take ten years 
to complete, and would involve an expenditure of about 
£2,000,000 a year. 


Many workers who employ artificial lighting largely at 
their work prefer the gas incandescent light, finding it softer 
and less trying to the eye than the light of the carbon 
filament. The light of the carbon filament is certainly rich 
in red rays, and to these some authorities ascribe in part 
the tiring effects. On the other hand, the light of the gas 
mantle is rich in actinic rays. The introduction, however, of the 
metallic filament changed the character of the light of the in- 
candescent electric lamp and rendered its radiations of much the 
same quality as those given off by the rare-earth gas mantle. It 
remains to be determined whether the metallic filament is better 
or worse than the carbon filament so far as the action of its 
light on the human eye is concerned. 


In place of the usual telephonic communication between 
the central station and sub-stations of a power transmission system, 
states Electrical Engineering, it has been proposed to signal on the 
Morse system, using the high-tension line as the conductor. A 
successful installation on this principle is now working on the line 
from Valenciennes to Blane-Misseron, a three-phase 5000-volt line 
some 15 kiloms. long. An oscillatory circuit, the spark gap of 
which is connected to an induction coil fed from the low-tension 
supply, is connected inductively to one high-pressure conductor by 
means of a coil connected between the conductor and earth. The 
Morse signals are transmitted by means of a key in the primary 
circuit of the induction coil. At the receiving station the 
oscillations which are induced in the high-tension conductor go to 
earth through another coil inductively coupled to a relay, which 
Fagin a receiving apparatus. Condensers are inserted between 
the coils and the high-tension conductor to prevent the low- 
frequency current from reaching the receiving apparatus or going 
to 








AccorpinG to the Ironmonger, Dr. Eugene Haanel, 
Canadian Director of Mines, has received highly encouraging 
reports from Sweden as to the practical success of electric smelting. 
As a result of recent satisfactory experiments with a furnace built 
after Dr. Haanel’s design, an electric smelting company at Lud- 
vika, Sweden, has let contracts for the installation this summer of 
an electric smelting plant on a commercial scale. It will consist 
of two smelting furnaces of 2500 horse-power each and two sieel 
furnaces of 600 horse-power each, all to be supplied with two-phase 
electric current. Ata later date four more smelting furnaces and 
four larger steel furnaces will be added. The importance of the 
problem to the iron and steel interests of Canada is thoroughly 
appreciated, as, in case of electric smelting proving a commercial 
success, it will bring into the market large deposits of iron ore in 
Quebec and Ontario which at present cannot be profitably worked 
owing to their distance from the sources of fuel supply, and will 
also render marketable ores which, owing to their high sulphur 
contents, cannot be smelted in the ordinary way. 


THE work of converting the Onyx, late torpedo gunboat, 
into a depét ship for submarines of the A class is nearing comple- 
tion at Devonport. The upper deck has been housed in. Four 
large ports, two on either side near the ends, give access to the 
covered space, which is well lighted by roof skylights and side 
scuttles, and near each of the ports is a davit for use when hoist- 
ing in or out stores and fittings. The ventilation of the euclosed 
spaces between decks is provided for by pairs of steel ventilators, 
which pass through the roof. The living quarters for both officers 
and men are ample, and calculated to secure that rest and comfort 
necessary for maintaining the health of the crews when released 
from duties in submarines. The power for working the dynamos 
used for charging the secondary batteries and actuating the lathes 
and other repairing machinery will be obtained from water-tube 
boilers formerly appropriated to the Blanche class of third-class 
cruiser. The fitting-up of the workshops, both,on the upper 
deck and below, is making good progress, and it is expected 
the vessel will now be able to undertake her new duties at an early 
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TO CORRESPONDENTS. 





ia Jnorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fa All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not awacapeainy pet lication, but asa proof of good faith. No notice 
whatever can en of anonymous communications. 


pa We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 
A. J. 8. (Hull).—The price varies with the conditions, and it tends to 
increase, You may take it in round numbers as £1,800,000 per ship 
ready for commission. 








MEETINGS NEXT WEEK. 





Tue Junior INSTITUTION OF ENGINEERS.—Saturday, May lst, at 7 p.m. 
for 7.30 p.m., at the Hotel Cecil. Twenty-fifth Anniversary Dinner, the 
President, Mr. James Swinburne, F.R.S., in the chair. 

RoyaL Institution o¥ Great Briraww.—Friday, April 30th, at 9 p.m.» 
at Albemarle-street, Piccadilly, W. Discourse, ‘The Pitfalls of Biography, ~ 
by Edmund Gosse, M.A., LL.D. Saturday, May 1st, at 5 p.m. Annual 
meeting. 

LivERPOOL ENGINEERING SocieTy.—Wednesday, April 28th, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. _ Annual general and 
ordinary meeting. Discussion, ‘‘ Large Internal Combustion Engines for 
Land and Marine Purposes,” by Professor W. H. Watkinson, M. Inst. C.E. 

Tue Instirction oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE ASSOCIA- 
TION OF STUDENTS.—Thursday, April 29th, at & p.m.. in the Institute of 
Mining and Mechanical Engineers, Neville Hall, Neville-street, Newcastle- 
on-Tyne, General meeting. Paper, ‘‘Caissons for Dock Entrances,” by 
E. W. F. Smith, Assoc. M. Inst. C.E. 

Tue InetrruTion or Civi, Enoineers.—Monday, Apri] 26th, at 8 p.m., 
at Great George-street, Westminster, S.W. Special meeting. “ James 
Forrest” Lecture: ‘‘ Road Motors,” by Colonel H. C. L. Holden, R.A., 
F.R.S. Tuesday, April 27th, at 8 pm. Annual general meeting of 
Corporate Members only. Friday, ‘April 30th. Students’ special visit to 
the Swindon Locomotive Works of the Great Western Railway. 

Royau Society or Arts.—Monday, April 26th, at 8 p.m., at John- oe 
Adelphi, London, W.C. Cantor Lecture: “ Arial Flight,” by F. 
Lanchester. Wednesday, April 28th, at p.m. Ordinary meeting. vithe 
Resources of the Peruvian Andes and Am zon,” by C. Reginald Enock, 
F.R.G.8. Thursday, April 29th, at 4.30 p.m. Indian Section. “The 
Problem of Indian Labour Supply,” by Selwyn Howe Fremantle, I.C.S. 

Tue Farapay Socirty.—Tuesday, April 27th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Ordinary meeting. Papers: ‘Experiments on the Current and Energy 
Efficiencies of the Finlay Alkali Chlorine Cell,” by F. G. Donnan, M.A., 
Ph.D., J. T. Barker, Ph.D., and B. P. Hill. ‘*On the Coefficients of 
Absorption of Nitrogen and mr 4 gen in Distilled Water and Sea Water, and 
of Atmospheric Carbonic Acid in Sea Water,” by Dr. Charles J. J. Fox. 
‘{On the Electromotive Force of certain Platinum Compounds, with special 
ae gg to the Oxygen-Hydrogen Gas Cell,” by Percy E. Spielmann, 
Ph.D., F.LO. 








DEATH. 
On the 19th inst., at his residence, Beresford House, Newtown-street» 
Leicester, aged 81 years, EpHratm Deatu, founder of the firm of Death and 
Ellwood, Engineers, of that town, and au M.I.M.E. from 1866 to 1897. 
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New Types of Warships? 


EVERYONE interested in the great naval ques- 
tion has been asking the meaning of the Prime 
Minister’s cryptic utterance at Glasgow on Saturday 
last, when he gave as a reason for the delay in the 
building of the four contingent Dreadnoughts the 
possibility of the evolution of a superior type. If, 
indeed, it were true that the Admiralty were now 
considering such a design, the reason might be 
accepted as justifying the delay of a few weeks or 
months, as the case might require, until the design 
were definitely settled ; but if not, then the reason 
ceases to be a reason, and degenerates into a mere 
excuse. We cannot pretend to a knowledge of what 
is in the mind of the Board of Admiralty and their 
professional advisers, but a little consideration will 
show what the possibility is of a vessel being 
designed which will make the Dreadnought class 
obsolete, or at any rate which will be so far in 
advance of that class as to be accurately described 
as a new type. 

There is a simple and homely illustration of 
the problem before the naval architect which is 
sometimes employed. In it the displacement of the 
vessel is likened to the sum of money which a 
thrifty housewife has to spend. It can be laid out 
in a number of different ways, some of which are 
essentials, some not essential but desirable, and the 
remainder luxuries. Displacement is what the naval 
architect has to spend, and, as in the case of the 
thrifty housewife, he cannot spend what he hasn’t 
got, so that for a given total displacement he can only 
get a certain sum tot:l of those qualities which are 
required in a battleship, those of armament, armour 
protection, speed, and coal endurance.. Naval 
architects differ, like housewives, in the return they 
obtain for their outlay, and it is still to our credit 
that our own naval architects can obtain more 
offensive and defensive qualities per ton of displace- 
ment than our continental rivals. That this is so 
is due to Sir Philip Watts, Sir William White, and 





their predecessors, who have been possessed of that 
species of genius which has been aptly described as 
an infinite capacity for taking pains. Their ships 
have often, on paper, been inferior to their foreign 
rivals, especially in the matter of armament; but 
close inspection of the designs has revealed this 
fact, that the displacement has not been so well 
spent in the foreign vessel. But the parallel can 
be pushed yet further. The tendency with ordinary 
commodities is towards cheapness, and the house- 
wife finds that the purchasing power of the money 
she has to lay out is greater to-day than it was a 
decade ago. So with the naval architect. The 
continued improvement in guns, armour, and 
machinery, enables more offensive and defensive 
qualities to be purchased for each ton of displace- 
ment than formerly; and it is by watching the 
development of each of these several constituents 
that one is able to form an opinion as to the pro- 
bable development of the battleship as a whole. 


If, therefore, we are to see a superior type of 
battleship, either we are on the point of, or have 
already reached, improvements in machinery, guns, 
or armour, so that a better return is to be expected 
for a given outlay in displacement, or else—to con- 
tinue the parallel—our naval architects are to be 
given more: displacement to spend. The latter 
alternative, in other words, means still bigger ships. 
It is, we suppose, regrettable but inevitable that the 
size should increase with time, but in view of the 
lack of dock accommodation—to mention one 
objection only—around our shores for vessels of 
the largest size, any immediate large increase of 
displacement is unthinkable. Practically the only 
dimension of our present Dreadnought class which 
can be safely altered is the length, the beam and 
draught are practically at their maximum for the 
width and depth of water over the sills of most of 
the docks available. But though increase of length 
is to a large extent necessary with increase of speed, 
it is not the most advantageous way in which to 
spend addititional displacement, as the weight of 
hull and armour are increased above their proper 
proportion, leaving less than a proportionate gain 
in armament. One has only to compare the prin- 
cipal features of the Dreadnoughts and Invincibles 
to see how true this is. 

If, then, any large increase in size is improbable 
in the near future, we are driven to our first 
alternative—that, if a better and more powerful 
ship is to be designed, we must be on the eve of 
some great improvement in guns, armour, or 
machinery. As regards the latter, it must be 
admitted that the introduction of the turbine for pro- 
pulsion was one of the factors that made the Dread- 
nought design possible; but though continued improve- 
ments may be expected in the details of this class 
of engine as the result of experience at sea, thers 
has been nothing in its development to lead one to 
suppose that any very great advance is to be 
expected in the power obtainable from a ton of 
machinery, while as to any other form of propul- 
sion, such as the gas engine, its use is too remote 
a possibility for serious consideration as a present 
factor in the design of the largest ships. With 
regard to armour, too, the progress of metallurgical 
science has enabled greater resisting power to 
attack to be purchased at very much less cost in 
displacement now than formerly, but, as far as we 
are aware, there is no prospect of any very great 
advance being made in the immediate future, such 
as making an armour plate of, say, 9in. in thick- 
ness, which shall be equal in resisting power to the 
llin., which forms the. main protection of the 
Dreadnought class: The uncertain factor in the 
present position is the gun. It has been rumoured 
for some time past that the Admiralty have been 
experimenting with a new 13.5in. weapon, and it 
has also been stated that the American navy have 
been trying a gun of the same size, which has 
satisfactorily passed its tests and will be made 
the main armament of future battleships. It is, 
however, to be noted that unless the number of 
guns to be mounted is to be reduced, any increase 
in calibre must be accompanied by an increase of 
displacement, not only on account of the extra 
weight of the guns and mountings themselves, but 
also because, logically, an increase in calibre 
should be accompanied by an _ increase in 
thickness of armour, and, further, unless the 
freeboard is to be reduced the increase of weight 
of guns should for reasons of stability involve some 
increase in beam. Apart from this consideration of 
the extra displacement involved—which may be 
anything from 2000 to 3000 tons—by the adoption 
of the 13.5in. gun in vessels of the Dreadnought 
type, it should be quite certain that in view of the 
unsatisfactory history of the big calibre gun in our 
own and the Italian navy, the Admiralty will pause 
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and very carefully consider the question before 
deciding to increase the bore, with all the conse- 
quences that such a step entails. It is to be noted 
that the Germans adhere to their 50 calibre 1lin. 
weapon. No advance in the direction of increased 
bore would be an improvement, unless the ratio of 
length to bore is maintained, and the present guns 
are already sufliciently long. A steel tube, 50ft. or 
so in length, is not an absolutely rigid structure, 
and to mention cne point only, the difference 
between a dull day and bright sunlight causing a 
slight difference of temperature between the upper 
and lower surface of the barrel, and a slight droop 
of the muzzle, is sufficient to cause an appreciable 
difference in the shooting. This was a point speci- 
ally noticed in the large calibre guns, such as the 
16.25in., fitted in two of the Admiral class. An 
increase of dimensions also means a reduction in 
the rate of firing, shorter life of the guns, larger 
magazines and shell-rooms for the same number of 
rounds, and other disabilities, and the demand for 
a larger calibre will have to be very imperative and 
amply justifiable before Mr. Asquith’s superior type 
of vessel has a larger gun than the present 12in. 
embodied in the design. Behind all these con- 
siderations is the further question as to whether 
the all-big-gun principle is really sound. 

In the opinion of many competent and careful 
observers, the time has arrived when it is desirable 
to take stock of our position, and, as experience at 
sea accumulates, perfect the details of the types 
that we have rather than launch out into fresh 
designs and further increases in dimensions. If 
this view be correct, then Mr. Asquith’s reason for 
delay is, we repeat, no reason but a mere excuse 
which will not bear investigation. 


Compulsory Working of Patents. 


SoME time ago, when discussing the question of 

the compulsory working clause of the Patents and 
Designs Act, 1907, the opinion was expressed that 
British holders of patents would scarcely complain 
if certain other countries adopted a similar system, 
and all were placed upon an equality with regard to 
manufacturing to an adequate extent in the country 
granting the protection afforded by patents. Since 
that time the problem has developed in various 
directions, both in the United Kingdom and in 
other countries. During 1908, in the concluding 
months of which Section 27 of the British Act 
came into operation for the first time, fifteen appli- 
cations for revocation of patents were made. Two 
of the applications were abandoned, in two cases the 
patents were revoked, and eleven cases were pending 
at the close of the year, whilst fresh instances of revo- 
cation have been recorded inthe present year. Thecan- 
cellation of a patent is, however, merely a penalty for 
non-compliance with the law, and is therefore of 
less importance from the British point of view than 
the ensuring of manufacturing operations being 
carried on to an adequate extent in this country— 
a matter which represented the primary object of 
the compulsory working clause. No doubt the pro- 
visions of Section 27 have stimulated the activity 
now proceeding in certain other countries for the 
purpose of amending their patent laws or of securing 
concessions from one another. In the first place, 
the French Government proposes to amend the 
Patent Law of 1844—a fact which is not surprising 
in view of the considerable period during which it 
has been in existence. Secondly, a draft Bill is in 
course of preparation in Germany for the reform 
of the patent laws; and, in the third place, the 
Committee on Ways and Means of the House of 
Representatives at Washington has had referred 
to it a protest lodged by the National Board of 
Trade against the British Act, the Board desiring 
some provision for the protection of American patent 
rights. In addition to these the Senate has just 
ratified the United States patent treaty which has 
been concluded with Germany, and it is now sug- 
gested in Teutonic circles that efforts should be 
made to arrive at an understanding with France 
in connection with the projected revision of the 
latter’s patent law. 

The French scheme of reform, which has been 
partly modelled on the British pattern, provides in 
the first place that patents shall be held to expire 
if the holders fail to exercise their rights in France 
or in the French colonies for a period of three years 
after applying for their certificates, or if proof is not 
adduced by the owners within a term fixed by the 
Patent Court, that the patents are worked to an 
adequate degree in France or in her colonies. In 
addition to private individuals being authorised to 
make application for revocation, the Bill proposes 
to vest a similar power in the person of the chief 
attorney to the State, and to make the legislation 





retro-active. It is, however, important to observe 
that the Government seeks authority under the Bill 
to exempt the subjects of other nations from these 
regulations by the conclusion of a diplomatic 
agreement, apparently similar to that now ratified 
with Germany by the Senate at Washington. As 
far as prospective legislation in Germany is con- 
cerned, no information is yet forthcoming as to 
what form it will assume, although a reform in 
various respects has been advocated at different 
congresses of the Association for the Protection of 
Industrial Property for a long time past. At the 
same time it is necessary to bear in mind that the 
German Patent Act already possesses a compulsory 
working clause in Section 11, which is quite as strict 
as the clause in the British Act. Indeed, the clause 
in the former provides for compulsory working to 
an adequate extent, quite irrespective of whether the 
patent is worked abroad or not. Pending the 
announcement of the contemplated reforms, it is of 
some interest to note what has been accomplished 
by the ratification by the United States Senate of 
the patent treaty with Germany. The treaty 
amends the existing law so that the obligation of 
manufacturing in either country where the patent 
is granted has been abolished. It is therefore 
possible for articles forming the subject of United 
States patents held by Germans to be made in 
Germany and imported into the former country, 
whilst American owners of German patents can 
manufacture at home for exportation to the Father- 
land. In other words, a system of reciprocal pro- 
tection of patents has been introduced by diplomatic 
agreement. 

It is quite within the bounds of possibility that 
as a result of the movements in progress in the 
countries mentioned, an attempt may be made to 
induce the United Kingdom to enter into mutual 
arrangements in respect of the protection of 
patents, with special reference to the compulsory 
working clause. If the conditions prevailing in 
each country were the same there might be some 
prospect of reciprocal agreements all round, but the 
conditions in the United Kingdom are entirely 
different from those obtaining in any other country. 
On the one hand, manufactures imported into the 
United Kingdom are free from duty, whereas most 
other countries impose high duties which counteract 
any advantages which might accrue from the 
abolition of the condition of compulsory working. 
If this were not the case it would not be necessary 
for the International Harvester Company to 
establish a branch works in Germany at the present 
time, whilst the Germans would not complain of 
the impossibility of exporting machine tools to the 
United States. The compulsory working clause in 
the British Act thus represents to some extent an 
equivalent of the high duties abroad, and judging 
from the advantages which it is beginning to confer 
upon the country by the erection of foreign branch 
works, there is no prospect of its being abandoned. 


A Question of Responsibility. 


A BoarD of Trade report, just issued, on the 
explosion of a small vertical boiler raises a ques- 
tion of very considerable interest and importance 
for the users of steam power, and for engineers in 
general. This boiler burst at Kitchenham Farm, 
Etchingham, Sussex, on October Ist, 1908. A 
farm bailiff was scalded to death. The circum- 
stances were in one sense simple enough. The 
shell was 5ft. Qin. high and 2ft. 6in. diameter. 
There was one cross tube in the internal cylindrical 
welded fire-box. It was a very common type of 
boiler, made in 1891. It was insured for several 
years. Then it was put out of use for about six 
years and then once more set to work. The explo- 
sion was caused by the fire-box crown having 
become, by corrosion, so reduced in thickness that 
it was no longer able to withstand the pressure at 
which the boiler was worked. In 1902 there 
was a leak in the shell near the root of the chim- 
ney. This was patched bya Mr.Oakley. But whena 
water test was applied the patch leaked, and Mr. 
Oakley told Mr. Noakes, the owner, that he could 
not make the patch tight, and that a more thorough 
repair was necessary. But Mr. Noakes was giving 
up dairy farming, and did not require the boiler, 
which was put on one side. Early in 1906 Mr. 
Noakes decided that he would have the boiler 
properly repaired, and to this end he employed 
Messrs. J. and W. Baldwin, of Wadhurst, agricul- 
tural engineers. Repairs were made, and the boiler 
was submitted to the hydraulic test up to 120 lb. with 
satisfactory results. About eighteen months sub- 
sequently the boiler exploded, the safety valve load 
being 45 lb., and the valve in perfect order. 

So far all is plain sailing, but now we come to 


1 
the question of responsibility for the death of the 
bailiff. This was the point which the Board of 
Trade surveyors had to determine. The boiler hag 
done little or no work after the last repair, but it wag 
filled and emptied at intervals, and the natural 
assumption is that rapid corrosion took place, and 
weakened the crown plate, as we have said. The 
Board of Trade argument is always that if a boiler 
explodes it must be the result of negligence, which 
may or may not-be criminal. Now, Mr. Noakes 
knew that he was not an engineer, and accordingly, 
and properly, he placed himself in the hands of 
engineers. But in the official view he was guilty of 
a serious error of judgment, because he did not 
satisfy himself that Messrs. Baldwin were com- 
petent to repair the boiler properly. It is true that 
they had a most excellent local reputation ; but the 
boiler exploded. If the work on it had been 
properly done there would have been no explosion, 
Next, were Messrs. Baldwin justified in the belief 
that they were competent to make the boiler 
quite safe? That they honestly believed that 
they could was certain. The explosion proved 
that the belief was not well founded ; evidently 
their faith in themselves was also due to 
an error of judgment. The Commissioners say :-— 
“This boiler was very extensively corroded, but 
neither Mr. Noakes nor Messrs. Baldwin knew of 
that. Neither of them could know it without the 
boiler being taken to pieces, although the fact that 
water had been found to come through into the 
fire-box showed that the thickness of the plate 
must have been considerably reduced. For it must 
be remembered that the water which was finding 
its way into the fire-box came, not through the 
seam, but through the curved plate of the uptake.” 
What this means we have no means of knowing. 
Water could not come through the solid plate, and 
under the hydraulic test no water came through. 
They next proceed to say :—‘In our judgment Mr. 
Noakes honestly believed that Messrs. Baldwin 
were competent to advise him, and Messrs. Bald- 
win in their turn honestly believed that they had 
sufficient skill and experience to decide whether 
the boiler was safe and whether the measures they 
had taken did ensure that it could be worked under 
safe conditions.”” Reviewing all the circumstances, 
they come to the conclusion that no blame attached 
to anyone; but that, as we have said, there was an 
error of judgment. 

It is easy to see that we have here a finding that 
might easily be developed with serious consequences. 
It appears that every steam user carrying out repairs 
must take particular pains to find out whether the 
persons employed are or are not competent, and it 
does not seem that a local reputation will suffice. 
Will nothing short of a reputation like, say, Adam- 
sons, be enough when an agricultural boiler bas to be 
patched? Again, how are Messrs. Black and White 
to satisfy themselves that they are not giving way 
to conceit and pandering to their own vanity when 
they undertake even small repair jobs? We can 
quite understand that circumstances might arise 
under which a boilermaker fraudulently pretended he 
could do what he could not do. But there is 
nothing of this case here. Engineers are warned that 
they must try themselves carefully, so that they 
may not over-rate their merits. Humility may not 
be good for business, but it will avoid risks. The 
inwardness of the report is not apparent at first 
sight. It is none the less serious. That caution 
should be used in the selection of a boilermaker is 
obviously advisable. Yet, in the absence of Board 
of Trade rules for selecting him, difficulties may 
start up. But that the boilermaker should himself 
decide that he is really not worthy of confidence 
appears to be rather more than human nature will 
stand. We fancy that most people are daily guilty 
of an error of judgment of this type. Boiler- 
makers in particular will do well to arrive at more 
correct views as soon as possible. Humility is 
specially desirable in the conduct of their business. 
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By Sir George Greenhill. Second 


Notes on Dynamics. 
H.M. Stationery 


edition. 221 pp. fol. with 118 figures. 

Office. 1908. 
Tue first edition of this book was published about sixteen 
years ago for the use of officers at the Ordnance College. 
It very soon went out of print and became absolutely 
unprocurable. ; 

The greatly enlarged second edition is also a rarity— 
a book on dynamics as a practical subject by a mathema- 
tician of genius. The keynote of the work, the application 
of methods of mathematical precision to things as they 
are, is struck from the first and maintained throughout. 
Thus, the simple ideas of speed and acceleration are 
illustrated by ships crossing the Atlantic, and the starting 





and stopping of actual trains on the Great Eastern Rail- 
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way; While the book ends with a discussion of the 
stability of rifled projectiles, developed from the ordinary 

theory of the motion of a top. The title indicates a 
ries of detached topics rather than a connected and 
: haustive exposition of the subject as a whole, but the 
ae is very happy in his incidental explanatory 
a eaeks :—" The three indefinables in nature are space, 
time and matter; but though they cannot be defined so 
oe to satisfy a metaphysician they can be measured.” 
«An attempt was made to frame a complete dynamical 
terminology for all the derived units of the C.G.S. 
system, but this dynamical Esperanto lapsed with the 
introduction of the Hospitalier notation.” What more 

said ? 

~~ weak point of most treatises on elementary dyna- 
mics is that they stop short of the stage at which the 
problems of practical dynamics arise. On the other 
hand, the standard works of European reputation, 
such as Routh’s “ Rigid Dynamics,” or Lord Rayleigh’s 
“Sound,” make unbounded demands on the leisure 
and mathematical powers of the reader. Sir George 
Greenhill does much to fill the intervening gap. He 
shows the eager student that “rigid” is a natural, 
and so to speak, inevitable development of “ particle,” 
or as it might preferably be called, translational 
dynamics; and leads those who can follow by a rapid 
advance to a position from which pathways open 
out for the further investigation of problems whose 
concrete origin and practical importance are manifest. 
Thus from the simple pendulum the author proceeds to 
those oscillations, free and forced, which have accounted 
for so many unfortunate incidents of, engineering, and 
which are of such dominating consequence in technical 
dynamics. The following application is, perhaps, not 
familiar, even to those who know all about seismographs, 
indicators, and motions for injunctions. 

Racing pigeons fly races from a common starting 
point, each to its own home. The race is won by 
the bird which makes the highest speed. The owner 
on the arrival of his bird, reads a number, previously 
unknown to him, fastened on the bird’s leg. He records 
this number on a timing clock, which is officially sealed 
and checked before and after the race. The speed is 
computed from the time thus recorded and the known 
distance. It is said that a patient and scientific “ sports- 
man” found out how to slow the clock after it had 
passed the first inspection ; he recorded the arrival of his 
bird on the slowed clock, and then, by skilfully imposing 
a forced vibration, made the clock regain the time lost, 
and pass the subsequent inspection. 

Sir George Greenhill is a world famous expert on 
ballistics, and on gyroscopic motion; and his mathe- 
matical zeal being tempered with the discretion due to a 
life-long experience in teaching, he has put the mathe- 
matics of long recoil, of the stability of a rotating 
projectile, and of gyroscopic control into a form which 
we may predict will long be consulted by those who are 
wise enough to know that practice should begin where 
theory leaves off. 

Jahrbuch der Schiffbautechnischen Gesellschaft. Neunter 
Band. 1908. 4to., pp. 506. Berlin: Julius Springer. 
1908. 

Tuis volume, recording the proceedings of the society 
during its ninth working year, includes, in addition to the 
accounts and report of the Council, the details of the 
summer meeting at Mannheim in May, 1907, and the 
annual general meeting at Charlottenburg in November 
of the same year, with the papers read and the discussions 
upon them. As we have already published full accounts 
of the proceedings at these meetings at the time when 
they were held, we are precluded from the detailed review 
of them given in previous years, and must content our- 
selves with a summary enumeration of the principal 
contents. The papers read and discussed at the two 
meetings were: (1) “ A Description of the Rhine Harbour 
at Mannheim ;” (2) a paper with the comprehensive title 
of “Seagoing and Internal Navigation in Russia,” con- 
taining a large amount of interesting statistical and other 
details concerning the Russian waterways in general, and 
deals more particularly with that of the Vistula River 
system within the Russian Polish boundary, whose con- 
dition for navigation purposes is described in terms very 
much the reverse of flattering; (8) Mr. Hanisen’s paper 
on a standard system of calculation in the design of 
ships, which was fully described in our former report; 
and (4) a paper on autogenic welding and metal cutting 
by the oxyhydrogen flame, with experimental demonstra- 
tions, which concluded the proceedings at the summer 
meeting. At the autumn meeting in Berlin the subjects 
discussed were: (1) High speed motor boats ; (2) electric 
driving for screw propellers ; (3) hydraulic recoil brakes 
for ordnance; (4) a new method of towing model experi- 
ments; (5) the progress of wireless telegraphy. (6) Pro- 
fessor Flamm’s developments in experiments on the 
working of screw propellers, which we have reproduced 
in full; and (7) accidents in ship launching. Other 
papers that passed without discussion described a new 
portable drilling and rivet head finishing machine for 
drilling holes in plates in any position, driven by an 
electric motor, and clamped in position, when in use, 
by two powerful electro-magnets; and an instrument 
called the “ Navigator "—a self-registering arrangement 
attached to steering and engine-room telegraphs, which 
gives a continuous record of the orders from the bridge 
and the position of the helm. 

In the appendix an interesting paper by Dr. Gerland 
disposes of the legend which has been current in works 
on the steam engine for more than half a century, that 
Papin constructed a steamboat to ply on the Fulda in 
1707, and shows from local archives and correspondence 
that it was a paddle boat worked by two men. In this 
Papin proposed to go down to the coast and cross to 
England, in order to interest Queen Anne sufficiently to 
Provide funds for a steam engine; but the journey was 
stopped almost at the beginning by the Boatman’s Guild 
of Minden, who by virtue of their charter prevented it 








from passing the Hanoverian frontier. This, no doubt, 
was a selfish proceeding, but as the Guild had paid a 
considerable sum to the Elector for the privilege, it cannot 
be regarded as inexcusable. The final paper by Messrs. 
Engels and Gebers, on the relation between the section of 
a canal and the resistance of towed boats, continues, and 
generally confirms the experiments by the same authors 
recorded in the proceedings of the preceding year. The 
last item in the volume is a description of the wireless 
telegraph station at Nauen, where a lattice frame mast 
or tower of triangular section, 4m. wide in the side, 
carries the intercepting network at 100 m. above the 
ground. The maximum distance at which signals have 
been received at this station is about 1860 miles. 

The volume, which is produced in the same excellent 
manner as its predecessors, has for a frontispiece a fine por- 
trait of the late Grand Duke of Baden, who died in Septem- 
ber, 1907, a few months after the Mannheim meeting, 
and is commemorated, with other distinguished members 
deceased, in a full series of obituary notices at the end of 
the annual report. 


Systematic Treatment of Metalliferous Waste. By L. Parry 
A.R.S.M, London: The Mining Journal. 

Unper the comprehensive term “ Metallic Waste” the 
author includes not only trade refuse, such as metallic 
scrap, oxides and waste produced in metal-working esta- 
blishments, but also reguius speiss and other sub- 
stances containing different metals, together with sulphur, 
arsenic, and other constituents which are formed at inter- 
mediate stages in ore smelting, whose utilisation as a rule 
forms part of the regular smelting round of operations, 
at any rate up to a point when they become too intract- 
able, and it is more advantageous to dispose of them to 
mixed metal smelters. As may be imagined from the 
highly diversified character of such materials, the methods 
followed in their reduction are somewhat, complicated, 
and a description of them is not to be found in ordinary 
metallurgical text-books. The author, therefore, has done 
a useful work in giving us an account of the methods 
followed in the treatment of such matters and the products 
obtained from them, which are, broadly speaking :—Tin- 
lead alloys for solder makers; lead, antimony, and tin 
alloys for type founding; and mixed metals containing 
tin, copper, antimony, and sometimes zinc and nickel, 
which find a use as bearing metals. Although there is 
not much new, the operations described being those 
generally adopted in ordinary slag and dross smelt- 
ing, the order adopted and the modifications to suit 
particular conditions are interesting, and will be found 
useful in many cases. The principal novelty is a method 
patented by the author for cleaning tin smelting slags 
with lead ashes, of which the specification and a sketch 
of the furnace employed are given in the appendix. 





SHORT NOTICES, 


Way Diagrams. By Frank H. Frere, 
M.Inst.C.E. London: E. and F. N. Spon, Limited, 57, 
Haymarket, 8.W. Price 3s. net.—Engineers and draughts- 
men who are engaged upon the design of permanent-way 
schemes and the preparation of plans for siding arrangements 
will find these diagrams of the greatest value. They have 
been most carefully prepared, and should result in a con- 
siderable saving of time. The diagrams, which are mounted 
on a good-quality muslin and bound together in a neat cloth 
cover, give the spread of crossings for turnouts of any radius 
in either direction off a straight or curved main line for the 
standard gauge. There is also a diagram to convert chains 
into inches for various scales. The diagrams giving the 
spread of crossings cover every radius of the main line from 
5 to 200 chains, and the radius of every turnout above 5 
chains that can occur with the use of any crossing between 1 
in 4 and 1 in 16. For convenience the radii of the curves 
are given in chains, and the diagrams are divided into 1-chain 
divisions. which can be further sub-divided by eye, as also 
can the readings of the spread of crossings. Other useful 
information is also given, as, for instance, a tabulated list of 
working leads and switches for crossings from 1 in 4 to 1 in 
16, in two tables, one for use in main lines, and the other for 
secondary lines or sidings. 


Electricity in Factories and Workshops. By A. P. Haslam. 
London : Crosby Lockwood and Son, Stationers’ Hall-court, 
E.C. Price 7s. 6d. net,—This book deals with the condi- 
tions which determine the cost of electric driving, and 
compares this with other methods of producing and utilising 
power. Electric motors of the continuous and alternating 
types are considered, as well as the switch gear for operating 
them. The character of the book can be fairly well gauged 
from the titles of some of its chapters, which are as follows :— 
The Direct-current Motor, the Alternating-current Motor, the 
Starting and Speed Regulation of Electric Motors, the 
Rating and Efficiency of Electric Motors, the Cost of Energy 
as Effected by Conditions of Working, the Question of the 
Small-power User, Independent Generating Plants, Power- 
station Tariffs, the Use of Electric Power in Textile Factories, 
Electric Power in Printing Works, the Use of Electric Power 
in Engineering Workshops, Miscellaneous Application of 
Electric Power, the Installation of Electric Motors, and the 
Lighting of Industrial Establishments. The book is one 
which should prove useful to those desirous of gaining in- 
formation on the merits of the electric drive as compared 
with other means, and it also gives a considerable amount of 
general information on the subject of electric driving. 


By Maurice Solomon. (Westminster 
Series.) London: A. Constable and Co., Limited, 10, 
Orange-street, Leicester-square. Price 6s. net.—The subject 
of electric lamps is one which has recently gained consider- 
able prominence, and in view of the rapid developments 
which have been made in this direction, a book of this kind 
should prove useful to those who desire to gain up-to-date 
information concerning the manufacture, testing, &c., of 
the various kinds of electric lamps now upon the market. 
The author confines himself only to those lamps which have 
proved to be of commercial use, and no space is devoted to 
historical information. The book is divided into twelve 
chapters, and there are over one hundred illustrations. 
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Among other things the book deals with the principles of 
artificial illumination, photometry, methods of testing 
carbon filament lamps, the Nernst lamp, metallic filament 
lamps, the electric arc, the manufacture and testing of arc 
lamp carbons, arc lamps, miecellaneous lamps, &c. 


Transmission Calculations. By L. W. Rosenthal, E.E. 
New York: McGraw Publishing Company, 239, West 
Thirty-ninth-street. Price 2 dols. net.—This is a book 
relating to practical calculations for transmission lines 
for the distribution of direct and alternating currents 
by means of overhead, underground, and interior wires 
for purposes of light power and traction. The alter- 
nating current division presents a new method for the 
solution of these problems and enables the calculator to 
determine the size of the wire directly from the volt loss in 
the line, and it also claims to possess the features of scope, 
accuracy, and simplicity. The scope of the book is confined 
to methods of calculation, and, therefore, such points as the 
most desirable limits of line losses, &c., are not discussed, 
but the author considers the tables which he gives suffi- 
ciently extended to cover all cases likely to arise in practice. 
The book is one which should prove of interest to mains 
engineers and others associated with the transmission and 
distribu.ion of electrical power. 


Laboratory Experiments in Metallurgy. By Albert Sauveur 
and H. M. Boylston. Published by the authors, Rotch- 
building, Cambridge, Mass.—This book contains short notes 
describing some experiments in metallurgy which have been 
written primarily for the use of students at the Harvard 
University. In the preface the authors express the hope 
that these notes may prove suggestive, at least, to other 
teachers and students in metallurgy, and even to practitioners 
of the art. The book is divided into two sections, the first 
part dealing with general metallurgy, whilst the second part 
is devoted to metallurgy of iron and steel. Twenty-six in- 
structive experiments are dealt with in a minner which 
should enable students to grasp the method and object of each 
with very little difficulty. Special report forms are given at 
the end of the instructions for each experiment. There are 
also ten useful tables and seventeen illustrations. 


Heat Energy and Fuels. By Harms v. Juptner. New 
York: McGraw Publishing Company, 239, West Thirty- 
ninth-street. Price 3 dols. net.—This book deals with heat 
energy and fuels, and contains a large amount of carefully 
tabulated data, much of which is new. Among the topics 
of general interest are measurements of high temperature 
and recent data on the melting points of various substances, 
discussion of incomplete combustion, combustion tempera- 
tures, and combustion at constant volume and constant 
pressure, and much information on solid, liquid, and gaseous 
fuels. The author has succeeded in making the reading 
matter quite interesting, a statement which cannot always 
be made about authors of chemical-engineering books. The 
illustrations, too, are well drawn and clear, and enhance the 
value of the work. 


Marine Engineering. By A. N. Somerscales. Glasgow: 
James Munro and Co., Limited, Engineering and Nautical 
Publishers. Price 12s. 6d. net.—This is essentially a book 
for the engineering student, though no doubt it will be 
appreciated by engineers in practice, especially those entering 
for any of the Board of Trade’s examinations. It fulfils the 
requirements of the maririe engineer, and by him it will be 
found to be particularly useful. There are three parts, the 
first dealing with short essays on physical and engineering 
subjects. Part II. gives solutions of questions in mensura- 
tion, &c. In Part III. proof of various rules and formule, 
whilst at the end of the book numerous useful tables and 
examination papers are printed. Diagraramatic illustrations 
are given throughout the book, which is well printed in bold 
type. 

The Economy Factor in Steam Plants. By Geo. W. 
Hawkins. The Hill Publishing Company, 505, Pearl-street, 
New York.—This book is intended for engineering students 
and for engineers associated with the economical design of 
steam power plants. The data which it contains, the author 
states, has been carefully selected from the results of actual 
experiments, and it is believed to represent the only authentic 
collection of data upon the economic performance of the 
various power plant constituents. The book is intended to 
enable consulting engineers and others to predetermine the 
results to be derived from the various classes of power plants 
under different conditions. 

Spon’s Workshop Receipts. Revised Edition. London : 
E. and F. N. Spon, Limited, 57, Haymarket, S.W. Price 
3s. net.—The five volumes which constitute this work are 
being published in much more compact form, and the first 
volume is now ready. The mass of receipts and trade secrets 
embodied therein have been revised and reduced to a greater 
regularity and a more accessible alphabetical arrangement. 
Obsolete information has been eliminated, and those sections 
dealing with handicrafts have been amplified. Judging from 
this first new volume which we have before us, the revision of 
the work will add to its value very materially. 


Handbook for the Use of the Slide-rule. By B. J. Hall 
and Co., Limited, 39, Victoria-street,S.W. Price 6d. net.— 
This small book deals fully with the use of the slide-rule. 
It is well written, in that it is clear, and yet the various 
operations that have to be performed are described concisely. 
It deals specially with the Rietz pattern of slide-rule, which 
is only a modification of the Gravet rule, and the rules and 
methods of using the latter type are in no way neglected. 





BOOKS RECEIVED. 

The Dressing of Minerals. By Henry Louis, M.A., D.Sc. 
London: Edward Arnold. Price 30s. net. 

Lightning and the Churches. By Alfred Hands. L7-ndon: 
J. W. Gray and Son, 91, Leadenhall-street, E.C. ° Price 
1s. net. 

The Theory and Practice of Electric Wiring. By W. 8S. 
Ibbetson. London: E. and F. N. Spon, Limited, 57, 
Haymarket, 8.W. Price 5s. net, 

Reports of Rating Appeals. By E. M. Konstam. Two 
volumes. London: Butterworth and Co., 11 and 12, Bell- 
yard, Temple Bar. Price 12s. 6d. net each volume. 

Insurance of Consequential Loss Following Fire. By 
Gautier de Ste. Croix. Manchester: The Policy Holder 
Journal Company, Limited, 44, Lloyd-street, Albert-square. 
Price 1s. 
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TRIPLE-SCREW STEAMER LAURENTIC. 


THE Laurentic, built by Harland and Wolff, Limited, Bel- 
fast, for the White Star-Dominion service, left the builders’ 
hands on Thursday, the 15th instant, and after adjusting 
compasses in Belfast Lough, proceeded to Liverpool to take 
her place in the Canadian service sailing from Liverpool on 
Thursday, the 29th April. This vessel has caused a consider- 
able amount of interest. In the first place, it was an innova- 
tion for the White Star Line to enter the Canadian trade, 
which it proposes to do with this steamer and her sister ship, 
the Megantic, also constructed at Belfast. These vessels are 
intended to form part of the fleet with which that line intends 
to start a service in conjunction with the Dominion Line 
between Liverpool, Quebec, and Montreal. Then came the 
announcement that the new arrangement of machinery—a 
combination of reciprocating engines with a low-pressure 
turbine—would be introduced in the Laurentic, whereas the 
Megantic, which is exactly the same size as the Laurentic, 
was to have reciprocating engines only. This step is 
thoroughly in keeping with the White Star traditions. 

The Laurentic, of which we gave some account at the time 
of her launch in our issue of September 18th last, will be the 
largest vessel in the Canadian trade, being 565ft. long, 
67ft. 4in. beam, and of about 15,000 tons displacement. She 
is designed to carry a large quantity of cargo, also a full com- 
plement of passengers—about 260 first-class, 430 second-class, 
and over 1000 third-class. The passenger accommodation has 
been carefully arranged, and is in every way up to the White 
Star standard. 

In the Atlantic service few things are more important than 
efficient ventiJation and heating. In the new ship these im- 
portant elements will be found to be entirely satisfactory. 
The ventilating system provides for the circulation of a con- 
stant supply of pure air throughout the various compartments 
by means of powerful electrically-driven fans. Particular 
attention has been given to the public rooms, dining saloons, 
&c., to ensure their freshness. The vitiated air is extracted, 
and the free admission of fresh air is induced. The system is 
under complete control, and can be adjusted at any time to 
suit all climatic changes. The heating will be effected both 
by steam and electric appliances, so arranged that the tem- 
perature of the passengers’ and public rooms, as well as 
saloons, can be regulated independently. It is worthy of 
special mention that the electric heaters in the first-class 
state rooms will be under the control of the passengers, who 
may, therefore, regulate the temperature to suit their own 
requirements. 

Then, the luxuries supplied in the Laurentic are on the 
most generous scale. Each first-class state-room is fitted with 
a portable electric reading lamp, in addition to the ordinary 
fixed lamps; there is a complete system of electric bells 
throughout the first and second-class accommodation; and 
there isan electric passenger elevator between the saloon and 
the promenade decks. Each first-class state-room is fur- 
nished with a wardrobe, a chest of drawers, and a double 
folding lavatory. All upper beds in these state-rooms on the 
lower promenade deck are Pulman, or folding beds; and in a 
number of the rooms on this deck, and also in the suite rooms, 
there is an extra wide bed 4ft. in width. The second-class 
state-rooms, which are similarly fitted to those for first-class 
voyagers, are arranged for four and two persons. The first- 
class state-rooms are situated in a deck-house on the lower 
promenade deck, and also forward on the shelter-deck. There 
is a number of cabins en swite, with private bathroom and 
lavatory adjoining each suite. 

The first-class dining saloon is situated on the saloon. deck, 
and extends the full width of the ship. It is exceptionally 
lofty and airy, and contains seating accommodation for 212 
people. It is panelled in the fashion of the time of Charles II. 
This room has the popular ‘‘ well’’ arrangement overhead, 
with a verandah for the bandstand, and the tables are 
arranged on the restaurant principle. Over the vertical 
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sliding sidelights’ are‘ ‘iron grilles and “leaded* lights—a 
combination ensuring fresh sea air without*draughts. 

On the upper promenade deck is the reading-room. The 
walls are decorated in the Adam style, with ornaments in 
low relief. The floor is parquetry. The furniture is inlaid 
birch. The lounge is also on the upper promenade deck, as 
is also the smoke-room. 

The second-class state-rooms are on the shelter deck, and 
the saloon on the middle deck. This is a fine apartment, 
extending the whole width of the ship, and arranged to seat 
264. The second-class library is on the lower promenade 
deck, and the smoke-room on the upper promenade deck. 
The second-class passengers on this vessel will find the provi- 
sion made for their comfort second to none on the Atlantic. 
The third-class dining-room, which is aft on the upper deck, 


is also an exceptionally good room, extending the whole | 


width of the ship. The vessel is fitted up with the latest and 
most improved Marconi system of wireless telegraphy, and has 
also a submarine signalling apparatus. 

We had an opportunity of going over this fine vessel while 





A NEW BRIDGE CONSTRUCTION. 


A NEW form of bridge construction has recently been sug- 
gested by Mr. Reginald C. Fry, of 12, Clifford’s-inn, Fleet- 
street, E.C. Below we give an engraving of an isometrical 
projection of a bridge framework constructed on the prin- 
ciple under consideration. It will be seen that the bridge 
consists of a multiple of standard parts, i.e., left and right side 
plates or compressional bars A which form the top boom, cross 
bars B, compression members D, and tensional bars or 
wires C with eyes or coiled ends. The shape of the members 
of the top boom is shown in the engraving. There are holes 
at the end of each girder, and these are slid on the cross 
bars, as will be gathered from the drawings. The compres- 
sion members D are also constructed to be slid on the cross 
bar B. 

Each section is built up before it is placed in position. If 
this construction is used in conjunction with concrete, we 
were told that the compressional members A and |) can be 
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she was being completed for sea, and were much struck with 
all her arrangements. The engine-room might truly be said 
to be a model. Though containing such a large quantity of 
machinery, the amount of room for moving about in was 
very striking, this having been obtained by reason of the 
excellent manner in which the machinery, piping, «c., had 
been disposed. The turbine is arranged abaft the engines, so 
that there was nothing to interfere with the driving platform 
between the latter. 

These two ships, the Laurentic and the Megantic, will give 
an invaluable opportunity for comparing the two systems of 
propulsion. Here are two vessels, constructed by the same 
builders. They are identical in every respect down to and 


including their boilers, and differing only in their propelling | et 
| cross bars and tensional members would be rigid 


machinery, the Megantic having the reciprocating engine 
alone and the Laurentic having a turbine as well. They are 


both to be engaged on exactly the same service, and should | 
afford a fine object lesson as to the comparative advantages of | 


the two systems. 


drawn off after the concrete has set, in which case the com- 
pressional members are carried on the extreme outside. In 
some cases, such as, for instance, in fairly long spans, the 
strength of the different members would have to be increased 
to allow for the additional tendency to bending and shear. 


| To carry this into effect Mr. Fry proposes merely to adda 


few extra compressional members by sliding them on to the 
cross bars. In some cases it might be necessary to increase 
the depth of the span, in which case it would only necessi- 
tate an extra series of uprights C and tie rods C. ’ 
If the bridge were being constructed in concrete the centering 
would be hung from the cross bars B, and the side centering 
would be erected vertically between the compression and tension 


members, so as to form a trough for the concrete in which the 
ly held, add- 


ing any extra wires required for lacing the bars to that mass 


of concrete which made up the level to the surface of i 
platform or roadway. The whole would then be concrete bos 
and left to set, after which the centering and compress 
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rbers could, it is said, be removed and used as plant for 
~ ext bridge. With such a system, when the centering is 
= from the members, if a material such as dovetailed 
yoo Sat were employed instead of wood boarding, the drip of 
7 vent which contains a great deal of its strength—would 
oe retained and a firm surface offered for any architectural 


features Or plastering effects. 








HYDRAULIC WEIGHING MACHINE. 


AN apparatus for weighing with great accuracy is being 
introduced by the firm of Schiiffer and Budenberg, Limited, 
Manchester. It depends for its operation upon an extremely 
thin film of water under pressure acting upon a diaphragm. 
The appliance, which is illustrated in the accompanying 
engraving, is suspended by the upper hanger 1, and the load 
is attached to the wrcught iron shackle 2, which slides loosely 
in the main casing at 3, transferring the weight of the object 
to the bridge 4. The bridge, by means of a central pin 5, 
presses upon the plunger 6 of the piston 7. To obtain a per- 
fectly concentric and frictionless guide for the piston, the 
latter is suspended from two steel discs 8 8'. There are secured 
to the case by the rings 9' 9' and the pressure rivg 10 and, on 
the other hand, to the neck of the piston by the intermediate 
ring 11 and screw ring 12. The holes 13 13! in the sides of 
the rings 9' 11 are intended only for inserting a tool when the 
apparatus is being taken to pieces. Between the flange 14 
of the casing and the cover 16a thin brass diaphragm 15! 
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HYDRAULIC WEIGHING MACHINE 13 


made of well annealed brass of about 0.2-0.5 mm. thick, 
according to the pressure it is intended to bear, is held in such 
a way that the space below it is hermetically sealed from the 
outer atmosphere. This space is filled with either distilled 
water or with a mixture of glycerine and water, care being, 
of course, taken to remove every trace of air. It is in 
communication with ap indicating or registering gauge by 
means of the channel and union shown. Owing to the fact 
that the pressure of the atmosphere has been removed from 
within the gauge tube and the other spaces to which it is 
connected, the diaphragm will only be subjected to an 
extremely small bending moment during the varying loads 
that may be put on the piston; and the force, therefore, 
which is necessary to bend the two guide discs 8 and 8! and 
the diaphragm 15' need not be taken into account as affect- 
ing the accuracy of the indications. 








24 H.P. AIR-COOLED PARAFFIN ENGINE. 


A SMALL air-cooled paraffin engine has recently been built 
by Charles Price and Son, of Broadheath, Manchester, 
for the Admiralty. It has a single cylinder 34in. by 34in. 
and generates 24 horse-power at 1600 revolutions per minute 





on American ‘‘ white rose’’ oil. It has been designed to run 
within a speed range of 5 per cent. As will be observed from 
the illustrations, the valves are both mechanically operated 


and provided with adjustable tappet gear case-hardened at | who specifies it. 


all points of contact. The cam shaft gears and cams are all 
solid forgings, case-hardened, and running on floating phos- 


speed are well worthy of consideration. Mr. Jack points out 
what is too often forgotten, that the margin of speed some- 
times specified is not always an unmixed good for the owner 
When a speed on the measured mile is 
specified in excess of the actual sea speed, the machinery is 
designed to fulfil the specified conditions. But it does not 


phor bronze bushes. The connecting-rod is a drop forging | follow that machinery designed to fulfil these conditions can 
of 42 tons Bessemer steel, with adjustment for the big end | be worked with that economy which the owner desires when 


and a case-hardened gudgeon pin. The crank shaft is a solid 

















AIR-COOLED PARAFFIN ENGINE 


forging, with circular flanges on which the fly-wheelsare fitted, 
and to which they are bolted as shown in the sectional view. 


The cooling of the engine is effected for runs of one hour | 


by radiation, supplemented by a forced air draught pro- 
vided by means of a cast aluminium fan driven bya belt at 
the front of the engine. The main bearings are of ample 
proportions, lubricated by sight-feed lubricacors, which are 
supplemented by oil pockets on the inside of the crank case. 
The lubrication of the big end is effected by an oil scoop with 
a reinforced supply by retainers to catch the oil flowing down 
the connecting-rod webs. Ignition is by means of a coil and 
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run in conditions of actual service at a speed of two knots, 
say, less than on the measured mile trial. The author gave 
the owner good advice when he suggested that the specified 
margin should be smaller, and that the mile trial should be 
followed by a 24 to 48 hours’ trial under conditions approxi- 
mating to actual practice. 


AMID the depression occasioned by the general unsatisfac- 
tory state of the shipbuilding industry, it is encouraging to 
peruse the shipbuilding returns issued by Lloyd’s Register of 
British and Foreign Shipping for the quarter ending 31st 
March. From this document, which gives not only the 
total number and tonnage of vessels under construction in 
the United Kingdom, but also, in detail, the number and 
tonnage of vessels under construction at the principal ports 
of the country, it appears that while the total number of 
steam and sailing vessels being constructed in the yards of 
the United Kingdom at the end of March of this year is 399, 
as againct 415 in course of construction at the end of March, 
1908, yet the tonnage of the former is 912,272 tons, as 
against 847,501 of the latter. The tonnage now under 
construction is therefore about 65,000 more than that of 
twelve months ago; and, what is still more encouraging and 
significant, the report adds that it is no less than 148,000 
tons more than that under construction at the end of last 
quarter. 


THERE are one or two circumstances of interest in connec- 
tion with this matter which do not, of course, fall within the 
scope of the return allrded to, one of which may be taken to 
mitigate somewhat the satisfaction one feels in the figures 
given. That is, that from the nature of the orders placed the 
increased tonnage does not point to any widespread or general 
revival of the shipping trade. The majority of the contracts 
have been for vessels of large size for well-known companies, 
comparatively few being of the ‘‘tramp’’ type. There are, 
for example, the three large vessels for Messrs, H. and W. 
Nelson, of Liverpool; two for Messrs. A. Weir and Co.; two 
vessels for the Union-Castle Company—one at Belfast and 
one on the Clyde, and each 570ft. in length ; in addition to 
one for the same owners 450{t. in length at Messrs. Barclay, 
Curle and Co. When one considers also the large addition 
to the fleet of the Orient Company now being made, one 


SECTION OF AIR-COOLED PARAFFIN ENGINE 


accumulator with a wipe contact distributor and variable 
firing point. As will be seen from the perspective view, the 
plant, including fuel tank and silencer, is self-contained, and 
is therefore easily removable. The vaporiser is started by 


means of a lamp, and when the engine is running the paraffin | 


is vaporised by the hot gases from the exhaust. 
governor is placed on an extension of the crank shaft and 
actuates the throttle valve, as shown in the general view. 
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AT a recent meeting of the Institution of Engineers and 
Shipbuilders in Scotland, Mr. J. R. Jack, a responsible 
official of Messrs. Wm. Denny and Bros., and lecturer on 


7 i d West of Scotland | * 
ee cals pasiaal vane bes “ Ships’ | improvement in Sunderland as compared with last year, the 


The paper, which itself possesses two of | 


Technical College, 
Specifications.”’ 


The | 


realises how large a proportion of the tonnage now being built 
is intended for large companies. 





ANOTHER rather extraordinary feature is the preponder- 
ance of orders which have gone to the Clyde, no less than 
200,000 tons deadweight being booked by the yards on that 
river for the first three months of the year. A very large 


| proportion of this has gone to Greenock and Port Glasgow, 


| and in especial to Messrs. Russell and Co. 


The Fairfield 
Company is much better off than several of its near neigh- 
bours, for it has eight of its building slips occupied, while 
J. Brown and Co. have only three, one of the latter being 
taken up by the high speed cross-Channel steamer for the 


| General Steam Navigation Company. Compared with the 


the most important elements of a specification—conciseness | 
and lucidity—deals with all aspects of the specification as a | 


commercial and technical document, but the remarks on 


ports of Glasgow and Greenock, with their total of 139 vessels 
of 306,700 tons, the North-East Coast, including Hartlepool, 
Middlesbrough, Newcastle, and Sunderland, totals 117 vessels 
of 283,400 tons. One notices, however, with satisfaction the 


number of vessels being almost doubled. 





ONE of the most noteworthy of recent launches is that of 
the Conrad Mohr for Messrs. Chr. Michelsen and Co., of 
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Bergen, from the yard of Messrs, Craggs and Co., of Middles- 
brough. This vessel is the second ship intended to be used 


for the carriage of petroleum, and constructed on the ‘‘ longi- 


tudinal system,’’ by which is meant that, whereas in the 


ordinary transverse ship the shell and deck plating is sup- 


ported by the transverse frames and beams, in these vessels 


it is supported by girders disposed in a longitudinal direction 
and supported at intervals by deep web frames and bulkheads. 
The Paul Paix, the first vessel to be built on this system, has 
now made several voyages, and the Conrad Mohr, while of 
very similar dimensions to the former ship, is somewhat 
different in design, approximating more to the ordinary 
arrangement of the modern oil steamer, having two steel 
decks with a continuous trunk between them. The principal 
objection to the longitudinal form of construction in a vessel 
intended for general cargo is that which has militated so 
much against the construction of web frame ships, viz., the 
presence of deep webs in the hold, thereby seriously mini- 
mising the capacity. If these webs be reduced in depth, 
then, for the same strength, it will be found that the weight 
is disproportionately increased. This objection, however, 
does not hold in the case of an oil vessel; and, on other 
grounds, it would appear that this type of construction is 
suitable for this particular trade. If, in cases of failure, 
the ‘‘ morbid anatomy ’”’ of an ordinary petroleum steamer 
be properly understood, it will be found that the cause of 
failure has been in the great majority of cases not-an in- 
sufficiency of scantlings, but either defective or insufficient 
riveting, and alteration should, therefore, take place in the 
diréction, not of adding weight, but of utilising the material 
to the best advantage, of simplifying the design, and of 
providing a sufficiency of riveted attachments. Now it 
appears that these longitudinal vessels possess somewhat of 
an advantage over the ordinary type, for while there is less 
material employed, the design is simpler and more logical, 
and the riveted attachments of the various girders bear a 
more scientific relation to the strength of the girders them- 
selves than is sometimes to be found in oil vessels framed 
transversely. No oil ship yet constructed has had perfect 
immunity from damage, and there can be no doubt that the 
future experience of these vessels will be watched with con- 
siderable interest. : 





BY the death of Sir Donald Currie, which occurred at his 
Sidmouth house on the 13th inst., there has been 
removed one who exercised a very considerable, if indirect, 
influence on shipbuilding. Not only was his career one 
of uninterrupted success—a success almost romantic 
in its completeness, and only rendered possible by the enor- 
mous commercial expansion of the latter part of the last 
century—but, from a technical point of view, his career was 
also a record of the vast development that has taken place in 
the trans-oceanic passenger steamer in recent years. As the 
head of the Union Castle Company he took a prominent part 
in effecting the change from vessels of quite moderate 
dimensions and speed to vessels like the Kenilworth Castle 
and Armadale Castle—570ft. in length and having a seaspeed 
of 17 knots. Reference has been made above to the additions 
which are now being constructed for the Union Castle Fleet 
at Glasgow and Belfast, and up till quite recently Sir Donald 
Currie was able to take an active part in discussing the 
arrangements to be adopted in these vessels. 





WITH regard to the torpedo destroyers, which are to be 
constructed for the Commonwealth Government by Messrs. 
Denny Bros. and the Fairfied Company, and which have 
been designed and will be supervised during construction by 
Prof. Biles on behalf of the Commonwealth, a rather unusual 
proceeding is to be followed. The occasion of the building 
of these vessels is to be utilised as a means of instruction of 
Australian workmen in shipbuilding and engineering practice. 
A number of these men will be sent over to this country, and 
they will be distributed throughout the various departments 
of the shipyard and engine works, and will remain there 
during the construction of the vessels. 
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DESIGN OF ARCHES. 


Str,—Having been engaged lately on the design of arches, I 
have renewed the acquaintance with = M, = M =z, and= M y, and 
the three equations in which they occur, namely, = M = 0, 
=Mxz=0,and=My=0. After this more intimate acquaint- 
ance with them, I have ceased to look upon them with the same 
favour as formerly, and would like to raise the question of their 
innate virtues and the justification of their claims as the equations 
par excellence for the calculation of an arch. 

I recognise that their simplicity of form and the apparent 
facility of their application are attractive, and I believe that 
therein are found the reasons why they so strongly appeal to 
us. However, great objection may be made against their con- 
tinued use, and I will endeavour to state them and partly show 
them in the following ; and I think that my views in this matter 
will be accepted by many who have had occasion to deal with one 
or more of the problems that are connected with the design of a 
roof arch, 

In the first place, the equations are in themselves meaningless 
from the point of view of the intelligence, and lead to a methodical 
way of calculation which would not be so objectionable if the mind 
could clearly follow the proceedings throughout. In their applica- 
tion, besides, a very strange method of consideration is followed 
in the case of the rigid arch—a method that never should have 
been tolerated, much less developed. This odd conception of con- 
ditions - or cause and effect, as it may more properly be termed— 
is in regard to the deformation of the arch. The arch is assumed 
free to move out at one end—the tangent there remaining in a 
parallel position—under influence of the stresses caused by the 
loads and the vertical components of the reactions. A similar 
virtual displacement is then assumed to be caused in the opposite 
direction under influence of a force applied at that end and 
directed toward the other end, where it finds its reaction. This 
conception is understood by the method of reasoning in graphical 
work, and has found its expression in ‘‘ the closing line of the 
neutral axis as a polygon for some kind of loading not men- 
tioned ”—being unmentionable. 

Now, we may, in dealing with the two-hinged arch, assume one 
end free to move in or out as the loads may direct, and alsoa 
horizontal force to bring it back. This conception is rational 
enough—in fact, imposed by the theory of elasticity—but in the 
case of a rigid arch such a conception is not very lucid, to say the 
least, and, therefore, not to be envouraged. Together with = Mx 
it leads to a confusion of ideas, giving rise to mental obstructions, 


which we wish to look at it. As they stand, the equations are 
only applicable to the very limited number of cases of symmetrical 
loading. With unsymmetrical loading, as wind loads, which occur 
in almost every case of a roof arch, the equations do not furnish 
the assistance the designer expects. Although true, they are not 
exactly what is required, imposing the obligation to return to 
their original form for the determination of the anchoring 
moments. This many do unconsciously, 

The application of the principle of least work to the calculation 
of arches suggests efforts to introduce more rational ideas than 
those illustrated by the aforesaid equations, but there are probably 
greater difficulties to the majority of designers to be met with 
in the use of this way of calculation. 

In spite of the confusion which they often cause either in one 
form or in another, = M, = Mw, and =M y» are very popular 
with the greater number of writers of text-books on arches, and 
how far they enjoy this popularity among the designers I cannot 
say, but I am inclined to think that they are in great favour, 
judging only from the great ease with which they allow them to 
pass over rather great difficulties—often unknowingly. 

Whether = M y first saw the light in the pages of the ‘‘ Encyclo- 

pedia Britannica”--chapter on bridges—or not I do not know, 

ut it is to be found there anyway as one of the co-ordinates or 
components of the assumed or virtual displacement of one end of 
the arch relative to the other under influence of the stresses, 
caused by the bending moments, which are due to the loads and 
the vertical components of the reactions. %M-x is not referred 
to in the Encyclopedia, but it follows as a natural consequence 
from the reasoning that evolves My =O, thats Mx=0. It 
is not literally expressed in the article, that the tangent at the 
other end is considered fixed, but such is the case, and it is to be 
regretted that this was not empasised by the author. It would have 
given him an opportunity of presenting the other component = M . 
to the reader in a way that would have made it once for all readily 
understood by all students of the subject. The omission makes 
the deduction of = My = o somewhat erroneous, though not actu- 
ally wrong, because the equation is equally applicable to every 
arch—two-hinged, hinged-rigid, or rigid. 

An arch suffers also deformation from other sources, but » M, 
= M-«, and = Mv, refer only to the deformation caused by the 
bending moments, which is easily understood from the equations. 

Fig. 1 represents the centre line of an arch, held in its geometri- 
cal position at A. The end B is supposed to be entirely free 


_— 





Fig. 1 


and the reaction there represented by a vertical force. An element 
abed of the arch, when subjected to stresses from bending 
moments, would change to a/, c,d (Fig. 2), if the conditions to 
the left of ad were the actual ones. This expresses the condition 
of fixity of the tangent at A; OT), the tangent to the neutral 
axis at ad, remaining in its position. At the other end of the 
element the tangent O T changes its position to OT,, making an 
angle ‘‘ @ ” with its former position, the tangential deviation of 
the element, which angle thus in its way represents the deforma- 
tion of the element under influence of the average bending 
moment ‘‘M ” within it. This is generally found about its centre 
O, the co-ordinates of which are « and y. These co-ordinates may 
be assumed to be also the co-ordinates of the points of intersection 
of the tangents before and after the deformation. If TOB be 
considered a rigid system of lines, its position will shift to T,OB, 
with the deformation, BB, being the displacement of B corre- 
sponding to the tangential deviation ‘‘ ¢ ” of the element. A line 
is now drawn at right angles to OB and its intersection with OB, 
produced is, then, the accepted position of B after the deformation 
of the element. This is an approximation effected on the strength 
of the smallness of the angles involved, which entitle us to con- 
sider the arc BB, equal to the tangent BB,;, but the real approxi- 
mation consists therein, that the horizontal and vertical projec- 
tions on ABand AD of BB, and BB, respectively, are assumed 
to be alike. This approximation is the more remarkable, as a 
correct expression for the virtual displacement is found in gr 
(ry = OB). Through this approximation are the expressions = M x 
and = My, however, evolved, Drawing B,,E at right angles to 





Fig. 2 


AB, we have ) BB, E= y OBF. There follows from the 
similarity of the 4° BB, E and OBF, that 


BBy ae w, BB, . ¥ As BB,, = . 
a 5 "ee As BB, = ¢7 


BE= ory = ¢ yand By E = ore = ou. 





If, then, the arch be assumed divided into a number of similar 
small elements, and the virtual displacements of B, due to the 
tangential deviation of each element for the moments, which we 
are dealing with, be added together, we get = BE= ¥ ¢ y and 
=B,E= >. Now, no displacement actually occurs. A 


retaining force is developed at B, directed toward A, which causes 
bending moments of opposite sign within the elements, the effects 
of which naturally are to cause the same virtual displacement in 
the opposite direction. 
Thus = ¢y=Oand > ox=0. ict 
Seeking now another expresssion for the angle ¢, which is the 


———— 


due to the bending moments, we find the following relati 
between the various factors of the deformation. leas 
The radii of the centre line before and after the deformatj 
are r and 7,—Fig. 2—corresponding to the centre angles y “4 
y,. _ The change in lengths of the extreme fibres of the Five 
section at a distance ‘‘e” from the centre line isa) — qj, iL 
ab = (r+ e)and ah, = y(n + ¢), wegetad — al, — yr, 
Wi(m +e) = or — hr + (b— p)eand ab — ah = die what 
Y — hand Yr = yr). (The latter is an approximation, fg 
the neutral axis of a curved element does not coincide with’ the 
centre line, but falls slightly inside the same.) ab — ,j, m : 
also be expressed in the length **s” of the element on the conke, 
line. 
ab r+e 
8 r 
cient of elasticity, the change in length of a } for a unit 


S is s/l 


e. — aA. Pag | 
1+ at ab=s (1 +“); and iti be the coef. 


N Stress 
Ss a i (from the ordinary moment 


oe ] 5 
r}) EK 
equation of the theory of elasticity, in which I is the moment of 
inertia and I/e the moment of resistance of the cross section, M 
the bending moment there, and ‘‘e” as before). : 
Thus ¢,¢ = s(1 + ‘) 1M gna g, = 0/1 + *) M 
rJ} E Ve \ ry EI 
For the inner chord an angle ¢,,; = “(t ‘Vi is obtained 
ry) “4 
The uniformity of the coefficient of elasticity permits us, however, 
to consider the plane /)c still a plane after the deformation—that 
is, O) = $),0r % = $1 5 ou = 77° when it becomes plain 
that the neutral axis passes inside the centre line of the arch, because 





@ S. 








Fig. 3 
~, > $4, This expression for ¢, or the tangential deviation of 
the element, is inserted in the equations © ¢ “= Oand » oy 
= O, when we obtain ¥ = ” — Oand Ss tT 0, 


From these equations may such factors be eliminated, which 
are common for all the terms of the summation as E and the ratio 
r" 
divided into elements of the same length on the centre line. If | 
be variable, it is always possible to divide the arch so that the 
lengths of its elements are in proportion to the moments of inertia 
of their cross section. Thus the equations will become = M « = 0 
and 2Mv=0. These equations are for an arch fixed at A and 
supported at B by a pin, the x* being measured from B. Looking 
at them in their final forms we see that they represent a sum of 
products, which may easily be obtained arithmetically or graphi- 
cally, but without the heip of the original equations ¥ ? 1 = 0 
and S ¢ ¥ = Owith > : P it is not easy to understand the 
The equations are like formulw that 


lf | be uniform throughout the arch, the arch should be 


meaning of the products, 











Fig. 4 


have been transformed from their original algebraic expression 
obtained from physical laws or geometry in order to “ facilitate ” 
their use. + @?x2=Oand > ¢ y = O havea meaning, however, 
that may easily be represented graphically besides, as already 
shown, as the components of the virtual displacement of B. 

The equations were obtained, considering the arch fixed at A. 
The line A B represents, then, in some way its position, if con- 
sidered to form a rigid system of lines with the tangent. Should 
the anchoring moment at A now be removed, we would have the 
case of the two-hinged arch, and the tangent at A would deviate 
an angle ¢,—Fig. 4. A B will take the position A B, deviating 
an angle ¢, as well, and the distance B B, on the vertizal through 
B subtended by this angle will be ¢,/. This is still better seen 











Fig. 5 


by drawing the elastic line of a straight girder—Fig. 5. The 
ordinates between the curve and the straight line A B represent 
the deflection at any point, and the tangents to the curve are the 
tangents to the neutral axis, For a small element the end 
tangents T, and 1T;, form an angle ¢, which is the tangential 
deviation of this element for the average bending moment within 
it. On account of the smallness of the deflections compared to the 
— of the span, ¢ x may be considered to be represented by 
T,Ty. As the tangent to the neutral axis changes its position 
gradually from A Ty, to BTu, A Ta will represent > ¢«, or 11 5 
when / is the length of the span, and BT, } @xor $l. pv ant 
¢ y for an arch may be understood in a similar way by drawing 4 
line O Bo parallel to AB through the centre of the element— 
Fig. 6—which line with the ordinate y may be considered as 9 
rigid system of lines with the tangent T. When T deviates 4 
angle ¢, the tangent To remaining in position, it represents a 
tangential deviation of the element, and OBpo and y will = 
deviate an angle ¢. The lengths subtended by these angles 
on BBy and AB will then represent $ x and @ y respectively. 
That > px =O and ¥ Py=O fora rigid arch is then plainly 








interfering with a good view of the arch problem in the light in 





result of the difference in stresses in the outer and inner chords, 


seen, ‘The tangential deviation ¢, at A represents a sum 0 
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ential deviations of all the elements of the arch, which sum 
eet with the tangential deviation ¢,, at B, which also repre- 
a similar sum, form the total tangential deviation of the arch 


sents oe canals 

So = ¢14 ¢ ,—Figs. 4 and 5. ; ’ Pen 
“wither @, or #1, may be = O, according to which end is rigidly 
held, when ¥ x = O and S ~., = O, respectively, the x* being 
reasured from the free end. That the equation > ¢x =O 
te M. - O does not bold, when the anchoring moment at A is 


Sacaved, that is for the hinged arch, should thus be fully under- 


stood. 
i arigidarch both ?, and @,, = Oand Y $= ¢,+ $1=90 
Ms 
or M=0, 8 =a) 
The equation & M = O is not, however, self-sufficient, although 
true enough for a rigid arch, for with equal tangential deviations 
g and ?i1 at the ends—one positive and the other negative— 


s¢=¢1+ 1 =. It is evident that the equation 2 M = 0 
js not essential to the solution of the rigid arch, for if an arch with 
one end anchored may have the conditions at this end laid down 
by the equation = Mx = 0, the same equation will express the 
conditions of the other end as well, if anchored, provided the x* be 
measured from the other end. However, the equations  M = O 
and = Mw=O are generally used to determine the anchoring 
moments, with the help of a proceeding described as “‘ taking the 
resultants of the moments and makirg them balance.” This may 





Fig. 6 


be accepted as theoretically true, but the proceeding is not one 
which a designer should follow. 

It may be said that it would be far better, in the true interests 
of the student, if the text books on arches would use more generally 
O, and > ¢y=0, with ¢ = Ei 
instead of the less easily understood equation = M = O, = Mx =O, 
and = My = O, how true the latter ever may be. The frequency 
of their occurrence and use leave, indeed, all recollection of their 
relationship to ¢ soon far behind in the obscurity of an uninterest- 
ing past. A fact which is the more regrettable as © ¢, > ¢ v, 
and S ¢ y really are very essential for the work. A direct metho 
of calculating an arch is, of course, very desirable, but it must be 
above all a clear proceeding that may be easily followed by anyone 
familar with ordinary work. 

Reference has already been had to the principle of least work 
and its application to the calculation of an arch. This is but 
another way of utilising the theory of elasticity, of which the 
virtual displacement is an expression. However, as it seems to be 
necessary to deal with the tangential deviations, in order to deter- 
mine the anchoring moments in unsymmetrically loaded rigid 
arches in an intelligent manner, it would seem well still to observe 
the tangential deviations in the calculation of an arch, but in a 
somewhat clearer form than presented by the equations = M = O, 
= Mw«=O0, and = My = 0. 

As stated, they are only of direct aid in the case of a symmetri- 
cally loaded arch. Their application is then a matter of great 
simplicity, because it may be guessed that the anchoring moments 
are alike, without the use of the eyuation Mz = 0. = M=0O 
alone determines the moments and = M y = Q, the horizontal 
thrust. Thus the moments due to the dead load are easily 
obtained, but for an unsymmetrical load the equations leave the 
determination of the anchoring moments, which must be estimated 
before the horizontal thrust can be computed, almost as much of a 
problem as it was before. The equations are, as far as I can 
see, of a fundamental character only, and do not serve the pur- 
= of calculating an arch in a satisfactory manner. The wind 
oads and the anchoring moments are, in fact, problems in connec- 
tion with the design of roof arches of which I have failed to find 
among printed matters on the subject any practical solutions 
directly applied to the arch. E. R. T, BERGGREN, M.E. 

New York, March 22nd. 


the equations Y @ =O, ¥ gr-= 


LATENT AND SENSIBLE HEAT, 


Sir, —I have for some years been investigating the parts which 
sensible and latent heat play in the production of mechanical 
energy by steam, as I noticed a discrepancy which, though not 
exactly similar, is similar in effect to the discrepancy pointed out 
by your correspondent ‘‘G. B. D.” 

In the course of this investigation, I have experimented with 
steam, read in their own words the views of Watt, Southern, 
Carnot, Régnault, Rankine, Clausius, Lord Kelvin, Zeuner, 
W illans, and others, and then compared the various opinions ex- 
pressed with what is taking place in modern steam practice. 

““G. B. D,” asks a perfectly plain question. Why is it that if 
1 Ib, of steam at 15 1b. absolute takes 55,836 foot-pounds to raise 
the piston when the latent heat is 964 B T.U., it takes 11b. of 
steam at 150 lb. absolute 63,936 foot-pounds to raise the piston 
when the latent heat is 862 B.Th.U. ? 

He then states perfectly legitimate reasons for doubting the 
accepted ideas about steam. 

As the result of my investigations, I am convinced the true ex- 
planation of ‘‘G, B, D.’s” discrepancy is that the latent heat of 
steam is a constant at al] pressures, its value being 972 B.Th U., so, 
the latent heat at 15 Ib, is the same as that at 1501b. The work 
done in raising the piston is also the same at both pressures, as the 
volume of 1]b. of saturated steam at 15 lb. is not 25.85 cubic feet, 
but something more, and the volume of 1 lb. of steam at 150 Ib. is 
not 2.96 cubic feet but something less. The total heats in the 
steam in each case are at 15 1b. pressure = 1153 B.Th.U., at 150 Ib. 
= 1302 B.Th.U., fractions omitted. 

I quite realise the seriousness of what I am saying, as it means 
We must alter our views as to how an engine does work up to the 
point of cut-off and during expansion, and our conclusions drawn 
pr steam calculations and trials will have to be recon- 

The following are the three most important conclusions I have 
pte at :—(1) It is the sensible heat in steam which causes a 

ifference of temperature and which is converted into mechanical 
praee by the steam engine. (2) It is not possible te convert any 
) hi latent heat into mechanical energy. (3) Unless some exter- 
= body abstracts the latent heat from the steam, it is not pos- 
si + for the sensible heat to be converted into external work. 
a ord Kelvin, by his modification of the Second Law of Thermo- 
= oe proves that it is only possible for a steam engine to con- 
, a small portion of the heat received into mechanical energy ; 

Crag secon of the heat must necessarily be rejected as heat. 
which 1 am saying simply carries this a stage further, as I state 
ich portion of the heat can be converted and which portion 
cannot be converted into work. 


they are based on the following facts. What Régnault calls 
Southern’s Law has been forgotten. Southern, after first measur- 
ing the heat in steam, which, when he measured the heat, was 
saturated steam beyond any possibility of doubt or question, in a 
letter to his friend, the great James Watt, declared that the total 
heat in saturated steam was the sensible heat plus the latent heat, 
the latent heat being the same at all pressures—that is, a constant. 

Carnot, in his ‘‘ Reflections on the Motive Power of Heat,” by 
pure reasoning arrived at what he called the fundamental basis of 
all heat engines. The supreme practical importance of Carnot’s 
fundamental basis has not been realised. 

When Carnot applies his fundamental basis to steam he shows 
that, if steam is to do the maximum work, a steam engine must 
always contain all steam, none of the steam being changed to 
water until it is finally condensed. 

This is the point which I want particularly to emphasise, 
although neither had ever heard of the other’s existence, yet 
Carnot confirms Southern, and- Southern confirms Carnot. 
Apparently, when the accepted theory of the steam engine was 
first accepted this fact was not realised. 

What [ am saying is simply Carnot’s fundamental basis and 
Southern’s law carried to their logical conclusion. 

My contention is that the scientific world has made a mistake in 
accepting Régnault, Rankine and Clausius. It is really Carnot 
and Southern who tell us the truth about steam. 

The accepted theory has as its basis the liquefaction theory of 
Rankine and Clausius, at which they arrived independently. 
These famous men did not base their theory upon actual experi- 
ments with steam, but arrived at it mathematically after first 
accepting as a fact that Régnault measured the heat in saturated 
steam. Their theory is quite opposed to Carnot’s statement, as 
they declare that if steam expands and only loses the heat con- 
verted into mechanical energy a portion of the steam is turned 
into water. 

The truth is, Régnault never measured the heat in saturated 
steam in his experiments at above atmospheric pressure. 
Unknown to himself, his steam was wiredrawn to a low pressure 
before he measured the heat in it, so that he actually measured 
the heat in superheated steam and not in saturated steam. 

It must be remembered that when Régnault carried out his 
experiments, it was not believed generally that saturated steam if 
wiredrawn turns into superheated steam. It is quite clear, from 
Régnault’s own words, that he did not know that this could take 
place, so he could not have had the slightest suspicion that he 
was measuring the heat in superheated steam instead of saturated 
steam. , 

It would take too much space to explain why Régnault’s steam 
became low-pressure, superheated steam without his knowing it, 
but the following fact proves that he did measure the heat in low- 
pressure, superheated steam. 

All Régnault’s values for the total heat in saturated steam at 
above atmospheric pressure are less than can be accounted for by 
steam at atmospheric pressure superheated to saturated steam 
temperature. 

For instance, Régnault’s value for the total heat in 1 lb. of 
saturated steam at 150 lb. absolute is 1191 B.Th.U, Southern’s value 
is 1302 B.Th.U.: 1 1b. of steam at atmospheric pressure superheated 
to 358 deg. Fah , which is the temperature of saturated steam at 
150 1b. pressure, contains 972 + 180 + (358 - 212 x .48) = 1222 
B.Th.U. I take 972 as the latent heat of steam because | have what 
I consider absolute proof that this is its true value. 

Régnault’s values for the total heat in steam at below atmo- 
—— pressure are too high, because he made another practical 
mistake. 

I could quote fact after fact proving the truth of Carnot’s and 
Southern’s statements, but the following from actual practice will 
suffice :— 

(1) If Rankine and Clausius’ liquefaction theory is accepted 
turbines under all conditions ought to exhaust wet steam. If 
Carnot’s fundamental basis is accepted, turbines, under favourable 
circumstances, ought to exhaust superheated steam, and they do 
exhaust superheated steam. 

(2) If Régnault’s values for the total heat in saturated steam are 
accepted, the difference between the heat in the steam, when it 
enters thé turbine and when it leaves the turbine as superheated 
steam, is Jess than the mechanical energy which the turbine 
produces reduced to heat.- If Southern’s values for the total heat 
in saturated steam-are accepted, the difference between the heat 
in the steam on entering and leaving the turbine is more than the 
mechanical energy produced by the turbine reduced to heat. This 
is a clear proof that the First Law of Thermodynamics cannot be 
true if Régnault is believed ; but it is true if Southern is believed. 

I may mention that it was by working backwards that I found 
out that Régnault had measured the heat in low pressure, super- 
heated steam. After noticing the discrepancy in practice, 1 next, 
by a line of pure reasoning distinet from Carnot’s, arrived at what 
I now know is Carnot’s fundamental basis when applied to steam. 
1 then applied this reasoning to the cards off actual engines work- 
ing under commercial conditions, and this convinced me that there 
must be some mistake somewhere about the total heat in saturated 
steam. 

I next measured the heat in saturated steam myself, and as my 
results confirmed Southern’s law, this induced me to compare 
Southern’s and Régnault’s experiments, to see why they had 
obtained different results. This comparison showed: Southern 
measured the heat in saturated steam ; Régnault measured the 
heat in superheated steam. 

In conclusion, this astonishing fact must be mentioned. Although 
Régnault in 1846 did not’ know that saturated steam if wiredrawn 
turned into superheated steam, Southern knew this fact in 1803. 
Southern therefore designed his apparatus so that he could be 
absolutely certain that he was measuring the heat in dry saturated 
steam and not the heat in superheated steam. 

Blackheath, S.E., April 19th. FRANK B, ASPINALL. 


Str,—It would be difficult to answer the letter of your 
correspondent ‘‘G. B. D.,” of the 5th April, in a compass that you 
would care to publish. 
In his first letter he makes out the piston was raised by the 
latent beat, and in his last he does not believe there is any latent 
heat. In his last letter he asks: How can sensible heat raise the 
piston and remain as sensible heat? and in his first letter he made 
out all the work was done by the latent heat that remained in the 
cylinder. 
He asks: When was it ruled that kinetic heat was non-effective. 
I said latent heat was kinetic or non-effective, sensible heat is 
also kinetic but effective; or, in other words, all the power of 
steam is derived from the sensible heat, and none from the latent 
heat. When we deal with this question we confine our attention 
to the conditions set down, for it is always understood that power 
can be obtained from latent heat if it is first converted into sensible 
heat: the latent heat being reduced in quantity by increase of 
pressure, and transferred to the sum of the sensible heat. 
Experimenting with 16 oz. of water at asteady temperature and 
pressure ; 1 oz. of water converted into steam will raise the piston 
one-sixteenth of the stroke, and the vessel will contain the heat of 
loz. of steam after 15 oz. have been converted. The last ounce 
will raise the steam one-sixteenth of the stroke, and the other 
15 oz. will have done no work, unless we accept the absurdity that 
i and }% are equal to the same thing and equal to each other. 
f your correspondent ‘‘G, B. D.” had started his experiments in 
the form of ice it would have been more instructive. He would 
have found he would have to add 140 deg. of heat before the 
temperature began to rise. That 140 deg. would have been what 


is called latent, and would have remained latent for all time, until 
you raised the temperature, when it would have become less, and 


have found the volume of the water would have been reduced up 
to 4 deg. Cent. WILLIAM WALKER, 
Dundee, April 10th. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


S1r,—I should like to make a few comments on the recent corre- 
spondence that has appeared in the columns cf your esteemed 
journal on the locomotive question. With ali due respect to Mr. 
Riekie—whose letters 1 have read with great interest—I do not 
agree with his statement that “‘ there is nothing to be gained by 
subdividing two cylinders into four.” I maintain that there is a 
very real gain, and I will give some excellent reasons for thinking 
so. I will endeavour to be as brief as possible. In my opinion, 
the four-cylinder locomotive possesses the following advantages 
over its two-cylinder rival :— 

First, superior balancing, and, as a result, greater efficiency ; 
secondly, increased durability ; thirdly, a higher steam pressure 
can be used ; fourthly, the absence of what is termed “hammer 
blow” on the rails. 

First, with regard to balancing. In a two-cylinder engine the 
cranks must be placed at 90 deg. to each other. Now, the revolv- 
ing weights, such as the crank webs, pins, and big ends of the 
connecting-rods are easily balanced by means of weights placed in 
the rims of the driving wheels, leaving them in equilibrium ; but, 
if weights are added in order to balance the reciprocating masses, 
then we see trouble. As the wheels revolve, this additional weight 
sets up an unbalanced force in a vertical! direction, which, at high 
speeds, punishes the rails severely. This condition of things is 
often referred to as ‘‘ hammer blow.” Besides tending to damage 
the permanent way, this ‘‘hammer blow” has a prejudicial effect 
on the value of the adhesion weight, as the pressure on the rails 
is by no means constant under such conditions. This is such a 
dangerous feature of the arrangement that it is the usual practice 
to leave at least one-third of the reciprocating masses unbalanced. 
Now, in a four-cylinder locomotive, the inside and outside cranks 
adjacent to each other are placed at 180 deg., consequently the 
reciprocating parts exactly balance each other, thereby doing away 
with the ‘‘ hammer blow.” 

Secondly, as regards increased durability. With two cylinders, 
say, 2lin. in diameter, the working stresses would be enormous if 
high-pressure steam were used. Inthe case of inside cylinder 
engines, it is the usual practice to place the coupling-rod pins at 
180 deg. to the adjacent inside cranks in order to simplify the 
balancing. Asa result, however, the crank axie-boxes are sub- 
jected to severe twisting stresses in the hornblocks. In this con- 
nection it is worthy of note that the late Mr. Stroudley adopted 
the practice of placing his coupling-rod pins in line with the inside 
cranks, and it is said that, as a result, the axle-boxes were found 
to wear much longer than usual. Some of the 4-4-0 engines on 
the Great Western Railway have this interesting feature, but one 
objection to it is the fact that larger balance weights are required. 
Now, the four-cylinder engine undoubtedly scores when the 
question of durability is considered. The power being evenly dis- 
tributed through four sets of motion instead of two, the working 
stresses are reduced considerably, giving increased life to the 
whole machine. 

Thirdly, with regard to high-pressure steam. Here, in my 
opinion, is one of the factors that contribute very largely to the 

of continental compound engines. High-pressure steam, 
combined with good balancing, account for a good deal that is 
often said to be due to compounding alone. In other words, we 
must see to it that we put the saddle on the right horse, and not 
attribute to compounding advantages that may be due to some- 
thing else. Now, the four-cylinder simple engine can use steam 
of 225 Ib. pressure without inconvenience, and, as a result, a very 
effective cylinder pressure can be maintained at high speeds, which 
means a high draw-bar pull. Here is a great advantage in sub- 
dividing two cylinders into four, for it would not be wise to employ 
225 Ib. steam in a two-cylinder engine, with cylinders 2lin. in 
diameter, seeing that the pistons would have to stand a pressure 
of something like 29 tons. I venture to think that Mr. Riekie will 
admit that the advantages I have enumerated are not without 
foundation, and that there is, after all, something to be said in 
favour of the four-cylinder simple express locomotive. It is very 
significant that, of the seven British railways that have given com- 
= a trial, only one—the Midland—sees fit to continue 
uilding compounds, and this railway has by no means abandoned 
the simple engine. In view of the successful application of super- 
heated steam to simple locomotives, I doubt if the compound 

engine will ever meet with much favour in this country. 

Cuas. W. DAUNCEY. 





Birmingham, April 3rd. 


THE CORROSION OF PROPELLER BLADES. 


Sir,—It is not quite clear to my mind whether the pitting and 
furrowing of high-speed bronze propeller blades, dealt with in 
your last impression on page 397, is due to corrosion or erosion. 
In any case, I would suggest the carrying out of a simple experi- 
ment which may throw light on the problem. 

It is hinted that the molecular movement of the metal due to 
the springing of the blades may have an effect. 

In the bottom of a trough let springs of various metals he 
secured vertically by clamping oneend. It is a matter of no diffi- 
culty to fit a small bit of mechanism which will bend the spring 
backwards and forwards through a small angle continually for 
some days and nights. In another part of the same trough let a 
precisely similar spring be fixed, which must be left at rest. Let 
the springs be carefully weighed. Then let the trough be filled 
up with very dilute acid. 

At the end, say, of a week let the springs be re-weighed, and it 
will be settled whether moving the spring augments or retards 
corrosion. 

I believe it will retard it. Thus it is well known that rails over 
which trains run will not rust, while rails unused will. Again, the 
steel suspension pendulum springs of clocks never rust. I have 
seen them in ‘‘ Grandfather ” clocks, which have been in use for a 
century, without a speck of rust on them, while well-oiled wheel 
spindles, the heads of screws, and such like will rust. 

On the other hand, I have frequently found hammer shanks in 
these clocks heavily rusted. They were exposed to violent con- 
cussion. 

It is not stated whether zinc plates are fitted on the stern post 
or spectacle plates, as in the mercantile marine. 

I should think that the thing might be stopped, if due to 
chemical action, by coating the inner or boss ends of the blades 
with tin, or even zinc. The Cowper-Coles process would meet all 
difficulties, I fancy ; and lack of polish would be of small import- 
ance near the centre of the propeller. 

Liverpool, April 20th. SUPERINTENDING ENGINEER. 





PLUMBERS AND ENGINEERS. 


Str,—Will you kindly allow space to correct a statement 
appearing in your columns on 16th inst. (page 395), as made by 
Mr. A. Herring Shaw in a recent lecture to a Manchester 
Plumbers’ Association. 
Mr. Shaw is reported to have said that the erection of the hot- 
water system in public institutions was now being taken from 
plumbers and given to engineers, with the result that difficulties 
and irritating questions arose, 
This is a travesty of the actual position, which is, that the 
operative plumbers are demanding a monopoly of the entire work, 
and endeavouring to deprive hot water fitters of their old-standing 
and legitimate trade in fitting and fixing pipes in hard metals. 
The fitters do not touch lead in any way. 
H. B. Watt, 

Secretary, National Association of Master 

Heating and Domestic Engineers, 





He would also 


been transferred to the sum of the sensible heat. 





1 know the above conclusions are opposed to accepted ideas, but 





London, April 20th, 
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THE BRAZILIAN BATTLESHIP SAO PAULO. 


ON the morning of Monday last the Brazilian battleship 
Sao Paulo was successfully launched from the Barrow yard 
of Vickers, Sons and Maxim, Limited. The naming cere- 
mony was performed by Madame Regis de Oliveira, the wife 
of the Brazilian Minister in London. 

The Sao Paulo is a sister ship of the Minas Geraes, built at 
Elswick for the Brazilian navy by Sir W.G. Armstrong, Whit- 
worth and Co., which vessel was described and illustrated in our 
issue of the 11th September last. Her principal dimensions 
are :— Length, 500ft.; breadth, 83ft.; draught, 25{t. She will 
have a displacement of 19,500 tons, and a bunker capacity of 
2000 tons. Her launching weight asshe went down the ways 
is given by her builders as 10,400 tons, and the length of 
time occupied in the launch from the commencement of 
movement till the bows were in the water was just over 
45 sec. 

She is to be fitted with reciprocating engines, and her speed 
is estimated at 21 knots. We give above an illustration of 
the vessel as she will appear when completed for sea. Her 
armament, like that of the Minas Geraes and the other sister 
vessel, which is also being built at Elswick, is to be particu- 
larly powerful. She is to mount twelve 12in. guiis, so arranged 
that ten of them can fire simultaneously on either broadside 
and eight simultaneously either straight ahead or straight 
astern. In addition to these heavy weapons there are to be 
twenty-two 4.7in. guns, besides several 3-pounders and smaller 
guns ; 9in. armour plate is to protect the broadside, and will 
be carried up to the upper deck. 











A REMARKABLE TOWING FEAT. 


By the arrival at Callao Harbour on Friday, April 2nd, 
of the floating pontoon dock built by C. S. Swan, Hunter 


and Wigham Richardson, Limited, a somewhat remarkable | 


towing feat has been brought to a successful termination. 
The Callao dock—a full illustrated description of which was 
published in THE ENGINEER of August 28th last—left the 


Tyne on August 20th in tow of the powerful Dutch tugs | 
Roodezee and Zwartezee. These tugs have each an indicated | 
horse-power of 1500 and a bunker capacity of 650 and 600 | 
The Roodezee was specially built for this | 


tons respectively. 
towage at Kinderdyk in Holland. During the course of the 
journey from the Tyne to Callao—an approximate distance 
of 10,500 miles—the dock was manned by a captain, mate, 
an engineer, and nine sailors, all fully experienced in towage 
work. She was secured to the tugs by manilla ropes of 
18in. circumference, with on both ends 30ft, Bullivant’s 
flexible steel ropes of 44in. circumference, while each tug 
had a spare rope of the same size and quality. The voyage 
commenced somewhat ingloriously, as when between 
Dungeness and Beachy Head on August 23rd during asudden 
westerly gale the tugs returned to Dungeness Bay for shelter. 
On the following day the anchor cables securing the dock 
‘ broke, and it was necessary for the tugs to tow it to the 
Thames, an operation attended with no little difficulty owing 
to the very high seas and a full-force gale. The tugs 
anchored at Gravesend and the dock was moored to buoys 
with heavy chain-cable and steel wire, but on September Ist 
all the fastenings gave way during a heavy gale and the pon- 
toon became beached at Gravesend, and later—when the 





flood set in—went adrift again. Eventually the dock was 
beached at Tilbury Ness, and surveys disclosed the fact that 
two mooring bollards as well as the large towing bollards and 
the chain stopper on the port side were broken, and that the 
anchor winch had been so strained and damaged as to require 
replacement. These defects remedied, the dock finally left 
| the Thames in tow on September 18th, and although astorm 
was met with when outside of the Channel, Madeira was 
passed on October 1st, and ten days later St. Vincent was 





TEST OF A MINE FAN. 


A TEST was recently made of the Sirocco mine fan in- 
stalled at the No. 6 pit of the Glamorgan Coal Company at 
Liwnypia. It was carried out under the personal supervision 
of the general manager of the company, Mr. Leonard 
Llewellyn, with instruments carefully calibrated for the 
occasion. The fan is of the double inlet type, 11ft. Sin. in 
diameter, and is direct-coupled to a three-phase motor of the 
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| reached, and the tugs bunkered. On October 14th the jour- 
| ney was recommenced and Montevideo was safely reached on 
November 18th, the average speed from the Thames having 
been 109 miles in twenty-four hours. The day after arrival 
| at Montevideo the tug Roodezee went adrift in a storm and 
| was driven on to the breakwater, the resulting damage being 
| so serious that the tug had to return home, being replaced by 
| the Ocean, another of the equipment of Messrs. L. Smit 
| and Company, of Rotterdam, and it was only on February 
| 6th that the voyage was recommenced. The remaining 
| stretch of about 2800 miles, included in which was the pas- 
| sage of the Straits of Magellan, was safely accomplished, as 
| the dock is reported to have reached Callao three weeks ago. 
| The distance from the Tyne to Callao does not rank as a | 
| record for towages, as it is exceeded by the transport of the | 
| famous ‘‘ Dewey’’ dock, which, by means of the supply ship | 
| Glacier, the naval colliers Brutus and Cesar and the tug | 
Potomac, was in 1906 transported the distance of 13,089 | 
| miles, from the Patuxent River to Manilla Bay in 150 days. 


Swain Sc 


TESTING A MINE FAN 


British Thomson-Houston manufacture. The following 
figures, which have been supplied to us by Davidson and Oo., 
Limited, of Belfast, who erected the fan, represent the 
average of three tests :— 


Speed of fan and motor 183 r.p.m. 
Water gauge in fan drift 6in. 
main drift .. bin. 


Average velocity of air .. 
Areaofdnft .. .. .. 


1842ft. per minute 
184.6 square feet 


Volume of air .. 340,033 cubiv feet 
per minute 

H.P. input at motor . 420 HP. 

Efficiency of motor al cent. 

B.H.P, on fan shaft 3 

1.H.P, in air 321.5 


Mechanical efficiency oftan 2. 2. 2. 2] J) 82.43 percent. 
Combined mechanical efficiency of fan and motor 76.6 per cent. 
The accompanying sketches show clearly the position of the 
water gauge, as well as that of screen (A), where the alr 
measurements were taken. It is worthy of notice that the 
fan maintained the water gauge of 6in. in the drift, when 


| running at the low peripheral speed of 6705ft. per minute. 
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TOWER CRANES AND TRANSPORTERS. 


ctrically-driven tower cranes have recently been 
Applebys, Limited, of 58, Victoria-street, West- 
minster, for a large shipbuildiog firm in Holland. They are 
shown as erected in the engraving—Fig. 1. Two of them 
. re designed for handling a maximum working load of 
aeake at a radius of 25m., say 82ft., or of 4 tons at half 
: he maximum height of lift for one crane being 


js radius, t . : 
bo ony for the other 98ft. Gin. The total height of the 


FouR ele 
supplied by 


first of these two cranes is 105ft., and of the other 122ft. 

The lifting, traversing, and slewing are each operated by a 

separate electric motor, and all are controlled from the 
iver’s cabin, : 

6 “other two cranes are similar to the foregoing, but 


hoisting and traversing gear. The load is lifted on one 
single part of best plough steel wire rope, one end of which is 
anchored to a cast iron drum turned and grooved in the 
lathe. Theother end is provided with a hook, a short length 
of chain and an overhauling pear-shaped weight. The 
hoisting motion is provided .with two brakes—namely, an 
automatic solenoid brake and the braking points on the 
controller. The solenoid brake is released directly current is 
supplied to the motor, and is applied directly the current 


capacity of each transporter would work out at nearly 90 tons 
per hour. 

We may add that the orders for both the foregoing installa- 
tions were obtained in the face of keen foreign competition. 








CORROSION OF IRON AND STEEL. 
By Mr. EDWARD CROWE, Stockton-on-Tees.* 


is cut off or fails. 
sustain the full load. 
wheels. 


The slewing gear is arranged so that when the wind 
| pressure exceeds 50 kilogrammes per square metre—that is 


| 

















Fig. 1-TOW 


smaller, being proportioned for dealing with a load of 14 tons 
at a radius of 65ft. 6in., or of 3 tons at half this radius. The 
maximum height of lift in the first of these two cranes is 
65ft. 6in., and in the other 82ft., the first having a total 
height of 90ft., and the second a total height of 106ft. Asin 
the cranes first described, the lifting, traversing, and slewing 
motions are all electrically worked, and are controlled from 
the driver's cabin. The full load speeds of the various 
motions of all the cranes are as follow :— 


Hoisting 98ft. 6in. per minute 
Traversing 139ft. na - 
Slewing 390ft. = 


Continuous current at 440 volts is employed. 

The cranes consist of a square tower tapered towards the 
top. One pivot or mast revolves inside the tower, and carries 
the driver’s cabin, the slewing gear, the jib counterbalance 


ER CRANES 


coupling slips, so that the crane turns itself in the direction 
of the wind. It may be mentioned that this pressure would 
be exerted by a wind travelling at nearly 60 miles per hour. 
The slip coupling can be adjusted, if necessary, so as to 
respond to lighter wind pressures if required. The slewing 
motion is also provided with a foot brake, 

Fig. 2 represents a set of six fixed Temperley transporters, 
supplied by the same firm for erection in Italy. Each hoist 
is fitted with an electric trolley hoist, and the installation is 
for handling coal and ore. They each project over the quay 
side for a distance ot about 70ft., so that when necessary 
material may be discharged from two vessels lying along- 
side one another. On the quay side the extension is about 
190ft., so that the total length of each transporter is about 
260ft. 

Near the curved portion under each transporter there is 
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Fig. 2—TEMPERLEY TRANSPORTERS 


weight, and the crab complete. The tower is built up of 
rolled. steel sections connected together, and braced in all 
directions, It is fixed to a steel structure foundation by | 
eight gusset plates. The top of the tower is provided with a | 
circular casting forming a roller path. An opening is left at | 
the bottom of the tower to allow of a free passage for trolleys | 
and trucks. The mast or pivot is also built up of rolled steel 
sections, | 
The jib is of the over-trussed type, and is built up of rolled | 
coe channels, angles, and gussets. The two channels 
orming the bottom boom are connected together at the top | 
and bottom by bracings to resist the wind forces and also to | 
ensure sideway stiffness, which is,‘of course, of the greatest 
importance, especially when the crane is slewing at full speed 
and is brought to a sudden stop. 

The trolley or crab is self-contained, and carries the 





a hopper, into which coal or ore may be discharged, and 
thence fed into buckets carried by a ropeway, which takes 
the material to the furnaces at a considerable distance. The 
raw materials may be taken direct to the furnaces, or may 
be discharged into stock heaps on the quay, being after- 
wards taken to the furnace by the same transporters and 
ropeway. 

The operators’ cabs are attached to the electric trolley 
hoists and move with them. The hoists are of the two-motor 
high-speed type, and are designed to lift a net load of about 
1.25 tons of coal, or 1.67 tons of ore in the skip, and they 
have in practice lifted this load to a height of about 45ft, out 
of a vessel, transported it to the hopper at a distance of 
about 146ft., discharged the material into the hopper, the 
empty skip being taken back to the vessel’s hold, reloaded 


This brake by itself is designed to 
The trolley runs on four cast iron 


| to say, about 10lb. per ‘square foot—a special friction 


THE corrosion or rusting of steel is in itself a complex problem, 
which is receiving much attention from many prominent metal- 
lurgists and chemists. 

There are at present three principal theories accounting for this 
destructive action :—First, the carbonic acid theory ; secondly, te 
peroxide theory; thirdly, the electrolytic theory. There are 
other theories, one of which is that rusting is caused by the action 
of bacteria—Gal/ionella ferruginea. Experiments have been made 
by many eminent authorities to proye or disprove these theories. 
In one experiment to disprove the bacteria theory the bacteria 
were supposed to be killed by boiling the water in which the steel 
was immersed. The steel corroded, however, in the usual way. 
Whether this experiment disproved the theory or failed to slaughter 
the bacteria is an open question. ’ 

The object of this paper is not to enter into the scientific action 
of corrosion, but to take it for granted that if steel or iron is 
exposed to the action of wind and water, corrosion will take place. 
Corrosion may take place almost imperceptibly; on the other 
hand, it may proceed with alarming rapidity, and an investigation 
into some of the circumstances and conditions under which relative 
rates of corrosion proceed may suggest some means whereby this 
deadly enemy can be to some extent circumvented. The net 
result of numerous experiments and investigations by various 
authorities is that the corrodibility of steel is affected by the 
presence of alloys. Aluminium, manganese, antimony and arsenic 
when alloyed with iron or steel are said to increase the liability to 
corrosion. Nickel, cobalt, tin, copper, chromium and phosphorus 
decrease the liability of corrosion. Corrosion tests have been 
carried out by Mr. 8S. Saniter with both steel of ordinary ship 
quality and steel containing 34 per cent. nickel. The corrosive 
medium was ordinary sea water, and in order as far as possible to 
\pproximate the action of the sea on the side of a ship, an appa- 
catus was devised which continually dipped the specimens in 
ind out of the bath of sea water. The samples of plate were 
jrilled through their upper edges, and suspended on glass rods, in 
order that there should be no question of galvanic action as 
between one sample and another. The total time of the tests was 
tive months, but owing to unavoidable circumstances the apparatus 
was only at work during three weeks, the samples lying quietly 
submerged in the sea water for the remainder of the five months. 
Eight samples were cut from the nickel steel plate marked A to H. 
Eight samples were cut from West Hartlepool ship quality steel 
plates marked K to R. 


Nickel Steel No. 1 Plate. 


Per cent. 
weight lost by 
corrosion, 
A = }in. thick 0.82u 
B sin, thick 0.802 
6] 5u. thick 0.817 
D = _ din. thick 0.825 
Average 0.816 
No. 2 Plate. 
E = jin. thick 0.903 
F gin. thick . 0.990 
G gin. thick . 0.939 
H =. gin. thick . 0.930 
Average 0.941 
Average of all tests ; 0.878 
= loss per square foot, 313 grains. 
Mild Steel No. 2 Plate. 
O = jin, thick 0.80) 
P sin. thick 0.818 
Q = din. thick 0.927 
K sin, thick 0.894 
Avera,e 0.859 
Vo. 1 Plate. 
K = jin. thick 0.985 
L = gin. thick 0.924 
M gin. thick 0.908 
N = gin. thick 0.969 
Average 0.946 
Average of all tests .. ea 0. 
= loss per square foot, 383 grains. 
Analysis of Plates. 
AB cD EF Gu 
Percent. Percent. Percent. Per cent. 
Carbon - 0.420 .. 0.420 .. 0.300 .. 0.375 
Silicon - 0.112 0.112 0.103 0.103 
Phosphorus 0.U75 0.071 0.072 0.071 
Sulphur 0.041 0. 0.044 0.050 
Manganese. 0.431 0.431 0.431 0.431 
Nickel.. .. 3°566 3.547 3.587 2.910 
Copper 0.077 .. 0.070 0.073 0.072 
Miid Steel. 
No. 1 Plate. No. 2 Plate. 
Carbon P ‘ 0.165 0.140 
Phosphorus 0.054 0.070 
Sulphur 0.057 0.045 
Manganese. . 0.504 0.431 
Copper 0.083 0.143 


It will be seen that the protection afforded by even 34 per cent. 
of nickel is so very slight that it can be ignored for all practical 
purposes so far as its influence on corrosion is concerned. Mr. 
J. E. Stead and others have conclusively proved that copper 
alloyed with steel protects it from corrosion, but the above tests 
tend to show that the small amount of copper found in commercial 
steels exerts no beneficial influence of any practical value. Plate 


' No, 2 is, it will be noticed, rather high in copper, the effect being 


to reduce the loss by corrosion from 0,903 per cent. for the ordi- 
nary steel to 0.859 per cent. for the latter plate. Phosphorus is a 
powerful antidote to corrosion. Diegel found that mild steel 
plates immersed in sea water lost in weight by corrosion in inverse 
proportion to their phosphorous contents. With 0.01 per cent. the 
loss in twelve months was 7 grammes on 16 square inches of surface, 
whilst with 1.08 per cent. it amounted to only 4.9 grammes. He 
also experimented with nickel steel plates, and found that steel 
containing 6 per cent. nickel and over showed scarcely perceptible 
signs of corrosion after twelve months’ immersion, whereas steel 
with 0.02 per cent. nickel lost 6 grammes on 16 square inches of 
surface. It would appear that, so far as our present knowledge 
goes, there is no suitable constituent which, when alloyed with 
steel, would give adequate protection against corrosion. The only 
method, therefore, is to apply a protective covering. 

Plates and structural material, when they come from the mill, 
are covered with scale, more or less firmly attached to the steel. 
In the case of plates this is called the bloom, and is very firmly 
attached—so much so that punching and shearing does not remove 
it. When a structure or ship has been painted after completion, 
and after moisture has already penetrated the bloom or scale, the 
result is that in a few months time the scale peels off with paint 








and begun hoisting again within the minute. At this rate the 
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attached in more or less large patches. If, when the whole of the 
scale has come off, the ship or structure is thoroughly cleaned of 
all traces of corrosion and then painted, the protection will, in all 
probability, be permanent, but if any rust is left on the steel, 
corrosion will continue beneath the skin of paint. After aship has 
been launched, it is usual to keep her at sea for from six to nine 
months before putting her in dry dock. By this time almost the 
whole surface will be bare of paint and scale. The hull is 
thoroughly cleaned and re-painted. It occasionally happens, 
howerer, from some cause or other, that the paint and scale has 
become detached in parts at an early period of her first run, and 
when she is docked for the first time it is found that serious damage 
has been caused by corrosion. 

It may be that the plates were not quite dry when she was 
rainted, or she may have rubbed her sides up against a dock wall. 
To take acase in point. A large firm of shipowners, who own a 
considerable number of ships, none of which have shown any 
abnormal signs of corrosion, took over a new ship from a builder 
who had supplied them with others, all made from plates 
manufactured by the same firm. This ship went on her trial trip 
on October 22nd on a voyage to South America and other places, 
returned home, and was dry docked on April 2nd. It was found 
that during this period of a little more than five months serious 
corrosion had taken place. The ship was carefully cleaned and 
repainted, went to sea, and was docked on July 29th. She was 
docked again on the following December 30th, and thoroughly 
cleaned of all paint. 

It is well known that some waters will cause rapid corrosion on 
the plates of a ship. In this case the vessel had been lying in a 
port where large quantities of petroleum were shipped, and which 
floated on the surface of the water. The paint at the low-water 
line completely round the sh‘p, which had originally been red, was 
a yellowy green, quite soft and slimy, and easily detached. The 
whole of the corrosion was on the bilge strake or the widest part, 
and on the yarallel part of the ship, whilst the plates above and 
below and at the bow and stern are not affected. Those portions 
of the plates which overlap other plates, and therefore project 
furthest from the hull were parts most affected ; also the rivets, 
which are iron, were affected to an even greater extent than the 
steel plates themselves. 

The owners were so dissatisfied with the condition of the ship 
that they brought the case to arbitration. The award of the 
arbitrator, after hearing all evidence on both sides, was absolutely 
to exonerate both the shipbuilders and the manufacturers of the 
plates from all responsibility. It was suggested that the cause of 
the corrosion was in the quality of the plates. First, that the 
steel of which they were composed was abnormally high in copper ; 
and secondly, that mill scale had been rolled into the surface and 
had become detached, as shown by the longitudinal grooves on the 
photographs. Drillings were taken from one of the corroded 
plates from twenty different parts, and were found to be remark- 
ably regular, showing that there was nosegregation. It is proved 
beyond a doubt that copper has a beneficial influence and acts as 
a resistance to corrosion when alloyed with steel. Not only are the 
long grooves in several plates in line with one another, but they 
are more pronounced on the overlapping and projecting portions 
of the plates, One of the grooves happens to pass clean through a 
rivet head, and the ends of the copper bolts securing the two pipe 
flanges, also approximately in line with the grooves, were sheared 
off, either of which fact is conclusive proof that the damage was 
caused by collision. 

It is quite impossible to have scale or foreign matter rolled into 
the surface of a plate without. its being very easily detected, and 
not only are all plates minutely examined before leaving works for 
surface defects, but the subsequent bending, punching, riveting, 
and caulking at the shipyard wou'd most certainly detach any 
foreign matter which may have been rolled into the surface. 
Mr. Stead had one of the plates cut through at one of the 
depressions alleged to have been caused by scale having been 
rolled in. This was polished and etched. The lines stopped short 
at the depression. If scale had depressed the surface of the 
plate, the lines would also have been depressed. The evidence 
brought out the fact that the vessel had run up against a dock 
wall, had been in collision, bad run over the taut cable of another 
ship, had discharged in open roads into iron lighters lying along- 
side, and had lain for a considerable time at Galveston, where 
large quantities of petroleum are shipped, which liquid floats 
about on the surface of the water, and attacks the paint at the 
water-line. 

One of the worst corroded plates was cut out when docked on 
December 30th, 1907. The plate which replaced it was obtained 
from another maker and was carefully selected, riveted in, and 
painted. On the ship returning to dry dock in four months’ time, 
this new plate was found to be corroded all over, and for the time 
it had been in the water was worse than the plate which itreplaced. 
It is not to be inferred from this that it is even suggested that the 
replaced plate was defective, but it rather goes to prove that the 
plate was not sufficiently protected. : The plate was put in, riveted 
up, painted, and the ship floated either the same or the next day, 
the weather being rainy, cold and damp at the time. One 
important point is that in the case of the original plates no 
increase of corrosion could be detected after the ship was docked 
and painted after her first run. . 

It may be mentioned that although all the plates of which this 
ship was built were made at the West Hartlepool Steel Works, the 
plates affected were not all from one cast of ingots, but from twelve 
different casts. Plates from these casts were supplied to no less 
than seven other shipbuilding firms, and in no other ship built 
from these plates was there any corrosion. In examining this and 
other ships for corrosion three important points go to prove that it 
is in all cases the protective covering which is at fault. First, the 
corrosion is always in the same part of the hull, viz, that most 
exposed to damage ; secondly, that after the ship has been dry 
docked and properly cleaned and painted there is no further 
corrosion ; thirdly, that the identification marks which are put on 
the plates at the works are always intact, no corrosion taking 
place upon the surface covered by these marks. The marks are 
made with white lead thinned with turpentine, and put on while 
the plate is still hot from the rolls. 

If steel is exposed to action of water and air it will corrode, and 
it is essential to add a protection covering to all steel structures. 
The following methods are suggested :—(1) Painting whilst hot, 
and before moisture has penetrated the scale. (2) Removal of 
scale by pickling before painting. (3) Exposure without paint 
until all scale is detached, carefully cleaning and painting. (4) It 
is well known that steel embedded in Portland cement will not 
corrode, and in this respect forms by far the most perfect protec- 
tion known. It may be possible to coat steel work with a thin 
wash of cement, and experiments in this direction would be of 
much interest. It is evident that the usual practice of painting 
steel structures over the mill scale or bloom is merely a waste of 
labour and good paint. A far better way is to let all the scale 
rust off, and then thoroughly scrape and paint. Dry, warm 
weather should be chosen for painting. It is reported on the 
painting of the steel work of the New York underground railways 
—see the Journal of the Iron and Steel Institute, No. 1, 1907, 
page 557—that the surface of the steel work was first cleaned and 
then painted with nineteen parts by weight of lead oxide and four 
and a-half parts of linseed oil. The places which were most 
exposed then received a further coating of white lead. After two 
and a-quarter years cracks were observed in the paint, and by 
means of a knife large sheets of paint with rust could be removed. 
Microscopic examination proved that the lead oxide employed was 
much too coarse, and allowed the air to penetrate to the surface 
of the metal. A coating of linseed oil cannot completely protect 


the iron from dampness, and in this manner Loth air and damp- 
ness produced rust, 











CATALOGUES. 


THE BELL Rock BELtiInG Company, 24, Gravel-lane, Salford, 
Manchester.—A useful wall sheet, bearing a diagram showing the 
width and thickness of leather belting required to transmit a given 
horse-power at given speeds has reached us. 

Dossik McINNES, Limited, 45, Bothwell-street, Glasgow. —This 
pamphlet describes the Cipollina continuous double diagram indi- 
cator with speed and time recorder, This instrument takes pres- 
sure diagrams simultaneously and automatically from both ends of 
the engine cylinder, together with time and revolution diagrams. 

CRossLEY BROTHERS, Limited, Openshaw, Manchester.—High- 
speed vertical engines for utilising petrol, alcohol, paraffin, town’s 
gas, or producer gas form the subject of a catalogue just issued by 
this firm. The engines are designed suitable for stationary, 
portable, or marine purposes, and are already familiar to most of 
our readers, Full particulars of sizes and prices are given. 

Wma. WADSWORTH AND Sons, Bolton. — ‘‘ Modern Lifts and 
Hoists” is the title of a new catalogue just issued by the above 
firm. The contents include particulars of electric lifts with 
worm gearing for passengers and goods ; patent self-landing and 
delivering hoist for loading and unloading wagons and barges, Xc., 
connecting two warehouses, &c.; friction hoists ; jib cranes and 
hand-power lifts. 

THE BRITISH STEAM SPECIALITIES, Limited, Fleet - street, 
Leicester.—This is a well got-up little booklet having reference to 
this company’s Wedge ring union. This union, which has now 
been upon the market for several years, differs from the ordinary 
union in that the pipes which Are joined together are not screwed, 
brazed, or soldered to the union. A noteworthy feature about the 
system is that no special tools are required. 

Rp. JOHNSON, CLAPHAM, AND Morris, Limited, Lever-strest, 
Manchester.—Johnson’s Lattice System of Reinforced Concrete. 
A new catalogue issued by this tirm is intended for circulation 
mong firms out of England, and gives shipping measurements 
which are necessary to importers. The chief features of this 
system are already familiar. In the catalogue they are shown 
applied to the construction of flooring. 

THE A. E. G, ELECTRICAL COMPANY OF SouTH AFRICA, Limited, 
Caxton House, Westminster.—T'wo interesting pamphlets have 
been received from this company. One has reference to the 
A. E. G. Curtis steam turbine, and it is a wellillustrated and instruc- 
tive little publication. The information which it contains has 
been taken from a lecture delivered by Mr. 0. M. Lasche before 
his Majesty the Emperor of Germany. The other deals with elec- 
tric illumination and advertising signs. 

F. W. STANLEY AND Co., Limited, Great Turnstile, Holborn, 
London, W.C.—A little booklet, giving instructions for the use of 
the co-ordinate spiral slide rule, has been sent to us by this com- 
pany. It contains nearly fifty pages, and it is divided into four 
chapters. The rule is fully described, and the instructions for 
using it are clear and concise. The booklet is one which should 
prove of considerable interest to those who have to make calcula- 
tions in connection with engineering and other work. 

ALLEY AND MACLELLAN, Limited, Glasgow.—Catalogue No. 10 
has reached us from this company. It is a well-bound little 
volume having reference to air compressors of various types. 
Sectional and other views are given of these compressors, and the 
catalogue gives all the information that the buyer can possibly 
wish for. There is an index in front of the book, and a list of 
code words for the various compressors and accessories with which 
the catalogue deals is given at the end. 

PowER GAs CORPORATION, Limited, Stockton-on-Tees.—This 
pamphlet is devoted to the Mersey system gas plants and engines 
made by the above firm. Illustrations and particulars are given 
of Mond gas plants, suction and suction-pressure producers, 
‘* high grade ” gas plants for lighting, singeing, brazing, annealing, 
&c., and gas engines, Besides these particulars the pamphlet 
contains some information on the subject of gaseous fuel and gas 
engines which will be found acceptable to the users, 

WILuiaM A. GREEN, Caxton House, Westminster, London, S.W. 
—Several catalogues have been received from this firm. They are 
enclosed in a specially designed holder which is well adapted for 
the book-case, The catalogues deal with railroad motor cars, 
track drills, roller rail bender, jacks of various descriptions, 
electric rubber hose, steam and electric railroad devices of various 
kinds. A patented automatic spring finder, &c. These cata- 
logues contain information which should prove of particular 
interest to railway engineers. 

HALL AND PICKLES, 64, Port-street, Manchester.—The 1909 
pocket catalogue and note-book issued by this firm compares 
favourably with its predecessors as regards utility and compact- 
ness. It contains complete tables of the materials kept in stock, 
including joists, broad-flange beams, channels, equal and unequals 
angles, equal and unequal tees, flats or flit -h plates, elevator guides, 
compound girders, and cast iron columns. For the use of builders 
and architects in getting out quantities, the contents in so compact 
a form will be found of great convenience. 

W. H. WILLcox AND Co., Limited, 32, 34, and 36, Southwark- 
street, S.E.—A circular received from this company has reference 
to the ‘‘ Willcox-Turner ” triple-action plunger pumps of the hand 
and power types. The principle of the pump is fully described, 
and illustrations, prices, and other particulars are given of these 
pumps mountec on portable stands, barrows, pillars, &c. The 
‘* Willcox-Turner ” patented triple-acting twin-type plunger pump 
for hand or power is also dealt with, and prices, dimensions, &c., 
are given. 

THE WANTAGE ENGINEERING COMPANY, Limited, Wantage, 
Berks.—This company’s new pamphlet dealing with hauling and 
hoisting machinery has reached us. It is full of illustrations of 
the most modern forms of steam and electric hauling machine-y, 
which should prove of interest to mining engineers. The object of 
this new edition, we are informed, is to give some idea of the 
company’s experience and capabilities in this branch of engineer- 
ing, and also to serve as a guide in the selection of suitable designs 
for various purposes, 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS, 
Silvertown, London, E.—A copy of this company’s revised price 
list of galvanic batteries bas reached us. It deals with ‘‘Silvertown” 
Leclanché cells of various forms and for different classes of service, 
as, for example, for ringing bells, telegraph work, mining and 
blasting purposes, &c, In addition, the list also deals with the 
various other types of batteries, including Daniell cells, Bunsen 
cells, Groves cells, &c. Prices for complete batteries, and also of 
the various parts, are included. 

THe WHITMAN AND BARNES MANUFACTURING CoMPANY, 149, 
Queen Victoria-street, E.C. - The fourth edition of this company’s 
catalogue of American tools and machinery has reached us. It 
contsins nearly 150 large pages devoted to all kinds of machinery 
and tools. It is divided into 29 sections, which, among other 
things, deal with twist drills, drilling machines, reamers, taps, dies, 
screw plates and bolt cutters, hack saws, levels, punches, grinding 
and polishing heads, chucks, hammers and hatchets, engineers’ 
spanners, agricultural tools, lawn mowers, farm and garden hand 
implements, post hole diggers and road scrapers, and many other 
tools and machines used by engineers and others. 

SteMENS BROTHERS AND Company, Limited, London.—This is a 
catalogue having reference to electric signalling apparatus for 
mines, &c. The system with which it deals is new in this country, 
although in other countries it is commonly employed. Full par- 
ticulars are given of the system as applied to mining and general 
purposes, and there are many illustrations. The catalogue also 
deals with a range of mining telephones, line selectors, bells, and 





other accessories, An illuminated signalling apparatus is 
deseribed, which is especially intended for use as a level indic 
and as a safety device for cages with several decks, 

OLIVER MACHINERY ComPANY, Limited, 201-203, Deansgate 
Manchester.—Catalogue No. 3 is devoted exclusively tort ‘ 
machinery and equipment of pattern shops. It contains 300 », sf 
of which the first 120 pages deal with the smaller articles jn eegee, 
day request, and the last 180 pages are devoted entire] 5 
machinery, such as wood-grinding and trimming machines A ‘ 
benches, lathes, thicknessing, planing, moulding, mortising po 
dovetailing machines. The publishers claim that the beck ie th 
most complete pattern-makers’ encyclopwdia ever circulated, a, i 
it certainly seems difficult to suggest a airection in which its so : 
can be increased. pi 

HaTuHorN, Davey AND Co., Limited, Leeds.—From this firm w, 
have received a pamphlet which contains the report of a trial] carried 
out last year by Professor J. Orr upon one of the four triple. 
expansion pumping engines which were supplied by the above 
firm to the Rand Water Board, Johannesburg. The tests gay 
some remarkable figures, the guarantee given by the rh 
namely, 11.51b. of steam per net or water horse-power—bein 
more than fulfilled. The actual steam consumption per ror 
delivered horse-power was 10.900 Ib, at normal load and 10,782 lb 


also 
ator, 











at overload. The pamphlet contains illustrations of the engines 

reproduced from the pages of THE ENGINEER. : 
LAUNCHES AND TRIAL TRIPS. 

DANUBIAN, steel] screw steamer; built by Swan, Hunter and 


Wigham Richardson, Limited ; to the order of Messrs. Lane and 
Macandrew ; dimensions, 399ft. 6in. by 51ft. 6in. by 30ft. 3in.: to 
carry 7100 tons ; engines, triple-expansion, 27in., 45in., 74in, by 
48 n, stroke, pressure 180 lb.; constructed by the Wallsend Slip- 
way and Engineering Company ; trial trip, April 2nd. 

SAN ANTONIO, steel screw tank steamer ; built by Swan, Hunter 
and Wigham Richardson ; to the order of S. Pearson and Son 
Limited, of Westminster ; dimensions, 403ft. by 50ft. 6in. by 32ft,: 
to carry 7550 tons ; engines, triple-expansion, 26in , 43in., 72in, 
by 48in. stroke, pressure 1801b.; constructed by the North. 
Eastern Marine Engineering Company ; launch, April Sth. 

ADA, steel screw tug; built by James Pollock, Sons and Co, 
Limited ; launch, April 15th. : 

AAkO, steel screw steamer; built by Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of T. Wilson, Sons 
and Co., Limited, Hull; dimensions, 300ft. by 41ft. by 20ft.; 
engines, triple-espansion, 22jin., 37in., 62in. by 42in. stroke, 
pressure 1901b.; launch, April 19th. 

PAVLINA, cantilever-framed steamer for iron ore trade : built by 
Sir Raylton Dixon and Co., Limited; to the order of Messrs, 
Modesto, Pineiro and Co., of Santander, Spain ; dimensions, 300ft. 
by 47ft. 3in. by 22ft. 3in.; to carry 4200 tons ; engines, triple. 
expansion, 2]4in., 36in., A9in. by 39in. stroke, pressure 180 |b.; 
constructed by the North-Eastern Marine Engineering Company, 
Limited, Sunderland ; launch, April 19th, y 

KEYWEST, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited, for the Canadian lake trade; 
dimensions, 250ft. by 42ft. 6in.; engines constructed by the North- 
Eastern Marine Engineering Company, Limited ; launch, April 
20th. 

NUBIAN, torpedo-boat destroyer ; built by Thornycroft ; dimen- 
sions, 280ft. long ; launch, recently. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer Captains.—T. Agnew and D. Griffin, to the Magni- 
ficent, additional, for service on the staff of the Vice-Admiral 
commanding 3rd and 4th Divisions of the Home Fleet. 

Engineer Commander.—W. J. Hender, to take passage in the 
Swiftsure. Engineer Commanders retired G. E. Bench, E. (. I’. 
Moffett, H. Wallis, H. H. Meadus, E. J. Austen, J. L. Michell, 
W. J, Featherstone, and S. Aston have been allowed to assume 
the rank of engineer captain on the retired list. 

Engineer Lieutenants.—R. A. Howley, to the Orion, additional, 
for the Angler; E. F. Briggs, to the Racer, additional, for service 
at Royal Naval College, Osborne ; F. H. Pratt, to the Illustrious ; 
T. E, Aitkenhead, to the Isis (previous appointment to the Isis is 
cancelled) ; A. W. Sharp, to the Orion, additional, for charge of 
stores of torpedo boats, and for care of reserve workshop 
machinery ; E. E. Moore, to the Shannon, additional, to assist 
engineer captain ; D. J. McGregor, to the Shannon, additional, to 
assist the engineer captain. 

Engineer Sub-Lieutenant.—R. Stansmore, to the Swiftsure. 








THe JUNIOR INSTITUTION OF ENGINEERS.—Owing to unfore- 
seen circumstances the s.s, Otaki, of the New Zealand Shipping 
Company, will not arrive in port till Sunday next. The visit 
of the Institution has therefore to be postponed to Wednesday 
evening, 28th April. Train, with accommodation reserved, 
Jeaves Fenchurch-street (Great Eastern Railway) at 4.39 p.m. 
Members will book to Customs House Station. ‘here is also a 
train leaving Fenchurch-street at 4.55 p.m. 


HistoricaL Motor Cars.—At the Imperial International Ex- 
hibition, which is to open in the middle of May at Shepherd's 
Bush, there is to be an exhibit of historical motor cars which 
were constructed prior to the end of 1903. A committee has been 
formed for the purpose of making thiscollection. It is hoped that 
owners of cars which were bnilt prior to 1904, who may be willing 
to lend them for the purpose of the above Exhibition, will at once 
communicate with the Committee through its Hon. Secretary, at 
15, Conduit-street, London, W. A sum of money has been placed 
at the disposal of the Committee by the Exhibition Administration, 
which will enable the Committee to defray the cost of transporta- 
tion of such vehicles as may be offered for exhibit from the 
homes of the owners to the Exhibition and back again, as well as 
fully to insure them against damage or destruction by fire during 
the time of the Exhibition. It may be mentioned that the 








Administration of the Exhibition have undertaken that no auto- 
mobiles, other than those included ia the Historical Section, shall 
be shown in the Exhibition. 

INSTITUTE OF CHEMISTRY.—Pass list: March-April examinations, 
1909. Of ten candidates who presented themselves for the Inter- 
mediate Examination, the following six passed: B. M. Brown, 
A. 8. Dodd, T. 8. Haines, G. 8. W. Marlow, G. A. Smiley, B.Se. 
(Lond.), and O. J. Stone. Two candidates presented thomsslves 
for the Final Associateship Examination in the Branch of Minera 
Chemistry, and one passed: P. W. Copeland, B.Sc. (London). In 
the Branch of Metallurgical Chemistry, of two examined, one 
passed: H, T. Reeve. Of five candidates who presented them- 
selves in the Branch of Organic Chemistry, the following three 


passed: C Gilling, B Se (London), G. E. Johnson, B.Se. (Lond.), 
and J. Yates, M.Sc. (Manc.), B.Sc. (Lond.). In the ope 
SIX 


in the Chemistry of Food and Drugs, and of Water, of six Wit 

resented themselves, four passed: IT’. Cockburn, C. E. U. —_ 
p. A. W. Self, B.Sc. (Lond.), and F, F, Shelley. Three of k. 8 
candidates—J. Yates, T. Cockburn, and F, F. Shelley, weré 
examined for the Fellowship, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Manufactured Iron after Easter. 

‘’HE manufactured ironworks have mostly resumed opera- 
tions this week after the Easter holidays, and the tune of business 
js considered fairly satisfactory for the moment. Makers are 
rather more hopeful, and there are more inquiries about, some of 
which are expected to be placed. But generally gener the 
weight of orders in the Black Country is still small, and short 
time is the rule. A good deal of importance is attached to the 
marked increase of activity in the shipbuilding centres, and it is 
hoped that some at least of the business may reach this district 
also. Best bar makers have a maximum share of the orders in 
the market at £8 for best branded sorts and £7 for second grade. 
Merchant bars are not over brisk at £5 17s. 6d. to £6, and common 
bars have to meet Belgian and other severe competition at £5 15s. 
to £5 16s. 83d. Hoops are £6 17s. 6d., rivet iron £6 15s. to £7, and 
nail rods £7 per ton. Black sheets are unimproved at £7 2s. 6d. 
easy for singles, £7 5s. for doubles, and £7 17s. 6d. lattens. The 
galvanisers, however, are widely congratulated to-day on their 
most excellent shipping position, particularly with respect to the 
South African markets, as disclosed by the Board of Trade returns 
for March, to which full reference was made last week. 


Singular Position of Strip Iron. 

Iron and steel strip occupies a very singular position and 
it is difficult to ascertain what is the real situation. Some doubt 
again exists as to whether tube strip is £6 less 24 per cent., or 
£6 5s. less 24 per cent. The rumour is again current that the 
Makers’ Asscciation are once more allowing sales on £6 basis, i.¢., 
£5 17s, 6d. net, and are thereby returning to their policy of 
January last, when they temporarily reduced prices 5s, per ton to 
meet heaty Belgian strip importations. The recent drop of £1 
per ton in Scotch steel hoops and strip, due to the break up of the 
Scotch Association, has not helped the Staffordshire strip makers’ 
position, though it is more in the export than in the home trade 
that the two districts come into competition. 


Steel. 

The manufactured steel trade is fully as steady as a week 
ago, but steel masters are not over full of work, and could do with 
more business if it was forthcoming. Prices are quoted at:— 
Angles, £5 15s. to £5 17s. 6d.; girder plates, £6 to £6 23. 6d.; 
boiler plates, £7 ; joists, £5 10s. to £6 5s.; mild bars, £6 7s. 6d. 
to £6 17s. 6d. Some steel salesmen in this district of South York- 
shire material are this week asking 2s. 6d. per ton extra for tank 
plates, owing to an increased demand at the works, Semi-crude 
steel of Staffordshire make is fairly commanding the market, pro- 
vided by the demand from the sheet makers and the galvanisers, 
the Welsh makers having found it more than they can do to retain 
the Staffordshire custom. Local Bessemer billets and sheet bars 
are £4 10s., and Welsh £4 12s. 6d., Siemens qualities being 
£4 12s. 6d. and £4 15s, respectively touching the make of the two 
several districts, 


Pig Iron. 

The state of demand in the pig iron trade shows some 
improvement on the week, and better things are looked for, 
with some amount of confidence as the quarter advances. The 
improved reports from Cleveland, accompanied by intelligence 
of renewed German buying of pig iron on the North-East 
Coast, are having a favourable influence on the Birmingham 
market this week. Prices are well maintained on the following 
basis :—Forge pig iron: Staffordshire common, 46s.; part-mine, 
48s, to 4$s. 6d.; best all-mine, 80s. to 8ls.; cold blast, 110s.; 
Northamptonshire, 46s, to 47s.; Derbyshire, 47s, 6d. to 48s. 6d.; 
Nor.b Staffordshire, 49s. to 50s. 


Increasing Trade with America. 

The exports to America from the Birmingham consular 
district during the first three months of this year show an 
appreciable advance. The value was £166,219, being an increase 
over the first quarter of 1908 of £40,668 and over the same quarter cf 
1907 of £6208. These figures are the more encouraging inasmuch 
as the last American trade boom was at its height ia the first 
quarter of 1907. 


Railway Rates. 

The Birmingham Chamber of Commerce are asking that 
the Government shall bring in a Bill to reconstitute the proceed- 
ings of the Railway and Canal Traffic Commission, so that the 
costs of ee may be so reduced that an ordinary trader 
may be able to take advantage of the Commission. ‘I'he Chamber 
remind the Government that the Select Committee on Railway 
Rates of 1893 made a similar recommendation. The Chamber are 
also favourable to Mr. Hooper’s Railways ‘‘ Contracts” Bill. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 
A Featureless Market. 


’ ALTHOUGH there was a very full attendance on the Iron 
Exchange on Tuesday, business was very limited indeed in pig 
iron, There were a few inquiries, but the quantities were small 
comparatively, and for prompt delivery. This appears to indicate 
that buyers are not laying in big stocks. The only ripple on the 
surface was the condition of the North Lincolnshire labour dispute. 
There is not a large quantity used in this centre, although it is 
preferred for certain purposes by consumers, and its entire with- 
drawal would mean some inconvenience. Sellers were placed in a 
dilemma, and they were uncertain how toact. As efforts are being 
made in Lincolnshire to settle the dispute, it is to be hoped that 
they will be attended with success, and that the furnaces not 
damped down will be put in blast again at an early date. The 
immediate effect here was to cause holders to ask 6d. to 1s. per 
ton more for prompt delivery. Derbyshire was practically un- 
changed, but should a general strike take place we may see a 
sharp advance which will react on this and other classes of iron. 
The market closed firm. 


Finished Iron and Steel. 


There was no especial demand to note in any department, 
a quotations remained generally unchanged. Billets remain 
rm, 


Copper, Sheet Lead, and Tin. 

Manufactured stuff remains stationary both in price and 
demand. Merchants reported a very quiet feeling. Sheet lead 
Steady, Tin: English ingots were on the easy side, 


Quotations. 


‘ ; Lincolnshire No. 3 foundry, 52s. to 52s, 6d.; Staffordshire, 
5ls.; Derbyshire, 52s. to 52s, 6d.; Middlesbrough. open brands, 
6s. 10d. Scotch : Gartsherrie, 58s 6d.; Glengarnock, 58s.; Eglin- 
ton, 56s. 9d. 5 Dalmellington, 56s. 9d., delivered Manchester ; West 
Coast hematite, 57s. 6d. ; East Coast ditto, 55s. to 55s. 6d., both f.o.t. 
Scotch, delivered Heysham : Gartsherrie, 56s. 6d.; Glengarnock, 
»0s.; Eglinton, 54s. 9d.; Dalmellington, 54s. 94. Delivered 


55s. 9d.; Dalmellington, 553. 9d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s.; Lancashire hoops, £7 5s ; Staffordshire ditto, £6 17s. 6d. 
to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, £7 7s. 64. ; plates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d. ; English 
billets, £4 10s. to £4 15s.; foreign ditto, £4 5s. to £4 10s.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £71; tough 
ingot, £61 10s. ; best selected, £61 10s. per ton; copper tubes, 
94d.; brass tubes, 7Zd.; condenser, 82d.; rolled brass, 6}d.; brass 
wire, 64d.; brass turning rods, 6}d.; yellow metal, 6}d. per lb. 
Sheet lead, £16 10s. to £16 15s. per ton. English tin ingots, 
£133 103, to £134 per ton. 


The Lancashire Coal Trade. 


There is certainly no improvement to note, although some 
collieries producing best round coal are kept busy. Large supplies, 
especially of slack, are being sent into the South-East Lancashire 
district from Yorkshire. The Lancashire and Cheshire produc- 
tion continues to decrease, and the returns just published show a 
decline during 1908 of over two million tons, or 7.77 as compared 
with 1907. It is true Lancashire salesmen complain strongly of 
‘*foreign ” competition, but in view of the coming into force of the 
Eight Hours Act, local owners are not inclined to alter the official 
rates at present in force. Meantime quotations remain as usual. 


Employment. 


According to official returns, employment in Lancashire 
engineering trades remains slack, considerable short time being 
reported. With makers of textile machinery employment was 
moderate on the whole, but showed some decline. The local core 
makers have, at a ballot taken on Tuesday, accepted a reduction 
of 1s. per week in wages. If this course had not been adopted 
several thousand men engaged in the engineering trades would 
have been thrown idle. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is an improvement in the hematite market, which is 
shown to a small extent in the slightly improved volume of 
business which is being transacted, and to a larger extent by the 
knowledge of the certainty of much larger requirements in the 
near future on the part of consumers of crude iron, The two 
furnaces at the Barrow Stee] Works which are to be put in blast 
next week in order to supply the requirsments of this Company, 
which is to resume operations in the first week in May next, 
will probably lead to other furnaces being started in the district, 
as the consumption of metal now produced in the district wili be 
greater than the output of the two furnaces which are to go in 
blast. Hopes are indulged in that it will be necessary before long 
to light still another two furnaces at Barrow, and they will be 
prepared for this possible emergency. Makers are in receipt of a 
few inquiries for forward deliveries of hematite iron of good 
brands, and there is also more being done in special hematite iron, 
which has assumed one of the permanent fixtures of the district's 
products, owing to the growing rigidity of specifications as to high 
quality for special purposes where only the best classes of metal 
can be safely emp oyed. There is no material improvement in 
prices. Makers still quote nominally 58s. per ton for mixed 
Bessemer numbers net f.o.b., and warrant holders have increased 
their price to 563, 5d. net cash, and one transaction at this figure 
is noted this week. Stocks of iron remain low, and are not likely 
to increase. Iron ore is in rather fuller request, and native sorts 
are at 10s. 6d, to 17s. per ton net at mines for ordinary and best 
classes. 


Steel. 

The steel trade is in a much more hopeful position, and 
orders have been booked for some large deliveries of rails during 
the ensuing quarter. There is not, however, sufficient demand to 
keep all the mills in the district in full operation ; but it is 
expected there will be a freer issue of orders as well on home as 
on foreign and colonial account in the near future, The prepara- 
tion for the restarting of the Barrow Steel Works on the 3rd of 
May are in good progress, and the men who have been out of work 
for over twelve months are about to be furnished with more sub- 
stantial fare out of the Mayor's fund, and at his Worship’s sug- 
gestion, so that they may be fairly and physically capable for 
heavy work when it is ready for them to do. There has been no 
business done of- late in shipbuilding material, but there is reason 
ved hope that this branch of the local steel trade will soon be very 

usy. 


Shipbuilding and Engineering. 
The only news this week is that the Brazilian battleship 
Sio Paulo, one of the Dreadnought type, was successfully 
launched at Barrow. The Vickers’ firm is amongst those which 
have tendered for the new British Dreadnoughts, the orders for 
which have to be given out shortly. There are seven other firms 
in the competition. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 16,110 tons—iron 6195 tons and steel 9915 tons 
-as against 9263 tons for the corresponding period of last year, an 
increase of 6847 tons. For the year to date the shipments 
aggregate at 181,002 tons, against 150,974 tons for the correspond- 
ing period of last year, an increase of 30,028 tons, Coal and coke 

in better demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General. 

THE general condition of local industries continues to 
show very little change. The resumption of business after the 
holidays finds matters pretty much the same as before, but the 
feeling continues hopeful. It is thought that the present quarter 
will show an improvement, even if it is only slight, and that busi- 
ness will steadily improve as the autumn approaches. The open- 
ing of the Baltic season has stimulated the coal trade, and for best 
hards an effort is being made to obtain 8s. 9d. per ton, an advance 
of 3d. 


House, Steam, and Gas Coal. 


There is no change in the price of house fuel. The holi- 
day stoppage caused a depletion of stocks, both at the depdts and 
at the collieries, and, with the increased number of empty wagons 
available, the collieries have worked well. The demand for best 
descriptions of house coal is exceptionally strong for the time of 
year. Gvod seconds are steady. Best Silkstone is from 13s, to 
14s, per ton; best Barnsley softs, from 11s. 6d. to 12s. 6d. per ton ; 
seconds, 10s. to 11s. perton. As already indicated, steam coal is 
in a healthier position, under the stimulus of a very fair shipping 
demand. Gas coal prices are unchanged. 


Small Coal and Coke. 

Shipping requirements have also helped the market for 
slacks, but an increasing demand is felt from the Manchester dis- 
trict, less difficulty being now experienced in the matter of 
deliveries, Best washed smalls are more stiffly quoted, but cheaper 
qualities are not greatly affected. Slack is quoted 4s, 6d. to 
5s. 6d. per ton. Best washed coke remains steady at 10s. 6d. to 
lls. per ton, and unwashed 10s. to 10s. 6d. per ton. 


Colliery Developments. 
A good deal of interest continues to be centred in the 
developments taking place in the coalfield on the Lincolnshire side 





Preston; Gartsherrie, 57s. 6d.; Glengarnock, 57s.; Eglinton, 





of Doncaster. A syndicate has just leased 7000 acres at Barnby 
Dun and proposes to commence sinking operations immediately. 
A similar undertaking is also to take place at Bulcroft, near Askern. 
A discovery of coal is also reported at Scunthorpe. The Dalton 
Main Collieries have been acquired by Jobn Brown and Co, 


The Iron Market. 

At the time of writing there is no alteration to record in 
the quotations as given last week, but they are described as much 
firmer. Deliveries are taking place as usual, but stocks, which 
have never been extensive, will be rapidly depleted. Hopes are 
entertained of a quick settlement of the dispute which has now 
narrowed itself down to a demand by the Blast Furnace Men’s 
Society for official recognition. The society is stated to have 
made great progress in membership, and it is thought that the 
employers will not hold out for long. Should the dispute 
continue the sellers of Derbyshire iron are counting on a 
smart rise in the prices of their brands, and already an up- 
ward move is taking place, our quotation this week for No, 3 
foundry being 50s and for No. 4 forge 59s. per ton, prices 
which are net, delivered in Sheffield and Rotherham. There 
continues a steady but moderate demand for iron, with a general 
tendency towards a hardening of rates. Hematites are, however, 


| still quoted, less 24 per cent., delivered in Sheffield or Rotherham, 


as follows :—West Coast, 66s. to 67s. per ton ; East Coast, 62s. 6d. 
to 63s. 6d. per ton. Lincolnshire official quotations, subject to 
the premiums as given last week, are :—No. 3 foundry, 47s. 6d.; 
No. 4 ditto, 46s. 6d.; No. 4 forge, 46s. 6d.; No. 5, mottled and 
white, 46s. 6d.; basic, 48s., all per ton. 


The Finished Trades. 

The actual output of the heavy trades remains seriously 
restricted. Little additional railway work is coming to hand, 
and the shipbuilding yards continue disappointing, but there is 
a general disposition to regard the prospects in railway material 
for abroad particularly as much brighter. One of the incidents 
of the week has been the official announcement that John Brown 
and Co., Atlas Works and Clydebank, have concluded an agree- 
ment with the Administration of the Baltic and Admiralty 
Shipyards of the Imperial Russian Ministry, whereby the technical 
advice and co-operation of the company in questions connected 
with warship design and construction is secured for a term of 
years. It may be added that it is fully — that their com- 
pany’s Sheffield steel departments will benefit in the course of tne 
construction of the new Russian navy. The contract was com- ~ 
petitive, and has been pending for some time. 


The Lighter Trades, 

The continued quietude of engineering is having a bad 
effect on the tool trade, but the improving demand for agricul- 
tural machinery is stimulating the manufacture of machine parts, 
The high-speed steel trade has received notification that the 
Bethlehem Steel Company of America has lodged an appeal 
against the adverse decision of the judge in the recent patent 
action, which was brought on the grounds of an aHeged infringe- 
ment of the Bethlehem Company’s rights in the Taylor-White 
process, The cutlery and plate trades are distinctly dull, having 
received no stimulus whatever, although such has usually occurred 
with the advent of spring. 








NORTH OF ENGLAND. 
(From our own Correspondent.) - 


Cleveland Pig Iron, 

In the early part of the week there was considerable 
activity in the demand for Cleveland pig iron, and the price of 
No. 3 for early f.o.b. delivery rose to 48s. per ton, while Cleveland 
warrants, which were down as low as 45s. 114d. cash buyers about 
the middle of last month+the lowest figure since 1905—went up to 
47s. 9d. cash. On Wednesday, however, the market prices became 
easier, warrants dropping to 47s. 44d. cash buyers, and No. 3 
Cleveland pig could be got at 47s. 9d. It was not easy to account 
for the easier prices, especially in face of the labour troubles in 
Linculnshire, which have reduced the competition of that district, 
more particularly in the Scotch market. Notwithstanding the 
easier prices, the tone of the market is sanguine, and it is the 
general belief that the corner has been turned, and that trade is 
on the way again to prosperity, though it is probable that it may 
be a considerab’e time before business can be described as really 
satisfactory. On the whole there is an encouraging tone, which 
should be strengthened by the large deliveries that are being made 
on export account. Sales of No. 3 Cleveland G.M.B. pig iron for 
early f.o.b. delivery have this week been made in considerable 
quantities at 48s. per ton, but there have since been sellers at 
47s. 9d. No. 1 on Wednesday was at 50s. 3d., No. 4 foundry at 
47s. 3d., No. 4 forge at 47s., and mottled and white at 46s. 9d.; 
and the supply of all the lower qualities is hardly equal to require- 
ments, for less than the usual proportions of these qualities is 
turned out at the furnaces, which is, of course, to the advantage 
of the ironmaster, seeing that the cost of all the qualities is the 
same. 


Hematite Pig Iron. 

The producers of hematite pig iron in this district have 
got into a better seam, and have booked satisfactory orders during 
the last fortnight, notwithstanding the holidays. They have had 
a very bad time, bnt now are in a fair position, and have favour- 
able prospects. Second hands, who lately were keen competitors 
and were underselling makers, are now holding out for the same 
prices as the latter quote, and see no reason why they should at 
present press their iron upon the market for sale, when prices are 
tending upwards and the necessity for realising is not so great. 
An indication of the belief of consumers that the lowest has been 
seen in prices is afforded by the fact that consumers are offering 
more for forward than for prompt delivery, and want to buy for 
delivery up to the end of the year at fully ls. per ton above the 
prompt price. Sheffield manufacturers have bought somewhat 
heavily, and there is also a better export demand. Neither pro- 
ducers nor merchants will now sell mixed numbers at 54s. 6d. per 
ton, the minimum figure being 55s. per ton for early delivery. Some 
sales for execution in the third quarter of the year have 
been reported at 55s. 6d., and for execution over the second 
half of the year at 56s., but sellers are in no hurry to 
commit themselves forward in face of a rising market. The 
exports of hematite iron are improving, especially to Italy, 
and the necessity for blowing out additional hematite furnaces has 
disappeared ; indeed more may have to be set on. Owing to the 
larger sales of hematite iron makers have had to cover, as regards 
materials, and considerable quantities of foreign ore have been 
bought, Rubio at 16s. per ton c.i.f. Middlesbrough, and the quota- 
tions for it now range from 16s. to 16s. 3d. per ton. Furnace coke 
has been in improved demand this week, and the price of average 
sorts has risen to 15s. per ton delivered Middlesbrough. 


Pig Iron Stocks. 

The more active trade in pig iron is shown by the fact 
that the increase in the stock of Cleveland pig iron in Connal’s 
public store is going on this month at a much less rapid rate than 
has been the case since last summer. This might be expected 
when the good shipments are taken into account. But the stock 
has within the past few days got over 200,000 tons for the first 
time since June, 1907, having risen from under 48,000 tons since 
the early part of last July. On the 21st the quantity held was 
201,835 tons, an increase this month of 6523 tons, and the stock 
consisted of 199,890 tons of No. 3 Cleveland pig iron ; 1000 tons of 





other iron deliverable as standard ; and 945 tons of pig iron not 
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deliverable as standard. Makers’ stocks are believed to be declin- 
ing, but no statistics are forthcoming. 


Shipments of Pig Iron. 

For more than half a year the shipments of pig iron from 
the Cleveland district have been unsatisfactory, but at last a sub- 
stantial improvement can be reported, and there seems every 
reason to believe that an export of fully 120,000 tons will be 
reported for this month, which will be the best shown since June 
last year. As compared with last month, there is a very heavy 
increase, but some of the iron that is going away this month 
should have been delivered last month. It, however, could not be 
forwarded, because of the state of some of the rivers and canals on 
the Continent. It is, therefore, going to augment this month’s 
deliveries. Partly for this reason the shipments of pig iron from 
Cleveland to oversea destinations are this month considerably 
more than double those reported during March to like day, and 
they are also much in excess of those of April last year. This is 
having a good influence on the market. Up to 2lst the export of 
pig iron reached 92 506 tons, as compared with 53,048 tons last 
month ; 83,549 tons in April, 1908; and 116,075 tons in April, 
1907, all to 21st, and there is reason to believe that the good ship- 
ments will continue. 


Manufactured Iron and Steel. 


Better accounts of business are given in several branches 
of the manufactured iron and steel trades, and consumers are 
apparently convinced that the corner has been turned. Deliveries 
of steel rails are very heavy, especially to South America. 
Argentina has become a very excellent market for the produce of 
the steel works of this district, and during the last quarter no less 
than 41,000 tons were sent, while last year, over the whole twelve 
months, the quantity was nearly 78,000 tons. Improvement is 
reported not only in the rail department, but also in the output of 
girders, hoops, sheets—black and galvanised—and wire, and, 
though prices have not been raised in any of these departments, 
the tendency is certainly upwards. Business is still disappo‘nting 
in the plate and angle trades, and the demand for bars is some- 
what disappointing. Scotch producers of steel bars have reduced 
their prices 5s. per ton, making them £6 2s. 6d., less 5 per cent., 
whereas makers here ask £6 53., less 2) per cent. f.o.t., and iron 
bars are at £6 15s., less 24 per cent. f.o.t. 


Shipbuilding. 

Very few orders are secured by builders in this district 
at present, the Clyde firms securing the lion’s share of those which 
are offered. The directorate of Palmer’: Shipbuilding and Iron 
Company, Limited, Jarrow-on-Tyne, have intimated to the share 
and debenture holders that they are creating A debentures for 
£150,000 to bear interest at 6 per cent. per annum, and to be 
redeemable at £105 in 1920. The issue of these is to provide 
funds for the extensions and improvements which have lately been 
carried out at the works and for working capital. The directors 
have rebuilt the steel furnaces—one on the Talbot principle—have 
extended the engine shops so as to manufacture turbine engines, 
and have erected overhead transporting gear. The directors 
announce that they have been asked to tender for one of the new 
Dreadnought battleships, and for the engines for two cruisers 
which are to be built at Pembroke Dock. The new dry docks of 
Smith’s Dock Company, at Southbank on the Tees, have since 
their opening last October been well occupied. A good deal of 
repair work is-being executed on the North-East Coast, but there 
is a great lack of orders for new vessels. 


Coal and Coke. 

The coal trade is very active; in fact, it-is somewhat 
difficult to supply all the steam coal that is called for, and the 
collieries producing this are kept fully occupied. It is not 
easy now to procure supplies for prompt loading. Consumers are 
keen.to buy for forward delivery, and sellers have put up the price 
of best steam coal to 12s. per ton f.o.b., and very little can be 
obtainedunder that, certainly not for immediate delivery. The 
rise Jast month has thus proved to be something more than a mere 
spurt, and it is believed that the improvement will be maintained. 
Best gas coals have not risen in value to anything like the same 
extent as steam coals, but they are in fair demand at 10s. 6d. f.0.b. 
for best, and 9s. 3d. for seconds. Coking coals are in better 
request at 8s. 9d. to 9s. 3d. per ton, and Durham unscreened 
bunkers are about the same figures. The increased activity in the 
pig iron trade has led to ccke being in brisker request, and the 
sellers have been able to realise better prices. Foundry coke is 
quoted at 16s. 6d. per ton f o.b., and furnace coke is quoted at 
lis., delivered at Middlesbrough, or equal thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Situation. 


THERE is little perceptible change in the general state of 
business since last report. But the conviction appears to be 
extending that a gradual improvement may not be much longer 
delayed. It is thought not at all unlikely that our export trade 
may experience some development, and that better employment 
will be found for shipping. The apprehension of a scarcity of 
wheat supplies has already made itself felt in a considerable 
amount of chartering of vessels for next season’s trade home from 
the Pacific coast. From many places abroad inquiries have been 
arriving, which seem to indicate that in the course of the next few 
months our general trade in the export of manufactured goods is 
likely to show better results. The occurrences in Turkey have 
had a somewhat unsettling tendency, ard advices regarding con- 
tinental trade are for the most part unsatisfactory. From the 
United States, on the other hand, the reports are decidedly more 
encouraging. ‘ 

The Pig Iron Market. 

Business in the Glasgow pig iron warrant market has 
been quieter. The interest shown in warrants on the part of out- 
siders previous to the holidays has not as yet been removed ; but 
while the turnover in the market has been comparatively small in 
the last few days, the tone has generally been steady. Since last 
report business has been done in Cleveland warrants from 47s. 8d. 
to 47s. 9}d., and back to 47s. 6d. cash, at 47s. 94d. to 47s, 11d. 
one month, and 48s. 5d. to 48s. 3d. for delivery in three months. 
Standard foundry iron has been done at 47s. 3d. per ton for one 
month, and 47s. 6d. for delivery in two months. Hematite 
warrants have met with comparatively little inquiry. 


Scotch Makers’ Iron. 
There has been considerable fresh inquiry for Scottish 

pig iron brands, both on local and shipping account. Merchants 
report that there have been not a few proposals for securing iron 
to be delivered over the latter part of the year. Makers are not, 
however, inclined to entertain these at present, as their order 
books are in a pretty satisfactory state ; and they feel, besides, 
that values are not unlikely to advance. Indeed, there has 
already been an upward tendency in some kinds of makers’ iron, 
the advance since last week being 6d. per ton. Monkland, No. 1, 
is quoted at Glasgow 55s. 6d.; No. 3, 53s. 6d ; Carnbroe, No. 1, 
57s.; No. 3, 54s.; Clyde, No. 1, 59s. 6d.; No. 3, 53s. 6d.; Gartsherrie, 
No. 1, 60s.; No. 3, 54s.; Calder and Langloan, Nos. 1, 60s.; Nos, 3, 
55s.; Summerlee, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Coltness, No. 1, 
88s. 6d.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 62s.; 
No. 3, 56s.; Eglinton, at Ardrossan or Troon, No. 1, 553.; No. 3, 
53s.; Dalmellington, at Ayr, No. 1, 58s.; No. 3, 53s.; Shotts, at 
Leith or Glasgow, No. 1, 60s.; No. 3, 55s.; Carron, at Grange- 








mouth, No, 1, 62s. 6d.; No. 3, 56s. 6d. perton. There are 40 fur- 
naces making hematite, 37 ordinary, and 5 basic iron, the total of 
82 thus in operation in Scotland comparing with 77 at this time last 
year. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports have been 
6831 tons, against 5904 in the corresponding week of last year. 
To the United states 91 tons were despatched, Canada 490, South 
America 80, India 70, Australia 230, Italy 400, Germany 325, 
Holland 250, Spain 30, China and Japan 150, other countries 635 
tons; the coastwise shipments being 4080 tons, compared with 
3905 tons in the corresponding week of 1908. 


The Hematite Trade, 

The quantity of hematite ore landed in the Clyde in the 
past week has been about 26,000 tons, bringing up the total since 
the beginning of the year to 268,330 tons, which compares with 
211,040 tons in the corresponding period of 1908 The output of 
hematite pig iron is fully maintained, and it is understood that a 
considerable proportion of the total is going into the makers’ 
private stores, from which it is confidently expected to issue ere 
long. There is a quiet demand for Scotch hematite pig iron, 
which merchants quote 58s. 6d. for delivery at the West of Scot- 
land steel works. 


Finished Iron and Stee’. 

The essociated makers of finished iron held a meeting in 
Glasgow to consider the state of trade and the advisability of 
modifying prices. It was resolved to allow a reduction of 5s. on 
the minimum selling quotations. The basis price of crown bars is 
now £6 2s. 6d. per ton, less 5 per cent., for delivery in the Clyde 
district. It is explained that the makers have exempted from the 
reduction bars roiled to produce ship rivet iron. There is a great 
lack of employment at the malleable ironworks, and it is hoped 
that the reduced scale of prices may bring out a greater bulk of 
orders. The steel makers have also held a meeting to consider the 
circumstances of the trade, which are the reverse of satisfactory. 
Prices were considered, and it was agreed to make no alteration. 
Whether this resolution will be long adhered to remains to be 
seen. There appears to be a good deal of feeling regarding 
the way in which specifications for shipbuilding material are 
coming out. The allegation is somewhat freely made on ’Change 
that orders are being held back so as to compel a reduction in 
prices. It is also rumoured that builders are, in some instances, 
obtaining their supplies from other districts through merchants 
who contracted to deliver at the time shipbuilding contracts were 
placed. The comparatively cheaper rates at which structural steel 
is being supplied for export is commented on as a reason for asking 
a reduction to home consumers ; but to this it is replied that con- 
cessions have always had to be made by those who would obtain 
a share of the foreign trade, for which competition is generally 
keen and widespread. 


The Coal Trade. 


The shipping trade in coal has been well maintained, the 
shipments at Clyde and Firth of Forth ports showing a 
considerable increase. There has been, on the other hand, a 
falling away in the shipments at Fifeshire ports, owing to a 
scarcity of vessels, the explanation being the late opening of the 
Baltic ports. Owing to the fine weather, and the advance of the 
season, increased quantities of household coals are being thrown on 
the market, with the result that there is a general feeling of 
depression, with a certain relaxation in values in special 
circumstances. At Glasgow Harbour, house coal for shipment is 
quoted 8s. 6d. to 9s., steam coal 9s. to 9s. 3d., and splint coal 9s. 
to 9s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


The Coal Trade Last Week. 


Ir takes some time for trade to get into its swing again 
after a holiday interruption, and as a member on ’Change observes, 
few of the ordinary colliers have any but a hazy idea on the 
subject, but the well-equipped officials with freightage and 
demurrage, with cost sheets and labour difficulties, know only too 
well, and are apt to qualify the notices of growing dividends by 
their totals. Well, this holiday has come and gone, and the con- 
sensus of opinion is that if the men take the course of things 
before them there isa very fair indication of ascending prices and of 
a good bulk of trade. Last week was a very broken one. It was 
Wednesday night before the men went down, and even then the 
total output was not large for a day or two. Last week Newport 
only despatched 49,115 tons, or about a half of the totals of the 
preceding week. Swansea total just passed 62,000 tons, and all 
ports suffered in ratio, 


Latest Quotations Cardiff Coal. 


The week opened well. Prices, which stiffened as 
regards best steam, began to include other grades of coal, so 
that it seems likely that the improvement will be general, and 
that trade is again going to have an upward turn. Prices of 
best steam are now touching 15s. 3d. Latest are :— Best steam, 
15s. to 15s. 3d.; one seller quoted up to 15s. 6d. There is an 
impression that the end of the week will see this more firmly 
maintained. Best seconds, 14s. 3d. to 14s. 9d.; ordinary 
seconds, 13s. 6d. to 14s.; best drys, 14s. 6d. to 14s. 9d.; 
ordinary drys, 12s. 9d. to 13s. 3d.; best washed nuts, 13s to 
13s. 6d.; seconds, 12s, 3d. to 12s, 6d.; best washed peas, 11s. 6d. 
to 12s.; seconds, 10s. 6d. to 10s. 9d.; very best smalls, 10s. 3d. 
to 10s. 6d.; best ordinaries, 93. to 10s.; inferior sorts, 8s, 3d. 
to 8s. 9d. Very best Monmouthshire black vein, 13s, 9d. to 
14s,; ordinary Western valleys, 13s. 3d. to 13s. 6d.; best 
Eastern Valleys, 12s. 3d. to 12s. 9d.; seconds, 11s. 9d. to 12s. 
Bituminous household, 17s. 6d. to 18s. 3d.; best ordinary, 
14s. 6d. to 16s. 6d. No. 3 Rhondda, large, 17s. 6d. to 18s.; 
brush, 13s. 6d. to 143.; smalls, 93. 6d. to 10s.; No. 2 Rhondda, 
large, lls. 6d. to 12s ; through and throngh, 93. 3d. to 93. 6d.; 
small, 7s. 9d. to 8s. Patent fuel, 14s. 6d. to 15s. Coke: 
Furnace, 18s, 3d. to 18s, 6d.; ordinary foundry, 17s. 6d. to 
20s.; special, 24s. to 26s. 


Swansea Coal. 

Anthracite showed no distinct change on opening ; best 
sorts were in evidence, and the quotations were well kept up 
Some of the machine kinds were in good inquiry. Lowest :—Best 
large hand-picked, 23s. 6d. net ; second malting, 19s. 6d. to 20s. 6d. 
net ; big vein, large, 17s. 6d. to 18s 6d., less 24; red vein, large, 
13s. 9d. to 14s., less 24 ; machine-made cobbles, 22s. to 23s. net ; 
Paris nuts, 23s. 6d. to 24s, net; French nuts, 23s. 6d. to 24s. 6d. 
net; German nuts, 223, 6d. to 24s, net; beans, 16s. to 17s.; 
machine-made peas, 9s. to 10s.; fine peas, 6s. 6d to &s, net; 
rubbly culm, 4s. 9d. to 5s., less 24; duff, 3s. to 3s. 6d. net. Other 
coals: Best large, 15s, to 15s. 6d., less 24 ; small, 18s. 9d. to 14s., 
less 24 ; bunkers, 10s. 3d. to 10s. 9d., less 24 ; small, 6s. 6d. to 8s., 
less 25. Bituminous: No, 3 Rhondda, 17s. 6d. to 183, 6d. Pitwood, 
18s, 3d. to 18s, 6d. 


Newport Coals. 

Market opened vigorously, and the statement that many 
of the collieries—one said most—were oversold for the month told 
on business. Latest :—Best black vein, large, 13s. 6d to 13s. 9d.; 
Western Valleys, 13s. to 13s. 3d.; Eastern Valleys, 12s, to 12s. 3d.; 
other sorts, 11s. 6d. to 11s. 9d.; best small, 8s to 8s. 3d.; seconds, 
7s. 3d. to 7s. 9d.; inferiors, 6s. 6d. to 7s.; best house coal, 15s. to 





15s. 6d.; seconds, 14s, to 14s. 6d. Patent fuel, 13s. 6d. to 13s, 9d 
Coke, foundry, 16s. 6d. to 17s.; furnace, 15s, 6d. to 16s. Pitwoog’ 
ex ship, 18s, 6d. to 19s, : 


Cambrian Railways, 


It is understood that the process of changes is steadi) 
going onward, and one is the return of an old and much-respectey 
manager to a position in the management. Since his exit to the 
North British and other lines there have been many radical 
alterations, but none so sweeping as that which is now being pre. 
pared for South Wales and Monnouthshire. The opposing bodies 
are gradually giving way. 


Iron and Steel. 

The long expected change in the volume of the iron trade 
is yet deferred, and this week instead of having to record a large 
despatch from Dowlais, there is only the intimation that last week's 
work was chiefly devoted to ‘clearing up,” and little was done iy 
addition. One small consignment of rails left on Great Western 
Railway account for Highbridge. Ove thousand tons pig iron came 
from Barrow to Neath and Briton Ferry this week, and a fair 
quantity of iron ore to the order of Guest and Co., but business 
continues lifeless. Latest quotations :—Pig iron hematite, mixed 
numbers, 56s. 3d. per ton, and month ; Middlesbrough 
47s. 9d. cash, and 48s. one month ; Scotch, 53s. 9d. cash, 53s, 9d, 
one month; Welsh hematite, 60s. 6d. to 61s. 6d. per ton ; Siemens 
steel bars, £4 7s.; Bessemer, £4 6s. 6d.; East Coast hematite, ¢.i,f, 
603. 6d. to tls.; Rubio ore, 15s, 9d. to 16s.; second «,ualities 
lds, 3d. to 15s. 6d. No rails quoted. F 


Tin-plate. 

At the opening of the Swansea market this week it was 
announced, to the gratification of a large number of members, that 
a considerable change had come over the aspect of the tin plate 
market. A large accumulation of orders has been placed, it was 
announced, for delivery over the next three months, and prices 
advanced about 3d. per box. At the advance, it was further 
added, a considerable business has been done ; 11s. 10}d. has been 
freely paid for oil plates, and 11s. 74d. and 11s. 9d. for 20 « 14, on 
stocks which had accumulated in makers’ hands. ‘These have mostly 
been disposed of, and a further advance is likely. Latest quota- 
tions: Siemens and ordinary Bessemer cokes, Ils {d.; ternes, 
2Zls.; wasters at usual reductions. Roofing sheets, U.A., £8 5s, 
per ton; big sheets for galvanising, £8 7s. 6d.; finished black 
plates, £9 2s. 6d. to £9 5s,; galvanised sheets, 24g., £12 lbs; 
block tin, £134 cash. Other quotations at Swansea: Copper, per 
ton, £57 3s. 9d. cash, £57 18s. 9d. three months; lead, Knglish, 
£13 13s, 9d. per ton; spelter, £21 10s. per ton; silver, 1s, 112d, 
per oz. 








INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS LOcAL Sév- 
TION. —The annual general meeting of this session will be held at 
the University, Leeds, on May 5th, at 7.15 p.m., for the election 
of the officers for the ensuing year. After the election of officers, 
a paper by Mr. W. F. Mylan, on “ Electrification of Steam-driven 
Non-reversing Rolling Mills,” will be read and discussed. 


CantoR LecTuRES.—On Monday evening, April 26th, Mr. 
F. W. Lanchester will commence a course of Cantor Lectures 
at the Royal Society of Arts on ‘‘ Aérial Flight.” The course 
will consist of three lectures. The first will deal principally 
with the principles of dynamic support, and the conditions 
generally in mechanical flight ; the second with the principles 
of stability ; and the third with the function and uses of the 
flying machine. 

Motor Car HANDBOOK.—We have received from Kolls-loyce, 
Limited, of 14 and 15, Conduit-street, W., a small pocket-book 
describing the Rolls-Royce car and giving minute instructions for 
the care of the 1907-8-9 types of 40-50 six-cylinder cars. here is 
a very large number of engravings, all carefully lettered to indi- 
cate the different parts to which reference is made in the text. 
To users of the Rolls-Royce cars this handbook is invaluable. 


NortH-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The seventh general meeting of the session will be 
held in the lecture theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-upon-Tyne, this evening at 
7.30 p.m. The discussion on Prof. J. J. Welch’s paper on ‘‘ The 
Scientific Education of Naval Architects” will be resumed and 
closed. Mr. A. J. Murray’s paper on ‘‘ Notes on the Strength of 
Steel Water-tight Bulkheads” will be discussed ; and a paper 
‘On the adoption of Steam Turbines for the Propulsion of 
Vessels at Moderate Speeds,” by Mr. Y. Wadagaki, will be read 
and discussed. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—The 
fourteenth annual Convention of the Incorporated Municipal 
Electrical Association will be held in Manchester from June 22nd 
to 25th next. The following is a preliminary programme, which 
is subject to alteration should the need arise :—On Monday, June 
2lst, at 7.30 p.m., there will be a reception and conversazione at 
the Town Hall. On the Tuesday, at 10.30 a.m., the Convention will 
be opened by the Lord Mayor of Manchester, at the Municipal 
School of Technology, Whitworth-strest. The presidential address 
will be delivered and papers read and discussed. In the afternoon 
there will be several visits to works. On the Wednesday, at 
8.55 a.m., members will leave Manchester by special train for 
Liverpool, and at 10.0 there will be a meeting at St. Georges 
Hall and an address of welcome by Sir Charles Petrie, chairman of 
the Tramways and Electric Power and Lighting Committee of the 
Liverpool Corporation. Papers will be read and discussed. In 
the afternoon there will be visits to works, and to the R.M.S. 
Mauretania, where the members will be entertained to tea by 
invitation of the directors of the Cunard Steamship Company. Un 
the Thursday, at 10.0.a.m., there will be a meeting at the Municipal 
School of Technology, Whitworth-street, Manchester, for the 
reading and discussion of papers. In the afternoon works will be 
visited, and in the evening at 7 p.m., the annual dinner wil] be 
held at the Midland Hotel. On the Friday, the annual general 
meeting will be held at 10.30a.m , and works will be visited in the 
afternoon. 


PATENTS IN THE UNITED KinGpoM.—The twenty-sixth report 
of the Comptroller-General of Patents, Designs, and Trade Marks, 
shows that in 1908 there were 28,598 applications for patents, 
19,495 being provisional, 17,746 complete, and 16,284 being sealed. 
The largest number of applications made on one day was 15!—on 
December 24th. Last year 24,389 designs and 5965 trade marks 
were registered. As to the trend of invention in 1908, the report 
states that the subject of locomotion in general occupies a pro- 
minent position in the titles of applications for patents made during 
the year, and this is regarded as principally due to the continued 
interest takenin the motorcar. Attempts to abate the dust nuisance 
are shown in many inventions relating to road-tarring machines, 
compositions for treating the surfaces of roads, and dust collector 
fittings on the cars. Under Sec. 27 of the Act of 1907, which pro- 
vides for the revocation of patents worked exclusively or minty 
outside the United Kingdom, 15 applications were made. ‘I'wo of 
these were abandoned, in two cases the patents were revoked and 
11 cases are pending. In spite of the decrease in the total number 
of applications received in 1908 those from England and Wales 
were more numerous than in 1907 by 615, and those from other 
parts of the United Kingdom were almost equal in number. The 
applications from Australia, New Zealand, and Canada show 4 
decided decrease, and there is a general decline in the number 
received from foreign States, the principal exceptions being France, 
Holland, Russia, Switzerland, the Argentine Republic, Brazil, 
Mexico, and South America, 
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GERMANY, FRANCE, BELGIUM, &c. 


OTES FROM 
. (From our own Correspondent.) 
The Siegerland Iron Industry. 
Pic iron has shown more weakness lately. The quotations 
foundry pig decreased perceptibly after the Luxemburg- 
ips raine sale office wasclosed. At present Siegerland spiegeleisen, 
to 12 per cent grade, is quoted M. 63 to M. 65 p.t.: good forge 
] lity, M. 55 to M. 56; steel iron, M. 57 toM. 58, Westphalian 
quality, Vo. J, stands at M, 59 p.t.; for No. 3, M. 56 p.t. is 


foundry } yee” a M. 46 f I b 
oted. Luxemburg pig iron is quoted } 4 p.t., free Luxemburg, 

hey 1 per cent. discount ; hematite, M 59 p.t., free Oberhausen 

net, and common sorts of forge pig are quoted M, 54 p.t., free at 


tks, Very little business has been done on foreign account ; 
oo a few orders for spiegeleisen could be obtained from abroad. 
The fact that quotations for semi-finished steel have remained un- 
altered for the second quarter has caused some firmness among 
but the mixed works, which had been counting on a 


steel makers A 
uae in prices, are greatly disappointed. Consumers 
come forward reluctantly with their orders The present 


raw bars is M. 82.56 p.t., free 
Siegen. ‘Sheets are in rather satisfactory demand, but 
the heavy plate trade continues weak. Orders and inquiries 
hecouie more scarce from week to week, and the scarcity of speci- 
fications compels the mills to limit the working hours more and 
prospects, moreover, in this branch of the industry are 


price for hillets and 


yore 5 ° 
oars dull. Sheets are quoted M. 120 p.t., while heavy plates can 
he obtained at M. 100 to 102 p.t. at works. he precarious con- 
dition of the plate trade renders the forming of a Plate Convention 


more desirable than ever, but there is little or no hope for it now. 
A poor condition | kewise prevails in the bar trade; from the 
Saar and Lorraine mills bars are being sold at M. 90 to M. 92 p.t. 
free Dortmund, in consequence of over-production and insufficient 
demand. The German Steel Convention is reported to have 
secured some foreign contracts in railway material ; there is talk of 
further orders holding out. Deliveries in March were satis- 
factory, and rather higher than was anticipated. Owing to 
keenest English competition in the northern districts, the 
German Steel Convention raised the export bounty for girders 
M. 5 per 20 tons. The Saar and Mosel blast furnace works pro- 
duced in March 184,202 t. pig iron, of which 94,261 t. fall to the 
Saar district and 39,941 t. to the ironworks on the Moselle. The 
Upper Silesian ironworks produced 72,483 t. in March, as com- 
pared to 83,165 t. in the same month last year; 5229 t. were 
foundry pig, 3236 t. Bessemer, 23,708 t. basic, 12,212 t. steel iron, 
and 25,098 t. forge pig. Total output of pig iron since January 
Ist is 206,564 t., as compared to $36,450 t. in 1908. Export 
during the same period was 1728 t., 1598 t. going to Austria, 30 t. 
to Russia, and 100 t. to Servia. 


Coal in Germany. 

A sluggish trade has been done on the coal market in 
Rheinland- Westphalia. 
caused a further abatement in the demand for house fuel and sales 
in March were considerably lower than those in February. 


freely, as the summer quotations came into force on April Ist. 


Weak Trade in Austria-Hungary. 

Reductions in price, and a languid trade in all depart- 
ments, have become the chief features of the iron industry in 
Austria-Hungary. The pit coal trade bas a'so been weakly 
employed ; there was a little more animation felt in brown coal, 
however, owing to the opening of the Elbe traffic in March. 


Revival in France. 

In the beginning of April more life could again he 
perceived on the French iron market ; a number of fairly large 
orders were obtained, and so the raised quotations were easily 
carried. Consumers in fuel show a good deal of reserve, however, 
and litt'e is sold at present. 


Moderate Occupation in Belgium. 

With the exception of some specialiy favoured branches a 
weak employment is reported to continue in the Belgian iron 
industry. The plate department is undoubtedly more neglected 
than any other branch of industry ; both inland and foreign sales 
have been exceedingly limited. Foreign competition is strong 
in all departments of the finished iron industry ; the prices for 
bars are nominal and weak in the extreme ; 132 50f. p t. is quoted 
for inland consumption, and the same price is also quoted for 
plates. Comparative firmness is stated to prevail on the Belgian 
coal market, The Belgian Chamber of Deputies has accepted, with 
seventy against thirty-nine votes, a Bill for the reduction of the 
working hours at the mines to nine hours ; the Chamber also 
favours further reductions in cases where excessive heat and damp 
act injuriously to the health of the miners. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 9th. 

SoME of the leading manufacturers of steel are inclined to take 
a doleful view of the present situation. The foundation for this 
feeling is that so much work is held in check by railroad managers 
and builders, who say that until the Government resolve to 
abandon its aggressive course they will not launch out into new 
enterprises of moment. The great steel rail concerns are not 
making a good showing. With an annual capacity of 3,500,000 
tons and an output of less than half that amount they cannot 
make a favourable showing. The Rethlehem Steel Company has 
just made public its report for 1908, from which it appears that 
the net manufacturing profits were 2,220,208 dols., a decrease of 
549,044 dols. overprevious year. Orders booked last year amounted 
to 14,458,997 dols., against 15,615,018 dols. for 1907. The 
independent steel plants are seeking business by shading prices, 
and they will probably continue to do so until there is enough 
work to go round—unless the larger concerns should resolve to 
punish them, as they have threatened at times. 

The general tone of the market is weak. Much is heard of the 
existence of extraordinary demands for material, There is no 
reliable information. The banks are carrying very much idle 
capital. The Chicago North-Western has begun work on track 
elevation around Chicago that will call for the expenditure of 
1,500,000 dols. The Gould lines of railroad will be heavy pur- 
chasers of rails in a short time. 

Copper is in somewhat better demand due to the action of 
certain large electrical companies. During the past week sales of 
30,000,000 pounds were made, which somewhat cleared up the 
situation, The bulk of this has been on foreign account, Other 
metals are quiet and weak. 








; Roya. Lirk Savina Society.—This Society has sent us a chart 
giving directions for the proper treatment of persons in cases of 
accident due to electric shock. This chart, besides other advice, 
contains directions for restoring respiration according to the new 
Schafer method of resuscitation, which has superseded the older 
and more complicated methods previously practised. This new 
method appears to be particularly simple. The Society is 
prepared to supply two of these charts rolled in postal tubes, 
ready for framing, at a cost of sixpence. 


Stocks increase ; the mild weather has | 


There | 
is some hope that consumers will now begin to purchase more | 


| Fig. 1 is an elevation in which, on the right-hand side of the centre 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, * 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM ENGINES. 


24,943. November 19th, 1908, —1MPROVEMENTS RELATING TO VARI- 
ABLE CUT-OFF PISTON-SLIDE VALVES FOR COMPOUND ENGINES, 
by Belliss and Morcom, Limited, Joseph Wigley, and John 
Maurice Walshe, all of Ledsam-street Works, Birmingham. 

The steam enters at / and passes through triangularly shaped 
orifices d! in the liner in order to flow into the cylinder above the 
piston, when the valve c has been sufficiently raised, as indicated 
in Fig. 2, the same steam being subsequently evacuated from the 

uuper end of the cylinder, through the same triangular ports d!, 

past the upper edge of the valve when the valve has moved down- 

wards from the centre of its travel. The steam will thus reach 
the interior of the high-pressure piston valve from which it will 
tlow past the extreme edges ¢! and ¢? alternately of the low-pressure 
valve e to enter the upper and lower ends respectively of the low- 
pressure cylinder, escaping through the annular space gy which 
surrounds the waist of the valve e and finding its way to the 
exhaust pipe by the passage. By an angular displacement of | 
the valve ¢ on its actuating rod in one direction the lap of the 
valve on the steam admission side, that is, in the present case, on 


N° 24,943 
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Fig.2. 


Fig.3. 


the inside, will be increased whereby the cut-off of the steam from 
the high-pressure cylinder will take place earlier in the stroke 
of the high-pressure piston. If the valve c is angularly displaced 
in the opposite direction the lap will be diminished and the cut-off 
made later. To enable the angular position of the valve to be 
varied, either by hand adjustment or automatically by a speed 
governor, a fork is rotatably mounted in the cover of the valve 
chest with its axis in line with the axis of the rod of the slide 
valves, the spindle of the fork passing steam tight through the 
cover and having secured to its upper end an arm which, by 
means of a link, can be angularly displaced to any desired degree. 


line, the two halves are shown in outside elevation, whereas on 
the left-hand side of the centre line the valves are shown in section. 
Fig. 2 is an elevation showing the liner of the high-pressure valve 
cylinder in section, with the corresponding edges of the valves 
dotted ; and Fig. 3 is a plan indicating the means for angularly 
displacing the high-pressure valve.—March 31st, 1909. 


STEAM GENERATORS. 


8188. April 13th, 1908.—IMPROVEMENTS RELATING TO LIQUID 
Fug BURNING ARRANGEMENTS FOR STEAM GENERATORS, by 
John Edward Thornycroft, Church Wharf, Chiswick. 

This invention deals chiefly with an oil spraying burner. It 
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relates to that kind of liquid fuel burning arrangements for steam 





generators in which oil fuel stored in a tank,is drawn by a pump 





and delivered under pressure to one or more oil sprayers or 


burners arranged to discharge oil in the form of spray into a 
channel or duct that is in communication with the furnace of the 
generator and is provided with adjustable air inlet openings 
through which air is caused to flow and mx with the oil vapovr 
for effecting combustion thereof. In such arrangements the air 
has been caused to pass from the external atmosphere through the 
air inlet passages by suction. In a liquid fuel burning arrange- 
ment according to the present invention, the air controlling and 
directing duct, or each such duct, into which oi', supplied under 
pressure by a pump, is delivered in the form of spray by an oil 
sprayer or burner, is surrounded by an air receiving casing into 
which air under pressure is forced by a fan or equivalent and from 
which the whole of the air required for combustion of the oil 
spray passes direct into the duct through laterally arranged and 
controlled air inlets and impinges upon and mixes with the oil 
spray. The oil pump or fan are or may be driven directly or 
indirectly in unison from the same engine, so that the supply of oil 
to the sprayer or sprayers and the supply of air under pressure 
can be simultaneously varied in quantity to suit varying working 

requirements.— March 31st, 1909. 

22,164. October 20th, 1908.—IMPROVEMENTS IN THE MANU- 
FACTURE OF SINUOUS HEADERS FOR WATER-TUBE BOILERS AND 
APPARATUS THEREFOR, by Babcock and Wilcox, Limited, of 
Oriel House, 30, Farringdon-street, E.C. 

The invention relates to improved apparatus for the manu- 
facture of seamless ‘‘staggered” headers for water-tube boilers. 
In the accompanying engravings, which illustrate the invention, 
Fig. 1 shows in perspective a seamless drawn tube of rectangular 
cross section from which the header is produced. Figs. 2 and 3 
are respectively a cross section and front elevation of a set of 


N° 22,164. 


Fig.l. 





Fig.3. 


corrugated rolls which impart to the seamless tube the requisite 
sinuous form of the finished header as represented at Fig. 4. 
Referring to the drawings, the seamless square-drawn tube of mild 
steel is heated and filled with sand and then run through the first 
pass d of a pair of corrugated rolls having side fianges, and either 
pressed to its final form or finished by being run through a second 
pass ¢ of said rolls, the corrugations of the rolls being of such form 
as to impart the desired sinuous contour to the header, while the 
flanges — outward bulging of the flat sides of the tube. The 
header blank formed by pressing the seamless tube in the manner 
described is subsequently machined or finished in the ordinary 
manner.— March 31st, 1909. 


DYNAMOS AND MOTORS. 


12,390. June 9th, 1908.—IMPROVED MEANS FOR OBTAINING A 
SmootH ELECTRO-MOTIVE FORCE IN ALTERNATE CURRENT 
Dynamos, by Siemens Brothers, York Mansions, York-street, 
Westminster. 

According to this invention the armature of the machine is pro- 
vided with either a greater or lesser number of slots than would 
be required in an ordinary winding, and the active parts of the 
armature coils are placed in the slots in such a way as to produce 
a small phase displacement between consecutive coils which belong 
to one phase of the winding. The higher harmonics induced in 
coil No, 1, for example, are thus slightly out of phase with those 
induced in coil No. 2, and so on all round the armature, and those 
successive phase displacements in the respective coils are so 
arranged that the vectorial addition of any particular higher 
harmonic produced by the teeth in all the coils amounts to zero, or 
practically zero, instead of hitherto being practically equai to the 
algebraic sum of the harmonics. The invention can be applied to 
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single phase or polyphase dynamos, and if, for example, 2 p is the 
number of field poles on the dynamo and a is the total number of 
slots per pole required in the ordinary way—for all phases and in- 
cluding the usual empty slots in single phase alternators—there 
would then be 2a slots on the whole armature. However, 
according to this invention it is necessary to provide the arma- 
ture with 2a plus or minus y slots, where 7 represents, when 
positive, the extra or odd slots which must be added to the ordi- 
nary number, or, when negative the number of slots less than the 
ordinary number. In order, however, that the ripples in the coils 
may, if added together, come substantially to zero the number / 
must be chosen so that it is not divisible by the number of pairs 
of poles on the dynamo, and it is also advisable to give it as small 
a value as possible, The engraving is a diagrammatical view of 
the slots and back coil connections of the armature or stator for a 
three-phase alternator having sixteen poles. The eight coils of 
one of the three phases are denoted by A! and BI, those of 
another phase by A? and B2, and those of the third phase by A* 
and B*, The small circles represent the slots, and the six double 
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circles the odd slots denoted by c! ¢? c3,_ There are 150 slots in all, 
namely, three slots per pole and phase plus y which is equal to six 
odd slots. —March 31st, 1909. 


404. January 7th, 1909.—- IMPROVEMENTS IN OR RELATING TO 
Dynamo ELEctric Macnings, Fred Reymond Kunkel, of 100, 
Walnut-street, Swiss Vale Station, Pittsburg, Pennsylvania, 
U.S.A. 

This invention relates to dynamo-electric machines, and it has 
for its object to provide a machine the parts of which shall be few 
in number and so constructed and arranged that they may be 
readily and economically manufactured and assembled into an 
exceedingly light and compact structure. A laminated field 
magnet core that is clamped between end plates A and B is situ- 
ated within, and is supported by, a closely fitting cup-shaped sheet 
metal casing C, in the centre of the erd wall of which is an 
external protuberance D that provides a substantially hemispheri- 
cal socket or recess for the reception of a substantially spherical 
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Brush Holder 


bearing sleeve for the shaft. The bearing sleeve is secured in the 
socket, so as to he capable of free adjustment therein, by means 
of a convex washer E having an extension F clamped between the 
end wall of the casing and an annular plate G that is secured 
thereto by means of rivets. Extending vertically downward into 
the bearing sleeve, and slightly beyond the opening therein for 
the reception of the shaft with which it communicates, is an oil 
recess or passage H, into the upper end of which is fitted a sleeve 
that projects through an aperture in the upper side of the pro- 
tuberance and prevents rotation of the sleeve in the socket. 
Extending entirely through the field magnet core are bolts K, the 
projecting ends of which are threaded in insulated blocks, upon 
which are mounted resilient U-shaped clips that constitute 
the terminals of the motor parts contained within the casing. 
Clamped to the end wall of the cover by means of clips are two 
brush holders that project through openings in opposite sides of 
the cover. The commutator is also of special construction.— 
March 31st, 1909. 


TELEGRAPHS AND TELEPHONES. 


28,412. December 24th, 1907.—IMPROVEMENTS IN SIGNALLING BY 
ELECTRO-MAGNETIC WAVES, Reginald A ulrey Fessende hn, of 
Brant Rock, Massachusetts, U.S.A. 

This invention relates to sending and receiving conductors for 
wireless telegraphy and more particularly to methods of sending 
and receiving from a desired direction. Some forms of construc- 
tion for such antennz are shown in the accompanying engravings. 

In the bottom left-hand engraving a support of small height is 

shown at A, from which are suspended conductors earthed as shown. 

In the ground view of this arrangement shown above Bisa commu- 

tator having brushes C D connected with a receiver E. The top right- 

hand illustration shows an arrangement with a branched trench F. 

Conductors of the character of wave chutes K L M resting on the 





serves also to lubricate the bevel gearing. The engraving illus 
trates a sectional plan view of the cylinders of an engine con 
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structed according to the invention. 
engine showing the regulation and distribution of the steam, and 
also the transmission of the motion to the shafts driving the 
vehicle wheels.— March 31st, 1909. 


25,409. November 25th, 1908.—Sprinc WHEELS, by Aaron Soh/, 
of Pawnee Rock, County of Barton, Kansas. 

This invention will be readily grasped from the accompanying 
engravings. There is an inner and outer member of the wheel, 
each being formed of a single strip of thin sheet steel, the ends 
of which are joined together. The edges of each member are bent 
at right angles to the body portion, so as to form a pair of con- 
tinuous annular flanges, the flanges of one member extending 
towards and aligning with those of the opposite member. The two 
members of the wheel are connected together by a series of links 














arranged on each side and pivoted at opposite ends to pins or 
spurs formed on or stuck up from the flanges. These links, it will 
be noticed, all extend in one direction, preferably inclining to the 
rear of the advance of the wheel. Interposed between the wheel 
members is a series of coil springs by means of which the members 
are held yieldingly in spaced relation to each other, each spring 
consisting of two members arranged one within the other, and 
bearing at opposite ends against the inner faces of the tire members, 
the formation of the’ flanges preventing any displacement of the 
springs transversely of the wheel when their ends are not positively 
secured to the latter.— March 31st, 1909. 


ORDNANCE AND ARMOUR. 

8078. April 11th, 1908.—IMPROVEMENTS IN THE TRAINING GEAR 
oF GUN MountixGs, by Sir W.G. Armstrong, Whitworth and 
Company, Limited, and Francis Gawen Dillon Johnston, both 
of Elswick Works, Newcastle-upon-Tyne. 











ground together constitute the antenna. Nis a commutator, 
shown in detail in the bottom right-hand illustration, whereby any 
two of these wave chutes may be connected ia parallel and 
placed in series with a receiver and the other wave chute. The 
trenches assist the action of the earthed wave chutes by providing 
a sudden change in the resistance, capacity and inductance con- 
ditions. It has been ascertained that by these antennz signals 
may be sent ard received very efficiently in a given direction, 
namely, in the line of the antenna, and the invention is therefore 
distinguished in this respect from that method of directive signal- 
ling in which the antenna consists of a conductor having two 
mutually inclined limbs which are contained in a vertical plane and 
are connected at their lower ends to two earth plates a suitable 
distance apart and in which the most efficient signalling is in a 
direction at right angles to the vertical plane which includes the 
two inclined limbs of the antenna,— March 31st, 1909. 




























MOTOR CARS AND ROAD TRAFFIC. 


9575. May 2nd, 1908.—IMpROVEMENTS IN CoMPOUND STEAM 
ENGINES DESIGNED FOR TRACTION PURPOSES, by Société 
Anonyme du Temple, of 8 bis, Avenue Percier, Paris. 

This patent comprises the arrangement of the various parts of a 
compound steam engine adapted for use as a traction engine, com- 
prising two cylinders, in each of which works a differential piston ; 
the distribution of the steam being effected on each face of the 
piston by means of valves separately actuated for each cylinder by 
a system of links connected to a slide allowing of reversed 
working of the engine ; the motion being transmitted to the shafts 
driving the road wheels by means of two pinions and bevel gear- 
ing. Lubrication is effected by means of a pump which forces the 


















This invention relates to the training gear of gun mountings, 





oil from the casing into each bearing of the engine ; a portion of 











and has for its object the elimination of backlash in a worm train- 


the oil which lubricates the bearings of the differential gearing 


A sectional elevation of an | 


=== 
ing gear ; also the provision of means for reducin 
the worm by a special form of worm box and w 
also in providing an improved method of clampir 
ing the training worm «heel whereby the training gear can bg 

out of action, Accordingly the worm is placed in a box which 2 
be adjusted so as to bring the axis of the worm towards the axis ot 
the worm wheel, and by this means the side clearance of the teeth 
of the worm and worm wheel can be reduced until all backlash ;, 
eliminated. The adjustment of the worm box relatively to the 
worm wheel is obtained by a set screw and flat spring, the 04 
screw being used to adjust roughly and the spring to make th, 
worm follow up or yield to any inequalities due to wear jn the 
teeth of the worm wheel. The worm box and worm wheg] rn 
both enclosed in a second box which forms an oil bath for the wor ; 
and worm wheel. This oil box is supported by the worm wheel 
and is made to rotate with the rotating part of the mounting by 
means of a projecting pin which engages an eye on the rotating 
part. This pin connection allows of a vertical adjustment of the 
rotating part of the mounting without interfering with the be 


g the friction of 
orm wheel box - 
ng and unclamp, 











ari : 

of the worm in the worm box.—March 31st, 1909. "8 ry 
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SELECTED AMERICAN PATENTS. i 

From the United States Patent-office Official Gazette. ‘ 

916,491. ENcmne Vatve, J. Rothchild, Bayonne, N.J. Filed ; 


February 18th, 1908, 

According to this invention, steam is admitted to the inside of g 
rotating cylinder, which is the distributing valve. There are 
twenty-four claims. The fourth runs thus:—A casing provided 
with a plurality of ports so placed that steam admitted at one wil] 
be discharged from the other; a rotary valve provided with a corres. 























ponding number of ports adapted to register with those of the 
casing ; means arranged within the valve whereby steam may be 
supplied from the interior of the valve through one of its ports to 
one of the ports of the casing, and exhausted through one of the 
ports of the casing and one of the ports of the valve into the interior 
of the valve. 
916,757. CENTRIFUGAL GRAIN CLEANER, F. Miil/ler, Hsslingeu, 
Germany —Filed February 1st, 1908. 

In a centrifugal grain scourer, a hollow air shaft provided with 

graduated air inlets and forced draught devices, in combination 


(916.757) 



































| with a series of graduated pans carried by the shaft, and concentric 
| graduated cylinders surrounding the pans and spaced apart, nested 
and arranged substantially in the form of a cone. 
| 916,793. Propvuction or Sinicon, G. O. Seward, East Orange, 
N.J., and F. von Kiigelgen, Holcombs Rock, Va., assignors te 
Virginia Laboratory Company, New York, N. Fas a Corporation 
of New York.—Filed May 14th, 1907. 
The process consists in producing silicon by subjecting a pore's 
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mixture of silica and carbon to the heat of an electric are, whereby 
the mixture is reduced and the silicon is volatilised, while main- 
taining the arc deeply buried under the mixture, whereby a cooler 
zone is maintained around the zone of reduction in which the silicon 
vapour is condensed, , 
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MARINE STEAM TURBINES. 





Tuere is a widespread idea that the turbine can be 
efficiently applied to a very wide range of merchant work. 
Actually this is not so, and its superiority for anything 
put a very limited class of work has yet to be proved. 

This is, of course, quite contrary to the popularly 
accepted idea, so that it will be necessary to justify this 
statement. In order to systematise the discussion let us 
recapitulate some of the advantages claimed for the 
turbine system when applied to merchant vessels. They 
are principally :—(1) Increase in economy; (2) saving 
in weight; (3) saving in space; (4) saving in oil and 
attendance ; (5) absence of vibration. ; ; 

Considering (1) economy, it will be readily recognised 
that this is a point of vital importance in the merchant ser- 
vice, andit is doubtful whether any other consideration can 
properly compensate for any deficiency in this direction. 
That the turbine itself is generally superior to the piston 
engine as regards economy is universally conceded. On 
the other hand, what concerns the shipowner is not the 
efficiency of the turbine alone, but the combined effi- 

ciency of turbine and propeller. Thus the important 
consideration to the shipowner is not the consumption of 
steam per hour per shaft horse-power developed by the 
turbine, but the consumption per effective horse-power. The 
effective horse-power is that portion of the total horse- 
power which is usefully employed in propelling the ship 
and which corresponds with the actual propeller thrust. 
Leaving out the question of propeller efficiency for the 
moment, let us consider a few figures relating to steam 
consumption per shaft horse-power per hour. The results 
of numerous trials of turbine-driven vessels indicate that 
this consumption varies. very little from 14]b. to 15]b. 
for all purposes. These figures apply to all classes of 
marine steam turbines with the exception of those fitted 
to torpedo craft, in which it is rather higher. With the 
piston engine, on the other hand, the steam consumption 
per shaft horse-power varies very widely with the type of 
vessel. Assuming the mechanical efficiency of the engine 
to be from 93 to 95 per cent., the figure for high-speed cross- 
Channel steamers would be from 18.5]b. to 20.5lb. In 
high-speed ocean liners it would be about 15.25 lb. to 
16.51b., and for the slower-speed liners of, say, less than 
22 knots, the figure for their highly efficient piston 
engines would be from 14.75 lb. to 15.75 1b., while in the 
ordinary cargo tramp it amounts to from 15lb. to 
15.75lb. As regards the reciprocating engines of naval 
vessels, the corresponding consumption for battleships and 
the heavier classes of cruisers would be from 191b. to 
201b., and about 21 Ib. to 221b. for the lighter cruisers, 
scouts, and torpedo craft. Thus it would appear that the 
turbine considered alone is decidedly superior in economy 
to the reciprocating engines of naval vessels and high- 
speed cross-Channel steamers; the advantage is only 
slight in the case of racing liners, while there is little to 
choose between the two types when applied to the slower 
speed “ intermediate” liners, 

Now, the only published comparisons between the two 
systems relate to third-class cruisers and cross-Channel 
steamers, and show a remarkable saving in favour of the 
turbine. On the other hand—as the above figures 
indicate—the piston engines fitted to third-class cruisers 
are extremely uneconomical, and the same remark applies 
to those in high-speed cross-Channel steamers, so that the 
vessels compared are of the types most unfavourable 
to the reciprocating engine. It would seem, then, that 
any general deductions from the results of such coripara- 
tive trials are very misleading and manifestly unfair to 
the older system. Thus it must be conceded that the 
results of acomparison between turbines with a consump- 
tion of steam per shaft horse-power per hour of 14.5 lb. 
and the reciprocating engines of third-class cruisers, with 
a consumption of 21]b., cannot be expected to apply in 
the case of, say, an ocean liner of the intermediate type, 
in which case the consumption with turbines may be 
14.25 lb, and that of corresponding piston engines 15 lb. 

Now, let us go a step further, and take propeller 
efliciency into our calculations. It is obvious that the 
comparison of steam consumptions per shaft horse-power 
is of little practical value, as it takes no account whatever 
of propeller efficiency. What is required to make a true 
estimate of the relative economy of the two systems is 
the steam consumption per effective horse-power per hour 
for every type of vessel. A better word, perhaps, for 
effective horse-power would be thrust horse-power, as 
it is the horse-power corresponding with the actual pro- 
peller thrust. Thus it would seem that a more rational 
method of comparing marine steam turbine performance 
would be by means of the actual thrust produced rather 
than by the shaft horse-power, as the latter figure only 
represents an intermediate stage in the transformation. 
Thus it is of little assistance to know that a set of tur- 
bines is developing 20,000 shaft horse-power while we are 
absolutely in the dark as to whether the thrust horse- 
power—that portion usefully employed in propelling the 
ship—is 8000 or 10,000. 

There can be no doubt whatever that the high-speed 
propellers with fine pitch ratios that are required for 
turbine-driven vessels are much less eflicient than the 
slower running screws used with piston engines. In 
every instance it has been found that the shaft horse- 
power as measured by the torsionmeter is considerably 
in excess of the indicated horse-power necessary to 
produce the same speed with reciprocating engines. Thus 
the writer remembers the case of a turbine-driven vessel 
which was expected to attain the required speed with 
6500 horse-power, this figure being estimated from the 
performance of similar vessels fitted with piston engines. 
The actual speed obtained fell somewhat short of that 
anticipated, and a torsionmeter was then fitted. The 
shaft horse-power, as measured by the torsionmeter, was 
found to be 8500 instead of the 6500 expected. 
pees, whereas the shaft horse-power of the Tribal 
class of 33-knot destroyers was estimated from recipro- 
cating engined vessels to be 15,000, the actual shaft horse- 


power necessary was over 20,000. In the 26-knot Coastal | are persistent reports of excessive coal consumption. In 
torpedo boats the horse-power is nominally 4000, while | this connection a comparison of the coal consumption of 
actually over 5000 is required. In the absence of any | the Carmania with that of her reciprocating-engined 
apparatus for measuring actual propeller thrust itis by | sister Caronia would be very interesting, and possibly 
such comparisons, or by calculating the effective horse- | instructive. Apart from the question of economy, the 
power required from the results of tank experiments, that | turbine is not seen in so favourable a light when com- 
we are able to estimate the efficiency of turbine-driven | pared with the piston engines of the ocean liner. 5 
propellers. The figures for propeller efficiency obtained| With ample bearing surfaces no great difficulty’ is 
from the trials of model propellers working in undisturbed | experienced in maintaining full speed with this type of 


practice. | when at sea—a condition which shows the reciprocating 

In the case of the Mauretania, although the pro-| engine at its best. On the other hand, the turbine is a 
pellers were very carefully designed, and are the result| very much simpler machine. The wearing parts are 
of long and elaborate experiments and comparisons, it is | very few and the wear scarcely perceptible. The lubrica- 
doubtful if their efficiency is over 52 per cent. The | tion is automatic, so that a considerable saving in atten- 
efficiency of the Lusitania’s propellers has been given as | tion and oil must result. Then, as the wearing parts gre 
48 per cent., and it must be remembered that these | few, the depreciation with the turbine should be very 
screws are working under conditions very favourable to | slight. The point to be considered is whether these 


water are almost valueless when applied to actual} engine. Again, the speed rentains practically unaltered | 


the turbine propeller. 
The efficiency of the propellers fitted to turbine cross- 


those of turbine-driven torpedo boats and destroyers 


efficiency. 
Let us compare these figures with the efficiencies 


engined vessels. Here the efliciency may be said to vary 
from 60 to 66 per cent. in most cases, only dropping much 


screw cargo tramps, in which case it may be as low as 
55 per cent. With the assistance of these figures we can 
estimate approximately the steam consumption per thrust 
horse-power per hour, and so obtain a truer comparison as 
regards the economy of the two systems. 


Channel steamers may vary from 48 to 52 per cent., while | 
|and written about the saving in weight and space 
cannot be much more than from 45 to 48 per cent. | 


obtained with the slower running screws of reciprocating- | 


below 60 per cent. in the case of bluff-sterned single | 


| advantages can compensate for an increase of from 9 to 
| 17 per cent. on the coal bill. 


In the early days of the turbine a great deal was said 


consequent on its adoption. Actually there is a valuable 
saving in weight in the case of high-speed cross-Channel 
steamers, and generally also with naval vessels, though 
not to the same extent. In torpedo craft there is little 
to choose between the systems in this respect. The 
weight of the turbine machinery of the Mauretania and 
Lusitania is practically the same as that of corresponding 
piston engines, and this has generally been the case when- 
ever turbines have been applied to the heavier classes of 
vessels in the merchant service. The reason of this is 
that in such vessels, in order to keep the number of 
revolutions per minute low and so assist the propeller 




















i 7 ate tion per Steam consumption per 
Naval or merchant Turbines or reciprocating Steam consump Po Propeller 
; Type of vessel. - shaft horse-power ce thrust horse- power 
vessels, engines, per hour. efficiency. per hour. 

Lb. Per cent. Lb. 
Battleships and large Turbines... ... 1. ... 14-5 50 29 

cruisers Reciprocating engines ... 19-5 60 32-5 
ee Small cruisers and Turbines... ... 1. ... 14-5 50 29 
Naval vessels scouts Reciprocating engines ... 21 60 35 
Torpedo craft... Turbines... ... ...| 16 47 34 
Reciprocating engines ... 21-5 60 36 
High - speed cross- Turbines... ... ... .. 14-5 50 29 

Channel steamers Reciprocating engines . 19-5 60 32-5 
High - speed ocean Turbines... ... ... ... 14 52 27 

Merchant vessels liners Reciprocating engines .. 15-875 64 24-8 

Intermediate ocean Turbines... ... ... ... 14-25 52 27-5 

liners Reciprocating engines ... 15-25 65 23-5 











The above table is rather instructive as indicating the efficiency, it is necessary to make the turbines as large 
limit which the high-speed propeller sets to the efficient | as circumstances will permit. Thus it may be said that, 
application of the turbine system. Of course, the figures | in all cases except high-speed cross-Channel steamers and 
in the table are necessarily approximate, but they repre- naval vessels, the weight is generally about the same; 
sent fair averages, and it must be conceded that consider- but on the other hand the space required is generally 
able modifications would be necessary to affect the general | greater when turbines are adopted. This increase in 
conclusions. space may amount to as much as 25 per cent. 

As regards the machinery of naval vessels the table As far as absence of vibration is concerned, there is 
shows a marked superiority for the turbine system with not a great deal to choose between the systems when 
reference to economy. Thus the increase in steam con- applied to merchant vessels, as a well balanced four-crank 
sumption with receiprocating engines would appear to be engine will run with very little vibration. Although, 
about 14 per cent. with battleships and the heavier classes | generally, turbine-driven vessels are slightly superior in 
of cruisers, and as much as 20 per cent. with the lighter | this respect, there are a fair number in service in which 
and less efficient engines of small cruisers and scouts; vibration is rather severe. Thus in the express Cunarders 
while as regards torpedo craft the turbine system is only | there is or was considerable vibration in the vicinity of 
slightly more economical. In other respects also the the wing propellers, and there are several cross-Channel 
steam turbine is admirably suited to the requirements of | steamers in which in certain parts of the ship it is dis- 
naval work. tinctly unpleasant. 

It requires very little attention and no great skill in| This vibration in turbine vessels is almost entirely due 
operating, qualities which may be of great importance in | to the propellers. Even the most careful balancing 
action, and also in view of the frequent changes in the cannot remove it, because, when the propellers are 
engine-room staff. Full power can be easily maintained | arranged to run close up to the ship’s side, as each 
with the turbine, whereas in the piston engines fitted to blade passes through the faster moving wake close to the 
the later classes of warships the bearing surfaces were ship's skin the centre of effort of the propeller is moved. 
generally deficient, and very careful attention on the part | Thus a succession of shocks is produced. The use of 
of a numerous staff was necessary at anything approach- specially shaped propeller blades may reduce the evil, but 
ing full speed, while very gradual working up was the most effectual way is to arrange the propellers at a good 
essential. Another quality of the turbine which is of great | distance from the skin of the ship. This involves a loss 
importance in naval work is its suitability for working | of efficiency, as, by placing the propellers in the fast- 
at any proportion of full power. On the other hand, the running wake against the ship’s side some of the work 
piston engine shows to best advantage when worked at which has been expended in putting the wake into motion 
one unvarying speed. When all these considerations are is regained in the form of additional thrust. Freedom 
taken in conjunction with the advantage of lying very from breakdown is another point with regard to which the 
low in the ship, the overwhelming superiority of the two systems may be compared. The reciprocating 
turbine system for this class of work cannot be questioned. | engines fitted to mail and intermediate liners are very 
With regard to merchant vessels, however, the situation free from breakdown, and one would suppose that the 
would appear to be very different. The table shows the | same might be said of a well designed and constructed 
turbine system to considerable advantage when applied to | turbine. However, quite a large number of turbine 
high-speed cross-Channel steamers, and actual practice vessels have suffered from blading strips or had their 
supports this conclusion. In this case the table indicates | dummies carried away. Of course, such happenings are 
an increase of 12 per cent. in the steam consumption | not advertised, but a complete list of such mishaps would 
when piston engines are adopted. surprise the outsider. Thus faulty brazing was the cause 

On the other hand, when we consider the case of high- | of an extensive strip in one notable case, whilst an un- 
speed racing liners, it would seem that the consumption | mechanical method of rotor construction produced the 
of steam per thrust horse-power is about 9 per cent.| same result in another; a too flexible design of rotor 
greater when turbines are fitted, so that the advisability | wheel caused the dummies to be carried away in other 
of applving turbines to this class of vessel appears some- | cases; and in another an almost complete strip was 
what doubtful. Again, in comparison with the highly | caused by opening the regulator too suddenly. ; 
efficient reciprocating engines of the intermediate type of | The list could be extended to a greater length, but it 
ocean liner, the turbine system appears distinctly inferior | must be admitted that the majority of these mishaps 
in economy, as the increase in steam consumption when | occurred from inexperience both in design and operation. 
turbines are adepted appears to be about 17 per cent. On the other hand, it is somewhat discouraging to hear 

There seems to be considerable reason to believe that | that the turbines of one of our recent second-class 
this conclusion is supported by the actual results obtained | cruisers stripped their blading when being tried under 
with turbine vessels of this class. Thus there exists | steam in the works, in spite of the fact that the latest 
little doubt in the minds of many engineers that better | type of segmental blading was adopted. However, there 
results with reduced expenses would have resulted had | can be little doubt that in time, as more experience is 
piston engines been fitted in the express Cunarders. | gained, such turbine troubles will become very rare. _ 
Again, a significant silence is maintained regarding the |  Itis difficult to conceive of any breakdown to a recip- 





performance of the slower-speed turbine liners, and there | rocating engine which canrot be overcome at sea. But 
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a serious strip in a turbine would take a very long time 
to repair, and it is very doubtful if re-blading could be 
carried out at sea at all. On the other hand, it is 
scarcely likely that all the shafts would be put out of 
action at the same time. 

Again, it is possible to subject a piston engine to a 
complete examination at the terminal ports, and such an 
examination must do much to secure immunity from 
accident. With the heavier class of turbine machinery 
this is not possible, as the opening out necessary for a 
complete examination would entail a great deal of time 

nd labour. It must be admitted, however, that in the 

reciprocating engine there is a vast number of bearings 
and wearing parts which are constantly requiring adjust- 
ment or renewal. The wear and tear with the turbine 
is practically nil, and the work of the shore gang must 
be greatly reduced by its adoption. Again, if we could 
rely on the blading and dummies ‘remaining intact it 
would only be necessary to open up the turbines at long 
intervals. On the other hand, it ought not to be forgotten 
that very expensive overhauls and renewals have been 
necessary with several turbine vessels. 

To sum up our comparisons, it is evident that the tur- 
bine system is decidedly superior for all classes of naval 
vessels, and also for high-speed cross-Channel steamers. 

With regard to high-speed ocean liners, the increase in 
steam consumption per effective horse-power is about 
9 per cent. with turbines. On the other hand, the turbine 
is much simpler to operate and adjust, and when well 
designed and constructed should run with very little fear of 
breakdown. A considerable saving in oil and attendance 
results from its use, and in all probability it will last 
much longer. These advantages must be set against the 
increase in the coal bill. Now, such an increase on the 
coal bill of a racing liner is naturally a very serious 
matter, and it is very doubtful whether any of the above 
advantages can compensate for it. 

It would seem, then, that, on the whole, the balance is 
in favour of the reciprocating engine even for mail 
steamers of the highest speeds. However, a slight 
increase in the efficiency of the turbine-driven propeller 
might suffice to turn the scale in favour of the turbine 
system. It must be remembered that improvements in 
reliability and efficiency are in the future, and it is the 
present we are concerned with. When we consider the 
case of ocean liners of rather slower speed, it is very 
evident that the turbine cannot be expected successfully 
to compete with the highly efficient combination of 
reciprocating engine and propeller fitted to this type of 
vessel. So that itseems probable that the piston engine will 
continue to hold its own for some time to come, as far 
as this class of work is concerned, although something 
may be done with the combination of the two systems. 

A good deal has been written lately regarding the appli- 
cation of the turbine to slow-speed cargo tramps. A 
little reflection will show that it is out of the question to 
apply the turbines to the propeller shafting without 
the use of some form of intermediate gearing. 

In the first place, in order to have the revolutions per 
minute such that the weight of machinery would remain 
unaltered, it would be necessary to adopt propellers witha 
pitch ratio of about .55. Now, the pitch ratio of most tur- 
bine-driven propellers isin the neighbourhood of unity, and 
although they work behind fine lined ships, their efficiency 
is decidedly low. What, then, can be expected from pro- 
pellers with a pitch ratio of .55 working behind the bluff 
stern of a cargo tramp with a 20 per cent. wake? Some- 
thing might be done by the adoption of some form of 
gearing, but the problem is capable of no easy solution. 
It is rather difficult to understand this anxiety to discard 
the well-tried piston engine for the steam turbine in this 
class of vessel, for the advantages to be gained by so doing 
are not at all evident. The reciprocating engines fitted 
to the ordinary cargo tramp are very economical in them- 
selves, and are combined with the propellers which are 
best suited to this class of work. They are thoroughly 
understood and require and generally receive very little 
attention when under way. On the other hand, it is 
impossible to obtain a reasonable efficiency from the fine 
pitch ratio screws associated with the turbine system 
when working behind such vessels, to name only one 
difficulty. 

From the whole of the foregoing remarks and com- 
parisons it is obvious that the propeller is the weak point 
in the turbine system, and that with the efficiencies 
obtained up to the present the turbine can only compete 
successfully with the least efficient classes of reciprocating | 
marine engines. No doubt some improvement in this | 
direction may be expected as a more accurate knowledge | 
of the performance of turbine-driven propellers is obtained. | 

An important step in this direction would be the adop- | 
tion of a practical form of thrust meter, and the direct | 
measurement of thrust horse-power. However, at the | 
best the improvement to be expected cannot be of great 
amount. Thus it would appear that the extent of the | 
successful application of the marine steam turbine in its | 
present form to merchant vesscls is likely to remain | 
considerably restricted. | 








THE FRENCH DREADNOUGHTS. 


On April 19th the French Dreadnought Diderot was 
successfully launched, and was followed on the next 
day by the Condorcet, both at Saint Nazaire. The 
ships are sisters of the Voltaire, launched at La/ 
Seyne in January, and of the Danton, Vergniaud, and | 
Mirabeau, now on the stocks respectively at Brest, Bor- | 
deaux, and Lorient. The original drawings for these vessels 
were got out in 1904, but, as in all French warships, | 


many modifications have been made during construction. | 





are commonly called Dreadnoughts, they would be more 
correctly described as Lord Nelsons. 

They were designed, it is said, to fight at 3000 m., and 
the belt is of a thickness sufficient to keep out 12in. shot 
at that range, but critics are of opinion that it is not 


A large number of smaller guns are mounted as shown 
There is, of course, an all-big-gun party in France. 
which would prefer to have seen 12in. guns only: 
but the argument of the designer is that it will }¢ 
employed in the foggy North Sea and Baltic, and that ag 




















Fig. 1—THE DIDEROT UNDER CONSTRUCTION 


carried sufficiently high above the water line. Below 
the water line.a special system of protection against the 
effect of torpedoes or mines similar to that used on 


which may be gathered from the sections given in Fig. 5. 
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the Cesarwitch has been introduced, a general idea of | 
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often as not the ships would be unable to fight at long 
range, and hence the big gun designed to give a crushing 
blow at’8000 to 4000 yards would lose its superiority. 

The vessels have the ordinary tubular masts, and with 
their five funnels present a curious contrast to the British 
Dreadnoughts; indeed, taken 
as a whole, the French 
ships appear to present a 
much larger target than ours 
do. 

We give below some par 
ticulars of the constructive 
details, &e. 

The ships belong to the 
“ Danton” class, from which 
they differ only in small de- 
tails. They have the follow 
ing dimensions :—Leng that 
oe the water-line, 476ft.; beam, 
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Fig. 2—THE@VOLTAIRE € CLASS! 


It will be seen that there is a longitudinal caisson on the 
flanks of the ship backed in places by an empty space 
and in the neighbourhood of the boiler-room by coal. It 
is expected that the torpedo or mine will expend its 





extreme, 84ft. Sin.; maxi- 
mum draught, draught astern 
fully loaded, 27ft. 8in.; dis- 
placement, 18,350 tons. 
Hull.—There is no metal 
keel, but only docking keels 
of teak with galvanised steel 
fittings, worked on more 
than half the length of the 
ship. The stem is of forged 
steel and the sternframe of 
cast steel. There are two 
bilge keels worked about three-fourths of the ship's 
length. There are 145 frames from end to end, laid about 
every 2ft. 8in., and there are also nine keelsons on each 
side. Below the lower protective deck the hull is divided 
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Fig. 3—FRENCH BATTLESHIP CONDORCET, BOW VIEW 


energy in these empty spaces, and fail to pierce the inner- 


It is, nevertheless, still held by many that by the time | most skin of the ship. 


the ships are ready for sea they will not be comparable 
with the first-class battleships of other Powers. In arma.- | 
ment they resemble our ships of the same period, in that 
they carry large guns of two calibres, and although they 











The arrangement of the armour and armament are 


given in the diagram Fig. 2. The ship carries four 12in. 
guns in two turrets fore and aft, and twelve Qin. guns in 
six.turrets all placed high up on the top of the citadel. 





into nineteen main water-tight compartments, some of 
which are re-divided into smaller spaces, and bunkers or 
ammunition rooms. The double bottom has been worked 
up round the caisson cellulaire, protecting the hull against 
torpedoes. The usual caisson blindé is composed of 
the armour belt and the two protective decks. The lower 
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deck is worked up to 4ft. 9in. above the water- 


rotective ee aoe 

‘ne, where it joins the upper edge of the caisson 
oad ine, w The upper protective deck or splinter deck 
Ci s 


dge of the side armour. The lower pro- 


joins the top edge 
se ctive deck is 3y'5 
1}gin. on the flat. 


The splinter deck is made of plates 
having a total thickness, ,of 1in. 


The belt armour is 


| side to side. 
the two protective decks are fi'ted within annular coffer- 
dams already referred to. Below the lower protective 


Lin, to 23in, thick on the slopes and | 


All funnels, air pipes, &c., worked between 


deck is the caisson cellulaire It is 16ft. 5in. in height 
and 8ft. 2in. in breadth, and runs all round the ship, the 
ends excepted. Behind this caisson cellulaire a big 
cofferdam‘has been worked in the central part of the ship, 























Fig. 4—-FRENCH BATTLESHIP CONDORCET—STERN VIEW 


worked from the stem to a few feet of the stern and has 
the following dimensions :— 


forward . 17ft. 5in. | 
Height above the load water line , amidships 7ft. llin. - 
laft... ... 7ft. lin. | 
j forward... 5ft. llin. | 
Depth below the load water line ... , amidships 5ft. 3in. 
aft... ... 2ft. Sin.J 
The thickness is as follows :— 
Ist strake. 
At the centre ... : 10jin. to 3hin. 
Abreast the 12in. turrets 7iin. to 3hin, 
Forward and aft a hae 7;;in. to 23in. 
At the stem and stern ... 3hin. to 2in. 
2nd strake. 
Atthecentre ... ... ... 8}hin. to Ozin. 
Abreast the 12in. turrets 7din. to Qin. 
Forward sy. foee.. coe ag to 7iin. 
64in. to 8sin. 


3 Sele eee a* eas 
At the stem and stern ... 3hin. to 3iin. 
3rd strake. 
From stem to aft of the 12in. turret 24;in. 
The whole armour is fastened on teak baulking having an 
average thickness of 3.5in., and on plating } jin. thick. 


Section at Centre 


Caisson 


9" Powder 
Magazine 


9" Powder 
Magazine 


s 
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Fig. 5—SECTION OF THE VOLTAIRE CLASS 


The tranche cellulaire between the two protective decks , twenty-six boilers is equal to 1560 square feet, and the 
and the armour belt is divided into numerous compart: | heating surface equal to 47,131 square feet; they work 
ments, which are from starboard to the centre line, first, a | at 257 Ib. pressure. On full speed trials the air pressure 
cofferdam all fore and aft and the whole height of the belt | in the boiler-rooms must not exceed 30 mm. of water. 
armour, then a passage which gives access to the coffer- | The tubes have the following dimensions :— 


dam to allow repairs, &c., and then two store-rooms on a 
parse! passage. All these cofferdams and passages are | 
ivided by athwartship bulkheads. Aft, near the stern, | 


ere is an armour transverse bulkhead worked from | 








from the ship’s bottom to the lower protective deck. 
In the neighbourhood of the boilers the bunkers take 
the place of this cofferdam. This type of caisson 
cellulaire is the invention of the “ Forges et Chantiers 
de la Mediterrannée,” and was used for the first time on 
board of the Cesarwitch in 1899; it was made of 
314in. plates, worked from the ship’s bottom to the lower 
protective deck, and laid at 6ft. 7in. in from the outside 
plating. Without such protection it is certain that the 
Cesarwitch would have never escaped in the last war. 
Conning tower.—There is only one conning tower, and 
it is placed on the navigating bridge ; it is situated higher 
than on board the previous type of ship, and there is 
no bridge cr chart room above it. The maximum thick- 
ness is 12in., the shield is 10in. thick, and the floor and 
top plates are respectively 3,°;in. and lin. thick. The 
armour tube is 8}}in. in thickness to the upper protective 
deck, below which it is only 23in. The inner diameter of 
this tube is sufficient fer a man to pass through. 
Machinery—Boilers.— Diderot, Condorcet, at St. Nazaire 
—and Vergniaud, Lorient Dockyard—are fitted with 26 
Niclausse water-tube boilers. The grate surface of these 


Section through Boiler Room. 





Swain Sc. 


Length, forward boilers 7ft, 3in. 
Pe re 6ft. 5in. 
Inner diameter, reinforced tubes ... 243in. 

3yyin. 


The five funnels are respectively in diameter :—No. 1, 
7ft. Tin.; No. 2, 8ft. 2in.; No. 8, 6ft. 3in. by 4ft. 3in.; 
No. 4, 5ft. 9in. by 3ft. 1lin.; No. 5, 6ft. 1lin. The height 
is 83ft. forward funnels, and 76ft. 6in. aft funnels, 
above the grate bars. 

The following figures have been ailowed for the different 
trials, but it is to be noted that the consumption of coal 
is nut per indicated horse-power hour, as with the reci- 
procating engines, but per mile :— 

10 hours’ full power trial, per nautical mile ... 935 kilos, 
~ a per sq. m. grate ... 130 ,, 
24 hours’ trial, ordinary consimption, without 


forced draught, per mile... ... ... ... ... 640-680 ,, 
24 hours’ trial, ordinary consumption, without 

forced draught, per sq.m of grate... ... 85s, 
Consumption trial at low speed, per mile... 260-280 ,, 


Full power trial with three-fourths of the 
boilers at work, persq. m. of grate ... ... 180 ,, 

Bunkers.—The total capacity of the bunkers is 2100 tons, 
therefore the radius at slow speed would be of 8130 miles. 

Auwiliaries.—Electricity is used more largely than 
on previous ships; on certain battleships dynamos 
will be driven by turbines, but it is said that on others 
they will be driven by paraffin motors. The auxiliaries, 
of which a great power is required, will be only driven by 
steam. 

The ship is lighted throughout by electricity and 
heated by steam. Eight searchlights of the 24in. type 
will be provided; they will be manipulated by gearing 
from a distance. 

Main engines.—The ships are driven by four screws 
and Parson turbines of the latest type, six for ahead and 
four for astern. There are four mainturbines. Steam is 
received from the boilers ‘irst in the high-pressure 
turbines placed at the wings, passing thence to the low- 
pressure turbines at the centre, and then to the con- 
jenser. These turbines are :—High-pressure, diameter, 











Fig. 6—FRENCH BATTLESHIP DIDEROT 


8ft. 1lin.; length, 23ft. Qin. Low-pressure, diameter 
12ft. 2in.; length, 23ft. 4in. 

For the low-speed service steam enters the cruising 
turbine on the inner shafts, which exhaust to the high- 
pressure high-speed turbine, and thence through the low- 
pressure high-speed turbine to the condenser. The low- 
speed turbines have the following particulars :—Diameter, 
8ft. 3in.; length, 17ft. 5in. 

The astern turbines are on the outside propellers. 
They are 8ft. 10in. in diameter, and 11ft. 1lin. in length. 
The centres of the inner propellers are at 7ft. lin. from 
the ship’s centre line, and the outside propellers 21ft. 8in. 
The space occupied amidships by the main turbine (con- 
densers and auxiliaries excepted) is 46ft. in length. 
Protection of armament.—12in. gun turrets ; thickness 
of the different parts :— 

Turret—Vertical armour... aos iaewis 1asee ack 
TOP ENRON S. se5 cscs, Gaps Gee one SI 


SiplniGOe GUMEOG: oc. cio ccs. ins os nen 
Barbettes - From lower to upper protected deck 34in. 
From upper protected deck to spar __ 
GOON. csciye cha levd. Cece: Roos coy 
Or on gun deck (aft turret) 7gin 
On spar deck or gun deck... llin 
Yin. gun turrets—Vertical armour 8tiin. 
Top plates... ... . 1#in 
Splinter plates... ... ... .. 2 fin 
Barbette—Inner tube, lower tube between two : 
protected decks... ... ... .... ... Lygin. 
Upper tube between protected deck ‘ 
upper decks eb. Pets) ois chee: 
Outside tube, between upper protected 
deck and gundeck ... ... ... ... gin 
Vertical armour on deck 7gin 
Floor plates ... 2,';in. 


The armament is so disposed that the fore or aft fire 
consists of two 12in. guns and eight 9in. guns, the broad- 
side fire consists of four 12in. guns and six Yin. guns. 
There seems to be some doubt that submerged torpedo 
tubes will be fitted, and no provision has yet been made 
for them. 

We give several illustrations of the vessels on the 
stocks. One shows the Diderot in an early stage, and 
is particularly instructive. 








ARTERIAL DRAINAGE IN IRELAND. 


On Thursday of last week the House of Commons was 
occupied for nearly five hours in debating the question of 
the Arterial Drainage of Ireland, a subject upon which mem- 
bers of both sections of Irish political opinion found them- 
selves in an unwonted position of agreement. It will be 
remembered that just two years ago the Vice-regal Com- 
mission appointed in 1905 to inquire into this subject, 
under the chairmanship of Sir Alexander Binnie, presented 
a report, which we reviewed at the time (THE ENGINEER, 
April 19th, 1907). Up to the present the report has been 
pigeon-holed, and no action has resulted from it. The 








” » ordinary tubes i 
Outside ,, . Nie ar Se 33;in. 


recommendations of the Commissioners involved the 
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sweeping away of the existing drainage codes, and the 
establishment of an entirely new system of initiation, 
control and maintenance, containing a blend of demo- 
cratic local control and benevolent autocracy, or rather 
bureaucracy. Minor local control would be entrusted 
to committees, largely nominated by County Councils, 
but not necessarily composed entirely of members of the 
Councils. These committees would act under the 
direction of Conservancy Boards controlling large areas, 
and the supreme control would be vested ina central 
Government Drainage Department. There is not the 
slightest doubt that the existing system of control is in 
need of reform, and that many remedial works of urgent 


character will never be undertaken without the assistance | 


of the Government. Mr. Birrell, the Chief Secretary for 
Ireland, in his reply on the debate, gave little satisfaction 
to the demands of Irish members. He was very sympa- 
thetic, and indeed willing, but pleaded lack of the 
necessary funds, and his inability to move the Treasury 
to provide them. 

The need for some change in the machinery for apply- 
ing the Drainage Acts has been apparent for several 
years, especially since the effects of the Irish Land Pur- 
chase Acts—in particular that of 1903—have been appre- 
ciated. A system of initiation of new drainage works 
which worked moderately well forty or fifty years ago, 
when the drainage of large districts of agricultural and 
bog land involved dealing with one or two, or at most 
a few, large proprietors, is practically inoperative under 
present conditions, when the owners to be dealt with 
may be counted by hundreds and even thousands. On 
this part of the question Mr. Birrell expressed the 
willingness of the Government to adopt the recommenda- 
tions of the Commissioners. Ihe old scheme of repre- 
sentation on drainage boards was, he said, altogether 
impossible. and the task of collecting contributions, which, 
in the case of some individuals, would amount now to 
only a few pence, would be impracticable. The mainten- 
ance of existing schemes was dependent upon powers 
which were antiquated and out of date. It was necessary 
that at the earliest possible date Parliament should deal 
with the question, and should hand over the great task of 
maintaining the works to local authorities, or to joint com- 
mittees, because some of the schemes of drainage con- 
cerned four or five counties. The present danger was very 
great. In the old daysthe owners of large areas often 
removed an obstruction when the river became blocked 
or silted up; but now it was difficult to get alarge number 
of small proprietors to co-operate in such work, and con- 
sequently a great deal of damage was done by flooding 
owing to neglect. It was apparent that unless they were 
prepared to see extensive damage done to landed property 
in Ireland in which the Imperial Exchequer was interested 
to the amount of anything between 100 millions and 
200 millions of money, it was necessary at the earliest 
possible moment to avail themselves of some of the 
suggestions of the Commission, and to carry out by legis- 
lative procedure the transfer to the local authorities of 
the task of maintaining existing drainage works. Upon 
this part of the case the Government would give effect 
to, at any rate, a majority of the recommendations of the 
Commission, but he could not undertake that anything 
would be done during the present session. If they were 
to deal with arterial drainage in Ireland on anything like 
an heroic scale, not only would the expenditure of large 
sums of money be involved, but a survey of the ques- 
tion as a whole would be essential, and there- 
fore some central authority would be needed. It 
must be borne in mind that the cost of works at the out- 
fall of a river could not be recovered from the owners of 
land adjoining the upper reaches of the stream, and such 
works would have to be carried out by a central authority 
at the expense of the State. The scheme with regard to 
the river Bann, added Mr. Birrell, was still before the 
Treasury, and he would continue to advocate it, but he 
could not honestly make any further promise. 

With this vague undertaking the Irish members had to 
be content; and it is pretty certain that, without sub- 
stantial aid from the Treasury, the much-needed Bann 
improvements will not be proceeded with. 








THE PRESENT CONDITION OF THE SUEZ 
CANAL. 

Tue present year sees the fiftieth anniversary of the 
commencement of the Suez Canal, for on April 25th, 
1859, the ceremony of starting the work of excavation of 
the waterway was performed at Port Said. Over ten 
years were to elapse before the canal was in a condition 
to pass traffic from sea to sea, and it was not until 
November 17th, 1869, that the formal opening of the 
waterway took place. It may be of interest to point out 
some of the more important improvements in the canal 
which have been effected since its opening in 1869, and 
to give a brief description of the present condition of the 
waterway. 

The total length of the canal is 161 kiloms., or with the 
deep dredged channels in the approaches at either end 
168 kiloms.—say, 105 miles. For 59 kiloms., at the 
northern end the canal traverses the depressions of Lakes 
Menzaleh and Balah, and then for 39 kiloms. a region of 
low sandhills, in the middJe of which is situated Lake 
Timsah. Further on the Bitter Lakes are crossed. In 
the last section of the canal between the Little Bitter 
Lake and Suez the cutting traverses rock for a portion of 
its length. 

The minimum radius of curves when the canal was 
opened in 1869 was 1000 m.; at the present time the 
minimum is 2500 m., with the exception of one curve in 
Lake Timsah, which is of 2000 m. radius. The side 
slopes of the canal vary from 1 in 4 in soft ground to 
lin 2 in compact material. In cuttings through sand 
the banks are formed with berms at a level of about 2 m. 
below the water surface, to minimise the damage occa- 
sioned by the wash of passing steamers. In all soft 


ground the side slopes are now being protected at 


the water level by stone or concrete revetments. 
normal depth of water in 
further increased to 10.5 m., say 34ft. 6in. 
been increased to 11m. below minimum low water. 


1869 was 22 m., has been enlarged to a minimum of 30 m. 


this depth has been increased by successive stages to | 
10 m., say 32ft. 9in. throughout, and the depth is to be) 
The depths in | 
the dredged channels at Suez and Port Said have also 
At 
the same time the bottom width of the canal, which in 


—_—_—== 


The | The dredged channel at the entrance has a width of 160 
1869 was 8 m., but| within the harbour and 400m. in the open. The ine 


water area of the harbour has been 
104 acres in 1869 to 230 acres in 1908. About the 
1911, when the improvements now in progress wil] 
completed, the deep water area will be 314 acres with 
depth of 10.5 m., and the total water area 645 acres . 
A reference to the plan of Port Said, Fig. 1, will show 
,| the great increase in the area of the port since 1884, The 


increased from 
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Port Said Harbou 
in 1884, 
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which corresponds to a minimum of 38 m. at a depth of 
8m. The bottom width is ultimately to be increased to 
a minimum of 41 m.in soft ground and 98 m. in the Bitter 
Lakes. At the water Jine the width depends on the 
slope of the banks, which varies with the nature of the 
ground traversed. The width varies from 80 m. to 120m. 
on the straight, and from 95m. to 135m. at passing 





places. In 1869 the width at water level was 54 m. to 
TABLE I.—SUEZ CANAL. STATISTICS OF 
| Maximum dimen- 
Total : ; 

| sions of ships 
. eo of Total gross | passing through png 
Year. | passing eo of | _the canal. Ph. 

| through as Gross | Of Ships. 

| the canal. panne tonnage. 

| Metres. 
1870 | 486 654,914 | 6-76 4,414 1348 
1875 | 1494 2,940,708 | 7-39 4,464 | 1969 | 
1880 | 2026 4,344,520 | 7-50 5,077 2144 | 
1885 3624 8,985,412 | 7-50 5,665 2479 
1890 | 3389 9,749,129 | 7-80 6,990 2877 
1895 3434 11,833,637 | 7-80 7 338 3446 
1900 | 3441 13,699,238 | 7-80 13,403 3981 
1906 | 4116 18,310,442 | 8-13 13,403 4449 
1907 4267 20,551,982 | 8-23 13,403 4816 
1908 | 3795 19,110,831 | 8-53 13,468 5036 

| 


Total expenditure oa works of impro 


100 m. on the straight and from 59 m. to 105m. at the 
passing places, which originally were only 5m. in width. 
The sectional areas of the canal at various dates will be 
found in Table II. The canal entrance at Port Said— 
Fig. 1—is formed by two jetties or breakwaters of random 
concrete blocks with masorry superstructures; the west 





jetty is 2500 m. long and the east 1800m. The east jetty 
is now in course ef lengthening by the addition of 500m. 
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Fig. 1—PORT SAID AND THE ENTRANCE TO THE SUEZ CANAL 


inset in the figure shows in outline the basins as they 
existed twenty-five years ago. Works in progress and 
proposed are shown by dotted lines in the general plan. 
At the present time the port comprises (1) the entrance 
channel, of which a length of 900m. is available for 
steamship berths; (2) the Bassin Ismail, 1200 m., in 
Jength, forming a continuation of the entrance channel ; 
(3) on the Arabian side, a basin for the accommodation of 


* TRAFFIC, INCOME, AND EXPENDITURE. 


Quinquennial 
expenditure on 


works of 


Average annual 
expenditure 











passage (gross income) for five years ending | F 
through | of company. | (exciuding | improvement for 
canal, | improvements), | periods ending 
b. m. (| 4 £ ao 
48 5 370,973 — _ a 
40 0 | 1,233,785 (1874) 696,396 (2874) 424,806 
38 46 | 1,672.836 (1879) 686,825 (1879) 148,676 
3 0 | 2,601,997 (1884) 718,044 (1884) 423,872 
24 6 | 2,818,436 (1889) 777,532 (1889) 2,269, 49: 
1918 | 3,228,112 (1894) 939,800 (1894) 1,677,892 
18 32 | 3,7#8,056 (1899) 1,053,760 (1899) 612,484 
18 35 =| (4,+92,328 (1904) 1,171,736 (1904) 680,712 
17 58 =| 4,804,741 (1907) 1,216,864* (1907) 791,884 
74 | — - — 





vement, 1870-1907 inclusive, £7,029,868, 


* For three years, 


| the company’s floating plant and a floating dock, coaling 
| wharves, and a petroleum basin ; (4) on the Egyptian side, 
| the Bassin du Commerce for local traffic, the old Bassin 
| de I’Arsenal, the Bassin Chérif for import traffic, and the 
| Bassin Abbas. Opposite the petroleum basin a junction 18 

now being constructed between the canal and Lake Men- 
| zaleh, and extension works are in progress to the south- 
'west of the town for the accommodation of shallow 
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draught vessels engaged in internal navigation. These 
- were commenced in 1908, 

‘At Suez, the works at Port Tewfik are controlled by 
the company, and at Port Ibrahim by the Egyptian 
=e stations, which are twenty-three in 
number, the canal is increased ‘in width by 15m. for 


h of 750 m. P 
ote eddition to the crossing places, Lake Timsah and 


1904, has a hopper capacity of 700 c.m., and a pumping | 


plant of 500 indicated horse-power. When not in use as 
a dredger this vessel can be used as ahopper barge. Two 
of the hopper barges constructed in 1904 are provided 
with pumping plant to enable them if required to dis- 
charge dredged material on to the land through pipe 
lines. They can also be utilised as suction dredgers. 
For the canal dredging there is a fleet of fourteen bucket 
dredgers; one suction dredger ; one bucket dredger with 
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Fig. 2—TYPICAL CROSS SECTIONS OF THE SUEZ CANAL 


the Bitter Lake are available for the passing of large 
steamers. The minimum distance between crossing 
stations is now 8200 m. and the maximum 6800 m. 
For the navigation of the canal at night, gas buoys and 
lighted beacons, as well as more powerful lights at Suez 
and Port Said, are provided. Over sixty gas buoys are in 
use for this purpose. 

For the deepening and maintenance of the canal 














sand pumping plant for discharging dredgings at 100 m. 
distance, a Lobnitz rock breaking ram, and sixteen hopper 

| barges. 
From 1870 to the end of 1907 the total quantity of 
material dredged in the canal in the course of main- 
tenance and improvement work has reached the enormous 
| total of 119,825,000 c.m., of which 96,400,000 c.m. have 
| been dealt with since 1885. Nearly 58 millions of cubic 


TABLE IIl.—DIMENSIONS OF CROSS-SECTIONS OF THE SUEZ CANAL (See Fig. 2.) 
Type I— Low-lying Country. In Silt. 
Width of Areas of cross-sections, 
Depth| ™ aterway. in square metres. 
Periods of ‘ Slope of Limits of licati f secti 
8. ke | uw in ; imits of application of sections. 
water. water dua Reduced Total 
bottom oy x vita depth, cas 
level. wat 
metres/ metres, metres . 7 7 
1884 8 22 100 1 in 3 176 244 420 
MOUS seetcssn.: Sus] 30 120  lin4| 300 400 700 | From Port Said to kilom. 14-4 
On completion of | From kilom, 38-4 to kilom. 40-4 
works proposed 10-5} 41 1385 | lin 4 | 480 441 871 
Type li,— Low-lying Country. Ia Sand and Compact Clay. 
oe ae 8 22 94 in 2 7 96 372 . ° P 
1908 ( = Hoe 176 Le 34 F | From kilom. 14-4 to kilom. 38-4 
meee (h 30 120 lin 3 300 345 645 _ r ; 
On completion of - From kilom, 40-4 to kilom. 61-1 
works proposed) 10-5} 42 | 133 1in3 441 358 799_| From kilom. 158 to Port Tewfik 
Type T11.—Sand Hills. Sand and Compact Clay. 
1884 7 8 22 5 lin2 176 128 304 
1908 10 30 80 lin2-5, 300 250 550 From kilom. 61-1 to kilom. 76-1 (north of Lake Timsah) 
0 | ee rrenemres (iF 38 88 |lin2-5) 380 250 630 | - From kilom. 81 (south of Lake Timsah) to kilom. 97-85 
On completion of From kilom, 134-7 to kilom. 158 
works proposed) 10-5 42-5 95 lin2-5 > 446 276 722 
Type 1Va.— North Part of Bitter Lakes, 
bt Smee meee Uy 22 |} lin2| 176 96 272 
908 10 3: i lin 2 33) 5 98 | , ° pas . 
191] re 10 a as : in 2 Bd 4 oan | From kilom. 97-85 to kilom. 100-8 (north of Great Lake) 
On completion of From kilom. 115-6 (south of Great Lake) to kilom. 126-5 
works proposed| 10-5 98 — |1lin 2 | 1029 188 1217 
Type 1Vb.—South Part of Bitter Lakes. 
Le eee Peres (Be 22 — |lin2 | 176 96 272 
1908 | 10 33 lin 2/| 330 168 498 
BOLE. cee se yf AO 45 - |}lin2 | 450 168 618 | From kilom, 126-5 to kilom 134-7 
On completion of 
works proposed! 10-5 | 43 — |lin2 | 452 188 640 


* Including submerged berms. 


entrance at Port Said the company maintains a fleet of 
three bucket dredgers, one suction dredger, and sixteen 
hopper barges. All these are self-propelled, and have a 
speed of 9 knots. The three bucket dredgers are of the 
Same type, with buckets of .850 c.m. capacity, twin 
Screws, and 1200 c.m. hopper capacity. They are capable 
of lifting from 800 to 500 c.m. per hour, according to 
circumstances, and can fill either their own hoppers or 
into barges. Two of the dredgers can work up to 12 m. 
depth, and the other to 14m. The suction dredger Rhamses, 





metres out of the total represent maintenance work, the 
balance being accounted for byimprovements. The total 
volume of excavation carried out between 1859 and 1869, 
in the course of constructing the canal, was 74,142,000 
cubic metres. 

The works which the company propose to carry out in 
the near future include the deepening of the canal to 
11 m., and its widening by 15 m. throughout the entire 
length of the canal, between crossing stations, thus 
providing a minimum bottom width of 45 m, 








Reference has been made to the Lobnitz rock breaker 

employed in the deepening of the canal since 1903. This 
apparatus has been and is employed in excavating the 
rock in the southern portion of the canal between 
kilometre 85 and Suez, a distance of over 46 miles. The 
rock is first broken up by means of the ram, and after- 
wards lifted by the bucket dredger; it occurs in the form 
of nearly horizontal layers of variable thickness scattered 
along the bed of the canal in patches generally less than 
100 m. and never more than 400 m. in length. The area 
of rock met with in the bed of the canal amounts to 
about 300,000 square metres. The rock is very variable 
in character, consisting of limestones, calcareous tufa, and 
calcareous and siliceous agglomerates. 
Traffic_—The figures given in Table I. illustrate the 
growth of traffic through the canal from the year 1870, 
when it was first open, to 1908. It should be noted that 
the canal was first thrown open at night for the passage 
of all vessels carrying searchlights in 1887. Warships 
and mail boats were permitted to pass at night in 1885. 
The table also shows the diminution in the time occupied 
in traversing the canal by shipping, the average time of 
passage now occupying a little over 17 hours as against 
over two days in 1870. 

Fig. 2 shows the typical cross sections of the canal at 
the time of its opening in 1870 in comparison with those 
now existing, and the dimensions which will be available 
when the works now in hand are completed. We are 
indebted to M. Edgar Bonnet, the secretary of the Canal 
Company, for the use of the plans from which the figures 
have been prepared. 








LIGHT RAILWAYS IN INDIA. 
By PERCY F. MARTIN, F.R.G.S. 
No, IL.* 


Wirn regard to the probable working expenses of 
Indian light railways, it is obvious that the proportion of 
working expenses to gross earnings is very much 
higher on the short lines than on the long ones, for 
whether the lines be long or short, the same skilled 
management is necessary, with the result that the staff 
expenses remain the same. In the majority of cases the 
trunk lines arrange for the working of the branch feeders 
at the same percentage of working expenses to gross 
earnings which obtain throughout the entire system, 
including the branch lines. Experience shows that, with 
reasonable care, a 2ft. 6in. feeder railway from 80 to 100 
miles long can be perfectly well worked by its own staff 
for 53 per cent. of the gross earnings, always provided that 
the traffic brings in from Rs. 80 to Rs. 100 per mile per 
week. Off these expenses, however, a reduction must 
be allowed in regard to the general charges and some 
minor items, if, as is usually the case, the line can be 
worked by the superior staff of the main line to which 
it forms a branch. Thus, putting this reduction at the 
low figure of 3 per cent., a parent line could very well 
agree to work its own branch or branches at 50 per cent. 
of the gross earnings. These figures apply, as will be seen, 
to lines from 80 to 100 miles in length, which is above the 
average length ot Indian light railways. The average 
percentage of expenditure to gross earnings on the shorter 
lines is naturally higher in proportion, more’ espe- 
cially when the charges are saddled with such expenses 
as directors’ remuneration, extra management expenses 
in regard to agents, Xc. 

The two lines, Howrah-Ampta and Hewrah-Sheakhalla, 
both 2ft. gauge lines, have cost nearly 60 to 70 per cent. 
to work at the highest, and 53 per cent. and 67 per cent. 
respectively at the lowest rates. 

The suggestion has been made that electric traction 
should be employed upon some, if not all, of the short 
feeder-lines in India, and the modern electric trolley 
system substituted for the light locomotive. The idea, 
however, does not find favour with experienced engineers, 
such, for instance, as Mr. Spring, whom I have above 
mentioned, the experience gained upon Indian railways 
being that while the abolition of locomotives and the 
equalisation of wheel loads would mean a cheaper track, 
and while with an electric system a greater use could be 
made of light and frequent trains instead of few and 
heavy ones, the use of electricity produced by coal- 
burning stationary engines in place of coal-burning 
locomotives would certainly not prove economical upon 
any branch lines serving a limited traffic, and which 
does not call for a continuous and practically uniform 
twenty-four hours’ system. 

A word may be said with regard totherolling stock which 
is found necessary for the Indian light railways in exist- 
ence, and which, after an experience of some years, has 
been found best adapted for the purpose. Upon a line 
such, for instance, as the Tezpur-Balipara Light Railway, 
one to which I have devoted the greatest amount of 
attention, and the length of which, I may repeat, is 
20.10 miles, with a 2ft. 6in. gauge, the following rolling 
stock has been found suflicient :—Three tender engines; 
two upper and lower-class composite carriages; two 
lower-class carriages with screen compartment for native 
women; two brake vans; three covered goods wagons ; 
twelve high-sided, six low-sided, and two platform wagons. 
The locomotives have a leading four-wheeled bogie and 
four-coupled wheels, the latter 3ft. 3in, diameter, and a 
six-wheeled tender carrying 800 gallons of water. The 
diameter of bogie and tender wheels is 2ft. The maxi- 
mum axle load is about four tons, and the total weight of 
engine and tender in working trim is about 22 tons. 
The line is laid with 30]b. steel rails, the sleepers 
being put exceptionally close in order to obtain smooth 
and saferunning. The diameter of cylinders is 9in., with 
16in. stroke. These engines easily haul mixed trains of 
seventeen vehicles—totalling 100 tons—over the steepest 
gradients which are found up to the sixteenth mile of 
the line, and over short lengths of 1 in 125. Beyond the 
sixteenth mile, the traffic being much lighter, short 


* No, I, appeared April 23rd, Bisse 
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THE PROGRESSIVE INCREASE IN THE SIZE OF SHIPS 
( For description see page 443) 
‘ d 
DIMENSIONS OF ATLANTIC LINERS 1867-1910. | 7 ] 
Estimated increase curves to 19/5 —~. —-.—.— JA. 
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lengths of 1 in 100 are encountered. The ordinary speed besides many main roads, a large system of special ayri- Oil seeds, 12 maunds @ 33, 4d. ... Rs. 39... £2! 
for the line is 20 miles an hour, but on occasions it has cultural roads and a network of navigable canals, all of or! Grain, 12 maunds @ 2s. Rs. 24... £14 
which must to some extent compete with the light rail | Hemp, 12 maunds, (@ 4s, Rs. 48 ... $3 


been found necessary to accelerate this to 30 miles an 
hour. 

There is no doubt that the class of rolling stock in 
use on a 2ft. 6in. gauge line gives as high a carrying 
capacity as is likely to be required on this class of 
line, and the advantage of commencing with a gauge 
of this dimension, as has been found in the case of 
the Barsi Light Railway, is that as traffic improves 
wagons and engines of the better class can be gradu- 
ally substituted for the lighter and more economical 
rolling stock, such as sufticiently serves the purpose for 
the first few years. 

The cost of constructing the Tezpur-Balipara Light 
Railway has worked out at about Rs. 23,708 per mile, 
but these figures include the cost of further extending the 
workshops and increasing the rolling stock. It will be 
observed that, considering the shortness of the line, the 
cost of rolling stock is very heavy, and, indeed, the 
working expenses of the line for the first few years were 
considerably in excess of what was expended later on, 
when the line was in good running order. 

One of the greatest requirements in Eastern Bengal at 
the present time is the introduction of further light rail- 
ways, and the Government of that Presidency are 
seriously considering the advisability of putting into 
execution some of the excellent plans which have already 
been submitted to them. 

For the following figures, which are given for the purpose 
of estimating the traflic prospects of light railways in this 
part of India, I am indebted to Mr. J. W. de Tivoli, 
Engineer-in-Chief and General Manager of the Tezpur- 
Balipara Light Railway, and they show that a larger 
railway traffic may be anticipated in the Serajganj 
district than even in the Nile Delta. 

The population per square mile is approximately the 
same, and the value of produce is also approximately the 
same, or, if anything, rather greater in Eastern Bengal. 
The weight of produce (which would determine in this 
case the amount of railway earnings) is very much 
greater, however, in the Serajganj district. 

That this must be so is at once evident from the fact 
that over 80 per cent. of the crops of the Nile Delta are 
cotton with an average yield of under six maunds per 


ways. Whilst in Eastern Bengal there are practically no 
roads, the very few that exist are unbridged, and are, 
therefore, useless for carting produce. There are no 
navigable canals, and the side rivers can only be used by 
boats during the rains (enduring four months), and they 
are rapialy silting up. 

The authority for the figures that follow is given in 
each case :— 

Population and area.—Sir Wm. Willcocks, M. Inst. C.E., 
in his book on “ Egyptian Irrigation ’’—second edition, 
1899, page 21—-gives the following :— 





Population 
Delta provinces. Acres, Population. per 
square mile. 
Menufia ... 351,596 864,206 1568 
Garbia 1,077,047 1,297,656 768 
Kaliubia ... 191,843 371,465 1225 
Sharkia 568,484 749,130 838 
Dakhalia... 514,462 736,708 896 
Behera 734,395 631,225 545 
Total 3,437,827 4,650,390 Average 866 


It will be observed that only the two smallest provinces 
have a population of over 1000 per square mile, whilst 
the two largest are under 800 per square mile. The 
average population of the Serajganj region is 800 to 
over 1000 per square mile, as shown by the ofticial census 
report. 

On page 19 of the same work by Sir William Will- 
cocks, the gross annual yield of the 3,437,827 acres of 
agricultural land in the Nile Delta is given at £23,475,000, 
and the average yield per acre is stated tobe £7. On 
page 18 the details of these crops are given, and it is 
stated that 40 per cent. of the land is double-cropped, the 
second crop yielding £3 8s. to £3 9s. per acre. Sir 
William Willcocks gives the average yield of cotton per 
acre at 3 kantars for the northern half of the Delta, and 
64 kantars for the southern half; the kantar being 98.9 lb., 
the general average works out well under 6 maunds. 

The return of jute in the Serajganj district is from 18 
to 24 maunds per acre, as stated by the local agriculturists, 


| and the average yield for Bengal is 15 maunds per acre. | 


acre; whilst the principal crop of Eastern Bengal is jute, | 


with an average yield of over 15 maunds of fibre per 
acre. 


double cropped; in the Serajganj district much of the 
land is double cropped, and in certain favoured districts 
In the Nile Delta there are, 


three crops are raised, 


Of the land in the Nile Delta only 40 per cent. is | 





Inquiries recently made from ryots in the Serajganj dis- 
trict show the weight and value of crops there to be as 
follows :— 
Rainy Season Crop. 
Jute, 18 to 24 maunds (average 21) @ Rs. 6... Rs. 126... £8 
( Paddy, 30 to 45 maunds (average 36) @ Rs. 2... Rs, 72... £5 


(Sirew : .. Ra, 45... £3 


The average yield for Serajyanj would, therefore, range 
from 33 maunds, of a value of £10 10s. per acre, to about 
42 maunds, of a value of £9 10s. for double-cropped land, 
or about £8 if only one crop is raised. The districts 
through which these Bengal light railways are projected 
lie along the Brahmaputra River, and are the best jute 
and rice districts in Eastern Bengal, the land being 
annually fertilised by the flood waters of that river. But 
even taking the general average figures for Lower Bengal, 
we find the weight of crops heavier than in Egypt, and 
the value little, if at all, inferior. 

Just as the question of gauge in connection with the 
trunk lines of India has always been the subject of 
controversy, so has the question of the best gauge for 
district light railways formed the subject of endless 
discussion. One finds as many advocates of the 2ft. 
gauge as of the 2ft. 6in. gauge, but the Government 
of india have, after long and careful consideration, 
and it may be assumed, armed with the best opinions 
that they could obtain, decided that pending the 
advent of the standard gauge in its wake, as necessity 
arises, and as the finances of the country can afford it, 
the 2ft. 6in. gauge is the right one, and it has expressed 
the wish that this gauge should be adopted whenever 
either the standard or the metre gauge is departed from. 

Until recent years the metre gauge railways in India 
were toa very large extent isolated from one another, 
but now the group north of the Ganges has been linked 
up with the group in Rajputana, while the latter has 
also been linked up with a group in Kathiawar. In 
the Provinces of Burma and Assam, as well as in 
Hyderabad-Godavery, and in Southern India the metre 
gauge railways are still cut off from one another. _ 

Many advocates of a common gauge for light railways 
point to the advantage of being able to transfer rolling 
stock from one part of the country to another in the 
event of a sudden increase in the traffic. Were this 
possible to any great extent it would permit of the 
interchange of vehicles for through traffic, thus saving 
trans-shipment or its accompanying delay at junctions 
and the consequent damage to goods; while the quantity 
of rolling stock required would also be diminished, not 
only on the feeder lines but on the broad-gauge or trunk 


lines ; but it is highly improbable that these railed roads, 
| which are built at distances of several hundreds of miles 


| from one another, would be likely to borrow one another’s 





rolling stock. : 
In the Presidency of Madras the 2ft. 6in. gauge will be 
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.d upon all new light railways constructed, and not 
erga the light lines in the Madura district so adapted, 
ar the Rajah of Parlakimedi has also selected this 


gauge for his line. 











THE GRAVING DOCKS OF THE WORLD. 
By N. G. GEDYE, B.Sc., Assoc. M. Inst. C E, 
No. L 
Tax choice of dimensions for the graving docks of the 
ture constitutes a difficulty which faces most dock 
engineers and harbour authorities when considering 
schemes for the improvement and extension of existing 
facilities. Not only is this so in the case of ports of the 
first rank, but the difficulty presents itself in most other 
instances when graving dock accommodation is being 


fu 





occasional vessel of exceptional size. 
be said in favour of this point of view in the case of the 
average port authority, especially in this country, where 
large docks occur at comparatively short intervals around 
the coast line. Inthe case, however, of ports of the first 
class, such as Liverpool and Southampton, dealing with 
the largest type of transatlantic steamships, such a 
policy is out of the question, and provision must of 
necessity be made not only for the largest ships afloat at 
the time the construction of a dock is undertaken, but 
also for any vessel which it is reasonable to expect may 
be built for some years to come. 

It is significant that the graving docks constructed at 
first-class ports during the past fifteen years have almost 
in every case ceased to meet the maximum demands of 
shipping within a very few years of their completion. 
Until 1899 Liverpool had no graving dock having an 


TABLE I.—Graving Docks in H.M. Dockyards. 
Notre.—Only graving docks over 450ft. in length are included. 





Length 
e to 
Name. a = sae = 
2s oo @ 
a. So <™“™ > ° 
ie ok Je oe 
= < 
PuAeaau: ft. in.| ft in | ft. ir. | ft. ip. | fc. in. 
Dock D 491 5/| 491 5 78 9{| 73 9 80 0 
_—E ;| 457 5141610] 78 9| 73 9] 80 0 
F 457 5/416 8} 81 7] #0 2| 82 2 
ce .. «| 457 5) 416 8] 81 7} 80 2] 82 0 
Ne. 9 .. 656 6 | 650 0] 82 9] 75 1| 84 0 
| | | 
PortTSMOUTH. | | whe | 9 
— » mE 76 6 7 0 
Docks Nos. 7 and 10) 619 11 | 615 0 t os 0 | 80 0! 8811 
Dock K | 00 9 | 496 6) 78 0] 72 0; 80 0 
Seal ” 7.1 5683 91559 3| 81 0] 78 9] 82 0 
oa aN .. +| 566 5 | 559 11 81 8} 78 9] 82 0 
” Gi... ...| 61211] 607 3} 98 1] 88 0} 9311 
Deep Dock D..| 460 7 | 43511 | 80 4] 75 0| 81 9 
North Lock B.E...| 467 7 | 458 8| 81 7] 42 6] 81 9 
| | | | 
South Lock C.F. | 467 7 | 458 8 | 80 6 | 40 6 81 9 
New Lock... | 850 0 | }i10 Oo] — 
DEVONPORT. | | 
New Long Dock (2)} 476 &4 142 3) 77 O 73° «0 79 «8 
KKYHAM. 
Duck No.4... 659 0 | 650 0 93 4 78 7 9% 0 
No. 5 745 0} 745 O 93.9 78 7 95 0 
» No. 6 qi] 0} 741 O 93 9 76 «8 95 0 
Entrance Lock 730 0} 730 0 93 9 76 8 9 0 
H AULBOWLINE. | 
No. 1 Dock GOS tH) G00 Oy) 92 6| 48 6) 94 0 
GIBRALTAR. | 
No. 1 Dock 863 0/851 9| 94 1) 8&7 95 0} 
Noa 2 ss 163 0)} 552 0] 98 8 87 0 95 0 | 
No.3 4, . 163 0 | 45010] 93 8} 87 0| 9 0} 
MALTA. | | | 
No. 3 Somerset Dk.| 471 & | 427 7! 78 2 42 4 80 
Nos. 1 and 2 Docks| 466 5/536 5] 75 9] 26 9! 81 
No. 4 Hamilton Dk.| 538 6 | 620 6 | 92 &| 74 0) 94 
Nos. 5 and 6 Docks} 796 6/770 0} 93 %| 84 0] 95 
No.7 Dock ... ..| 556 6| 530 0| 93 9| 87 0| 95 0 
| 
Hon Kona. 
No. 1 Dock 68 0} 554 9/| 93 6] 88 O 95 0 
Simons Bay .| 757 41745 0] 94 0| 87 0] 95 6 
| | | | 
BERMUDA. | | 
Floating Dock 545ft | Oin. ovelr all , o— 92 9 
RosytH, 
Dock 70 0} — |100 0; — — 
Lock 1650 0| — |i0 oOo} — wat 
| | | 
SHEERNEsS, 
Floating Dock 


Breadth at entrance | 


co 2 oO 











bo 

Depth. Pe 3 | 

nie —\pe3 
aC PE 5s has 
a Se |S pe 8 | Remarks. 
2 4 Lo lal es 
@ |¢ | & ee 
e |e | = Pee 
ee) c a | % _ 
ft. in. | ft. in. | ft. in | ft. in. | 

32 7| 2811| 14 5| 17 3 bin, less depth on blocks 

32 7] 2811| 14 5| 17 3| din. ‘a 

34 1) 29 5) 141) 17 3 | 7in. a 

33 1| 2 5| 1411] 17 3] 3in. : 

338 3] 29 7] 15 0} 17 3 | Completed 1903 

| 

27 6) 24 8| 14 O}I : 

27 8 24 10 | 4 21 30 4 | Double dock 

388 3] 30 6| 1910] 17 8 — 

34 0| 31 2] 20 6| 17 8 | Qin. less depth on blocks 

84 0; 31 2); 20 6| 17 4 

341) 31 $1 -20 71 17 4.| lin. oe 

41 5| 38 7| 28 0} 3t 0| 2ft. a 

42 9} 3911 | 29 3| 17 8 5ft less depth on blocks, can 

| | | | be used as dock 

41 7| 38 9} 28 1) 17 5 | 3ft. 7in. less depth on blocks, 

| | can be used as dock 

46 6; 43 8 | 33 (0 — Under construction, can he 

} | used as dock 
3110| 28 4| 16 4| — | Ift.lessdepthon blocks. +Add 
| 8ft. 10in. for undercut for 
} | | ram 
86 0; 32 6; 20 6; 42 1 her less depth on_ blocks. 
Jompleted 1906 
36 0; 32 6; 20 6; 42 1 | Gin. less yey blocks. 
| Completed 1906. Double 
dock 

47 6| 44 0} 32 0! 43 O | 6in. less depth on blocks. 

Completed 1906. Double 
dock 

17 6 44 0 32 0 | 43 0 | Can be used asdock. Com- 
| pleted 1906. Can be length- 
| ened 86ft. 

32 7 29 7 | 2010} 17 9 | 2in. less depth on blocks. 
} | + Now being lengthened from 
| | 412ft. 6in. on blocks to 

| | | | 600Ft. 

41 1} 40 7} 38 O]| 40 Of 2ft. 6in. less on blocks) 

38 7| 38 1| 35 0| 40 Of — - 

38 7| 38 1] 35 0| 40 o3| _ 

Noelides | 32 38 | 16 4 28ft. 8in. deep over blocks 
ey | 23 3] — _ | 20ft.deepvuver blocks. Double 
| } | dock 
ae 2911} 38 0| = 
"| "| 36 9| 40 0 | 34ft. 11in. depth on blocks at 
| H.W.O.S.T. Double dock. 
| | Completed 1906. 
r ‘ 34 3) 40 0 | 34ft. llin. depth on blocks at 
| | H.W.O.S.T. Completed 1906 
39 3} 386 0} 30 0| 23 6 | Completed 1908 
38 9| 3611| 33 5| 23 6| Depth over blocks at 


§ t 

| | H.W.0.S.T.,36fr. 6in. Dble. 
| dock, Completed 1909 
Lifting capacity, 16,500 tons, 


‘locks — 
} Constructed 1902 


33ft. (|'n. over | 


; o— Construction commenced 
| | 1909. Space is reserved 
for 2 additional dry docks, 
and for lengthening this 
dock to 1000ft. 
Construction commenced 
1909. Can be used as dry 
dock. 


40 0 36 0 


54 0| 50 0/] 38 0 


| 

| 

Badia 

| | 
ae ae 
| 

| 





| Proposed 1909. Lifting 
| capacity 22,000 to 24,000 
tons. 


| | 


} If box caissons are provided for outer stop. Completed 1907. 


considered. A dock which is sufficient to meet all the 
requirements of to-day in a port of secondary importance 
may be totally inadequate for the shipping frequenting it 
a few years hence. 
and, even to a greater extent, the dock authority, has to 


consider the claims of economy, and on the other, the | 
possible results of a parsimonious policy of to-day on the | 
trade of the port a few years hence. Is it sound policy, | 
and is it economical in the long run, to build a graving | 


dock with the view to accommodating a few large vessels 
five, ten, or even fifteen years hence, when a dock can be 
constructed to meet present needs at a cost which may 
re perhaps, only two-thirds the expenditure required for 

¢ larger structure? It will probably be urged by the 
dock manager and 


capable of accommodating the normal shipping of the 
i with a fair margin will be sufficient for the next | 
ven years and more, and that it is not worth while to 


ae a largely increased capital expenditure for the sake 





On the one hand the dock engineer | 


bis directors that the dock which is | 


entrance wider than 60ft., and the Campania and Lucania 
had to be docked at Birkenhead. Before 1895 Southamp- 
ton had no dock of greater length than 476ft., and Glas- 
gow did not possess a graving dock capable of holding a 
vessel of the dimensions of the Campania until five years 
after that ship was built. 

Sir William White, in the course of his presidential 
address before the Institution of Civil Engineers in 1903, 
expressed the opinion that all first-class ports should have 
provision for ships up to 1000ft. in length, with 100ft. 
breadth of entrance and 35ft. depth of water. Sir 
William’s views on this question were regarded by many 
authorities at that time as extravagant, but not only 
were locks and docks having the provision he named 
being built within five years, but proposals are now made 
for even more lavish accommodation still, and a depth 
of 40ft. in entrance channels and wet dock entrances is 
now called for. 

In this connection the fact must not be overlooked that 


providing graving dock accommodation for an/ a large graving dock occupies in construction from start 





There is much to} 





to finish a much longer time than does the building of a 
liner or battleship. While a huge vessel may be com- 
pleted in two years or less, it is seldom that a dock of 
the largest size can be ready for use within three to five 
years of its commencement. The Keyham Docks occu- 
pied eleven years in construction, and the new Rosyth docks 
are expected to be completed in 1916. It must be admitted 
that in the case of naval dockyards, not only at home but 
abroad, the rapid growth in dimensions of battleships and 
cruisers which has taken place in the last decade has not 
been anticipated and provided for with due foresight. 
To take the case of the Keyham dockyard extension, 
which was completed in 1906, the new graving docks and 
the entrance lock have a width at H.W.O.S.T. of 93ft. 9in., 
and at the level of maximum beam of a modern battle- 
ship entering dock at high water of neap tide in a 
disabled condition and drawing, let us say, over 36ft., 
the clear width is probably not over 90ft. Even so, 
the dimensions of the docks and lock were increased 
in several directions during the period of construc- 
tion, with a view to providing for all possible needs 
for many years to come. Yet the battleships now 
building for the great naval Powers are of such dimen- 
sions that very little margin indeed is provided for their 
accommodation at Keyham. The three battleships of 
the Collingwood class are each 500ft. by 84ft., and have a 
normal draught of over 27ft., which may very possibly be 
increased to 37ft. or more if a ship is badly disabled and 
down in the water. In ordinary sea-going trim, fully 
loaded with coal and ammunition, the Collingwood will draw 
something like 82ft. The new United States battleships 
of the Delaware class are 20,000 tons displacement, 510ft. 
long, and 85ft. beam. Four more ships of this class are 
proposed, and may be of even greater beam. Japan is 
said to be building a battleship of 20,800 tons and 
85ft. 6in. beam, while in France six battleships are to be 
laid down in 1909-10 of 20,000tons each. Germany is not 
far behind with two of 19,000 tons. A glance at the 
curves of dimensions which we give on page 442 will 
serve to show the rapid growth of the modern battleship 
and cruiser, and it is not at all unlikely that ships of the 
former class approaching 90ft. beam and cruisers 600ft. 
in length will be constructed within the next five years. To 
meet this possibility increased accommodation will 
undoubtedly have to be provided at Devonport before 
many years have passed. The same, or similar, facts 
appear when we come to analyse the figures for other 
naval dockyards, and it is only at Portsmouth and Rosyth 
that fully adequate provision for the future appears to be 
in contemplation. At Chatham the largest graving dock, 
completed about 1903, cannot take a Dreadnought. At 
Portsmouth the largest dock is 93ft. wide at H.W.O.S.T. 
level, but the large lock now being built, 850ft. by 110ft., 
will be available as a dock if required. At Gibraltar the 
largest dock, completed in 1907, is 94ft. wide at H.W.O.S.T. 
level, and something over 90ft. at maximum beam. At 
Malta the dimensions are slightly less, and the dock was 
completed in 1906. At Hong Kong the dock just completed 
is only 554ft. 9in. long on blocks and 93ft. 6in. wide at 
H.W.O.S.T. level. The Simons Bay dock, completed this 
year, is 745ft. by 94ft. Rosyth, which may be taken as 
representing the latest views of the needs of the Navy, 
is to be well provided, and it is probable that in this case 
the Admiralty designers have looked weil ahead in 
making their plans. The entrance lock, which 
may be used as a graving dock, is to be 850ft. by 100ft., 
with 36ft. of water on sill at low water. The graving 
dock, entered from the basin, will have a length of 750ft. 
and a width at entrance of 100ft., with a minimum depth 
of water over sill of 36ft. Provision is also made for 
lengthening this dock to 1000ft. if required, and space is 
reserved alongside the site of the dock for two others of 
even greater dimensions. But these works will not be 
completed for another seven years, and in the meantime 
it is a fact that on the whole East Coast of England and 
Scotland there is not a dock capable of taking the new 
battleship except possibly Messrs. R. Stephenson and 
Co.’s dock at Hebburn-on-Tyne, which has only 28ft. of 
water on the blocks at H.W.O.S.T., and could only 
accommodate a Collingwood if light and drawing less than 
27ft. water. Even so entrance could only be obtained at 
spring tides. Another consideration which must not be 
overlooked is the effect of a list in increasing the beam of 
a vessel entering dock. A list of only 5 deg. in a modern 
battleship makes a difference of several feet in the effec- 
tive beam, and a Collingwood would find a difficulty in 
entering Hebburn Dock in such trim. 

The possible adaptation of commercial dry docks to the 
needs of the Navy is a subject which received consider- 
able attention in the paper read by Lord Pirrie before the 
Engineering Conference in London in 1907, and in the 
discussion which ensued. A graving dock suitable for 
the accommodation of the largest class of battleship must 
have an exceptional width and depth of entrance, and 
strength of floor and blocks to carry the concentrated 
load on a comparatively short length of keel. In con- 
nection with the question of depth at entrance, it must 
always be remembered that a merchant ship entering a 
graving dock is generally light and drawing less than her 
normal draught, or if damaged can as a rule be readily 
lightened before entering. But in the case of a battleship 
in damaged condition, the draught may be increased by 
perhaps 7ft. or 8ft. over the normal, and the possibilities 
of reducing the draught are restricted. A few modern 
graving docks at large commercial ports fulfil these 
conditions, and others could be adapted at comparatively 
small cost. Lord Pirrie in his paper said: “It has been 
pointed out by the First Lord of the Admiralty that 20 to 
25 per cent. of the tonnage of the Royal Navy is always 
under repair or overhaul, and if in these circumstances 
the existing Government docks are fully utilised, as I 
understand is the case, a much greater number would be 
required in time of war or similar emergency. In no 
more suitable places could the Admiralty construct new 
docks than the large shipbuilding and engineering ports, 
the majority of which are much more conveniently 
placed than are the Government dockyard establishments, 
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as there would be vast supplies of labour for them to draw 
upon in emergencies, and in the event of these Govern- 
ment docks not being required by the Government they 
would be available for other classes of shipping.” Sir 
John Wolfe-Barry, referring to Lord Pirrie’s statement, 
said he had on several occasions approached the Admiralty 
and asked them whether they would contribute to the 
cost of making dry docks, which are fit for commercial 
purposes, suitable for his Majesty’s ships, but in every 
case he had been refused. It seems inconceivable that 
in the event of a naval war a disabled battleship in the 
North Sea has no possible port of repair nearer than 
Portsmouth on the South Coast, and—in 1910—Belfast 
by way of the north of Scotland. 

A reference to the figures in Tables I. and II. will show 
how few docks, commercial or naval, existing or building, 
could take in a disabled Collingwood drawing over 30ft. 


TABLE II.—Great Britain: Commercial Graving Docks over 550ft. in Length. 





of water. There is none on the East Coast. At South- 
Available docking Breadth of 
length. entrance. 
Name. 
Atlevel Atcoping H.W.O.8.T,) On 
of blocks, _ level. level. sill. 
ft. ft. ft. ft. 
Burntisland be _ _— — _- 
Leith re oo -- — 94 — 
HEBBURN. 
R. Stephenson and Co.} 700 711 90 90 
WALLSEND. 
Swan, Hunter and 536 550 744 — 
Wigham Richardsor 
HARTLEPOOL. 
Central... ... -| 570 | 570 69 
MIDDLESBROUGH. 
Tees Conservancy .... 555 576 59 _ 
Smith’s Dock No 1 ..| 850 | 550 67 67 
HULt. 
Alexandra No.2... ..) 530 558 645 — 
TILBURY. is 
Doub e large a «cf SE | O06 77 
Double small... ... .. 84l S68 66 -- 
SOUTHAMPTON. 
Prince of Wales (No. 5), 740 | 750 905 - 
Trafalgar (No. 6) .. 845 | 860 90° 90 
Woolston as ..-| 1000 | —_ 115 115 
FALMOUTH Nu 2 ... . 537 550 67 56 
AVONMOUTH : ...| 850 914 100 100 
NEWPORT. 
Tredegar =e 708 718 65 65 
CARDIFF. 
Bute we ...| 590 | 600 Sas 53 
Commercial ... ... ...! 550 600 60° = 
Mount Stuart No.3 ...| 550 550 65 65 
Channel... ... ..| 618 | 618 634 27 
Barry. 
No. 1 a se - 7843 7844 5D — 
No. 2 Vice oe eS 625- 70 65 
Commercial ... ..| 8578 | 8674 52 — 
Swansea... ...| 1000— | —_— 100 _ 
MEZORD ... .. ..: .| COD | 600 683 633 
LIVERPOOL. 
i | 9253 rt 94 
Brocklebank ..| 804 | | 100 100 
a ee 80 80 
Herculaneum No.1 ...| 7584 on floor |- 60 —- 
2 No.2 || 930° | 60 60 
- No. 3 788 60 60 
2. No.4... 754 80 80 
BIRKENHEAD. 
West Float N». 1... ...) 930 | | 60 _ 
= me 2... 4, Fao on floor 481, — 
No.3... ...| 750 | ( 8 
Tranmere Bay No. 1 ...| 660 798 89 80 
i ae 816 861 99 90 
(FREENOCK. 
Harbour Trust Dock .... 600 635 ays 
(,;LASGOW, 
Clyde Trustees No.1...) 551 65, 
e No. 2.. 575 BYE 64° 
a No. 3...| 880 885 83 
BELFAST. | 
Alexandra ... .-| 860 | 825 ' ae ats ise 
‘5 
New Gra: ing Dock ® 850 S87 96 96 


ampton there is one—possibly two—at Portsmouth one, 
Avonmouth one, Liverpool two, Birkenhead two, Belfast 
one (aot yet completed), and at Keyham four. 








THE SAFETY OF BRITISH RAILWAYS. 


THE Board of Trade have reverted to an old arrangement 
of publishing an annual return of accidents and casualties on 
railways in advance of what is known as the General Report, 
so this year we are in possession of figures that for the last 
five or six years have not been available until August. From 
this annual return we learn that we were correct in stating 
in THE ENGINEER for January 8th last, that not a single 
passenger lost his life in a train accident on a British railway 
during last year. This may not be a record, because in 1901 
there was a similar clean bill, but when it is stated that the 
number of passengers injured in train accidents during 1908 
~—283—is the lowest figure that has ever appeared under this 
head, then, we think, it may be regarded in the most favour- 
able light possible. Servants have not fared so well, as there 
were some fatal collisions. The figures for 1908 are six 
servants killed and 164 injured in train accidents, the average 
for which during the last thirty years his been 12 killed and 
127 injured. The number of passengers killed (102) and 
injured (2242) by trains but not in train accidents is about 
the same as a year ago—the number killed is the same. Of 
these 38 were killed and 1900 injured when getting in or 
out of trains, or by the closing of carriage doors. Amcngst | 





the casualties to servants by the movemez.t of trains, but not 


| wrist and one of the eyslid, both very difficult to cure—were seen, 


| rather common among naval men may be due to the work which 


in train accidents, there is much room for comfort. During 
the year 1907 there were 876 servants killed. This is, 
admittedly, a sad record, but it is better than any previous 
year. The number injured (4976) is much higher than any 
year except 1907, when the figure was 5577, but it is claimed 
that this is due to an amendment in the requirements as to 
accidents to be reported that came into effect January Ist, 
1907. The accidents to persons who were not passengers on 
railway premises who fell ascending or descending steps, were 
struck by barrows, fell over luggage or parcels, oroff platforms 
on to the ballast, is about the same in 1908 (5 killed and 863 
injured) as in 1907 (5 killed and 836 injured). The casualties 
toservants in their work caused by other reasons than train 
accidents or by the movement of trains show that during 
1908 there were 50 servants killed as compared with 55 in 
1907 and 19,041 injured as compared with 15,701 in 1907 and 
11,891 in 1906. The amendment made January Ist, 1907, 
accounts in part for this increase, but a considerable further 
| addition was to be expected from a change made in the latter 





Depth at Date 
H.W.O.S.T. of 
con- Remarks. 
/ =. struc- 
On On tion. 
sill. | blocks. 
ft. ft. 
_ — Proposed 1908 
Proposed 1908 
284 28 1904 — 
26 26 | 1897 
19 19 1880 
154 15 1876 a 
26 26 1908 Provision for lengthening 15vVft. 
21 204 — Large graving dock proposed at Ihnming- 
{ham 
323 313 1886 | as 
278 2. 4 \ 1886 | Double docks 
35 324 | 1895 
33 33 1805 
374 Proposed 1908 
22° 2) - 
{ 34 34 \ 2 ‘Lk 
136 max. (34 max. | 1908 Double dock 
28 28 1902 
25 25 ; ws 
23 23 a 
28 28 1902 
27 - 1897 Double dock 
245 24% 1889 Double dock 
2Y | 283 1899 omen 
26% 26% 1893 Double dock 


Proposed 


34 27 to 24) 1890 





The floor is 4ft. above sill. 
318 318 | 1899 
(max. de|pth 34) 
328 328 | 1905 
) 1905 
1868 
1866 — 
225 1881 
263, 1905 
235 1878 
2645 1850 
2675 1860 = 
; 2 | . (The length of these docks may be in 
4. als on | creased by about 38ft. by placing 
ee iii 996 | caissons in outer stops. 
20 1s} | 1896 A large graving dock is proposed 1000ft. 
in length. 
223 22 1875 
223 221 | 1886 os 
263 26 1898 Double dock. 
{ Can be divided into three sections. 
253 234 The walls of entrance and dock have 
| a considerable batter. 
35} 32? | — Will be completed 1909. 


part of 1907, as to including certain mishaps as accidents on 
railways instead of in factories. That there is no ground for 
anxiety as to the increase recorded may be judged from the 
fact that there are fewer fatal cases and from the heads under 
which there are increases. Altogether, if the year 1908 was 
a bad one for railways from a financial point of view, it was 
satisfactory so far as safety of working is concerned. 








AccorDING to M. P. Bellile, a French naval surgeon on 
board the Descartes, which has been engaged in the campaign in 
Morocco, the members of the ship’s company who were employed in 
wireless telegraph duty developed various affections in consequence 
of the action of the Herzian waves. Mostcommonly the telegraphists 
complained of their eyes, a slight conjunctivitis similar to that 
occurring amongst those who work with arc lamps being found. 
Although this of itself was not generally at all serious, yet in one 
case, where the attacks recurred again and again, keratitis was 
produced, which resulted in a leukoma of the right cornea, and 
consequent impairment of vision. In order to protect the eyes 
from damage by the ultra-violet rays of the electric emanation, 
which have a very powerful action, it was recommended that 
yellow or orange glasses should be worn. Not only were the eyes 
of the operators affected, but two cases of eczema—one of the 


probably due to the same cause. Lastly, one of the officials who 
had been employed for several years in wireless telegraphy suffered 
from painful palpitation of the heart, which came on after working 
for any length of time at the instruments for sending messages. 
This man was quite free from any organic lesion of the heart. 
M. Bellile is disposed to think that a good many of the cases of 
‘*nervousness” and neurasthenia which seem now to be getting 
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THE ARICA-LA PAZ RAILWAY. 





Arica is one of the two departments into which the 
Province of Tacna is divided, and was formerly owned by 
Peru. In the war of 1881-4, which was fought out between 
this Republic and Chile, the Province of Tacna was 
accepted by the latter as an indemnity, but at the time 
that it was handed over its real value was unknown 
Subsequently it was discovered that within its borders 
were nitrate deposits of great worth, and in such abundance 
that a supply for at least 500 years was estimated to be 
available. IJt is small wonder that Peru is now hankering 
after its lost Province, which, by agreement with Chile 
was to be re-delivered to it again after ten years, pro. 
vided a cash payment of £10,000,000 was made. Chile 
having learnt the worth of its acquisition, now steadily 
declines to entertain any idea of a re-transfer, having, to 
save its face, taken a plebiscite, from which it has been 
made to appear that the population is “ overwhelmingly 
in favour” of adhesion to Chile. i 

Arica is the seaport town of Tacna, and has a popula. 
tion of about 3000 inhabitants. It lies ona plain bounded 
on the south-west by hills of moderate elevation, the 
highest being El Morro, a fortified promontory s55ft, 
above sea level, which affords excellent protection from 
storms to the shipping of the harbour. Of great com. 
mercial importance, also, is Arica, constant commu. 
nication being maintained between it through its 
port, with Valparaiso in the extreme south, and with 
Panama in the north. 

Having already connected Arica with Tacna by railroad, 
a distance of 39 miles, the Chilian Government have long 
cherished the ambition of extending the line to La Paz 
in Bolivia, while the Bolivian Government have been 
equally anxious, by this means, to overcome the obstacles 
imposed upon their country by Nature arising from the 
absence of any kind of port or outlet to the sea. 

The enterprise which has now been resolved upon 
will provide some engineering features of the greatest 
interest. In order to construct this remarkable railway 
it will be necessary to drive it through or over the great 
mountain chain of the Andes, which shuts off Chile from 
the Argentine Republic and Bolivia. The first step taken 
to overcome this natural obstacle of intercourse between 
the three Republics was the Antofagasta and Bolivia 
Railway. The second was a connection with the Argentine 
system through the great spiral tunnel now being con- 
structed under the Uspallata Pass, which stupendous 
engineering work is practically finished and will be 
opened to traffic in the month of May of next year, 
admitting of the passage over the first trans-continental 
railway line in South America, from the Atlantic to the 
Pacific. The third step will be the crossing of the Andes 
at one of the low passes above Copiaps, to connect with 
the Argentine lines from Tucuman with the Bolivian 
system. Surveys have already been authorised, and 
work has been commenced upon this project. The 
fourth, and by far the greatest, engineering undertaking 
will be the Arica-La Paz line, the construction of which 
will cost the agreed sum of £2,334,395. The difficulties 
to be overcome, though not insuperable, are very great, 
a fact which will be understood when it is stated that, 
even before the surveying party were able to make any 
progress, long distances over the mountains had to be 
blasted away with dynamite. 

The route which, after many years’ careful examination 
and consideration, has been selected for the railway line 
will follow the Valley of Lluta from Arica to the Inn of 
Incara, a distance of 104 miles. This latter station will 
mark the highest elevation in the passage of the Andes, and 
will also form the crossing point for the proposed Tacna 
line. From the Inn of Incara the line will continue down 
to La Paz by a gradual decline a further distance of 188 
miles, making the total length of the line to be con- 
structed 292 miles. The section between Arica and 
Incara will have an average gradient of 4.5 per cent., but 
at certain points, where a series of perpetual cascades of 
from 10ft. to 15ft. in height have to be followed, and 
measuring some hundreds of yards in length, the grade 
will be from 15 to 20 per cent. Owing to the narrowness 
and depth of the ravine which has to be traversed, it will 
prove impracticable to develop the line out in order to 
reduce the gradient; and the only resource open to 
the engineers is to equalise the sections, rising for this 
purpose to a certain height above the ravine. It has 
been found that by establishing a maximum gradient of 
6 per cent., the greatest height of the line above the river 
will not exceed 160ft.; and here the rack-rail system will 
be introduced. The minimum curve is 460ft. radius, and 
there will be a considerable number of curves of about 
500ft. radius. In this section, which will be the heaviest 
on the line, there will be 48 bridges and one viaduct, 
most of the former being built of stone arches of 15ft. to 
25ft. span, while others will be of steel beams from 65ft. 
to 100ft. long. One bridge in particular will have to span 
a chasm of 150ft., which will also be the height above 
the river which flows beneath. Owing to the torrential 
character of the rivers in this mountainous district, and 
to the number of heavy rocks which are carried down by 
the waters, bridges of a single span will be chosen. 

There will be no fewer than 70 tunnels, with a total 
length of 5000 yards, the longest being one of 175 yards. 
Practically the whole of these tunnels will have to be 
bored through granite or metamorphic rock, but, as is the 
case on the line of the West of India Portuguese Rail- 
way, where the same class of rock is encountered, it will 
be unnecessary to line the tunnels. 

The altitude of the Inn of Incara is 13,570ft., and from 
here to La Paz there will be a down grade of some 1660ft. 
in 188 miles, the altitude of La Paz being about 11,900It., 
but this part of the road offers no serious engineering 
difficulties. As already stated, the entire length of the 
road to be constructed is to be 292 miles, and it is to be 
expected that, taking the long steep climb and the subse- 
quent descent which will have to be cautiously undertaken, 





is being done in wireless telegraphy. 





into consideration, the distance with passenger trains will 
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occupy 144 hours in transit. Beginning at a point 50 | 
miles above Arica and ending at a point 71 miles | 
still higher, there will be six locations of the rack rail, and | 
in the section where the steepest gradients occur the total 
length of the rack rail will be 19 miles. 

Mr. Josiah Harding, M. Inst.C.E., who made surveys | 
of the whole route on behalf of the Chilian Government, | 
reports that fluctuations of temperature on the elevated | 
part of the line are strikingly great. His instruments have | 
recorded a temperature of — 25deg. Cent. at sunrise on | 
days when the noon temperature rose to 38 deg. Cent., a | 


| vertical drop of 250ft. 
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the railway simultaneously from Arica, in Chile, and 
Viacha, near La Paz, in Bolivia, and the line will be divided 
into five sections, each section having been tendered and 
estimated for separately. By terms of agreement with 
the Governments of Chile and Bolivia respectively, 
materials of every kind, machines, and tools for the con- 
struction of the railway will be exempt from all import 
duties and all Government and city taxes. The Govern- 
ment of Chile will pay for all work every two months by 
means of warrants, holding back 10 per cent. from each 
warrant as a guarantee. The contractors have under- 


year, showed four cubic metres per second. It is pro- 
posed to take the water for a hydro-electric plant from the 
river near this point and convey it by pipe line to a point 
about 1000 yards below, within which distance there is a 
It is estimated that this will 
furnish sufficient power to run the trains from Arica to 
Umapalca, nearly 100 miles, and within seven miles of 
the summit, the Inn of Incara. Additionally it would 
serve to operate the yards and wharves in Arica, light 
the city, and supply all the necessary motive power which 
might be needed for many years to come. 
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range of 63deg. Cent. Turned into Fahrenheit, this | 
means a range of from — 18 deg. below zero to| 
+ 100.4 deg. above zero, or a total range of 113.4 deg. | 
Fah. in a few hours. ° As a contrast, we may say that the 
average daily range of temperature at Greenwich is only 
17 deg. Fah. 

As regards water arrangements, the engineers have been 
assisted to some considerable extent by the natural pro- 
vision of this element. The flow of water in the Lluta 
River, taken at a point about 60 miles above its mouth, 
after three years’ drought and in the driest season of the 
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THE ROUTE OF THE ARICA-LA PAZ RAILWAY 


It is satisfactory to be able to note that the contract for | taken to complete the entire line within a specified)time ; 
constructing this remarkable line has been secured by a | and acceptance of the work will be by entirely finished 
British firm, namely, Sir John Jackson, Limited. The | sections. Mr. J. Norton Griffiths, of the firm of 


| company has joined with Griffiths and Co. (contractors), | Griffiths and Co. (contractors), Limited, has already sailed 


Limited, in undertaking this enterprise, the negotiations | for Chile, and will be joined by Sir John Jackson within 
having been conducted through Mr. Mateo Clark, one of | a few months. Y 
the famous Clark Brothers, who have carried out a large| We are enabled to give on this and on page 450 a series 
number of railway contracts in South America. | of views which have been taken along the line of survey, 
The contractors have already lodged or will lodge the | which is shown in the map which we also give. These 


| sum of £50,000 by means of a certificate of deposit to the | views afford an excellent idea of the mountainous character 
' order of the Government of Chile. They will commence | of the country which is to be traversed. 
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Northern, and the same friction led to the invasion of 
she Derbyshire coalfields, and of Burton-on-Trent by the 
Great Northern, which obtained powers in 1872 to make a 
ine from Colwick—now Netherfield and Colwick—through 
Ilkeston and Derby to Eggington, where it joined the 
North Staffordshire Railway. The first portion of the 
Derbyshire lines was opened in 1876, and large coal- 
sorting sidings were brought into use at Colwick. 

"Tn 1872 line had been sanctioned from the Great 
Northern's Nottingham and Grantham line near Bottes- 
ford to its main line at Newark, and in 1874 a line was 
sanctioned from this Newark branch, which passed 
under the Grantham branch at Bottesford, and thence 
through Melton Mowbray, and later an extension was 
authorised to Market Harborough. This was made jointly 
by the Great Northern and London and North-Western 
companies, was opened in 1880, and gave the latter 
company access for passenger traffic into the Great 
Northern station, Nottingham, whilst the running powers 
for mineral traffic off the Derbyshire lines were exercised 
vid Colwick instead of vid Derby, as had been arranged 
when the Great Northern obtained the Act for those 


es. 

— 1880 the Midland Company’s Nottingham and Melton 
line was opened which, together with a cross country 
line from Manton to Kettering, gave that company an 
alternative route between London and Nottingham, and 
thence, by two short connections, on to the Erewash 
Valley line, and on to Sheffield, Leeds, and Bradford. 

In 1881 the Great Northern obtained powers to enlarge 
its station, but for reasons to be shortly explained 
nothing was done. So the next matter to be noted in 
connection with its system is the construction of the 
Nottingham Suburban Railway. 

On reference to the map it will be seen that a consider- 
able detour had to be made to get from London-road 
station to the Derbyshire lines through Colwick, but this 
would be greatly reduced by the construction of the 
Nottingham Suburban Railway, from Trent-lane Junction 
through St. Ann’s Well to Daybrook on the Derbyshire 













4A ey 
“Op, 3 chee? 
™ 3 ae 
"ng, 4 Age 
02, 
Sige ae 
“Om v4) = pulwell 
en, \ card & 0 
\ ¢ Daybrook , oo 
Ea ———— es: i~ we” 
lagthorpe Junction &)} ~~ 3. wer” 
\ s is, ; C) 
Basford \ S¢ Sherwood sé > 4 
QNew Basford <\ 38 \ 
i) 2 
\ 3) StAnn's Well e8 
Ss 
Tunnel Carrington 3 1 $< 
- E4 #5 
Tunnel gum ion S 1 GF ge 
} yt - = horneywood omc \ i Exchange Sidings 
yn Ne = 
From Erewash 7 = ! coe tieleN N 
valley we ae 
SNS Radcliffe-on-Trent 
~~ 
Be 
\7%aG. 73 
a Gn, “Sid 
. ny 
— ee Midland Railway. eS 
Fo ee Great Northern Railway. ce 
%, POE OSE — Great Central Railway. ~ 
perbd £ —) MEME tc crest Nottingham Joint Station. % 
From < nwnnnwena L.& NW. Railway. " 
& wa — en — — G.N.&L.EN.W. Joint Railway. a 
The Enginecr 


MAP OF RAILWAYS IN THE NOTTINGHAM DISTRICT 


lines, 
line opened in 1889. 


In 1888 the London and North-Western Company | 


opened its own goods warehouse, to which it had | 


independent access by way of the Great Northern at | 


Trent lane Junction. 

In 1889 there was sanctioned the commencement of a 
movement which was to be momentous. We refer to the 
Manchester, Sheffield and Lincolnshire extension to 
London. 
Beighton—east of Sheftield—to Annesley—twelve miles 
North of Nottingham—where the line joined the Great 
Northern, and the Manchester, Sheffield and Lincolnshire 
ran over the line of the latter company into Nottingham, 
using for a time the London-road (low level) s:ation. 
This it commenced to do with goods and mineral 
traffic in 1892, and with passenger traffic in 1893. At the 


same time, the Great Northern exercised reciprocal | station is above the platform level. 
powers and ran trains over the Manchester, Sheftield and | 100ft. long and 40ft. wide. 


Lincolnshire from Annesley to Staveley. | 10ft. wide, into the booking hall, which is 104ft. long, 
la and Lincolnshire—the name | 65ft. wide, and paved with wood. There are four booking- 


The Manchester, Sheffie 
of which wasin 1897 changed tothe Great Central—obtained | 
powers in 1898 to extend its line southwards from Annes- | 
ley to London with a new station in Nottingham, which | 
it was arranged should be the joint property of the Man- 
chester, Sheffield and Lincolnshire and Great Northern 
companies. This necessitated a new line from Trent- 
lane Junction to Weekday Cross, and from Basford and 
Bulwell station to Bagthorpe—see the map. An indepen- 
dent company—the Nottingham Joint Station Committee 
—was formed to construct the new station, for which 
powers were obtained in 1897, and the work was carried 
out with Mr. E. Parry as chief engineer, the joint com- 
mittee having three representatives from each company. 
The new line was opened for mineral traffic in July, 1898, 
for passenger traffic in March, 1899, and for goods traffic 
in April, 1899. The joint station in Nottingham—to be 
known as Victoria Station—was not ready when the line 
was opened, so the Great Central trains called at the 
smaller station—Arkwright-street. The Great Northern’s 
connections were opened at the same time, and its 





Powers for this were obtained in 1886, and the | quickly to release the engines of arriving trains. 


This began by the construction of a line from | roof. The two outer ones have a width of 63ft. each, and the 


trains used a new station—London-road High Level— 
and then it ceased to use its old terminus, which 
was, however, and stillis, used by the London and North- 
Western trains from Market Harborough. Victoria 
Station was opened in May, 1900, and one advantage the 
Great Northern gained was that the distance between 
Nottingham and its Derbyshire lines was again reduced. 
In the meantime the Midland station remained unaltered, 
but powers were subsequently obtained for its enlarge- 
ment. In1905 the work was completed, and Nottingham 
now finds itself furnished with two exceedingly fine 
stations, as may be judged from a study of the plans of 
the same, which we are enabled to publish by the courtesy 
of the respective chief engineers, Mr. C. A. Rowlandson, 
of the Great Central, who is the maintaining engineer for 
Victoria Station, and Mr. W. B. Worthington, of the 
Midland Company. 

The Victoria Station, which is situated between two 
tunnels, is illustrated on page 446. Mansfield-road tunnel 
is on the north, and is 1189 yards long, and Victoria-street 
tunnel on the south is 8392} yards long. The tunnels are on 
the Great Central proper, and the joint boundary extends 
from the south end of the first named to the north end of 
the other. There are two main island platforms 1270ft. 
long, and a maximum width of 68ft., served by four plat- 
form lines, the two centre roads being known as fast 
lines and the outer platform lines as slow lines. Outside 
the latter are passenger lines which have scissor cross- 
ings between them and the slow lines, allowing for a 
second train to arrive and pass in front of one already 
standing in the rear of the scissors, or to pass from the 
rear in advance of a train standing at the front part of 
| the platform. Between the fast lines there is a middle 
siding on which engines and loose vehicles stand, or are 
quickly detached from arriving trains, which siding also 
serves as a cross-over road between the fast lines. Out- 
side of all are through goods lines. There are also eight 
bay lines, four at each end. These bays are 400ft. long, 
and can each be used for either arrival or departure, and 
each pair has scissors crossings near the buffers so as 
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The 
| buffers are hydraulic, and have been supplied by Ransome 
and Rapier. 

A description of this station appeared in THE ENGINEER 
of Jan. 18th and 25th, 1901. It is roofed over for a length 
| of 425ft., and the whole width of 245ft. Columns are built 
in the outer walls, and in the walls of the station buildings, 
and some are also placed in the openings between the sta- 
tion buildings. These carry the three main spans of the 


centre one a width of 84ft.3in. Over the station buildings 
are smaller spans of 18ft. width. The distance between 
the ends of the station buildings is 150ft., and the columns 
there are spaced at 30ft. centres. At the ends of the 
main roof is a wind screen 53ft. deep. Awnings are 
| erected outside the main roof for a length of 235ft., and 
| are carried on columns 30ft. apart. The entrance to the 
The cab awning is 
There are three entrances, 





offices, and on the right is the cloak-room. North of the 
booking-office, with two entrances from the street, is the 
van yard and parcels office. From the booking hall there 
is a footbridge, 20ft. wide, with two sets of steps on to 
each platform. Lineable with this bridge is a subway, 
14ft. wide and 11ft. high, which is used for luggage and 
parcels. There are two 30 cwt. lifts in the booking hall 
and one on each platform. The refreshment rooms on 
each platform are served by an independent subway, 
whilst that on the down platform is connected to the 
luggage subway. All water, gas, electric light pipes and 
cables are carried in underground passages, 5ft. 6in. wide 
and 6ft. high. The four sets of platform buildings are 
each 135ft. long, 20ft. wide, and 40ft. high. North of the 
footbridge is another bridge 15ft. wide, provided to give 
foot-passengers access from the streets on one side of the 
station to the streets on the other. North of this is 
York-street overbridge, 40ft. wide. At the south end of 
the station is Lower Parliament-street, where passengers 


On each side of the station there are a carriage and 
horse loading dock, a 50ft. engine turntable, and engine 
pit. Ten water columns are provided in various parts of 
the station and yard. The station is protected by four 
signal-boxes, one at each end and two in the centre. The 
Station North box contains seventy-six working and 
twenty-four spare levers; the Station South has eighty 
working and fifteen spare levers; the Station East twenty- 
nine working and seven spare; and the Station West 
twenty working andtenspare. A very interesting feature 
is the controlling of signals by means of a track circuit, 
which was adopted here when there were only about two 
similar plants in use in this country. The down line in 
the tunnel atthe station north box, and the up line in the 
tunnel at the station south box are so treated, and the 
work remains to-day as it was laid down nearly ten 
years ago. 

The Midland station, as will be seen on page 446, has 
also two island platforms with four platform lines—Nos. 
1 and 3 alongside the more northerly, and Nos. 4 and 5 
alongside the more southerly ; also one down middle line 
and two up middle lines. There is a third platform on 
the south side, served by No. 6 platform line, but this is 
only used on such occasions as race meetings, Nottingham 
Goose Fair, kc. The two main island platforms are 420 
yards long, and have a maximum width of 75ft. No. 6 
platform is 340ft. long. At the east end of Nos. 1-3 
platform is a bay line 110 yards long. Scissors crossings 
are provided between No. 3 platform line and the down 
middle line, and between No. 4 platform line and the first 
up middle line. There is also a crossover road between 
these middle lines. Scissor crossings are laid in between 
No. 5 platform line and the second up middle line. These 
middle lines are entered at the ends by facing points, and 
can be used as through lines, as well as for standing 
engines and loose vehicles. The through goods lines run 
outside the station on the south side. The station build- 
ings on each platform are built in three sections, and 
occupy a length of about 300ft. The main public entrance 
faces Carringto-street, off which there are five entrances 
—four for vehicles—also side entrances off Station-street 
and Queen’s-road. The cab approach is 300ft. long and 
50ft. wide. Off the cab approach there are three entrances 
into the booking hall, which is 100ft. long and 50ft. wide. 
On each side of the booking hall there is a passage way 
25ft. wide, which enables passengers to enter and leave 
the station without going through the booking hall. Off 
these passages there is also an entrance into the booking 
hall. There are eight ticket-issuing windows in the 
booking-office. On the north side is the cloak-room. 
Next to the booking hall is a wide passage spanning all 
the platforms and lines, and whence there are steps on to 
each platform, also luggage lifts. In the centre of the 
station is a footbridge leading off Station-street to each 
platform, and there is another further eastwards which 
extends to Queen’s-road. On this footbridge there is an 
auxiliary booking-office provided. East of this is the 
parcels office and, bridge for conveying luggage. This 
latter has lifts to raise the luggage and parcels barrows 
off the platform and to lower them. In the centre of the 
station on the north side is an end-on carriage loading 
dock and a milk dock. Near the parcels office is a horse 
and carriage dock and a fruit and fish dock. 

The station is protected on the west—the Derby side— 

by Nottingham Station West signal box, containing forty- 
nine working and three spare levers, and in the station by 
a box on each island platform. Each of these boxes 
contains two locking frames. Signal-box A on the north 
side has ten working and two spare levers in one frame, 
and twenty working levers in the other frame. Signal- 
box B has twenty-five working and three spare levers in 
one frame, and thirty-two working and four spare levers 
in the other. At the east end of the station there is 
Nottingham Station East box, which has sixty-six working 
and six spare levers. Further east is London-road 
Junction where the Melton lines come in. 
Across the station at the west end there will be noticed 
the bridge carrying the Great Central Railway over the 
Midland. The mostnortherly span of this bridge is 171ft. 
long on the skew and 163ft. on the square. 








SHIPBUILDING NOTES 


THE completion by Harland and Wolff, Limited, of the 
Laurentic, the new White Star Dominion Liner, marks 
another stage in the development of the combination of 
steam turbine and reciprocating engine as applied to mer- 
chant vessels. The Laurentic is the second, and is likely to 
be for some time the largest, merchant steamer in which this 
experiment has been tried, and the experience gained from 
the trials and sea performances of this vessel will be enor- 
mously enhanced in value by reason of the direct comparison 
which it will be possible to make between these results and 
those obtained from the Megantic, a sister vessel of the same 
dimensions, to be employed on the same service, but fitted 
with reciprocating engines only. 








THE first vessel of any considerable size in the merchant 
marine in which this ‘‘ combination ’’ system was tried was 
the Otaki, a vessel 465ft. in length, built for the New 
Zealand Shipping Company in 1908 by Wm. Denny and 
Bros., Limited, who have been to a very large extent the 
pioneers not only in respect of the application of the steam 
turbine to various types of vessels, but also as regards the 
application of the ‘‘combination’’ system. The Otaki was 
very similar to two other vessels built by the same builders 
for the same owners—the Orari and the Opawa—the only 
difference being that the latter vessels were a few feet less in 
length than the former, and were fitted with reciprocating 
engines only. Here again a very trustworthy and direct 
comparison could be made, and both trial results and those 
derived from actual service show, it is understood, an increase 
of propulsive efficiency of about 10 per cent. A saving of 
this magnitude in the coal bill of a large steamer is so con- 
siderable that owners who contemplate placing contracts for 
vessels of 15 knots speed and above are beginning to direct 





may also enter and leave the station. 


their attention more closely to this particular arrangement, 
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and no difficulty is experienced in obtaining a promised gain 
in the efficiency of 10 per cent. This figure may be taken to 
be rather below than above the actual result, since, in a new 
and comparatively untried system of propulsion, builders 
feel it necessary to have an ample reserve. 





SPEAKING of results derived from the experience of sister 
vessels, we may instance the case of the Golden Eagle, which 
was launched from J. Brown and Co.’s yard at Clydebank on 
Saturday, the 17th inst. The Golden Eagle is a paddle 
steamer of dimensions 275ft. by 32ft. by 10ft. 9in. moulded, 
and of 18 knots service speed, and is now being constructed 
for the General Steam Navigation Company for the summer 
service between the Thames and Boulogne. Some three 
years ago Dennys built for these owners the Kingfisher, a 
turbine Channel steamer, which has been engaged in this 
service since that time. The Golden Eagle is of the same 
dimensions as the Kingfisher, is to be engaged in the same 
work, but is a paddle steamer, and no doubt some speculation 
exists as to whether this change of design is the result of 
experience with the Kingfisher, or whether it is the result 
simply of the decision of the builder, who has certain specified 
conditions to fulfil. 





APART from that the construction of the Golden Eagle 
illustrates very vividly the change which has taken place in 
the scantlings of vessels of this type in recent years. When 
conditions of draught and speed are so stringent, it is neces- 
sary that the weight of hull should be reduced to a minimum, 
and in this case and in the Kingfisher the scantlings have 
been cut down as far as efficiency will permit. It is rather 
strange that so little general information is available on the 
subject of light scantling vessels, and it is undoubted that 
considerable diversity of practice exists. Experience has 
shown, however, that in vessels intended for services of this 
nature, when the design is carefully thought out, and the 
construction as carefully supervised, a much greater propor- 
tion of length to depth may be permitted, and materials 
much lighter than would have been considered necessary a 
few years ago may be employed with perfect safety. 





SOME satisfaction was expressed in this column last week 
at the increased prosperity of Sunderland as a shipbuilding 
port, as attested by the quarterly return of Lloyd’s Registry 
of Shipping, from which it appeared that the number of 
vessels under construction at the end of March of this year 
was 40, as against 23 at the end of March, 1908. This 
satisfaction is emphasised by the likelihood of the speedy 
resumption of work on the part of Sir J. Laing and Co. The 
liquidator of the firm has put forward a proposal for its 
reconstruction involving the retirement of the existing 
directors, and the appointment of three new directors of 
whom Mr. Jas. Marr, of Messrs. J and L. Thompson and 
Sons, one of the most successful and energetic shipbuilders 
on the North-East Coast, is one. It is to be hoped that with 
the approval of the scheme, and with a new and energetic 
direction of the affairs of the company this, old-established 
firm will enter upon a new era of prosperity. 





THE steamer Pavlina, launched by R. Dixon and Co., 
Limited, of Middlesbrough, on the 19th inst., for the San- 
tander ore and coal trade, is a very pertinent illustration of 
some remarks that appeared in this column some time ago 
relating to topside water ballast tanks. The dimensions of 
this vessel are 300ft. by 47ft. 3in. by 22ft. 8in, and the dead- 
weight carried is 4200 tons. A casual glance at these 
figures makes it abundantly plain that this vessel has been 
designed to carry a maximum of deadweight on a minimum 
of draught, and the only method by which this can be done, of 
course, is by increasing the length and breadth. Now, a 
limit must obviously exist toan increase of length, since, with 
a fixed depth, excessive length involves structural additions 
to the scantlings of the vessel, which are costly in themselves 
and also defeat the immediate object in view by increasing 
the weight of hull. The only course then is to increase the 
breadth, and this has evidently been done, the breadth in 
this case being out of proportion to the other dimensions. 
In a vessel of this kind it is absolutely essential that some 
special provision be made for obviating the great stiffness of 
the ship in the light condition, and the method adopted in 
this case—the fitting of topside tanks—is a very efficient one. 





A GREAT shipbuilder and naval architect received his meed 
ot praise when Lord Rosebery unveiled a memorial tablet to 
Sir E. J. Reed at Cardiff on the 14th inst. Sir E. J. Reed 
had this in common with those who in our day carry on his 
work—that he, as well as they, lived in a time when radical 
and drastic changes were taking place in those conditions 
that govern naval design. He was Chief Constructor of the 
Navy when the transition in materials took place from wood 
to iron, and it was he who was responsible for the type of 
vessel which emerged from the conflicting contentions of that 
time. He was a man of a versatile genius, and besides his 
work for the Navy, he has left enduring contributions to the 
literature of naval architecture—notably his standard work 
on ‘‘Stability’’—which make his name quite familiar to 
modern students, and which need no recapitulation here. 








THE BUILDING EXHIBITION. 


No, IL* 


A MIXER for concrete and tar macadam, known as the 
Smith, is exhibited by Stothert and Pitt, Limited. It con- 
sists of a bi-conical steel drum, open ended, supported and 
guided by a frame, which can be tilted while the drum is 
revolving. It is driven by spur gearing round the centre of 
the drum, and, being balanced, is easily tilted by a lever at 
the side. A loading hopper at the back is lifted by a coil 
clutch with wire ropes. The water supply is automatic. 
Rigid blades are set round the interior of the drum, arranged 
so as to throw the material towards the middle, which is of 
double thickness. Each batch is one-third of a cubic yard, 
and is discharged in two turns of the mixer. 

The Ransome-ver Mehr Machinery Company shows various 
types of concrete mixers. The largest one is somewhat 
similar to that described above, but it is cylindrical, and does 


* No. I. appeared April 23rd. 


not require to be tilted. The hopper is lifted and emptied 
into the mixer, like the other, but to empty it a shoot which 
enters the further side is tilted, and the concrete, which has 
been lifted by the mixer blades, falls on to it, and passes out. 
Small mixers are fitted with a paraffin engine, or are driven 
by electric power. A hand mixer, which is shown, is of quite 
a different type. A semi-circular barrow is placed under a 
semi-circular cover; they are clamped together, and the 
whole rotated. When mixed the clamps are released, a foot- 
lever lifts the cover, which remains suspended, the barrow is 
drawn out, and another one substituted. The machine will 
mix thirty barrow-loads an hour, each containing four cubic 
feet of concrete. 

Small concrete mixers and concrete block making machines 
are shown by Matthew Wylie and Sam Deards. The former, 
called the ‘‘Ideal,’’ makes blocks of any shape (circular, 
octagonal, &c.), and of any thickness, with ‘‘ rock face,’’ or 
any other design, for the front and sides. The latter, called 
the ‘‘ Rapid,’’ is duplex, and, working the two moulds alter- 
nately, it will turn out 150 blocks per hour. 

The Pentewan Block and Development Company, Limited, 
has built a small erection to show different forms of blocks. 
The aggregate used is granite, which has been broken off from 
a bed by water, and is partly decomposed. The usual pro- 
portion of the mixture is 5 to 1, but for lintels and other 
pieces which may be 5ft. or 6ft. long, a little more cement is 
used. 

Water-softening installations are exhibited by Wm. Boby 
and Co., and by Lassen and Hjort. The former show two 
appliances—one for a private house, and the other for a 
corporation. The latter have also a large and a small 
apparatus. In all, the principle is the same—a stream of 
water fills a receptacle, and this, when full, tilts and turns 
a cock, which allows the emission of a small quantity of the 
softening material. The first firm uses lime in powder ; the 
other, a 10 per cent. solution of lime and soda in water. 
The water, after being treated, is filtered, and then passes 
to the storage reservoir. Waters with 17 deg. to 21 deg. of 
total hardness are reduced to 24 or 3 permanent hard- 
ness, 

Barford and Perkins have a water ballast motor roller, to 
which several recent improvements have been made. The 
main roller is 3ft. 6in. diameter by 4ft. wide, and can be 
filled with l5cwt. of water. When empty the machine 
weighs 64 tons. The motor is a two-cylinder 16 brake 
horse-power, running 850 revolutions with low-tension 
magneto. There is a large circular cast iron radiator at 
the back, and the engine can be run either with petrol or 
paraffin. There is a spring head with two coils over the 
front roller, which lessens the jar on rough roads. It is 
geared for two speeds, and when running on the slow it will 
climh a hill with a gradient of 1 in 5. The most recent 
makes have lifters attached to the hind axle to enable the 
roller to raise itself out of a soft place; but these have not 
been fitted to the machine which is now being shown. 

At former building exhibitions there have always been 
several brick, tile, and pipe-making machines; but on this 
occasion they are only shown by the Rawdon Foundry Com- 
pany, Limited. This firm exhibits a model pug-mill and 
mixer, and all appliances necessary for making stoneware 
pipes—a press, fettling machine, finishing lathe, and pipe 
trucks. Their novelty is an improved screw brick and tile 
press. It is a hand press on wheels, and will make any 
kind of brick or tile, solid or hollow, up to 12in. square. 
It is fitted with a double-action steel screw, with right and 
left-handed threads, working in gun-metal nuts. By this 
means a traverse double thatof an ordinary screw is obtained. 
The guides for lifting the bottom plate are enclosed in the 
columns, and, being further apart than is usual in other 
presses, the plate has less liability to cant. 

Wood-working machinery is shown by H. W. Cowley and 
Co., Limited, W. B. Haigh and Co., Limited, J. Sagar and 
Co., Limited, and several others. All these firms have a 
chain-cutter and hollow chisel combined on the same mor- 
tising machine, and, when necessary, they can be used 
simultaneously, the hollow chisel being fed down by a hand 
lever and the chain by a foot lever. Messrs. Cowley are 
working a trenching machine with a compound table and 
horizontal spindle for panel raising. With this machine 
everything in the way of carving and recessing can be done, 
and most elaborate designs, circular, elliptical, and radial, are 
produced. Messrs. Sagar’s chief feature is a circular saw 
bench with sliding front table and special front and back 
fences. The latter, which will cant to any angle, is on the 
main table, and can be set back from the saw, so that wood 
up to 26in. wide can be cut. A scale is recessed into the table 
by which the fence can be set at the required distance from 
the saw. On the front sliding table there is a fence which 
can be set to any angle, the table being divided up to 90 deg. 
Both fences can be instantly removed and replaced when re- 
quired. Messrs. Haigh have achain cutter which will sink a 
square hole fin. by gin., said to be the smallest mortise ever 
cut with a chain. Their latest novelty is a four-cutter planing 
and moulding machine with variable friction feed. It has a 
capacity of 85ft. per minute. 

There are many exhibitors of stone, and one of them shows 
a remarkable block. This is the Cornwall Granite Company, 
Limited, in the front of whose stand may be seen a stone 
with 1808 in large raised figures. It was taken down from 
the front of their offices in Gunnislake when they were rebuilt, 
and, though rather discoloured with age, the arris is as sharp 
as when freshly cut. Granite of this description has been 
supplied for Dover Harbour. 

The use of tar as a binding material for road making has 
made great progress during the last few years, but opinions 
still seem to differ as to whether the road material should be 
brought ready-made from a distance, prepared on the site, or 
treated after it has been put down. Tarmac, Limited, has 
its own tar distillery, and uses as raw material for mixing, 
fresh blast furnace slag from the furnaces of Alfred Hickman, 
Limited. This is broken to sizes, according as it is to be 
used for roads or footpaths, and sent out asa finished product. 
In ‘‘Tarlithic’’ the Tilbury Contracting and Dredging 
Company, Limited, invariably uses Scotch granite as 
aggregate. The mixing takes place at the quarries. 
‘*Tarvia,’’ shown by Bristowe and Co., and ‘‘ Marbit,’’ 
exhibited by Tarafirma, Limited, are plastic bituminous 
binding materials. Messrs. Bristowe show the Cantar road 
tarring apparatus, either for sprinkling Tarvia or ordinary 
tar. The Tarafirma Company shows a portable mixer for 
preparing road material on the site. The Taroads Syndicate 
and Llewellins and James show horse-drawn tar-sprayers, 
and also smaller sizes. The latter have recently b2en treat- 





FIRST QUARTER'S CLYDE SHIPBUILDING. 





THE shipbuilding output on the Clyde during the first quarter 
of 1909, while below the average for the corresponding periog 
during the past decade, is yet considerably in advance of the 
output for the first quarter of last year. Altogether, in royng 
but sufficiently accurate figures, 39 vessels of 71,000 tons wore 
consigned to the water, as compared with 65 vessels of 60,000 
tons last year. The average size of the contributory items 
to the tonnage for the two corresponding periods is thus geen 
to differ very strikingly. Last year the average tonnage of 
the vessels launched was 923 tons, whereas for the first 
quarter this year the average is 2367 tons. While a number 
of high-class Orient and P. and O. Liners swell the agyragate 
on this occasion, the disparity in average tonnage, generally 
speaking, is accounted for by reason of the increased number 
and size of large deadweight carrying steamers forming the 
major part of the shipping now being built. This is stil] g 
growing feature of the shipbuilding work on hand and being 
ordered. There has, in fact, been of late quite a boom in the 
placing of contracts for large steamers intended for general 
cargocarrying purposes. During the three months, contracts 
for about 200,000 tons deadweight have been announced on 
the Clyde alone. Of these, about 97,000 tons were placed in 
January and February, and about 103,000 in March. The 
lion’s share of this new business has gone to the Port 
Glasgow and Greenock district—one firm alone, Russell and 
Co., having secured six steamers of over 64,000 tons, and many 
of the upper reach yards have still a depressing array of empty 
berths. While the Fairfield Company has eight berths fully 
occupied, other Govan, Partick, and Whiteinch firms are in. 
differently off, and at the big establishments in Clydebank 
and Dalmuir there are only five vessels for the dozen and half 
berths available. On the whole, however, the tonnage 
booked, in volume and character, is sufficient to keep matters 
busy in most of the yards during the summer and well into 
the winter months. Prospects are also good not only for 
tonnage of the cargo carrying order—although doubts are 
freely expressed as to the wisdom of further ordering in the 
present condition of the shipping trade—but for vessels of a 
high-class passenger and cargo description which involve 
more employment for all classes of artisans. If a few of the 
warships on the naval programme to be given out to private 
contract should find their birthplace in Clyde yards specially 
equipped for Admiralty work, there should be no reason for 
complaint on the part of Clyde builders as far as volume of 
work is concerned. Contracts actually booked during Mirch 
include two passenger and cargo steamers, each of 10,000 
tons deadweight, two each of 8000 tons, one of 7300 tons, and 
one of 8800 tons, all to be built for Glasgow owners by 
Russell and Co., of Port Glasgow. Scott’s Shipbuilding and 
Engineering Company, Greeno:k, is to build two steamers, 
each of 7700 tons, for the Clyde Shipping Company; and 
D. and W. Henderson, Partick, a steamer of 7000 tons for 
Glasgow owners. Otherimportant orders secured during the 
quarter have previously been noted, including the three Aus- 
tralian torpedo-boat destroyers by the Fairfield Company and 
William Denny and Bros., and the powerful suction dredger 
for Lagos, West Africa, by William Simons and Co., 
Renfrew. 








THE RELATIVE CORROSION OF STEEL AND 
WROUGHT IRON TUBES. 


VOLUME VIII., 1908, of the ‘*Proceedings ’’ of the 
American Society for Testing Material contains a paper by 
Messrs. Henry M. Stowe and Bradley Stoughton on the 
‘*Corrosion of Steel and Wrought Iron Tubes,’’ which 
appears to overthrow the accepted theories that wrought iron 
is less susceptible to corrosion than steel, and does not pit. 
The authors have examined a large number of specimens, and 
carried out various severe tests of their own, and their opinion 
is that the boot is on the other foot, and that good modern 
steel—they reject all old steels—is more resistive than 
wrought iron. They sum up their investigations as follows : 

‘* Tube steel has corroded less than wrought iron in seven 
distinct sets of tests, by seven different sets of observers in 
seven different places. In three other sets ste2l and iron 
behaved substantially alike. Eight of these ten tests were 
under conditions of service, and in six of them corrosion was 
pushed to destruction. In five cases steel corroded worse 
than wrought iron, but in the only one of these in which the 
steel tube is known to be modern the difference was 
moderate. Further, in our own tests steel tubing of 1906 
pits very much less than that of 1897 from the same makers. 
The fact that steel has behaved as well, and often better than 
wrought iron in so large a number of tests, seems to us 
cogent evidence that steel is not intrinsically materially more 
corrodible than wrought iron. The fact that in one set 
modern tube steel has corroded a little worse than wrought 
iron does not conflict with this inference in the least.’’ The 
authors are of the opinion that in many cases steel tube is 
used in mistake for iron and vice versd, as it is practically 
impossible to distinguish one from the other, except by the 
etching test. The threading test, which is employed occa- 
sionally, they showed by experiment to be wholly untrust- 
worthy. : 

We gather from the paper that the authors agree that in 
the past steel has been less trustworthy than wrought iron, 
but they see distinct improvement in steel manufacture, and 
they believe that in a short time manufacturers will repro- 
duce continuously the conditions which have made so much 
of the steel by their present evidence as incorrodible as 
wrought iron, and will deliver only steel of like incorrodibility. 








THE INSTITUTION OF CrIvIL ENGINEERS: STUDENTS’ MEETING. 
At the Students’ meeting on Friday, the 23rd April, 1909, a paper 
on ‘*The Development of Hydro-Electro Power Schemes ; with 
Special Reference to Works at Kinlochleven,” was read by Mr. 
J. M. 8. Calbertson, Student, Col. Crompton, C.B., M. Inst. C.E., 
in the chair. The author, having described the steps taken by 
foreign Governments to develop and preserve their water power, 
went on to describe the construction of the works at Kinlochleven. 
Messrs. E, T. Schneider, S. Ingram, G. Lacey, and D. G. French 
took part in the discussion. After the meeting, the Chairman 
announced that the following gentlemen had been elected to form 
the London Students’ Committee for the year 1909-10 :—Messrs. 
C. Chubb, B.A., G. Lacey, B.Sc., E. G. L. Lovegrove, R. P. Mears, 
BA., R. F. B, Gaudin, B.Sc., T. B, Hart, B.A., B.A.1., H. C. A. 
Thieme, B.Sc., E, F. Chappell, and M. W. Pretyman. 





ing most of the main roads in the Borough of Fulham. 
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RAILWAY MATTERS. 


ondon and South-Western Company is about to 

‘den its line between Copplestone and Umberleigh, in the valley 
Areas w. Devonshire. The contract has not yet been Jet. The 
be widened is eighteen miles, and the work will involve 





Tue I 


length to 
fifteen bridges. ; ~ 

Tux Prussian State Railway authorities are reported 
to be in negotiation with home builders for the supply of 650 loco- 
motives between October next and April, 1910. They have already 

jven out contracts to home concerns for the supply of no fewer 
ho 8655 railway wagons, 

Tux Panama Railway imported and sold 368,331 tons 
of coal during the fiscal year 1908, as compared with 203,451 tons 
+, 1907. Of the total imported in 1908, the Isthmian Canal Com- 
pec purchased 262,375 tons, the Panama Railway Company 
par 54,344 tons, and steamship lines 41,524 tons. 


2usstAN railway engineers are said to be carrying out 
surveys in the territory lying between Nevinomiskaya-Touapse- 
Soukhoum for the construction of a projected railway between the 
three points mentioned. The ultimate idea is to carry on this 
railway from Soukhoum along the coast of the Black Sea to 
Yugdidi, and thence to Novo-Senaki, where it is to be linked to 
the ‘T'rans-Caucasian Railway. 

Tyree principal gauges of line are used on the various 
railways in the Commonwealth of Australia. The most common 
gauge, 31ft., is used on about 7000 miles of line, scattered over 
five of the states. The 5ft. 3in. gauge is second in importance, 
and the 4ft, 84in. gauge, used only in New South Wales, third, 
with 3472 miles of line. There are also 82 miles of 24ft. gauge, 
and 23 miles of 2ft. gauge. Standardisation has been proposed, 
but no action has been taken. 


We hear that Mr. H. Deane, M. Inst.C.E., of Sydney, 
Consulting Engineer to the Commonwealth for the Transcon- 
tinental Railway of Australia, has recently reported on the progress 
of the survey. The projected line is 1100 miles in length from 
Port Augusta in South Australia to Kalgoorlie in Western 
Australia, and the survey, which was begun in June, 1908, has now 
been completed for 366 miles. There have been considerable 
diiticulties in supplying the survey parties with water. 


A sTEEL water tank, erected in 1863, is still in service 
at the Rock Island railway shops in Chicago, according to the 
report of the committee on water service of the American Railway 
Engineering and Maintenance of Way Association. It is built of 
in. and jin. plates. The pitting inside is shallow, and since the 
cutside is now kept well painted, though it was formerly neglected, 
the tank is expected to last double its present life. It is most 
corroded where it rests on the timber joists. One manufacturer 
estimates the life of steel tanks as five times that of wood, which 
he estimates at ten to fifteen years, 


Tue movement to reopen the old Potteries Railway 
from North Staffordshire to Shrewsbury asa light railway is making 
some progress. A committee appointed at Shrewsbury to inspect 
light railways which have proved successful in Sussex and Kent 
has pres2nted a favourable report, and Earl Powis has offered to 
subscribe £1000 towards the sum of £12,000, which, it is hoped, 
may be raised locally. The Ear! of Bradford has also promised 
to subscribe £1000, the sum of £20,000 has already been arranged 
for, and with the promises of other subscriptions there only 
remains about £8500 to be provided. The necessary power to 
reopen the line has already been obtained. 


A nuMEROUSLY attended visit of the Junior Institution 
of Engineers recently took place, when, under the guidance of 
Mr. Philip Dawson, M. Inst. C.E., electrical adviser to the London, 
Brighton and South Coast Railway Company, the plant, &c., 
erected in connection with the electrification of the company’s 
South London line was inspected. After seeing the features of 
interest at Battersea Park Station, the members proceeded to 
Denmark-hill, where the switch cabin and various recording in- 
struments required by the Board of Trade were shown. An 
experimental train was shortly afterwards run into the station, 
and its whole construction, equipment, and working fully ex- 
plained. 

Ix view of the great increase in block signalling 
plants and the importance of thoroughly trained signal engineers 
and operators, the Pennsylvania Railroad has established signal 
schools on each of the divisions of the lines east of Pittsburg, and 
has appointed apprentices to be trained as engineers capable of 
directing and planning signal operations. On the 2385 miles of 
road composing these lines there are now in service 12,408 signals. 
Apprentices will serve for a three years’ course, the first year to be 
spent with repair and construction gangs, the second in the office 
of a supervisor of signals, and the third year on outside work in 
the installation and operation of electric and electro-pneumatic 
— They will make regular reports to the supervisors of 
signals, 


Grassks for holding railway embankments have been 
experimented with on the Chicago and North-Western Railway, 
near Ames, Jowa, and the results are summed up by Dr. L. H. 
Pammel, in the Railroad Age Gazette. The experiment has shown 
that there are a number of plants which will hold the banks, and 
that where a road runs east and west the north side of the fill 
needs to be sown with a different kind from that on the south 
side. Hungarian brome grass has been found one of the best 
for the north side, and it is possible to secure a good stand in 
a year, and especially so in two years, if some of the plants are 
allowed to go to seed. Blue grass is also suitable for the north 
side. On the south side of the track Western wheat grass and 
Canadian blue grass should be used. 


Tue working of the Midland Railway's express trains 
between Derby and Birmingham will be considerably facilitated by 
the opening for passenger traffic on Sunday next, May 2nd, of the 
new line, which leaves the old route at Kingsbury and rejoins it 
at Water Orton. The length of the Midland Railway’s present 
route from Derby and Birmingham, vid Whitacre, is 42.25 miles. 
l'he new line is 3.8 miles in length, and, although it shortens the 
route between Derby and Birmingham by only 1.25 miles, it will 
facilitate traffic working in the district considerably. The con- 
struction was undertaken as an alternative to widening a much 
congested portion of the old route, whilst through fast trains will 
also save time by avoiding the Whitacre curve. Except for an 
easy curve at each end, the new line is straight throughout, and 
for the present will be worked as one block section. The line is 
laid with the Midland Company’s heaviest type of 45ft. steel bull- 
headed rails, weighing 100 lb. per yard. 

Tue Report of Major Pringle on his inquiry into 
the collision which occurred on February 4th between two goods 
trains at Sharnbrook on the Midland Railway was issued by the 
Board of Trade last Monday. About four o'clock in the morning 
a down goods train from Bedford to Birmingham, on arrival at 
Sharnbrook, was shunted from the down goods to the up passenger 
road, and a night up express goods train from Manchester to 
London was ac-epted on the up passenger road under clear signals, 
with the result that a violent head-on collision occurred. Both the 
driver and fireman of the Manchester train were killed, the guard 
was severely injured, the engine-driver of the Bedford train was 
also injured, and very considerable damage was done to the rolling 
stock and permanent way. The inspector states that the collision 
was caused by a mistake on the part of Signalman Robins at Sharn- 
brook Station Junction, who failed, in the first instance, properly 
to set the points, and secondly, to notice that the train was not 


NOTES AND MEMORANDA. 


Sratistics just gathered by the Hlectrical World show 
that the electric lighting industry is represented in the United 
States by 5264 companies and municipal plants, and in Canada, 
Mexico, and the West Indies by 476. These figures compare with 
5015 and 449 on April Ist, 1908, showing a gain in the United 
States of 249 and in the other countries of 27 in the year. The 
spread of alternating current methods is commented on, as many 
as 4154 of the plants having alternating current. 


In a plant containing eleven horizontal return-tubular 
boilers, states Power, each rated at 80 horse-power and said to be 
generating altogether 1600 horse-power, a water-softening system 
in connection with an open heater using exhaust steam was 
erected. Previous to the installation each boiler was cleaned 
once every four weeks, the operation requiring the services or 
attendance of six men. With the purifying system at work each 
boiler is cleaned once in every eleven weeks, the operation being 
performed by one man in a very short time. No hard scale forms 
in the boilers, and only a very slight amount of sludge is gathered. 
The amount of soda ash used is about 11 1b. per day, which is 
about equal to the amount of sulphate present in the water. 


READING a paper on “The Increase in the National 
Consumption of Water” before the Royal Statistical Society Jast 
Tuesday night, Mr. W. R. Baldwin- Wiseman showed that London 
had increased from an area of 0.3 square miles in 1200 to one of 
117 square miles in 1908, and that the annual supply of water at 
present is about 82,125,000,000 gallons. Similarly, Liverpool has 
increased in area from 0.1 square mile in 1300 to 27.8 square miles 
in 1905, and the population has increased in the same time from a 
few hundreds to 739,000 people, whilst a population of about 
907,000 is dependent on the Corporation waterworks for a supply 
of about 10,801,000,000 gallons a year. Mr. Baldwin-Wiseman 
suggested the formation of some central authority, vested with 
considerable powers for supervising the administration and con- 
servation of the water resources of the country, in order adequately 
to provide for all the requirements of the probably greater popula- 
tion of the future. 


Pore silicon has a very high electrical resistance in 
comparison with metals, and approximates in this respect closely 
to carbon. A further point of similarity is found in the effect of 
warmth on the resistance, both temperature coefficients being 
negative, whilst those of all metals are positive. The thermo- 
electric force between pure silicon and antimony is more than 
thrice as great as that between bismuth and antimony. The 
electrical resistance of iron is heightened by an addition of silicon, 
the maximum increase being attained in presence of 4 per cent. of 
silicon. At the same time, this alloy exhibits the valuable 
property that the resistance is practically independent of 
temperature, so that. the alloy is excellently adapted for the con- 
struction of resistances. As regards the question of magnetic 
losses, so important in the construction of transformers, iron with 
about 3.5 per cent. of silicon gives about the same loss by 
hysteresis as slightly silicised iron. 

In the Physikalische Zeitschrift for April 1st Dr. O. 
Kriiger describes an addition he has made to the Atwood machine 
in order to show experimentally that the time of swing of a pen- 
dulum depends on the acceleration of its point of support. One 
of the falling weights of the machine carries the pendulum, and is 
guided in its fall by two vertical wires, so that the swing of the 
pendulum will not drag it out of its path. The bob of the 
pendulum carries a fine brush kept inked by means of a tube in 
the bob, and this brush writes on a vertical strip of paper during 
its fall. By regulating the two falling weights the pendulum may 
be made to ascend or descend with a given acceleration ; in the 
former case the time of swing is decreased, in the latter increased, 
and the two times are determined from the strip records of the 
upward and downward motions. In the example given by the 
author the agreement between the observed and calculated ratio 
of the times of swing is within one part in one thousand. 


Trsts have recently been carried out by the Post-office 
in order to ascertain the cheapest method of communicating by 
wireless telegraphy over short distances. The experiments, con- 
ducted between Hunstanton and Skegness, a distance of 16 miles, 
showed that it was possible to effect wireless communication 
between these points with an ordinary motor car ignition coil and 
a set of 4-volt accumulators. The height of wire necessary at 
each station proved to be about 80ft., the ordinary transmitting 
and receiving devices being employed. Experiments were also 
carried out with a view to providing a trustworthy and satisfac- 
tory means for calling the receiving station so as to avoid the 
necessity of the operators attending at both stations at pre- 
arranged times. By a slight increase in power it was possible to 
adapt the arrangements to operate a coherer call, and it is hoped 
that this method will work satisfactorily in practice, but it has 
not yet been ascertained if it will be free from accidental opera- 
tion due to atmospheric disturbances. 


In a paper before the Glasgow section of the Institu- 
tion of Electrical Engineers, Mr. J. A. Robertson gave some par- 
ticulars regarding the working of the Greenock refuse destructor, 
which are interesting as showing the results obtainable under 
regular conditions. The refuse collected varies from 15 to 20 cwt. 
per 1000 inhabitants, and its value as a fuel varies considerably 
with the time of the year, being highest about October and lowest 
about July. The refuse destructor is combined with a coal-fired 
boiler plant supplying steam to an electric generating station. 
The average power production per ton of refuse in 67 units, 
which, although a good figure, is much below the test result of 97 
units. Of the power generated 12 per cent., including 8.5 per 
cent, for the fan, is used at the destructor itself. During 1908 the 
refuse destroyed averaged 46.6 tons per day at a total works cost 
of 2s, 2d. per ton. Of this sum almost exactly one-half was ex- 
pended upon labour at the destructor—a rather high proportion. 
The capital cost of the destructor with its steam—but not engine 
—plant was £19,800. A high temperature in the combus.ion 
chamber is necessary to prevent a nuisance through the emission 
of noxious gases from the chimney, and it is noteworthy that the 
daily temperature chart shows the temperature to vary between 
1440 and 2280 deg. Fah. The chart given in the paper does not, 
however, record the more rapid fluctuations lasting, say, for four 
or five minutes only. 


Tue report of the British Vice-Consul on the trade of 
Port Sudan for 190& contains some technical details of the work- 
shops under the charge of the resident engineer. The harbour 
works are being proceeded with, and the two completed berths at 
the new quays have an equipment of the very latest pattern. There 
are four 3-ton and one /-ton electric cranes, several electric 
capstans, and every possible convenience for berthing ships and 
handling their cargo. The workshops are now nearing completion, 
and are fitted with electrically-driven machinery of the latest type. 
The details are as follows :—One lathe, 16in. centre, with gap to 
take work up to 13ft. Yin. long, sliding, surfacing, and screw 
cutting ; one face lathe to take work up to 4ft. 4in. diameter by 
lft. long, face 3ft. diameter ; one small lathe, sliding, surfacing, 
and screw cutting; one p'aning machine, 12ft. by 4ft. by 4ft., 
table 4ft. wide; one radial drilling machine; one bolt screwing 
and tapping machine ; one circular cold saw to cut bars up to din. 
diameter or girders up to 10in. deep ; one crank-shaping machine, 
l4in. stroke ; one punching and shearing machine, double ended, 
to punch Jin. holes in fin. plates and shear {in. plates, gaps 24in. 
deep ; angle-iron shears to take angles up to 4in. by 4in. by Sin.; 
one piate-bending rolls—three rollers, one above and two below— 
to take plates up to 10in. wide; one pillar drilling machine ; 


MISCELLANEA. 


It is officially announced that the Home Secretary has 
appointed a Departmental Committee to investigate and report on 
the best means of standardising with greater accuracy than at 
present the apparatus and materials employed in the Abel heat 
test for explosives, and to examine and report on any supple- 
mentary test or tests that may be submitted. 


Ir is reported that on Monday last Mr. Wilbur 
Wright made a flight without using rails. The atroplane moved 
along the ground for about 150 m., and then rose and manceuvred 
for a considerable time. No attempt to fly without the starting 
apparatus has ever before been successfully made by Mr. Wright 
either in Europe or in America. Mr. Wright subsequently carried 
out four more flights. The flight was made in Rome. 


In his report on the trade of Antung (China) for the 
year 1908, the British Vice-Consul states that an electric lighting 
plant has been set up in the Japanese settlement, and both the 
Chinese town and the Japanese settlement share the advantages 
of it. The power machines, which were imported from Japan, 
are of British manufacture. It is also of interest to note that a 
Chinese telegraph line from Newchwang to Antung was opened 
in the month of June, 1908. 


A REPORT which the Bridge House Estates Committee 
are to present to the London County Council on the widening 
of Southwark Bridge was recently discussed. It will provide for 
a new bridge, about 80ft. wide, at a cost of nearly £1,000,000. 
It is proposed, by lowering the crown of the bridge, materially 
to improve the communication. The committee could not draft 
their report, owing to lack of information. It will be two or 
three weeks before the matter can come before the Council. 


ALTHOUGH in most of the mines in Japan the various 
operations are carried out by the ordinary labour of men and 
cattle, it seems from a report on the mining industry in Hokkaido 
that at three coal mines, and at one gold and silver mine, electrical 
machinery is employed. In all, nine ‘‘electrical_engines” are 
employed in the coal mines, and one “electrical engine” in a gold 
and silver mine. The nature of their work is not stated, but it 
would appear to partake mainly of the transport of ore, &c. 


Steps are being taken to expedite the building of the 
Neptune, the new battleship of the improved Dreadnought class, 
now under construction at Portsmouth. Additional shipwrights 
to the number of fifty were entered on Monday, and two extra 
inspectors of shipwrights have been added to the staff. The 
object is to hasten the launching date, which will probably be 
fixed for the end of August or early in September, instead of 
Octcber, so as to enable the Neptune’s successor to be laid down 
on the building slip early in November, several weeks in advance 
of the programme. 


THE Warrington Town Council, after years of discus- 
sion and postponement, made a definite step last Tuesday night 
towards the re-erection of Warrington Bridge. The General 
Purposes Committee recommended that alternative tenders be 
invited for erecting a ferro-concrete bridge 80ft. or 70ft. wide. 
Mr. Pemberton, who moved that the recommendation be sent 
back, argued that the width of the bridge should be 60ft. He 
said there was only one 80ft. bridge in the country and that was 
in London. Blackfriars Bridge, Manchester, was only 40ft. wide. 
The committee’s recommendation was adopted by 19 votes to 5. 


THE use of exhaust steam turbines as auxiliaries to 
non-condensing eh agen engines is growing. Although most 
frequently employed in combination with rolling mill and winding 
engines, the system is gradually extending to constantly running 
engines such as electric generating engines. The Darlington Cor- 
poration recently obtained tenders for a 500k w. exhaust turbo- 
generating set. The prices varied from £2000 to £3980—an 
astonishing variation, indicative of the newness of this class of 
work to many of the thirteen firms tendering. It is interesting 
to compare the cost of the turbo set with that of a high-speed 
reciprocating set, also of 500 k.w., supplied to Darlington in 
March, 1907, which cost £2747. The cost of a 500-kilowatt high- 
pressure turbine set would be about £4000. 


UnpeEr-the Coal Mines Regulation Act, 1896, a Secre- 
tary of State, on being satisfied that any explosive is or is likely 
to become dangerous, may by Order prohibit the use of it in any 
mine, either absolutely or conditionally. A present Order declares 
that the Order of December 17th, 1906, ‘‘ shall take effect as if 
the explosives named and defined in the schedule to this Order 
were named and defined in the first schedule to that Order.” The 
explosives mentioned are amasite, dominite, and St. Helen’s 
powder, and in each case the Order sets forth the conditions upon 
which these may be used. The Home Secretary also gives notice 
that, by an Order dated recently, he has removed the explosives 
saxonite and geloxite from the list of permitted explosives for use 
in mines to which the Explosives in Coal Mines Order of 
December 17th, 1906, applies. The Order takes effect as from 
Monday, May 3rd, inclusive. 


A MEETING of the South Staffordshire and Warwick- 
shire Institute of Mining Engineers was held at the Birmingham 
University last Tuesday afternoon. Mr. A. W. Grazebrook 
presided over a small attendance. Mr. 8S. F. Sopwith discussed at 
some length the relative merits of the different electrical pumping 
systems, the matter being suggested by his previous paper on 
‘‘An Emergency Pumping Plant at Cannock Chase UColliery,” 
which appeared in the minutes of the Institute. His general 
deduction was that for simplicity combined with efficiency the 
triple ram type of pump was hard to beat; but as space was 
generally a consideration of importance, and the single ram 
differential type showed a very high efficiency, this type would 
find many advocates, especially when it became better known. 
The centrifugal or turbine pump, although of comparatively small 
size and cost, had not yet shown such efficiency for high lifts as to 
warrant its adoption in any but exceptional circumstances. 


In a Consular report on the trade and commerce of 
Batoum and district, Mr. P. Stevens, the British Consul, remarks : 
—‘ There is no disputing the fact that the hidden resources of the 
Caucasus are beyond conception. It is not only one of the richest 
corners of the Russian Empire, but even, it may be said, of the 
world, and 1] think I am safe in making the statement that it 
would be difficult to find its equal for mineral wealth. Yet, owing 
to the condition of the population, these enormous riches remain 
undeveloped, and the industries and trade of the region are 
estimated to be, at the very least, a century behind those of Europe 
and prominent industrial countries elsewhere. The few industries 
in the Caucasus that have attained commercial importance, such 
as mineral oil, manganese ore, and a few others, were, in a measure, 
brought into existence by accident, and did not gain their promin- 
ence as the result of a well-planned system of scientific research 
or discoveries made on the basis of geological surveys. From 
time to time a sensational telegraphic or other notice appears in a 
newspaper that manganese-bearing lands or petroliferous outcrops, 
hitherto unheard of and unseen, have been laid open, and persons 
ignorant of the conditions obtaining, on hearing an announcement 
of this kind, might easily be led to suppose that the country is 
simply overrun by all manner of scientific expeditions and properly 
organised groups of mining engineers, whose duty it is to 
systematically survey the country with a view to obtaining correct 
knowledge relative to the mineral possibilities of the region. 
This is, however, far from being the case, for in no other country 
is apathy in this respect exhibited to the extent to which it is 
here apparent, and it is generally believed that the few geologists 








foundry cupola, capacity 2 tons cast iron per hour. There is also 
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a fully-equipped woodwork shop. 





who have visited the country have up to date only discovered an 
infinitesimal proportion of the mineral wealth of the region.” 
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F. 8. (Munich).— Dr. Stanton’s paper on “The Resistance of Plane Surfaces 
in a Uniform Current of Air” will be found in the ‘* Collected Researches 
of the National Physical Laboratory,” vol. i , 1907, or in the “ Proceed- 
ings” of the Institution of « ivil Engineers for the same year. 

H. L. M. (Brasted).—No official figures are available regarding the questions 
y‘uask. It may be taken, however, that the horse-power of the engines 
of the Mauretania is somewhere between 60,000 and 70,000. he coal 
consumption will probably be befween 14 1b. and 21b. of coal per horse- 
power per hour. If t:e horse-power be taken as 65,000 and the coal 
consumption 19 1b. per horse-power per hour, then the daily consump- 
tion of coal will be nearly 1219 tons per day of twenty-four hours, 
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Naval Docks in Germany. 


IN a recent issue the German paper Uberall 
discusses the question of graving dock accommo- 
dation for the German navy, and makes an 
interesting and instructive comparison between the 
provision, existing and contemplated, for battleships 
and cruisers of the largest class in Germany and in 
the United Kingdom. We dealt with the same 
subject in a leading article in our issue of 
March 26th, drawing special attention to the 
lamentable lack of graving dock accommodation on 
our East Coast, and referring to the Admiralty 
proposals to construct a floating dock capable of 
taking the latest version of the Dreadnought class 
of battleship. On Monday night in the House of 
Commons Mr. McKenna had to answer a string of 
awkward questions on the same subject, the object 
of all of which was to show that we had not now, 
and could not have for several years, graving docks 
on the East Coast big enough to take the latest 
Dreadnoughts. Mr. McKenna admitted that the 
Government had under consideration the ordering 
of two floating docks, but he could not be induced 
to reply definitely to a question as to whether they 
would be big enough for the largest battleships. 
In the present issue we print an article on the 
subject of modern graving docks, which contains the 
latest available information on the dimensions of 
both graving and floating docks at home and 
abroad. In view of the importance of the subject, 
not only from the point of view of naval efficiency, 
but also of maritime commerce, the information 
contained in the article is, we think, of considerable 
interest. 

The Uberall article clearly shows that the 
German naval authorities are fully alive to the 
importance of adequate docking accommodation on 
the North Sea Coast. Notwithstanding the very 
complete provision which has been made by German 
naval and private authorities within the past six or 
seven years, additional docks of great size are 
under construction or contemplated, which will 
not only double the existing equipment in less than 
six years, but are structures capable of accom- 
modating battleships and cruisers of very much 
greater dimensions than any existing or projected. 
Our .contemporary states that Germany now 
possesses six graving and floating docks, each one 
capable of taking in either the largest battleship or 
the largest cruiser afloat. We believe this is an 
under-estimate, and that there are seven docks 
actually completed and in use fulfilling these con- 
ditions. In this enumeration we count the two 
Blohm and Voss floating docks at Hamburg, built 
in 1904, as one dock of a combined lifting capacity 
of 22,500 tons. If, however, we regard them as 
individual docks of 17,000 and 17,500 tons capacity 


respectively, the total is raised t6 eight docks com- 
pleted for use. All these docks are at German 
North Sea ports with the exception of those at 
Kiel, which, for strategical purposes, may be re- 
garded as a North Sea port, connected as it is with 
the mouth of the Elbe by means of the Kaiser 
Wilhelm Canal. Yet Uberall laments the inade- 
quacy of the accommodation already provided and 
nearing completion as altogether inadequate to the 
needs of the German navy; although, not without 
some show of satisfaction, the writer of the 
article goes on to record what the Govern- 
ment and private enterprise are doing and con- 
templating further to increase the docking accom- 
modation required for the rapidly growing Imperial 
Navy. 

At Wilhelmshaven two new docks will be com- 
pleted this year. One of these two, we believe, has 
just been finished, and is ready for use. The 
35,000-ton floating dock built by Blohm and Voss 
at Hamburg has just been completed, and has 
already been used. The large floating dock at 
Kiel, the construction of which is about to be put 
in hand, is designed for towing through the enlarged 
Kaiser Wilhelm canal so as to ke capable 
of conveying damaged battleships and cruisers 
from the Elbe mouth to the Imperial dockyard 
at Kiel. This is certainly a novel proposal, and 
affords a raison d’étre for the construction of the 
huge locks which, it is stated, are to be built 
at the canal terminals. Work in connection with 
the locks is to be commenced at once, even if a start 
has not already been made. The locks are to be in 
pairs ; each of the two locks at either end of the 
canal being 1082ft. long, 147ft. wide at entrance, 
45ft. to 46ft. deep at high water, and 39ft. deep at 
low water. The extraordinary width of 147ft. is 
thus explained. The provision of two sets of locks 
will ensure one of a pair being available for use in 
case of damage to the other, and the locks not in 
use for the passage of ships will also be available 
as dry docks. The Stettin Vulcan Company is also 
making preparations to construct a 35,000-ton 
floating dock at Hamburg, and two additional 
40,000-ton floating docks are also proposed by the 
Imperial authorities for the mouth of the Elbe. A 
large naval dry dock is being built at Kiel, two 
others are proposed for Brunsbiittel, and another is 
to be constructed by the State of Bremen for the use 
of the North German Lloyd at Bremerhaven, which 
will be available in case of necessity for warships. 
It is probable then that before the end of the year 
1910 Germany will have no less than twelve docks, 
dry and floating, completed and ready for use by 
warships of the largest class, while in 1914 or 1915, 
on the basis of the construction now in hand and 
proposed, the number will be increased to seventeen, 
and possibly more. 

The question naturally arises—What does this 
remarkable activity on the part of the German 
naval authorities imply? It is evident that the 
accommodation proposed is in excess of the require- 
ment of the Imperial Navy as it now exists, and 
even when the battleships and cruisers which are 
now being built or included in published pro- 
grammes have been completed. Does it not mean 
that Germany is preparing still further to increase 
the power of her navy, and that at no distant date? 
Certainly the Imperial naval authorities do not 
intend to be faced with the difficulty of inadequate 
docking and repairing facilities in time of war, but 
have adopted the wise policy of developing these 
necessary adjuncts to a war fleet pari passu with 
the growth of the navy. A comparison of the pro- 
vision Germany is now making in this direction 
with what our own Admiralty is doing in the North 
Sea must give food for thought to every English- 
man who values the maintenance of our first line 
of defence. 


The Canadian Atlantic Passenger Trade. 


ON the 10th of September last year Messrs. 
Harland and Wolff launched at Belfast the White 
Star ship Laurentic. On the 18th of the same 
month she was described at length in our pages. 
Last week we published an engraving of the ship 
afloat and complete, with a further description. On 
Tuesday last, by the invitation of the White Star 
Company, she was visited by a large party of 
engineers and newspaper men, who were most 
hospitably entertained by Col. Concannon, assisted 
by Captain Hayes, commanding the ship, as she lay 
in the Mersey off the landing stage in Liverpool. 
It is not necessary to reproduce what we have 
already said about her. It will be enough to say 
that she is a sister ship to the Megantic. She is 








rated as 14,900 tons “gross.” What her actual 
displacement ready for sea may be has not been 
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stated. She is the largest ship now engaged in the 
Canadian trade—she sails to-morrow from Liver- 
pool—and she has been specially designed for 
ascending the St. Lawrence as far as Montreal. 
The Laurentic is not alone remarkable for her size, 
and the novelty of her machinery, but for the luxuri- 
ous character of her fittings. When we have said that 
it seems to be impossible to go further in this latter 
direction without simply wasting money on gaudy 
and meretricious decoration,.we have said as much 
as need be said. But the beautiful finish of the 
woodwork—plain unpainted oak—the careful plan- 
ning of the fittings, and the elaborate care that has 
been taken to make everything seaworthy—that is 
to say, fit for use at sea, where all the conditions 
favour damp and decay—suggest much that is 
worth more than the momentary consideration 
likely to be given to such matters by passengers and 
visitors who know nothing of the inwardness of 
things, and of what all that they see really means. 

It is, perhaps, a vain thing even to speculate on 
the number of parts in a great Atlantic liner. Leaving 
out rivets it is not unlikely that there are at least 
one million separate bits in the Laurentic. These 
bits do not grow of themselves, and each, small or 
large, had to be designed, either as an individual 
or ag a group; but it had certainly to be made as 
an individual. It is the result of machinery. 
Taken as a whole, the purely hand-made things are 
relatively few in number. The beautiful moulding 
and panelling; the delightful doors, so heavy yet 
hung so perfectly that a touch swings them; the 
exquisite staircase and hand rails, are all made by 
wood-working machinery. There may be men 
competent to do such work; but they must be few. 
We cannot imagine the existence of anything which 
so fully as a great ship like the Laurentic demon- 
strates the power which men in these latter days 
have acquired of making just what they wish from 
wood and metal. Have we reached the limit? If 
so, what is the limit? There can, we think, be 
only one answer. The limit is human desire. The 
time is not yet distant when the answer must have 
been different. Certain things could not be had, 
because certain things could not bedone. We have 
reached that point now when we find it impossible 
to form a concept of the work that cannot be 
done—the design that cannot be carried out—by 
our shipbuilders if only money enough is available. 

And so we have now a new element introduced 
into Canadian traffic. Hitherto it has been safe, 
comfortable, fast—the Allan line took care of that 
—but now the Laurentic and her sister bring into 
play conditions which have hitherto ‘been found 
only in the New York liners, English, German, and 
French. A peculiar fact is that the second-class 
accommodation is, if we except the dimensions of 
the State rooms, as good as that of the first-class. 
Not a few will, we think, join with us in holding 
that the second-class saloon, finished as it is in 
dark mahogany, is more to be desired than the first- 
class saloon finished in light oak. Doubtless the 
managers of the company understand what they 
are about in providing for the convenience, comfort, 
and pleasure of their second-class passengers as 
no second-class passengers ever were provided for 
before. 

Turning to construction details, we may repeat 
here that the Laurentic is 565ft. long, by 67ft. 4in. 
beam. She can carry 260 first-class, 430 second- 
class, and 1000 third-class passengers, and much 
cargo. She has four passenger decks. The 
power is about 20,000 horse-power, and the 
contemplated speed will not be far from 18 knots. 
The principal interest turns, however, on the fitting 
of the ship with what has been termed by the 
irreverent the “ Mixed Grill.” That is to say, she 
has two four-cylinder triple-expansion engines, one 
in each wing, driving each one screw, while in the 
centre line of the ship and further aft is a single 
turbine, which takes the exhaust from both recipro- 
cating engines. These engines have cylinders 30, 
46, 53, and 53, witha stroke of 54in. They develop 
7800 horse-power each. Steam is supplied by 
six double-ended boilers with 48 furnaces, open- 
ing into a_ single elliptical funnel, 17ft. on 
the longer axis. The turbine actuates a single 
screw, and develops an estimated horse-power of 
4600. For details of the arrangement we must 
refer our readers back to our impression for Sep- 
tember the L8th, 1908. It may be remembered that 
The first large steamer to be fitted with combined 
engines was the New Zealand Shipping Company’s 
Otaki, built by Messrs. W. Denny and Co. in 1908 
She is said to be about 10 per cent. more economi- 
cal in fuel than her sisters the Orari and Opawa, 
fitted with triple-expansion twin screws. The 
Laurentic is the second, and by far the largest 


The theory of the combination is very simple. In 
practice it originated, we believe, with Mr. Yarrow, 
although the idea appears to haveoccurred to Mr. Par- 
sonsand Mr. Davey about the same time. As tur- 
bines will not reverse, it was proposed that recipro- 
cating engines should be tried for going astern, which 
engines should exhaust into the turbine; but a 
little further inquiry showed that there was an 
element of economy possibly to be secured; and 


instead of the reciprocating element being of 
less power than the turbine, as it was in 
destroyers, it is far more powerful in the 


Laurentic. In piston engines it has been found 
impracticable to get the terminal pressure at the 
moment the exhaust valve opens below about 
7 lb. absolute, while the back pressure is never less 
than 4 lb.— often more. In engines of much power 
the low-pressure cylinder would have to be objection- 
ably increased in diameter to get the pressure reduced, 
and it is doubtful if the loss by back pressure on the 
larger piston would not nullify all the gain. It is 
true that no triple or quadruple-expansion engine 
has been tried with a vacuum equal to that essential 
to the success of the turbine. It is more than 
doubtful if it could be, for it must be remembered 
that one of the essentials to success in turbine prac- 
tice isan enormous exhaust pipe—a structure, indeed, 
sometimes as much as 50 square feet in cross section. 
With piston engines the exhaust steam must find its 
way through tortuous passages, bearingnocomparison 
in cross-sectional area with a turbine exhaust pipe. 
In the combination system the terminal pressure in 
the low-pressure cylinder need not fall much below 
16 1b. or 17 lb. absolute, which means, other things 
being equal, a smaller cylinder. The average back 
pressure will be about one-half this; but the true 
back pressure, which is the terminal or exhaust 


about 1lb. absolute. To understand clearly 
what takes place, it is only necessary to suppose 
that the low-pressure cylinder exhausted directly 
into a turbine casing, in which lay the rotor with 
all the blades taken off. At the end next the con- 
denser the pressure could be reduced to, say, 
1lb.; but all the work in the steam would be 
wasted. It would be expended in imparting 
momentum to the steam which could never be 
recovered. That a very considerable saving can 
be effected by the introduction of a turbine is 
beyond question. But more things have to be 
thought of than fuel, and the White Star Com- 
pany’s experiment will be watched with interest. 
As regards the question of manceuvring, we may 
say that diverting valves are provided for the 
exhaust pipes, so that when the. Laurentic is going 
astern the exhaust will be sent into the condenser 
direct. The turbine and central screw will then be 
left to take care of themselves, and will no doubt be 
caused to revolve by the motion of the ship through 
the water. It is well to keep always in mind that a 
low-pressure turbine is an enormous piece of 
machinery when large powers are to be produced. 
The tremendous beam of the Laurentic places 
every facility for the use of the turbine at the dis- 
posal of the designer. There is an unusually large 
space athwartships in the engine-room between the 
piston engines, and there is space behind them 
again in the wings for a great deal of auxiliary 
machinery. 


The Withdrawal of the Railway Bill. 


THE withdrawal of the Great Northern, Great 
Central, and Great Eastern Railways (Working 
Union) Bill, which was definitely announced on 
Monday, marks a further step in connection with 
this particular scheme of railway combination, 
although it may not represent the final stage in the 
attempt to consolidate the administration of these 
railways in some way or other. sg is generally 
known, the idea of the project was to amalgamate 
the three railways by the formation of a joint com- 
mittee, and to pool and divide the profits according 
to a pre-arranged percentage in each case. The 
reasons for the abandonment of the Bill are to be 
found in the considerable expense which its pro- 
motion before the Parliamentary Committee would 
have involved, and in the belief that even after 
incurring large expenditure for this purpose the 
prospect of the Bill being passed was exceedingly 
doubtful. In other words, it was not deemed to 
be financially worth the trouble of proceeding with 
the scheme having regard to the recent course of 
events in relation to it, which has destroyed the 
confidence that was manifested by the chairmen 
of the companies interested when addressing the 
shareholders at the recent meetings. In the first 





ship on which the combination has been tried, 





pressure in the turbine casing, need not exceed | 
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carried by a slender majority ; secondly, the numbe 
to form the Parliamentary Committee wag lasaaie 
increased from that originally contemplated, “0 
this would have tended to prolong the inquiry : 
thirdly, the instructions given to the Committeg 
were of a very comprehensive character : and, in 
the fourth place, authority was given to hear all the 
petitioners against the scheme, of whom there 
were no fewer than sixty-eight. The instructions 
in fact, commissioned the Committee to conside 
the proposals of the Bill in relation to the public 
interest, as well as to the various interests directly 
affected ; to hear the Board of Trade and any othe; 
Government department by counsel and witnesses 
and to make a special report stating whether 
any and what advantages and disadvantages 
would result to the interests of the public 
or of the passengers and traders using the three 
railways, or of the persons employed hy the 
three companies, if the powers sought for were 
granted. The Committee were also charged to 
report whether any and what safeguards were 
necessary for the protection of these special and 
general interests, and in the event of the Com. 
mittee finding the preamble proved, to indicate 
what provisions, if any, had been inserted for thig 
purpose. 

The prospect of a costly and lengthy inquiry 
extending over many weeks, and the results of 
| which were highly problematical from the railway 

point of view, was not calculated to create confidence 

|in the minds of the directors of the three railways 
| under the circumstances set forth, and they there- 
| fore resolved to withdraw the Bill. This is all the 
more comprehensible having regard to the fact that 
by arrangement with the Board of Trade the com- 
|panies had agreed to certain new clauses making 
various concessions which seemed to a large extent 
to cover the instructions to be followed by the 
Committee, and which, as was stated in the House 
of Commons on behalf of the companies, represented 
the maximum which they were prepared to make. 
In the first instance, the companies had agreed that 
for the purpose of calculating maximum rates in 
respect of merchandise conveyed over the railways 
of the three companies or any two of them, the 
distance for which such merchandise should be 
transported over the railways should be reckoned 
continuously as if the railways were one railway. 
It is considered that this part and the second por- 
tion of the clause would have resulted in a reduction 
in the case of actual rates near the maximum, ina 
gain to traders and a loss to the companies ; but if 
this circumstance is not quite obvious from the 
second portion of the clause it could have been 
made fully manifest. A second clause provided 
that ordinary passenger fares, including season 
tickets and market and week-end tickets, should not 
be increased. If, however, any such fares were 
raised, it would have rested with the Joint Com- 
mittee to prove on complaint that the advance was 
not due directly or indirectly to the passing of the 
Bill or the alterations in the relations of the com- 
panies and the conditions of the traffic, the Railway 
and Canal Commission having jurisdiction to bear 
and determine any complaints. A similar clause 
was provided in respect of the rates and charges for 
merchandise and minerals, whilst a further clause 
vested in the Railway and Canal Commissioners the 
power to deal with any representations that the 
facilities for either passenger, goods, or mineral 
traffic had been unreasonably diminished as com- 
pared with the facilities afforded by the companies 
in 1908, and to order, if proved, the restoration of 
the facilities. The companies finally agreed to a 
clause for the protection of the railway servants, 
who, if in the permanent employment of the three 
lines at the end of 1907, would be entitled to com- 
pensation if discharged during thres years from the 
date of the passing of the Bill, except for mis- 
conduct or any legitimate ground other than that 
they were not required by reason of the Bill being 
passed. 

It is somewhat unfortunate from a general point 
of view that the railway companies have felt com- 
pelled to abandon the Bill in consequence of the 
conditions which Parliament imposed upon the 
committee who were to be entrusted with the con- 
sideration of the scheme, but there would appear to 
have been no other alternative in the circumstances. 
It is unfortunate, because the concessions made by 
the additional clauses agreed upon would have been 
sanctioned by parliamentary authority, whereas no 
guarantee now exists that they will be made in 
connection with any private arrangements which the 
three railways may make among themselves in the 
future. The chairmen of the companies, in address- 
ing the shareholders at the recent meetings, expressed 








place, the second reading of the Bill was only 


the opinion that the working union would be of 
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to manufacturers and traders, the rail- 
and also to the railway proprietors. 
‘. view was seriously entertained is proved 
_ ” oneeedime which were subsequently 
with the Board of Trade, and which 
ly safeguarded the interests of the public 
orkers, as well as aiming at the 
But all 
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on omical working of the railways. 


econ 
oan endeavours have been frustrated by the action 
of Parliament in deciding the terms of the instruc- 


tions to the Committee, and the final result is the 
realisation of the danger, to which the President of 
Board of Trade referred nearly two months 
ago, of © driving all these kinds of railway arrange- 
ments underground.” It can, for instance, not be 
imagined that the companies will allow matters to 
remain as they are. They have already closed a 
number of receiving offices, and one now serves 
the purpose of the three used formerly ; and if 
they are debarred from the institution of a joint 
committee and the pooling and division of profits, 
they will doubtless seek to effect further economies 
jointly in other ways, although without the public 
safeguards to which they had consented by the 
additional clauses in the Bill. — If they are able to 
accomplish much in this direction, as in the case of 
the agreements between the Midland and London 
and North-Western Railways, and between the 
leading Scotch Railways, they will probably not 
make any fresh application to Parliament with a 
view to the amalgamation of the three undertakings 
as recently proposed. 


the 


The Institution of Civil Engineers. 


WHETHER the proposals contained in the report 
of the Council of the Institution of Civil Engi- 
neers, which was presented at the annual meeting 
on Tuesday last, are regarded by the self-appointed 
Reform Committee as being altogether satisfactory 
we do not know, but, at any rate, the members of 
the so-called Reform party were conspicuous by 
their silence during the discussion which took place 
upon the Council’s proposals. These proposals do 
certainly meet, to a considerable extent, a few of 
the demands which have been expressed at previous 
annual meetings, and also by the spokesmen of the 
‘Reformers,”’ but they are a long way from being 
what many members would wish to see. The pro- 
posed rules of professional conduct which the 
Council recommend for inclusion in the by-laws 
are excellent in their way, although some of them 
would appear to be in need of verbal amendment 
and amplification. There is one, for instance, pro- 
hibiting a corporate member advertising for profes- 
sional employment in any part of the British 
dominions. This rule, as worded, would, if 
enforced literally, place every member of the 
Institution who seeks employment as an engineer 
through advertisement in the position of one guilty 
of professional misconduct. Of course this is not 
intended, and the rule is directed against those 
members—few in number we hope in this country 
—who, as consulting engineers, advertise, by means 
of circulars and even in the public Press, their 
desire to obtain clients. We are sure that these 
rules will be welcomed in principle by the vast 
majority of the members of the Institution, and it 
is to be hoped that if they are adopted at a special 
general meeting, and incorporated in the by-laws, 
they will be loyally observed by all classes of 
members, and not only enforced by the Council but 
brought prominently before the public at large. 
On the question of professional charges, the Council 
feel themselves unable to lay down any scale or 
tule. This question is undoubtedly one of the most 
difficult which has been presented to the governing 
body of the Institution for solution for some years 
past. There is certainly a very general feeling 
among members, at any rate outside the circle of 
the Council, that something in the way of a 
minimum seale should be laid down, even though 
it were not obligatory. It has been possible to 
provide such scales for both architects and sur- 
veyors, and the problem, although admittedly more 
difficult in the case of engineers, is, we think, far 
from being incapable of solution. Many other 
Important matters in connection with the adminis- 
tration of the Institution are referred to in the 
Report ; one of the most interesting of these being 
the Suggested alterations in the rules for the 
election of members and transfer from associate to 
full membership. Here again in principle the new 
rules and regulations appear to be excellent, but in 
some respects the wording of the regulations leaves 
much to be desired. For instance, the suggested 
qualifications for full membership of the Institution 
state that the candidate shall have had “ five 
years’ employment in positions of primary responsi- 





bility for the design or the execution of important 
engineering work.’ The italics are ours. What do 
the words “primary responsibility”’ mean? Of 
all the engineers employed by a great railway 
company, a Government department, or an important 
harbour board, there can be only one who is in a 
position of “ primary responsibility” for the works 
carried out, and he is the engineer-in-chief. The 
Engineer to the London County Council, the 
Engineer-in-Chief of the London and North-Western 
Railway, are both in positions of “ primary responsi- 
bility’’ to their respective boards, but their 
principal assistants and deputies are certainly not 
in the position which the words taken in their 
literal sense indicate. It is inconceivable that the 
Institution wish to exclude from the class of 
members gentlemen holding such important posi- 
tions as we have indicated. In this respect, the 
proposed rules, we venture to think, require some 
amendment. 








RECENT WARSHIP TRIALS. 


Wirn the completion of the trials of H.M.S. Superb 
the whole of the second series of battleships of 
the Dreadnought type will be finished and attached 
to an active fleet. The Dreadnought herself was 
commissioned two and a-half years ago, and no little 
credit is due to the Admiralty and to the private firms for 
the completion and commissioning in 1908-1909 of the 
three Indomitable class cruisers and the three Superbs, 
in which have been embodied the improvements due to 
experience with their prototype during her first commission. 
For speed and fighting power these ships stand alone; 
they are far superior in armament and system of protection 
to anything in commission in other navies, and they also 
possess qualities of habitability and comfort which, while 
not of such apparent importance on paper, are yet of extra- 
ordinary value for sea-keeping ships. It is no secret that 
these vessels are far larger in point of displacement than 
they are generally supposed to be. The legend displace- 
ment of the Dreadnought was 17,800 tons at 26ft. 6in. 
mean draught; generally she proceeds to sea drawing 
nearly 30ft., and displacing about 20,800 tons. Much has 
been added to the Bellerophon class, and under the same 
corditions of coal supply and of stores, the new vessels 
will be over 21,000 tons. The same applies to the 
Indomitable class, but to a smaller extent. 

The speed trials of all six ships, carried out at intervals 
during the past twelve months, have been particularly 
satisfactory. Records for speed and economy have been 
made with the armoured cruisers, their propulsive efficiency 
being very high. With all six ships the steaming reliability 
has been extraordinarily good. The boiler equipment has 
been narrowed down toa choice of two types—Yarrow 
large tube or Babcock and Wilcox. The engines consist 
of Parsons turbines, and in all the ships of the same 
design are interchangeable as a whole. Much of the 
auxiliary machinery is to similar designs where not 
identical in the two classes. Most exhaustive trials have 
been run with all these vessels to determine the economy 
at all powers and under varying conditions. For instance, 
elaborate experimental trials have been made to settle 
the utility of cruising turbines, or the effect of the closed 
exhaust if introduced into the low-pressure turbines. In 
future cruising turbines will be discarded. From the 
point of view of speed only, while the actual figures are 
confidential, it can be stated that all the cruisers attained 
between 26 and 27 knots, and all the battleships 
21.5 knots. The total coal consumption in relation to 
the power and speed was very low, the coal used per 
shaft horse-power frequently being less than 1.4]b. In 
all cases a greater speed than that actually obtained was 
possible ; the conditions in the stokeholds were remark- 
ably easy, and in the case of the Yarrow boilers certainly, 
a good deal more might have been done had it not been 
thought advisable to keep the horse-power below about 
45,000 in the Indomitable class and 27,000 in the 
Bellerophons. In the engine-rooms the Parsons turbines 
have given the greatest satisfaction; no hitches of any 
kind have occurred, and even the stipulated opening out 
after the trial has been generally remitted, if not for all 
the cylinders, at least the two low-pressure turbines, with 
their important joints to the condensers, have been left 
undisturbed, so satisfactorily did they work. The general 
absence of vibration is as important in a warship as in a 
merchant vessel, on account of the sighting of the 
guns, and this improvement has been marked and highly 
appreciated. 

The gun trials of the new vessels have also proved 
extremely instructive. The addition of side turrets with 
more powerful 12in. guns caused a necessary alteration 
in the positions of the minor weapons on account of the 
effect of blast. How serious this can be was fully shown 
in the experiments on the Dreadnought and Indomitable, 
but the Admiralty constructors had anticipated the evil 
and it was reduced to a minimum. It becomes a far 
more serious problem in a ship of the same length but 
with six turrets. Something must be sacrificed in weight 
to admit of an extra turret, weighing altogether nearly 
600 tons, being got in on the same total displacement, and 
in the new German ships this is reported to have been 
done in the hull. How a hull, which is relatively nearly 
10 per cent. lighter, will stand the extra concussion from 
six turrets is an interesting point. Fired on extreme 
bearings, the blast in the two ships mentioned caused 
sufficient damage to throw much light on the question of 
continuous firing from these all-big gun battleships, and 
the information gained since clearly indicates that some 
of these points have been overlooked in the German 
design. The steering trials have been attended with 
great success, and indicate that great improvements have 








been effected. Both classes of ship are very handy, and 
all possess very small turning circles and obey the 
smallest degree of helm. In sea-going qualities the 
cruisers are, perhaps, even better than the battleships. 
What is the most satisfactory feature of the new type 
of warship is undoubtedly the ail-round excellence. 
The vessels represent in their two spheres a degree 
of perfection—perfection as it was known at the date of 
their being laid down—that has rarely been achieved in a 
new class of vessel. Compared with the “Royal 
Sovereigns,” the “ Majestics”’ were a great improvement, 
and certainly were a basis design from 1895 till 1902, 
but there was no striking novelty in the improvement. 
The two greatest improvements in the new ships are in 
destructive power and in mobility; the former is more 
widely appreciated than the latter, but the latter is 
exceptionally good. The system of protection has also 
been immensely improved as the result of experience in 
the Japanese War. 

Throughout the whole series of ships the propelling 
machinery has proved very successful. In the case of 
the cruisers the trials at four-fifths of full power, repre- 
senting over 23 knots and continuing for thirty hours on 
end, were followed almost immediately and without any 
mechanical adjustment by the eight-hour full-power 
trial. In other words, these ships covered in under 
forty-eight hours over 900 knots without a hitch and 
without touching their oil fuel, as on the contractors’ 
speed trials coal alone was used. Such a run is equal to 
a trip from Rosyth to Hamburg and back! All steaming 
on trials was carried out practically under war condi- 
tions, for contractors are now rigidly limited to the 
number of men on watch at any time. The lack of any 
machinery defect, beyond occasional trivialities, on the 
steam trials, redounds to the credit of the contractors. 
That between fifteen and sixteen tons of coal an hour 
can propel a 19,000-ton battleship, 525ft. long over, all at 
21.5 knots an hour is certainly an excellent result; the 
Indomitable required about 25} tons an hour at over 26 
knots, which is even better. The results from the three 
ships of each class corroborate one another in a marked 
manner ; in fact, they are, within narrow limits, practi- 
cally identical. 

This type of ship has many critics, but they are not to 
be found among the men who have to work them. As 
far as we can learn, no public critic has indicated a 
reasonable, let alone a sound, line of improvement, but 
such possibilities are known in the necessary quarters, 
and the modifications will be made at an early date. 
The most frequent criticism is the lack of secondary 
armament—6in. guns are demanded. As a matter of 
fact, the 6in. gun has nearly fired its own death knell 
on ships of 500ft. in length, owing to the abnormal gas 
discharge per minute affecting the sighting. The design 
of these ships is peculiarly satisfactory, and they find 
many imitators abroad who have not arrived at such a 
design from independent fleet experiments, but by 
obviously copying British designs from data supplied by 
laborious espionage. The credit of the prototype design, 
now largely improved in detail, is due to the Admiralty 
and to their elaborate system of eliminating the 
unnecessary, and assimilating the good ideas put forward 
by all ranks of the Naval service, and by constructors 
and engineers, both in the Admiralty service and private 
practice. The addition of six such excellent capital 
ships to the Royal Navy in twelve months is a feat of 
which the Admiralty may well be proud. Most English- 
men, with national interests at heart, woald like to see 
it repeated in the next and succeeding years. 
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SHORT NOTICES. 


Petrol Air Gas.. By Henry O’Connor. London: Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, E.C. Price 
1s. 6d. net.—This book deals with the petrol air-gas system 
of lighting, and describes the different plants in use. There 
are seven chapters which deal in detail with the different 
parts of the plants. 


Notes on the Vacuum Automatic Brake.—London: The 
Locomotive Publishing Company, Limited, 3, Amen-corner, 
Paternoster-row, E.C. Price 1s.—This little book fully 
explains in simple language the construction and working of 
the vacuum automatic brake. The book is intended for the 
guidance of railway men whose daily duties call upon them 
to fit up or work this type of brake. No attempt has been 
made to investigate any scientific questions involved in the 
construction or operation of the device. The type is bold and 
clear, and the illustrations are distinctly good. 


Refrigerating Machines. By Gardner Tufts Voorhees. Lon- 
don: Iceand Cold Storage Publishing Company, Limited, 20, 
Tudor-street, London, E.C. Price 7s. 6d.—This book is a 
reprint of a paper, entitled, ‘‘ Comparison of the Production 
of Cold by Compression of Liquefiable Gas and Other 
Methods,’’ read before the first International Congress of the 
Refrigerating Industries at Paris in 1908. There is a con- 
siderable amount of data, tables and information given which 
will enable engineers readily to determine all problems of 
capacity and economy of a compression or absorption system 
of refrigeration or of their combinations. 


The Gas Engine. By Cecil P. Poole. London: Hill Publish- 
ing Company, Limited, 6, Bouverie street, E.C. Price 4s. 6d. 
net.—This book presents the principles governing the salient 
features of gas engine construction and operation in a simple 
manner, and academic discussions of the characteristics of 
gases and of hypothetical heat energy cycles, of the character 
commonly found in text-books, have been avoided. The book 
is divided into ten chapters, which deal with elementary 
principles, pressures, and temperatures, cooling and heat loss, 
valves and valve gear, ignition, mixing liquid fuel with air, 
methods of governing, some considerations of design, care 
and management of engines, and pressure, temperature, and 
output calculations. The book is one which does not call for 
a large amount of mathematical knowledge on the part of the 
reader, 
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Fig. 1—-GENERAL VIEW 





THE FRONT OF THE MACHINE 

















THE REPORT OF THE COMPTROLLER- 
GENERAL OF PATENTS. 


WHEN the Patents Act, 1907, was passed many people 
prophesied that one result of it would be to diminish the 
number of patents applied for, and, as a consequence, the 
revenues of the Patent-office. It was feared that, owing to 
the compulsory working clause, many foreigners and others 
would consider it hardly worth while to seek English protec. 
tion for their inventions. So far as foreigners are concerned, 
it must be confessed that this prophecy has to some extent 
been fulfilled. According to the recent report of the Comp- 
troller-General the total number of applications decreased in 
1908. Although those from England and Wales were more 
numerous than in 1907 by 615, the applications from Ger- 


of patentees resident in this country and abroad show some 
variation. Thus, in 1907 there were 16,272 persons holding 
patents issued in England, as against 16,284 in 1908. In 
1907, 2792 of these patentees were resident in the United 
States and 2608 in Germany, as against 2819 and 2516 for 
1908. 

The report shows a decrease in the fees received by the 
Patent-office in all departments as compared with 1907, when 
a substantial increase took place. Patent fees amounted to 
£262,890, designs to £5189, and trade marks fees to £17,358, 
the net decrease in total receipts being £3054. The expendi- 


ture of the office, however, was £179,531, an increase of | 


£3301 over the total for 1907. With regard to applications 
during 1908, there were 28,598 for patents, 24,907 for designs, 
and 10,645 for trade marks, the totals for 1907 being 28,915, 
24,928, and 10,796 respectively. It is satisfactory to note 
that the new provisions of the Patents and Designs Act, 1907, | 
have been largely made use of. As our readers are aware, 
Section 2 (5) provides that where the invention is a chemical 
invention such typical samples and specimens as may be 





Fig. 2—FRONT VIEW OF SADDLE 











prescribed shall, if in any particular case the Comptroller 
considers it desirable so to require, be furnished before the 
acceptance of the complete specification. This was put in 
operation in 112 cases; while Section 6 (3) (b), which relates 
to cases in which the examiner has reported disconformity 
between the complete and provisional specifications, has been 
made use of in 265 cases. Under Section 16, in 164 cases 
complete specifications have been filed in respect of cognate 
provisional specifications. Further, under Section 19, 
which enables patentees to apply for patents of addition 
in respect of improvements on their inventions, during the 
year 768 applications for patents of addition were filed. By 
Section 20, patents which have lapsed in consequence of the 
unintentional non-payment of renewal fees within the pre- 


| scribed period can be restored by order of the Comptroller, 
many decreased by 277, and those from the United States by | 
442. As compared with 1907, the figures showing the number | 


instead of, as formerly, by private Act of Parliament; and 
under this Section 61 applications were made during the 
year, and in 27 cases the patent was restored, five applications 
being withdrawn, and the remainder are pending. There were 
12 applications under Section 26, which empowers the Comp- 
troller to revoke a patent upon the application within two 
years of its date of any person who was entitled to oppose its 
grant, and, of the eight cares which were decided, in one the 
patent was revoked, and in four an amendment was required. 

Under Section 27, which provides for the revocation of 
patents worked exclusively or mainly outside the United 
Kingdom, fifteen applications were made, two of which were 
abandoned, while in two the patent was revoked, the 
remainder being pending. 

With regard to hearings and appeals during the last ten 


| years, the number of oppositions to the grant of patents by 


the Comptroller was 1342, appeals heard by the law officer in 
these cases during the same period being 183, the Comptroller 
being supported in 104. As to oppositions to amendments 


| and specifications, 64 were heard in the ten years, and 


of the 17 appeals heard by the law officer, in only two | 
was the Comptroller reversed, There were 971 hearings 
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during thesame decade under Section 73 of the Act of 1907, and 
the corresponding provisions of the earlier statutes. Of 18 
appeals heard, in only two the Comptroller was reversed. 
But four petitions for the extension of patents were lodged 
during 1908, and in only one the patent was prolonged for 
ten years. At the present time there are only five patents in 
force which have been prolonged beyond the normal period 
of fourteen years. During 1908, 16,284 patents were 
sealed, and 24,389 designs and 5965 trade marks were 
registered, as against 16,272, 24,039, and 6255 respectively 
in 1907. 








IMPROVED SHAPING MACHINE. 





A TRAVERSING head shaping machine embodying new 
features in its design is being made by H. W. Kearns 
and Co., Limited, Broadheath, Manchester. The machine 
illustrated in the several views herewith has a stroke of 
24in., and has been constructed to combine extreme handi- 
ness and ease of manipulation with ability to deal with heavy 
cuts at a high speed. The specially noteworthy points of the 
tool may be summarised as follows :—Instant adjustment or 
alteration of the stroke while the machine is running ; con- 
stant belt velocity for all lengths of stroke ; entire control of 
the machine from the saddle; and the fitting of a special 
automatic down feed and radius motion. The method of 
working will be readily followed by the aid of the illustra- 
tions, of which Fig. 1 represents a general view of the front 
of the machine; Figs. 2 and 3, views of the saddle and ram, 
showing the means of adjusting the stroke and the down feed 
and radial motions ; Fig. 5, an end elevation of the machine; 
and Fig. 4, a sectional view of the cone pulley and clutch. The 
reversing motion of the ram is obtained by means of a friction 
clutch W—Fig. 4—operating inside the main driving pulleys 
XY. These are driven in opposite directions by means of 
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open and crossed belts, 
roi Fig. 3—move in @ 
the distance they are set apart, of course, control- 


the ram, the th of the stroke. When the ram is travelling | 
e cutting stroke one stop will come into con- | Length of stroke, 24in.; length of ram bearing, 31gin.; width 


ing the leng 
ling pop | 


and the clutch is controlled by the | 
the following manner :—The adjustable stops—plainly | are moved along the face of the machine by means of a rack 
i T-slot extending the length of | and pinion, enabling adjustments to be made much more 


Another useful feature worthy of mention is that the tables 


quickly than when these have to be moved by a pinch bar. 
The dimensions of the machine illustrated are as follow :— 


forward 0 the button L. This button is securely fastened to of ram bearing, 10}in.; traverse of head along the bed, 72in.; 


tact wit 


teel rod D which moves endwise in a groove in the saddle. 
as f 


the stop strikes the button the latter and the 
_ nd toca Pern a slight rotation of the square 
_ 7 through the crank E. This shaft, in turn, then 
yas mits longitudinal motion to the rack R through the 
er Sand rod T shown in Fig.4. Now the rack R engages 
with a pinion which operates a short length of a quick-pitch 


























Fig. 4—CONE PULLEY AND CLUTCH 


screw on the shaft Z, while the latter engages the clutch with 
each pulley in turn, and ensures a quick and powerful grip. 
In order to relieve this mechanism from any shock from the 
ram when operating at high speeds a system of springs is 
introduced. 

The down-feed motion is obtained as follows :—The stops 
are secured in a loose V-shaped bar C, which moves 
freely in a T-slot in the ram, the amount of end movement 
being controlled by means of the screw K. The action is 
thus: The ram, in cutting and returning before engaging and 
disengaging the driving clutch, moves the V-shaped bar as 
far as the adjusting screw will permit ; and thus, through 
the connecting-rod G, giving a turning movement to the 


| length of bed over all, 108in.; maximum distance from table 


to the underside of the ram, 18in.; minimum distance, 3in.; 
vertical adjustment of tool slide, 7in.; size of table top, 20in. 
by 24in.; depth of table, 18in.; T-slots arranged for bolts, 
Zin. diameter; and floor space occupied, 12ft. by 8ft. The 
weight of the machine is 4 tons 18 cwt. 








SOME RECENT WORKMEN’S COMPENSATION 
CASES. 


THE flow of litigation in connection with workmen’s com- 
pensation appears to be unceasing. Cases involving difficult 
points are of every-day occurrence in the County-courts in 
various parts of the country, while every now and then the 
Court of Appeal is asked to decide the principles upon which 
the Act is to be interpreted. 

We propose to consider a few of the recent cases which 
appear to be of special interest. 

It is now clearly established that if a workman seeks an 
award of weekly compensation on the ground that he is 
disabled by injury resulting from an accident, he must be 
able to show that he has conformed to the reasonable advice 
of his medical man. 

In a case heard at Sheffield, it appeared that a man had to 
have his little finger amputated because of an accident. After 
the wound had healed the surgeon advised a course of massage, 
in order to remove a certain stiffness which had set in owing 
to the non-use of the hand. According to the evidence, the 
man had undergone the massage, but had not, in the opinion 
of the doctor, made a proper effort to use his hand. ‘“‘ It 
requires,’ said the doctor, in addition to the massage, ‘‘a 
certain exercise of will power.’’ The judge, however, held that 
as the man had been treated by massage as advised, the fact 
of his not having exercised sufficient will power to get well 
did not disentitle him to an award. 

The employer, or insurance company acting for him, is 
sometimes glad to commute a weekly payment of compensa- 
tion by handing over a lump sum to the workman. Where 
such an arrangement is made, care should be taken to see 
that the mind of the workman is alive to the nature of the 
agreement into which he is entering. In a Scotch case, a 
workman who had been receiving weekly payments, signed a 
discharge over a penny stamp which purported to be in “ full 
satisfaction and discharge of all claims, past and future, to 
which I am entitled.’’ He subsequently repudiated the docu- 
ment on the ground that he believed it was merely a receipt for 
compensation due up to that time. The Scotch judge held 
that as the mind of the signer did not accompany the signa- 
ture, he had not, in fact, signed in the contemplation of the 
law. 
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Fig 5—END ELEVATION OF THE SHAPING MACHINE 


notched wheel H. This operates the down feed through 
mitre wheels in the usual way. The radius motion and 
general arrangement of the tool slide can be followed from 
Fig. 8 and 5. 


The lever I pivoted on the saddle enables the | 


operator to control the machine instantaneously. It is keyed | 
on the end of the pinion shaft J. The pinion engages with | 


teeth cut on the underside of the rod D, so that, by the move- 
ment of the lever, rotary motion is transmitted to the square 
shaft F operating the clutch in the usual way. The saddle 
is fitted with an automatic and reversible traverse, and the 
machine is supplied with an automatic circular motion. 
There are three cutting speeds and a constant return speed, 
while adjustments of the down-feed and radius motion can be 
effected when the machine is in operation. A special feature 
of the down feed is that this is not affected when the stroke 
of the ram is altered. The radius motion is actuated by the 
worm and quadrant on the tool slide shown in Fig. 5, and 
also has an automatic feed. 


In Tomalin v. Pearson, which was recently heard in the 
Court of Appeal, the important question whether the Act 
applies to accidents happening abroad was considered. It 
applies, of course, to seamen injured on British ships all the 
world over; but does it apply to a man working in a place 
outside the United Kingdom? In the case above mentioned, 
the husband of the applicant was a fitter. While working for 
Messrs. Pearson on the construction of a breakwater at Malta 
he was killed by an accident. It was contended on the part 
of the widow that she was entitled to claim compensation. 
The Court of Appeal, however, came to the conclusion that 


| the claim failed. It was pointed out that in so far as it re- 


lated to accidents happening abroad, the Act had a very 
limited and guarded application. It applied to masters, sea- 
men, and apprentices in the sea fishing service; but ‘‘ in the 
absence of an intention clearly expressed or to be inferred 
either from its language or from the object or subject matter 


' or history of an enactment, the presumption is that Parlia- 


ment does not design its statutes to operate beyond the terri- 
torial limits of the United Kingdom.”’ 

An appeal from his Honour Judge Bryn Roberts at Cardiff 
involved the decision of another curious point. It appeared 
that, as the result of an accident, a miner suffered from com- 
plete loss of sensation in one leg. The county-court judge 
had held that he was nevertheless in a fit condition to do his 
ordinary work, and refused to make a weekly award. The 
medical evidence, however, was to the effect that the appli- 
cant’s mental condition was such that he could not make the 
effort necessary to carry out the work. The Court of Appeal 
held that having regard to this evidence an award should 
have been made. The Master of the Rolls said:—‘‘It isa 
fallacy to say that a man loses his right to compensation 
when the muscular mischief is ended, and the nervous, 
mental, and hysterical remains.’’ 

It has been decided in many cases that where a man 
unreasonably refuses to undergo a simple operation, the effect 
of which will be to restore his power of working, the Court 
will not allow him to enjoy a weekly payment of compensa- 
tion. But when can a man be said to be ‘‘ unreasonable ’’ 
in refusing to undergo an operation? The advisability of an 
operation is a matter upon which doctors often disagree. In 
the case—Tutton v. Owners of s.s. Majestic—it appeared that 
a workman refused to undergo an operation. A number of 
surgeons said that it was simple, necessary, and wholly 
unattended with danger; but the medical man who had 
attended the patient advised him not to undergoit. The 
Court of Appeal said that the expression of such an opinion 
was quite sufficient to justify the man’s refusal. ‘‘ After the 
evidence of the man’s own doctor,’’ said the Master of the 
Rolis, ‘‘ I think that no amount of other medical evidence is 
relevant to this question.”’ 








DOCKYARD NOTES. 


THE Dide*ot was launched from the yard of the Chantiers 
de l’Atlantique at St. Nazaire on the 19th, and Condorcet 
from the Chantiers de la Loire on the 21st. The Vergniaud 
at Bordeaux, the Danton at Brest, and the Mirabeau at 
Lorient are less far advanced, but at least two of them will 
be launched during the current year. 








THE orders for the machinery for the two new scout 
cruisers of the Boadicea class, which are to be laid down at 
Pembroke Dockyard, have been placed with Hawthorn, 
Leslie and Co. and Cammell, Laird and Co. The horse-power 
is to be 18,000, and the machinery will consist of Yarrow 
boilers and Parsons turbines. 





THE tenders for the two new battleships to be built by 
contract, and for the armament and machinery for the two 
Dockyard ships, were sent'in to the Admiralty last week. 





RUMOURS of Portuguese naval orders are again revived. 
Since the Don Carlos was built at Elswick, ten years ago, 
little or nothing has been done beyond the construction of 
two small gunboats at Lisbon and of two small cruisers at 
Havre. The new programme is expected to embrace the 
entire renovation of the dockyard at Lisbon, but nothing has 
yet been settled. 





TESTS have recently been carried out by the United States 
Navy Department with the Idaho to determine the value of 
the lattice-work type of mast, before proceeding with the 
re-masting of many of the older ships. So essential have large 
and high fire-control platforms become that many of the older 
masts are unsuitable, and the Bureau of Construction and 
Repair is making arrangements to undertake this work. The 
chief objection to the lattice-work mast is vibration, but even 
the British tripod masts exhibit this tendency, and there is a 
considerable movement in them at each discharge of the 
heavy guns. So many ships lost their masts during the war 
in the Far East that there is an uncomfortable feeling about 
the safety of the present mast-head control positions, but it is 
hard to arrange a better place. 

THE French cruiser Ernést Renan possesses a very large 
power in her comparatively small hull. Of only 13 600 tons 
displacement—the same as the Black Prince class—space is 
found for no less than 37,700 indicated horse-power in three 
sets of four-cylinder triple-expansion engines, the dimensions 
being 45:68.78.78 

42 
short stroke for a 12,500 indicated horse-power engine is not 
a good feature, and the engines did not run without some 
defects appearing. Steam is supplied by forty-two Niclausse 
boilers of 2680 square feet grate area. At full power the 
Renan attained 24.4 knots. 


x 133 revolutions. The comparatively 





THE two German turbine cruisers Lubeck and Stettin have 
been sent on an experimental cruise to the Mediterranean, 
and have been engaged in a series of trial runs under different 
conditions. Additional data of interest will be provided from 
comparative experience gained from the performance of the 
cruiser Hamburg, which is also cruising in the same seas. 
The Stettin, which was commissioned at the end of last year, 
attained 25.7 knots—at a reduced displacement—on her 
trials. She normally displaces 3500 tons, and carries ten 4in. 
quick-firing guns—two less than the Amethyst of very slightly 
slower speed. 





THE immense size of the fleet that has been manceuvring 
on the East Coast and is now returning southwards has 
escaped general attention, but it aggregated nearly ninety 
ships last week when the fleets met off the Orkneys. Among 
them were five of the Dreadnought class, the two Aga- 
memnons, and the torpedo flotilla of some forty boats in- 
cluded three ocean-going destroyers and most of the River 
class boats. Most of the vessels will rendezvous at Spithead 
for the Press review next month. 





H.M.8. GHURKA returned to her builders a fortnight ago 
to make good certain machinery defects which developed 
since the vessel was commissioned, but on the machinery 
being overhauled nothing was found to justify the vessel being 
returned to the contractors, and she left again for Sheerness 
in the course of a few days. 











THE Krupp pattern of fortress and field balloon gun has 
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recently undergone some satisfactory trials. The design of 
the mouniing displays considerable originality, and it is pos- 
sible to fire the gun at about 10 deg. from the vertical. The 
gun itself is pivoted very close to the breech-end, leaving a 
large overhang, which is balanced by a powerful spring, and 
it requires to be brought to a nearly horizontal position for 
loading. To facilitate operation, the wheels of the gun- 
carriage, which, for travelling purposes, is very nearly of 
ordinary appearance, possess a hinged axle, so that they can 
be swung round from the limber and securely locked at any 
angle ; in the extreme position they can be swung until the 
tires nearly touch one another, thus making a very rigid field 
mounting. 


THE Boadicea, built at Pembroke, which only attained 
25? knots on her full power trial when aided with her oil fuel, 
suffered from blade stripping in one of the cruising turbines. 
Only a few rows were affected, and these are being replaced 
in the usual opening-out specified to be undertaken after all 
trials. 








THE ROAD-MOTORS OF THE PRESENT DAY, 
AND SOME UNSOLVED PROBLEMS CON- 
NECTED WITH THEM.* 

By Colonel H. C. L. HOLDEN, R.A., F.R.S. 


THE subject of the ‘“‘ James Forrest” Lectuce, which I have had 
the honour of being invited to give before the Institution this 
evening, though brief in its title of ‘‘ Road Motors,” is very wide 
in its scope, since it includes not only many different types of 
mechanically-prope'led road vehicles, but also the various methods 
of generation of power from energy, whether in the form of fuel 
or otherwise, which is wholly or partially carried upon and utilised 
for the pro, ulsion of the vehicle itself. 

Following the precedent of former ‘‘ James Forrest ” lecturers, 
I shall endeavour to concern myself more with the problems whicb 
await solution in the future than with what has been effected in 
the past. 

The subject of my lecture appears to me to be most conveniently 
divided :nto three main classes :—(a) Heavy road motors, er those 
limited by Jaw according to weight and other conditions to mati- 
mum sperds of either five or eight mles per hour; (/) medium 
road motorr, which, though coming in Class A as regards weight, 
are allowed to travel at higher speeds when fitted with pneumatic 
tires or tires of soft or elastic material, the maximum in any case 
being 12 miles per hour; (c) light road motors whose speed is 
limited by law to a maximum of 20 miles per hour. 

It is computed that there are in use in the British Isles alone 
close upon 100,000 motor cars and motor cycles, and it may safely 
be said that over 99 per cent. of the: are driven by petrol engines. 
The advantages of the petrol engine which have Jed to its adoption 
and extremely rapid development in the motor car are : (1) That 
it is light for the power it gives off ; (2) is ready to start at full 
power at a momen.’s notice ; (3) can be depended upon to run for 
long periods without attenti n ; (4) is economical in consumption 
of fuel ; (5) though requiring water for cooling purposes, the con- 
sumption is practically negligible. The advantages of the steam 
engine as compared to the petrol engines are : (1) When once steam 
has been raised, that the engine is ready to work, and that the mere 
admission of steam starts the engine ; (2) that its power is more 
easily controlled and through a greater range than the petrol 
engine, rendering the change-speed gear of the latter unneces- 
sary ; (3) that there is always more or less reserve power available 
in the boiler ; (4) that it can be reversed easily. 

In spite of these great inherent advantages of the steam eng’ne, 
steam-driven road motors form such asmall proportion of the whole 
in Ciasses B and C that it is obvious that, at present at any rate, 
their advantages do not outweigh their disadvantages. These dis- 
advantages are entirely connected with the generation of steam, 
and not with its utilisation in the engine, but in part with dealing 
with it afterwards. The machinery of such steam motor cars as the 
White, and such steam omnibuses as the Clarkson and Serpollet, 
leaves little room for improvement in both design and working. 
For Class B vehicles, both for goods and public passenger service, 
they may in time seriously compete with petrol vehicles, but for 
private motor cars tne boiler and burner, however well designed 
and effective in automatic or hand control of the generation of 
steam, will always, I fear, handicap the system’s other merits. 

The electric motor would be the ideal one for the propulsion of 
the motor car, on account of its unequalled ease and range of con- 
trol, even turning moment, and simplicity of parts, if a source of 
electricity were available which would bear any comparison with 
petroleum spirit in weight, cost, and portability, and if such a 
source were available, there can be no doubt that petrol, steam, 
and other engines would soon be a thing of the past. Thegenera- 
ticn of electricity direct from the oxidation cf coal or other fuel 
cannot be said to be impossible, and it may be actually within our 
reach if we only knew how and where to grasp it. The limitations 
of electric cars, owing to the weight of the batteries necessary to 
supply the current for only a few hours’ running, confine their use 
to towns, where the short distances and low speeds require com 
paratively little power. 

[The author then described in general terms the principal 
features cf internal combustion engines, and discussed the 
problems in connection with them. He then passed on to other 
matters connected with cars. | 

Efficiency in transmission of power.—Leaving out of the question 
for the moment the efficiency of the engine itself, there are many 
ways in which power can be lost between the fiy-wheel of the 
engine, which usually forms the starting point of the transmission 
system, owing to its containing the friction clutch which can be 
made at will to transmit the rotation of the engine to the road 
wheels. A perfect clutch should, of course, transmit the 
revolutions of the engine to the main shaft of the gear-box 
without any slip whatever when fully engaged; any slip means 
friction and consequent loss of power manifested in the form of 
heat; there are many forms of clutches, the leather cone, metal 
ecne and plate clutch, or multiple disc clutch, but none of them 
can be depended upon not to slip in the way that one which is 
positively engaged, by, as for instance, metal teeth, when 
completely bome, can. 

Owing to the difficulty of ensuring complete alignment between 
the crank shaft of the engine, either when the car is built or 
afterwards owing to wear taking place, it is customary to place 
one or two—the latter being the more correct plan theoretically— 
Hooke’s universal juints between the clutch member and the main 
shaft of the gear-pox, or else some simpler form of joint which 
is more or Jess the equtvalent. It is obvious that there must 
always be loss in transmission through such joints, a fact that is 
clearly demonstrated by the rapidity with which they often wear. 
In the gear-box itself, apart from the loss that there always is 
and must be in the transmission of power from one toothed wheel 
to another, there is in this instance the difficulty that, owing to 
the small diameters of wheel and surface :of teeth which are 
possible and the considerable power that has to be transmitted, 
the surface pressures and losses must be comparatively high. In 
some designs of gear the whole of the wheels are in mesh either 
as drivers or driven all the time ; in others the whole of the wheels 
rotate on all the speeds but one. It has already been pointed out 
that this leads to churning the oil in the gear-box, which is another 
means of absorbing power. If the car is what is termed a gear- 





driven or live-axle car, as opposed toa car in which the driving 
wheels are driven by pitch chains, then there is a farther loss 
owing to two more universal joints connecting the gear-box shaft 
with the bevel gear in the back axle gear-box. Unfortunately, 
this shaft, sometimes called the propeller shaft, seldom is in 
direct prolongation of either the gear-box or live-axle box shaft 
owing to the action of the springs of the carriage, and though the 
angular movement may be faithfully transmitted owing to the fact 
that there are two universal joints, it is indisputable that there 
are considerable frictional losses which wou'd be entirely avoided 
if it were possible to fit a plain shaft instead of one with two 
universal j ints; the losses in the live-axle gear-box are of a 
similar nature to those in the gear-box containing the change 


gear. 

The total losses in transmission from the engine to the road 
wheels are not accurately known under road conditions, and will 
not be until some means of ascertaining the actual power given out 
by the engine at any moment on the road has been devised and 
taken into practical use ; but it is quite clear from the hill-climbing 
capabilites of cars, of which the masimum engine power is known, 
that the losses in transmission may vary from 20 per cent, to as 
much as 40 per cent. or even more under such circumstances. 
Transmission losses may, it is thought, be somewhat reduced in 
the future; it is quite obvious, however, that they cannot be 
entirely avoided. 

Tires.—The tire problem has had a far-reaching intluence on the 
development of the road motor, but yet is one of those problems 
that, after many years of patient work on the part of inventors 
and manufacturers, is still considered by some to bea long way 
from solution. Tires may be divided into three main categories, 
the so-called iron tires, which are now generally steel, solid rubber 
tires, and pneumatic tires. Weare indebted to M. Michelin for 
the results of a valuable series of experiments which he carried out 
more than thirteen years ago on all kinds of roads, with the object 
of demonstrating the advantages of the pneumatic tire, which 
showed that a vehicle whose wheels were shod with iron tires 
offered nearly 33 per cent. more resistance to traction than if the 
tires were pneumatic, while solid rubber tires offered approxi 
mately only 3 per cent. less than the iron, thus showiog an ecnor- 
mous difference in favour of the pneumatic. 

Exhaust gases.—The study of the composition of the exhaust 
gases is important from two different aspects—(1) the efficiency of 
the engine as affected by the more or less complete combustion of 
the mixture ; (2) determining to what extent carbonic oxide, or 
carbon monoxide, as some chemists term it, is being discharged 
into the atmosphere. Fortunately, the highest thermal efficiencies 
are obtained with the lowest percentage of carbonic oxide, and, 
fortunately also, the supply of oxygen in the atmosphere is practi- 
ca'ly inexhaustible, otherwise the effect of the working of a Jarge 
number of petrol motor vehicles in the streets of a town might 
have serious consequences, as the petrol engine takes in a mixture 
of which, roughly speaking, not less than 10,000 volumes of air 
go to one of liquid petrol, which it discharges from its exhaust, 
having robbed it of its oxygen, and replaced this by gases which 
not only do not support hfe, but may contain a considerable per- 
centage of CO, which is a subtle and insidious poison. It ought to 
be possible to ensure that the exhaust gases contain not more than 
1 per cent. of CO, 

Governing. — From what has been said on the subject of carbura- | 
tion, it will be clear that the range through which the speed and 
power of a petrol engine can be governed by alteration either of 
the volume or c mp sition of the explosive mixture, by means of a 
throttle valve in the case of the former or an extra air valve in 
the case of the latter, can only be very limited. The method of 
governing the speed by keeping the exhaust valve closed has been 
already referred to. Another method is by keeping it open, but 
this is obviously not so effective. A third method there is—by 
retarding the ignition of the charge in the cylinder; the only 
possible argument for using it is that it is effective. It is objec 
tionable because it is liable to render combustion incomplete, and 
so increase the percentage of (O in the exhaust; it is also 
unscientific and very wasteful of fuel. 

Efficiency of engine.—The efficiency of the petrol engine is, other 
things being equal, dependent upon the extent of the compression 
of the mixture before explosion ; as the compression rises so does 
the temperature of the gases under compre:-sion, until eventually 
a point is reached when premature ignition takes place ; this point 
forms the high limit of compression, in -actual working the com- 
pression should be kept well below this. In practice it may be 
advisable to sacrifice some efficiency in order to secure smoother 
runniog of the engine, as the higher the compression the more 
variation in angular velocity there is during a cycle with a given 
engine and weight of fly-wheel. 

Horse-power required.—As is well known, the law of England 

does not permit of a speed in excess of 20 miles per hour in the 
case of the light motor car, which is limi'ed to a maximum weight 
of 2 tons unladen, but it is equally well known that most of the 
motor cars of to-day are not only capable of exceeding, but fre- 
quently do exceed, this speed over long distances. If we assume 
for the moment that the average speed of traveiling over average 
roads, and including stoppages, is to be 20 miles per hour, what 
horse-power is it necessary for a motor-car engine to exert to 
attain this speed! In the first place, in order to maintain the 
above average speed, experience tells us that the ma: imum speed 
will not be less than 50 per cent. greater than the average during 
some periods of the journey; under these circumstances, and 
assuming a moderate efficiency in the transmission of power from 
the engine to the road wheels, the provision of an engine capable 
of giving 1 brake horse-power per cwt. of the gross weight of the 
vehicle and its load of passengers, &c., would not be excessive, 
Air resistance.—The high speeds attained by the modern motor 
car make the question of the resistance offered by the air to the 
motion of the car and the power necessary to overcome this 
resistance very important, since the pre-sures are practically the 
same whether the car is moving through still air at a certain speed 
in miles per hour or whether a wind of the same speed is blowing 
against it. There seems to be no doubt that, within the limits of 
speed attained as yet—i.¢., up to 180ft. per second—the resistance 
varies as the square of the velocity, but the actual resistance per 
square foot, which is the accepted basis for estimating such pres- 
sures, depends very much upon the form or shape offered to the 
wind. The latest experiments on wind pressure I am acquainted 
with are these which were carried out at the National Physical 
Laboratory and reported to this Institution in 1907. The general 
formula is— 


P= £V? 
where P is expressed in pounds per square foot, 


V is veiocity in feet per second, and 
& is a constant. 


The value given for / in the experiments quoted is 0.0027, but it 
must be noted that this value is for a plate of moderate size in a 
uniform current of air, and that if the surface is other than a plane 
the form of the surface will necessitate a correction being applied 
to this constant which may in effect reduce its value to less than 
one-half in some cases. Though the area of projected surface that 
a motor car offers to the air may be fairly readily computed the 
correction for its form is not accurately known and can only be 
arrived at by deduction, or approximated to by what is mainly 
guess-work, and therefore until it bas been possible to carry out 
some accurately conducted experiments we must remain in the 
dark as to the extent to which the air resistance can be reduced by 
modifying the form of a car in front, at the sides, and also at the 
back. There is more difficulty than would appear at first sight in 
making air-resistance experiments with such a machine as a motor 
car ; it has been suggested by some that a model towed by a car 
from a sort of outrigger would meet the case, but I am afraid that 
the results obtained in this manner would be as difficult to interpret 
as if another car was towed ip a similar manner and not under its 








* Institution of Civil Engineers, “James Forrest” Lecture. Abstract. 





own power ; in any case it would be difficult, if not impossible, to 





—= 
discriminate between the resistance due to rolling 
machinery and that due to the air alone, 

If deductions are made from data which are known to 
approximately correct for the speed, power, and wind g be 
various cars, with the ordinary touring bodies, it would x “pl 


and friction of 


a correction of 0.65 made to the value of & would not be Peg : 

giving an apparently correct result, and so the formula — 

quoted would become above 
P = 0.0017 A V2, 

A being the projected area of the car in square feet. 

Using this equation and applying it to a car whosg Projec 
area is 20 square feet, i.c., that of a moderate size of tourna. 
the horse-power necessary to overcome air resistance rises Neal 
the insignificant figure of 0,726 of a horse-power at 20 miles per 


hour to 11.23 horse-power at 50 miles per hour and 90.75 ho 
power at 100 miles per hour, and at 120 miles p-r hour, which 
nearly the maximum speed which has as yet been poor : 
according to officially verified records, the horse-power required to 
overcome the resistance of the air alone would be 157 hor 
power. Experiments would therefore seem to be needed ra 
provide data to enable the form which offers least resistance ty 
the air to be ascertained and subsequently made use of i 
practice, ‘ 

Fuel consumption,—The consumption of fuel per brake horse 
power of a motor car engine using the petroleum spirit of about 
0.720 specific gravity should not exceed 0.75 pint, and may be 
considerably less than this, and the gross ton-miles which should 
be obtained from one gallon of such fuel at a speed of 20 miles per 
hour under ordinary conditions should not fall below 30. There ix 
room for improvement in these figures, which are not given ag 
examples of good, but only of average performance. 

Cost of running.—If the cost of running a motor car were only 
the cost of the fuel, taken, say, at ls. per gallon—a high price, it 
may be remarked—then it 1s evident from the above that the 
expense, teking into accoont the speed, would, indeed, be small 
compared to any other means of mechanical road transport, being 
only 0.4d, per ton-mile, Unfortunately, however, there are many 
otner items to be taken into account, which swell the bill to such 
an extent as to render the cost of fuel but asmall part of the 
whole. The cost of pneumatic tires is the heaviest single item as q 
rule, but this must be dependent upon the distance run in a given 
time. So much depends upon circumstances and local and other 
conditions that any figures I could give would only be wisleading 
unless accompanied by complete details. A caretul study of the 
reports of the Royal Automobile C ub Commercial Vehicle Trials 
carried out in 1907, and the Touring Car Trials carried out jn 
108, will furnish the reader witb many of those details which are 
beyond the scope of my lecture. 

Weight compared to useful load.—-The weight of the motor car 
used for pleasure purposes is high compared to its useful load of 
passengers. A four-seated fully equipped touring car will seldom 
weigh less than 22 cwt. unladen, whereas its four passengers’ 
weight will probably amount to 54 ewt., which is only one-quarter 
of the weight of the vehicle itself. Ia the case of the medium 
weight vehicles fur conveyance of passengers or goods, the usefal 
load seldom exceeds three-quarters of the weight of the vehicle 
unladen, but in the case of the heavy vehicles, which travel at a 
slow speed, the weight of the useful lo.d may amount to as 
much as that of the vehicle itself. I¢ would appear, therefore 
that some improvement may reasonably be looked for in the 
fature in the reduction of the weight ot the m >tor car itselt as 
compared to the load that it carries. This matter is of greater 
importance perhaps from the point of view of the car used for 


commercial purposes than of that used for pleasure only, but it 


affects them both, as there can be no advantage in carrying 


extra weight, whilst with a given engine power acceleration hill- 
climbing power aod speed are all adversely affected by the 
additional weight. 


Brakes,—The law enacts that every road motor shal! have two 


independent brakes, each capable of preventing the two wheels on 
the same axle from revolving. As a rule, it is the back wheels 
which are braked, but there is no doubt that brakes on the front 
or steering wheels give immunity from ‘‘skidding ;” 
however, more difficult to arrange for. 
have one brake applied to or beyond the secondary shaft of the 
transmission mechanis:n and the other to the hubs of the driving 
wheels, but the application of both brakes to the driving wheels is 
a safer and better plan. 
pneumatic tires can be pulled up safely under normal conditions 
and on an ordinary road without damage to the tires varies 
roughly with the square of the speed, and the following formula 
is approsimately correct : 


they are, 
The usual method is to 


The distance in which a motor car on 


0.04 V2 = 9, 


V being in miles per hour and S the distance in yards in which the 
car should come to rest. 
in four yards, and at 20 miles per hour 1n 16 yards. 


Thus, at 10 miles per hour it should stop 


Fuels available. —Whilst the lighter petroleum spirit has been the 


only fuel for internal combustion engines for motor cars that | have 
so far made any reference to, there are other liquid hydrocarbons 
and faels which may also be used. None of them, however, are 
nearly so convenient in use, or, speaking generally, so free from 
objection, as petroleum spirit, the consequence of whivh is that the 
later is practically the only fuel actuaily employed. 
or paraffin can be used as fuel, so also can benzol ; alcohol, too, 
can be used, either alone or mixed with other fuels. l 
also, that for the heavy class of vehicle it may be found practic- 
able to use a gas producer of the suction type, now very widely 
employed with fixed engines, 
dealt with in the Report of the Fuels Committee of the Motor 
Union, which was published in 1907. 


Petroleum 


It is possible, 
This matter of fuels is very fully 


In conclusion, whilst I clearly recognise that [ have only touched 


the fringe of the many problems of the road motor, and have not 
presented a solution of even one of them, yet if [ have been instru- 
mental in turning the thoughts of anyone here present in the right 
direction towards a solution, I shall feel my efforts have been fully 
rewarded. 








THE INSTITUTION OF MECHANICAL ENGINEERS. The annual 


dinner of the Institution was held at the Hotel Cecil on the 
evening of Thursday, the 22nd inst. About 150 members and 
guests sat down to dinner. The President, Mr. J. A. F. Aspinall, 
was in the chair. 
Sir William White rose to propose the toast ‘The Houses of 
Parliament.” 
there was a large amount of friction and much waste work, but 
which managed to run somehow, largely owing to the fact that it 
had an excellent governor in the Second Chamber. 
cona, who replied on behalf of the House of Lords, remarked 
that the Second Chamber, if it did nothing else, gave time for 
reflection concerning measures passed by the House of Commons 
in times of popular excitement. 
for the House of Commons. ; 
toast of ‘‘ Our Guests,” and Sir Archibald Geikie briefly replied, 
and then Mr. James C. Inglis gave the toast of ‘‘The Institution 
of Mechanical Engineers.” In his reply the President referred to 
the research work which was being carried out in connection Wl 
the Institution, which, he said, they might well be proud of. It 
was very good to have large numbers of members, but this 
not all. 
their transactions be measured not by bulk, but by their worth. 
Speaking of the various premiums offered by the Institution, 
Mr. Aspinall recalled the fact that one which had to do with road 
locomotion appealed to him very strongly, as he was one of the 
three judges with the late Dr. John Hopkinson and the late Sir 
Frederick Bramwell for the £1000 competition instituted by THE 
ENGINEER in 1896. é 
been made in motor vehicles during the intervening time. 


After the loyal toasts had been honoured, 


He likened Parliament to a machine in which 


Lord Strath- 


Mr. Harmood Banner replied 
Mr. E. B. Ellington proposed the 


th 


was 
They must have good papers and good discussions, Let 


He laid stress on the vast strides which had 
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OBITUARY. 
JOHN THOMPSON. 
Ir is with regret that we have to announce the death 
af Mr. John Thompson, of the Boiler Works, Wolver- 


and the Windmill Structural and Engineering 
Works, Dudley. Mr. Thompson was head of the firm 
bearing his name. He was the son of Mr. William 
on, who was the founder of the firm in 1840, and 


hampton, 


staat is father in partnership in 1860 under the title of 
William Thompson and Sons. They then had works at 


Bilston, Staffordshire. In 1870 the works were removed 
to Wolverhampton, when the partnership was dissolved, 
and Mr. William Thompson retired. Mr. John Thompson, 
however, continued the business under his own name. 
In the year 1887 he took into partnership his eldest 
gon, Mr. James Thompson, and in 1889 the works were 
entirely reconstructed, and the most modern _boiler- 
making machinery was installed, In 1890 a second son, 
Mr. Albert Edward Thompson, joined the firm. In 1890 
Mr. William J. Thompson and Mr. 8. John Thompson 
entered the business. In this same year the firm purchased 
the works of the late Mr. Samuel Woodall, of Dudley, 
for the manufacture of steel chimneys, water softeners, 
and general structural and steel works plant. The late 
senior partner joined the Institution of Mechanical Engi- 
neers in 1875. 

Mr. Thompson was a widely travelled gentleman, 
having on two separate occasions made tours of the 
world, accompanied by one of his sons. He has also 
visited the States and Canada on several occasions, and 
at the time of his death, on the 21st inst., in his seven- 
tieth year, was travelling on the s.s. Macedonia returning 
from a tour to Egypt and the Holy Land. He wag for 
gome years managing director of the Manor Ironworks, 
Wolverhampton. We understand that the works with 
which his name has been most closely associated will be 
carried on by his before mentioned four sons under the 
style of John Thompson, as heretofore. 


AMERICAN TRANSFORMER CONSTRUCTION. 


3EFORE the Schenectady section of the American Institute 
of Electrical Engineers a paper was recently read by Mr. 
H. W. Tobey on ‘‘ Developments in Transforming Devices,’’ 
wherein the author brings together the developments which 
have taken place in American transformer construction during 
last year. When oil first came into use for the purpose of 
insulating and cooling, transformers were, he states, com- 
paratively small in size and the surface of the coils and core 
was large in proportion to the quantity of heat to be dissi- 
pated. The natural circulation of thecil due to the difference 
in its temperature at the top and bottom of the containing 
tank was sufficient to maintain the proper temperatnre. As 
the size of transforming apparatus increased, it became neces- 
sary to provide additional tank surface in the form of corru- 
gations, in order not only to radiate the increased amount of 
heat, but also to maintain a difference in temperature between 
the upper and lower portions of the oil, so as to cause its more 
rapid circulation. After a time this arrangement proved 
inadequate, and it became necessary to adopt an internal 


water-cooling coil. As the size of transformers still 
increased it became necessary to assist the natural 
circulation of the oil, and this brought into existence 


what is known as the forced oil type of transformer. 
This provided a means of rapidly transforming heat from the 
inner portion of core and coils to the outside, where it could 
readily be dissipated. For units larger than 5000 kilowatts. 
the author maintains that it is well to consider the forced oil 
design, in spite of the extra auxiliaries needed, i.e., pumps, 
coolers, &c. 

In equipments of this kind which are already in use, two 
sets of cooling and circulating apparatus are used, one of 
which isa spare. Each consists of a pump for circulating 
the oil and a surface condenser, or cooler, for cooling the oil. 
This type of transformer is similar to the standard water- 
cooled type without the cooling coil. Provision is made, 
however, for the uniform distribution of incoming oil by 
enclosing the lower part of the coils with a metal box fitted 
with bafile plates. Oil is led into this chamber by means of 
a vertical pipe passing down through the cover. The outlet 
is placed somewhat above the tops of the coils and consider- 
ably below the surface of the oil, so that there will be no 
danger of uncovering the former, and so that no air will be 
drawn into the system, For large plants this arrangement of 
4 cooling system, common to a number of transformers, it is 
stated, is working well. There are now in operation in various 
parts of the United States more than 102,000 kilowatts of 60- 
cycle forced oil transformers. It is customary in forced oil 
transformers to circulate sufficient water to carry away the 
heat with a rise in temperature of the water of approximately 
10deg. Ifthe temperature of the incoming water is 15deg., 
then the temperature of the outgoing water will be 25 deg. 
This usually requires about one-third of a gallon per minute 
per kilowatt loss in the transformer. Approximately, the 
same temperature rise is allowed in the oil, so that the 
greatest difference in oil temperature between the bottom and 
top of the tank is not far from 10deg. The specific heat of 
oil is a little less than one-half that of water, therefore its 
theoretical rate of flow would be approximately double. 
Experience bears this out, except that in some cases it is 
found advisable to increase the flow of oil to three or three 
and one-half times that of the water. In any case, however, 
the flow of water and oil should be so adjusted as to avoid 
chilling the oil and retarding its circulation. 

A few years ago the demand was for apparatus not over 
10,000 or 12,000 volts, but to-day the demand in America is 
for transformers to work at nearly ten times these pressures. 
In some instances the test pressure has been 300,000 volts. 
While the design of transformers, the internal parts of which 
would meet these requirements, was difficult enough, the 
problem of bringing out the high-tension leads was one which 
required perhaps fully as much consideration. Since oil had 
Proved itself an excellent insulating medium for internal con- 
struction, the idea occured to utilise it for external partsas well. 
The problem was then to provide a suitable structure for hold- 
ing the oil. The first oi insulated lead put into service was 
made up of aseries of resin filled circular wooden sections 


mounted one on top of the other, with pressboard collars 
between. In later patterns moulded compound was sub- 
stituted for the wood, and the oil space inside was broken up 
into several sections by pressboard tubes extending the entire 
length of the lead. 

Openings at the top and bottom of these tubes allow for 
ready filling with oil and for circulation. What the final 
limit of this lead will be is not yet known, but the author 
states that it has already been used successfully on com- 
mercial apparatus requiring tests of somewhat more than 
300,000 volts. One of the desirable features of this type is 
its ability to distribute the electrostatic strain, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





SIMPLE versus COMPOUND, 
Sin,—The letter on the above subject which appears in your 


issue of 9th April, page 377, appears to me to deal with the ques- 
tion in such a clear manner that even lay readers should have no 
difficulty in following the gist of the discussion. 

Your correspondent’s reference to the behaviour of a high- 
pressure two-vylinder engine on a bank, although a pertinent one, 
will, | fear, carry little weight with those readers who are only 
used to fairly level line work ; to those who have had experience 
of long continuous grades of 1 in 25 and 1 in 40, where it is pro- 
hibitive to work the simple engine up to the limit of its adhesive 
weight, the tenor of the letter will appeal very strongly. 

Regarding the working of simple engines on heavy grades up to 
the limit of their adhesive weight, | can quote an instance which, 
although it dates back fourteen years, may be of interest to some 
readers. 

An improved type of locomotive with lin. by 26in. cylinders 
was designed to haul loads up 1 in 40 grades. When put to work 
they were considered inefficient, owing to the driver failing to take 
the loads for which they were designed ; the real fact was the 
driver had refrained from punishing the engine by working the 
lever full over. When, however, tests were carried out, it was 
found that not only did the engines steam freely, but that they 
were quite capable of dealing with the load which they were 
designed to haul. But as when working under such conditions 
the coal consumption was 250 lb. per mile—1 ]b. of coal evaporating 
only 14lb, of water-this wasteful consumption could not be 
tolerated, and the loads had, perforce, to be reduced, so enabling 
the engines to be worked at such a cut-off as did not carry a con- 
siderable portion of the fuel unconsumed into the smoke-box. I 
may here state that an engine was converted to compound on the 
lines of modern locomotive practice, but naturally failed to hau) 
an equal load with the simple engine, and had, consequently, to be 
reconverted to simple. 

I] enclose a diagram taken from the engine when hauling the 
reduced load, and frum which it will be noted that even then 
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there is a great waste of steam. I! think it will be admitted that 
if the same engine were to be worked with a 30 per cent. cut-off 
in the cylinders, and the exhaust steam used in a second or large 
low-pressure cylinder, not only would there be a considerable 
saving in steam, but the engine would at the same time be able to 
take a maximum load—-to the limit of its adhesive weight—up the 
grade, and thus solve the vexed problem which has been under 
discussion for so many years, 


Argaith, Dumbreck, JOHN RIEKIE, 


WIND POWER. 


Sir, Having been away, I have only just seen the letter of Mr 
Henry M. Sayers in which he refers to the subject of wind 
power. My cor.tention that the capacity of a windmill for per- 
forming work at constant speed will rise more nearly as the 
square of the wind velocity is based upon the experiments of 
Smeaton and others, with the four-armed windmill. My own 
observations upon actual mills also tend to confirm this theory. 
I used the words ‘‘more nearly” for the reason that as the 
velocity ratio of the sail tips to the wind diminishes the effici- 
ency falls—see page 286. For any ratio between 2.7 and 1.7 the 
loss from this circumstance is not serious, so that it should be 
permissible to vary the load approximately as the square of the 
wind velocity and yet maintain a practically constant speed. 

Experiments with small disc mills have also established the 
fact that the power is proportional to the cube of the wind 
velocity, and as a definite speed ratio of the periphery of this 
type of mill is comparatively unimportant, I venture to think 
that my argument would hold good in this case. As for the 
larger disc mills, say from ZOft. to 40ft. in diameter, it appears 
to be impossible to establish any general law with the informa- 
tion that is at present available. The question is further com- 
plicated by the circumstance that the same maker often adopts 
quite different proportions for the large sizes. In a tabulated 
statement of the horse-power obtained with different wind 
velocities, published by a leading maker, I notice that, of seve- 
ral sizes, the power of the smallest mill—1l4ft.—varies nearly as 
the cube of the wind velocity ; that of the middle size—20ft.— 
somewhat less than the square, whilst the power of the largest 
varies directly as the sal velocity. 

There is little doubt that the smaller the motor the more 
efficient it is. It is somewhat singular that in this country—so 
far as my experience goes—all the larger sized motors have a 
blade area equal to the annulus swept by them—that is to say, 
the only clearance between the blades is that afforded by the 
angularity ; the central opening averages 20 per cent. of the 
total diametrical surface. It would be very instructive if some 
windmill maker would try the experiment of removing different 
quantities of blades and let us know the results. 

With regard to the slipping belt gear, I have no special desire to 
advocate it; my only object was to state facts. Although it 
appears somewhat crude, the plan seems to work very well in 
practice, both for train lighting and in windmill work. My allu- 
sion to the switching in of extra cells refers merely to the 
‘* regulators,” the charging process being the same as with a steam 
or gas engine. Neither dol wish to imply that the strong winds 
should be wasted, but there must be some limit to the load on 
the dynamos and the charging rate of the battery. The switch- 


ance and check the flow of current; this will reduce the load and 
so cause the mill to run faster, and thus wide the increased 
voltage. On the other hanc, a rise in-s will raise the voltage 
and so cause more current to flow ; this will have the effect of 
adapting the load to the wind pressure, so that an ordinary 
dynamo should meet the case fairly well, although a specially 
wound machine might be better. 

In suggesting that any wind of below ten miles an hour is of 
little use, 1 believe I am only repeating the general consensus 
of opinion. Many other interesting points are raised by Mr. 
Sayers’ letter, but I have already occupied much of your space. 
The windmill sketched by Mr. Knight is very similar to those 
used in the Canary Islands, where the wind is a universal servant 
for small powers. E. LANUASTER BURNE. 

London, April 20th. 


WIDENING OF GAUGE ON CURVES. 


Sir,—I should be glad if some reader would inform me how 
much the 4ft. 84in. gauge should be widened to admit of a 
truck 12ft. wheel being pulled easily round a curve whose outer 
radius is 57ft. ; and also what the width of flangeway should be. 
The following are the dimensions : 


Width of wheels back to back 4ft. 54in. 
Diameter of whee's over tread 3ft. 2in. 
Depth of flange ie Sa lfin. 
Width of flange Ign. 
Width of tread 3fin. 
Width of rail 2sin. 


I find that with the wheels in a normal position, giving in. 
clearance on either side between flange and running edge, it is 
necessary to widen the gauge by 2,",in. = 4ft. 11;,in. gauge, 

Flangeway 2,,in. fin. = 4/,in.; 
also that, when the wheel flanges are hard up against the rail on 
one side, there is a deficiency of jin. for the width of treads ; the 
other side, ‘.¢, the treads, are bearing only 2in. on the rail, being 
flush, less fin., with the outside of the rail on the other side. 

The truck will be pulled round by a travelling crane having the 
following dimensions :— 


Length of wheel base Pe 6ft. 104in. 
Diameter of wheels over treac Jft. 114in, 
Depth of flange .. ory ljin. 
Width of flange .. “4 Tgin. 
Width of tread .. ia 34in. 
Width of wheels back to back 4ft. 52in. 


With the gauge widened 2,";in. and the flanges hard up against 
the rail one side, only }iin. of the tread on the other side would 
be resting on the rail. 

Now, I thought to reduce the gauge to 4ft. 10}#in , leaving Lin. 
clearance on either side between flange and running edge of rail. 
Put new wheels on crane 4ft. 54in. back to back, with treads of 
from 5in. to 4¥in. in width. 

I thought it advisable to leave this Lin. clearance on either side, 
and allow nothing for journal play, as the crane has very little 
tractive power, and is unable, therefore, to overcome much resist- 
ance. 

The flangeway would equal 3}3in. 

If someone with experience in this matter would advise me [ 
should be extremely grateful. 

In a paper which I was reading some time ago it stated that the 
width of flangeway on curves was equal to lfin., plus one-half 
the extra width given to the gauge ; and in a book recently published 
it states the width of flangeway ranges from 1fin., plus the amount 
of widening of gauge on the curve. This latter certainly seems 
consistent, as the respective distances between guard rail and 
wheel flange and wheel flange and running rail would be the same 
for wheeis either running vn a straight line or curved. 

In my calculation above for the widening of gauge for 12ft. 
wheel base and 3ft. Zin. diameter wheel I took 19.65in. for that 
portion of the wheel flange which extends below the top of the 
rail, but I suppose this would only be correct of a right-angled 
wheel flange and a rail with rectangular top, the probable length 
of contact being but an inch or so with the wheel in ite normal 
position. 

If this is true, it would reduce, I presume, the actual rigid 
wheel base length and slightly lessen the widening of the gauge. 

April 30th. H. E. G 


BRILISH LOCOMUTIVE PRACTICE OF TO-DAY, 


Sir,—In your issue of to-day a correspondent, writing under 
the above heading in praise of four-cylinder locomotives, asserts 
that in such locomotives, having ‘‘ the inside and outside cranks 
placed at 180 deg., the reciprocating parts exactly balance each 
other, thereby doing away with the hammer-blow.” 

Your correspondent, no doubt, intends to say that, as the reci- 
procating parts exactly balance each other, there is no necessity 
for the introduction of a balancing mass with its resulting 
hammer-blow, but in this statement he merely reiterates the 
parrot cry so popular at the moment, not only with amateurs but 
with many locomotive engineers, to the effect that four-cylinder 
locomotives are inevitably perfectly balanced for reciprocating 
forces, being, in other words, self-balancing. 

Your correspondent is apparently unaware of the fact that a 
four-cylinder locomotive having cranks arranged in outside pairs 
ut 180 deg., the inside cranks being at 90 deg., has the one 
arrangement in which perfect balance cannot be obtained, even in 
the case of a four-cylinder high-pressure engine with all cylinders 
of the same size and haviog equal reciprocating masses. 

In the case of a four-cylinder compound having the low-pressure 
cylinders placed outside the frames, it will be found that larger 
balance weights will actually be required - resulting in greater 
hammer-blow—than in the case of a simple two-cylinder engice 
having inside cylinders, SPECTATOR. 

April 23rd. 





WASTE OF WATER AND FUEL. 


Str,—Having taken some interest in steam heating for public 
and domestic uses, and finding so much waste of water and fuel 
from most of the installations I have seen, I am induced to ask, 
through the medium of your paper, whether any one of your 
numerous correspondents can tell me how such waste can be 
avoided. 

I may be told that there are dozens of such installations already 
in existence which do economise both water and fuel toa minimum. 

There may be those apparatus that are installed on the sing!e- 
pipe gravity system, where the boilers are well below all the pipes, 
and where the ordinary receiving tank is omitted and the con- 
densation returned directly into the boiler; where, in fact, the 
boilers and pipes are one continuous and unbroken circle, as it 
were, that the condensation is returned tothe boiler without being 
reduced in temperature, and that do economise to a minimum ; 
but I am not aware of one in this country so arranged. 

But it is not to such installations as these that I allude, but to 
apparatus in building so situate that it is impossible to place the 
boilers below the lowest range of piping, and which other con- 
siderations necessitated them being fixed 25ft. above the lowest 
range of pipes, and also some 300ft. or 400ft. away from the 
buildings to be heated. 

It is to such installations as this that I require information, and 
if any one of your readers can tell me how to return the condensa- 
tion at a temperature above that of steam—even as high as 
250 deg.—I shall be glad. W. WATKINS. 

Avril 24th. 

[Would it not be advisable to secure the services of an expert 
engineer when such work has to be designed or carried out !— 











ing in of an extra cell will obviously increase the circuit resist- 
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WIDE-SPAN OVERHEAD TRAVELLING CRANE. 


AN electric overhead travelling crane of unusually wide 
span has recently been built by S. H. Heywood and Co., 
Limited, Reddish, near Stockport. It is illustrated here- 
with. Fig. 1 represents the crane in elevation and plan, 
while Figs. 2 and 3 show the arrangement of the crab 
and the general construction of the girders. Although 
built for a working load of 4 tons, the crane was tested 
after erection with a central load of 6 tons 2 cwt., the 
deflection of the girders under this load being ;;in. The 
span of the crane is 83ft. 6in., and the wheel base 17ft. The 
cross girders are of mild steel angles and flats securely 
riveted together, the whole forming a rigid rectangular girder 
of the parallel lattice type. The ends of, the girders rest on 
end carriages, to which they are bolted. There are four of 
these girders, two main and two auxiliary, and they are cross- 








Fig. 2—VIEW ALONG GIRDER 


braced on the top and under sides by straight and diagonal 
stays placed alternately in each direction. The spaces | 
between each pair of girders are boarded and form platforms. | 
The holes were all drilled and rymered out. The end | 


carriages are of mild steel plates to form a box section, and | 


provided with corner angles, the whole being riveted up in a | 


similar manner to the cross girders. Each end zarriage is 
fitted with two 24in. runners, with cast iron centres having 
double-flanged rolled-steel tires shrunk on, the treads being 
urned. The runners have long bosses fitted with phosphor 
bronze bushes, and run on high carbon-steel fixed shafts, the 
spur wheels being bolted to the runners, The crane is 
operated by an electric motor, which drives on to the centre 
of the cross-shaft through a single reduction spur gear, and 
thence by another spur-reducing gear at each end of the cross- 
shaft to the runners. The bearings of the cross-shaft are 
fixed to strong plate and angle brackets on the uprights of 





Fig. 1 


the outside girders. An electro-magnetic brake is fitted on 
the cross-shaft close to the motor. 
The crab consists of a framework of steel sections bolted 


together, and travels on four 9in, diameter cast steel runners | 


turned on the tread. The hoisting and lowering motions are 


operated by a barrel driven through two spur gear reductions | 


by anelectric motor. The barrel is of cast iron, turned on its 
surface and grooved from each end to the centre for the steel 
wire rope. 
lifted without the ropes overlapping. The barrel spur wheel 
is bolted to a large boss. The motor spindle has an electro- 
magnetic brake, and a release arrangement is provided to the 
brake to allow the load to be lowered by gravity if desired. 
| This is operated by a foot lever in the cage. Over-winding 
and over-lowering gears aresalso provided. The cross traverse 
is operated by a motor which drives through two reductions 
of spur gearing on to one of the runner axles. sThe operator’s 








Fig. 3—CRAB 


cage is fitted to the crab, and no part projects below the 
bottom of the girders. Each motor is controlled by an inde- 
pendent reversing controller of the tramway type, fitted with 
magnetic blow-outs, and complete with the necessary resist- 
ances. The switchboard is fixea in the cage and has the 
necessary switches and fuses fitted in cast iron cases. The | 
motors are of the totally enclosed series-wound type capable 
| of running sparkless in either direction, with a fixed brush 
| position, and are wound for 460 volts direct circuit. The 
| hoisting motor gives 8 brake horse-power at 500 revolutions 
| per minute. The cross traversing motor 14 brake horse- 
| power at 570 revolutions per minute, and the travelling motor 

8 brake horse-power at 600 revolutions per minute. When 

tested the load of 6 tons 2 ¢wt. was hoisted 20ft. in 56 seconds. 

The speed of the cross traverse was 125ft. in one minute, and 
| the travelling speed 255ft. in one minute. 





| 
| 








It is of a sufficient size to enable the load to be | 


| poor in Sheffield. He had also undertaken to offer a donatio' 
| £5000 to the Sheffield Royal Infirmary, on condition that a ward 


' or wing in that institution should be called after the Princess. 
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THe ‘“‘Epcar ALLEN” LipRARY,—The Prince and Princess of 
| Wales visited Sheffield on Monday to open the handsome new 
| linrary, given to the University by Mr. Edgar Allen, of Whirlow 
| House, Eeclesall, Sheffield. After luncheon in the Town Hall, 
where there were about 250 guests, the Royal ‘eon passed to the 
| University, where the Duke of Norfolk, the Chancellor, presided, 
Acknowledging the address from the Court, the Council, and the 
Senate of the University, the Prince of Wales said: ‘‘The great 
development of the University movement is a remarkable feature in 
the march of education during the latter part of the nineteenth cen- 
tury. Sheffield was quick to see the necessity of adapting herself to 
the industria] needs of the people, and to realise that scientific and 
technical knowledge is indispensable to success in the strenuous 
commercial struggle amongst the nations of the West. Thanks to 
the liberality of the late Mr. Mark Firth, the college which bore 
his name was founded in 1879, and incorporated twenty-six years 
later with those other institutions which constitute the University 
of Sheffield. I’cannot imagine a more important essential to our 
modern universities than the library which we are about toopen, con- 
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taining accommodation for 120,000 volumes. May the shelves of the 


| ‘ Edgar Allen’ Library be stored with all standard and other rare 


works, thus furnishing him with an intellectual equipment 


| which will help him to comrete and triumph in the professional 


career to which he is called.” The Prince of Wales and Mr. 
Edgar Allen were then presented to the Chancellor, who conferred 
upon them honorary degrees of Doctor of Letters, After the 
ceremony the Duke of Norfolk, in a brief speech, stated that it 
was on the oceasion of the King’s visit there that he was able to 
announce that through the great generosity of a citizen of 
Sheffield, Mr. Edgar Allen, it <a be possible to add to the 
University Buildings the library which was so greatly needed. 
Mr. Edgar Allen had given £10,000 for that special object, and 


| his generosity had not been confined to the library, but in honour 


of their Royal Highnesses’ visit Mr. Allen had given £1100 to a 


guild which had the charge of watching over the interests of = 
n oO 


or wing should be called after the Prince, and a further donation 
of £5000 to the Sheffield Royal Hospital, on condition that a ward 
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INSTITUTION OF MECHANICAL ENGINEERS. 





BY THE PRESIDENT, MR. JOHN A. F, ASPINALL. 


ADDRESS 
f I nave to thank you for the honour you have done mein making 
resic t. 

me ee a what subject I should address you, I came 
. oeeaclusion that as there are so many engineering interests 
to - a in the question of the electrification of railways which 
— a sooner or later to a distribution of work of various kinds 
= “4 engineers, it might be useful to review some of the points 
— ave arisen and have had to be considered in connection with 
that af railway which has been converted from a steam line into 
_ ed by electricity. The success of the engineer undoubtedly 
ra We upon his being connected with works which have a com- 
pe value, and his avoiding those which, though they may 
page some temporary employment, are destined to be pointed 
a the future as failures due to the products of a too speculative 
No engineering subject requires more thoughtful care 


a mechanical and electrical working of railways. __ 
j There is nothing so coy as capital, and if it is to be won it must 


- eonvineing arguments, and not by the doubtful pleadings of 
pro eel totorsehs. It is probably certain that what may be 
ial the ‘‘battle of the systems” has had the effect of causing 
ss ompanies to defer electrification until they could see that 


ilway ¢ 4 
engineers were not at variance as to the system to be adopted. | 
have no intention of dealing with the controversial point raised in 


the ‘“‘battle of the systems.” Those who are interested will find 
in a recent short paper, read by Mr. F. W. Carter before the 
Rugby Engineering Society, a very clear statement of the kinds of 
work to which the different systems can be applied with advantage. 

In dealing with the general subject I do not for one moment 
suppose that I shall be able to give any additional information to 
those railway and electrical engineers who have already made it 
the object of special study. Possibly any remarks | may make 
will be of interest to those who have not hitherto gone into the 
question. It is too often stated that a general electrification of 
our railways would be of very great advantage. A careful exami- 
nation of the subject, however, appears to show that while there 
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are certainly instances in which this work can be undertaken with 
great commercial success, each individual case has to be considered 
with the utmost care, not only on account of the costly character 
of the work, but because the conditions upon which success or 
failure depend vary in almost every place or district. ‘The length 
of haul, the density of the traffic, the necessity or otherwise of 
express trains, the presence of steam trains, the proximity of 
signal-boxes, the density or scarcity of population at different 
points of the line, and the continuity of the flow of traffic during 
those hours which are not ‘‘rush hours,” and a variety of other 
circumstances will affect the commercial prospects of such an enter- 
rise. In dealing with the question of electrification before the 
Railway Congress at Washington in 1905, I said that the Lanca- 
shire and Yorkshire Railway had not gone into the work to ‘‘save 
money but to make money.” I further pointed out that it enabled 
us to defer for a long time any increase in the capacity of our 
terminal stations. I did so in the following words :— 

‘‘ Every time a locomotive train comes in and goes out you have 
four platform operations and eight signal operations. First of all 
the train comes in, then a locomotive follows it, that is two ; then 
the train goes out, that is three ; then the locomotive which brought 
it in = out, that is four platform operations, which means eight 
signal operations, The electric motor train comes in, that is one ; 
the motorman goes to the other end of the train, and the train 
goes out, that is two. You have only two platform operations, 
and four signal operations. The result is that, by using motor car 
trains instead of locomotives, you double the capacity of your 
terminal accommodation.” 

To warrant the electric equipment of a main line of railway 
dealing under present circumstances with long steam-hauled trains 
at high speeds for long distances without a stop, some great com- 
mercial advantage must be shown. The public are not likely to 
pay more than they do at present, and it therefore becomes a 
ve as to whether electrical working would induce much 
poe numbers to travel and to travel more frequently, What 

ould be the advantage which would weigh with them in taking 
so freq uent journeys? The speed of trains, say, between Man- 
pera or Liverpool and London is at present very high, some 
bool (eins the journey without a stop, from London to Liver- 
a (Edgehill) at 55.3 miles per hour, or from London to Man- 
ester (Stockport) at the same speed. This would appear to be 


clear five hours in town. 


increased cost to the railway would be enormous. 


to the railway company of any one track would be materiall 
reduced, as the margins of time before the approach of pe 
trains would have to be materially increased for the sake of safety, 


expresses of to-day would, to a large extent, have to be carried on 
other tracks. The earning capacity of what may be called, for the 
sake of distinction, the express track would, therefore, be 
decreased. Tine existence of a considerable population in two towns 
some miles apart, without any large number of intermediate towns 
with a travelling population to feed a railway, would not be suffi- 
cient warrant for electrifying an existing steam road destined to 
carry high-speed trains. It is probable that with two towns 
20 miles apart such a railway could not, in our present state of 
knowledge, succeed financially compared with a steam-worked 
road. The cost of widening any railway the capacity of which 
has, owing to growing traffic, become too small for dealing with 
steam trains should be carefully compared with the cost of elec- 
trifying the existing lines, with a view of seeing whether the 


exceed the cost of widening. 
from our great cities electrification will at once double the train- 
carrying capacity of the tracks, while in others it will allow for an 
increase in capacity, and yet leave a greater time space between 
trains, which may be utilised for the passage of steam-worked 
express trains coming in from the more distant parts of the line. 
To electrify any suburban railway, and to arrange the time table 
in such a way as to leave trains running at the same speed at 
which the steam trains formerly ran, would be to throw away 


could be kept very low. An increase of speed, coupled with 
greater frequency of trains, will soon begin in a populous district 
to yield that flow of traffic which may naturally be expected from 


and the slower stopping trains which are interwoven between the 


and return from London and arrange his journeys so as to have a 
If we assume a most extravagant figure, 
and say that trains would be run at 120 miles per hour, and the 
time occupied reduced by one-half, the probability is that the 
commercial gain to the traveller would be very small, while the 
In addition to 
the great first cost, say some millions, and assuming such fast 
trains to be run on the existing lines of way, the general usefulness 


additional capital required for electrifying would or would not | 
In the case of many suburban lines | 


most of the advantages of the change, though the working costs | 


stock, and increasing the loading and unloading capacity of exist- 
ing platforms. 

On lines of railway where third-class carriages only are neces- 
sary great advantages in — are gained, but there are parts 
of the country where the demands of the public are such that it is 
absolutely essential to run two classes—first and third—and where 
this is the case, and it is necessary to provide smoking compart- 
ments for each class, considerable difficulties in the reduction of 
train weights are met with ; but if care is taken in proportioning 
the seats to the requirements of the public, the higher fares 
obtained from the superior class more than overbalance the addi- 
tional cost of operation. 

Any company which determines to convert its liae from steam 
working to electrical working must be prepared for some difficulty 
in dealing with the less thoughtful sections of the public who are 
unwilling to recognise the necessity for some of those delays which 
during the initial stages are inevitably connected with such a 
considerable change in methods. Notwithstanding these little 
troubles, one may say with R. L. Stevenson, that ‘‘ The conditions 
of conquest are easy, we have but to toil awhile, endure awhile, 
believe always, and never turn back.” 

Liverpool-Southport Railway —In describing the particular in- 
stance of conversion to which I have referred, I propose to deaj 
with that section of the Lancashire and Yorkshi-e Railway which 
has now been electrified for some time, and of which the working 
results are known, and which has been commercially successfu'. 
The Southport branch of the Lancashire and Yorkshire Railway, 
Fig. 1, is a coast line 184 miles in length, having fifteen stations 
upon it. The total length of electrified line in and about this 
district amounts to 4 miles of four tracks, and 25 miles of double 
tracks, making a total, if sidings are included, of 70 miles of 
single track. After leaving Liverpool all the stations are close to 
the sea. Many of them are situated in the midst of attractive 
residential districts, and were thus likely to produce additional 
traffic if good travelling facilities were provided. For some 
distance from Exchange Station, Liserpool—about 44 miles— 
the railway runs parallel with the line of docks, near which 
there are several large goods stations. To deal efficiently with 
the considerable goods traffic as well as the numerous steam 
passenger trains, there were four lines of way, from Sandhills 





Fic. 2.— Diagram showing Weight of Passenger Stock moved during a Working Day between Liverpool and Southport, 1904. 
Steam before Conversion, Electric after Conversion. « 


Total Weight moved from 5 a.m to 12 midnight :—Steam, 78,393 tons; Electric, 69,160 tons. 
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such facilities; but it must at once he recognised that higher 
speeds and more trains cost money. If, therefore, the district is 
not one in which there is a probability of a growth of traffic, 
nothing can be gained. Ina district where a railway has had its 
tracks paralleled by tramways running for some distance from the 
terminal of a great city, the creation of an electric railway service 
will have the immediate effect of bringing back to the line of rail- 
way large numbers of those passengers who have used the trams 
in the early stages of their construction, but who find that they 
cannot tolerate the great waste of time which results from the very 
slow speed and the many stops due to the crowded streets through 
which the trams have to run. It must, however, be remembered 
that unless an electrified railway can be continued for some 
distance, so as to earn a good average fare, stations which are 
close together and but a short distance from the great city, will 
yield very low fares without giving any opportunity of picking up 
the ever-recurring penny paid by the short distance traveller on 
the trams, 


Fic. 3 
Cross Section of Permanent Wiy. shoeing Third ana Fourth Rails compared will) 
New York Central i. R 
Dotted lines show position of protected third rail as used by the New York 


Central R.R., and illustrate how this position for the third rail would be in 
the way of the platforms and certain bridge girders on an English Railway 













BN ics ic i ee vesken vies ~~ oe 
Ses: Z 
r= Sade ny tens 
" Pm 
: 3 aie of a ‘ . 
a a Cire rT | 
pe x . rm oS a 
~ 
g eS 
| 
, 





Sir Herbert Jekyll, in his report to the Board of Trade on 


mediate stations until it has got 9 miles outof London. Although 
this distance is probably in excess of what might be termed 
reasonable, such a railway, being electrified, would be saved the 
drawback of having to start out of the terminals with a heavy 


short distance stations, and necessitate the haulage of a consider- 
able weight of empty stock to whatever distance the line might 


of the people who have business in the towns to live further out, 
and so bring up the average fare of the railway—which has to pay 
for its wayleave, its land, its stations, and its signalling—to such a 
figure as will make it profitable, leaving the very short distance 
traffic to the municipal tramway, which has its right of way in the 
public streets, and has advantages which the railway cannot 
ossibly obtain. Some of the advantages of electrification for 
ocal services are:—(a) High schedule journey speed ; (+) much 
more frequent service when required ; (c) increased acceleration 
and deceleration ; (7) greater possible mileage per train per day, 





quite sufficient to satisfy the ordinary business man, who can go 


be extended. The main object should be to induce a large number | 
| number of cars, 
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Junction up to Seaforth, and then two lines of way on to 
Southport. Qn the length where four lines of way existed 
there were four passenger stations, each having four platforms, 
with a'l the necessary waiting rooms, &c. All these plat- 
forms were required and were used in the days of steam trains. 
As a matter of convenience all four lines were electrified, and 
two of them are looked upon as being desirable for spare lines 
over which passenger traffic can be passed in the event of any 
obstruction occurring on the eastern lines, over which, with the 


| exception of one or two through trains, all the electric trains are 


now run. Although the frequency of trains has been more than 
doubled, the rapid acceleration and the increase in the average 
speed of travel has enabled the whoie of the work, with the excep- 
tion mentioned above, to be done on two lines of way, thus dis- 
— with the staff, and enabling the waiting-rooms and other 

uildings on the western lines to be shut up, and permitting the 
western lines to be used almost wholly for the steam-worked goods 


| traffic, allowing it to flow to and from the various yards without 


any interruption from passenger trains. This may be looked upon 
as a distinct gain to the railway in capacity for handling traffic. 
Here the cost of electrifying is a set off against the necessity for 
widening and laying additional lines through a most expensive 
district, which would in time have become necessary if steam 
working had been continued for passenger trains. During the 
first year of electrification, and at an early period when the 


| increased service had shown the public the advantage of greater 


frequency—with the result that 14 per cent. more people were 
making use of the trains—it was interesting to note that the 


| total weight of the rolling stock moved in a day between 5 a,m. 


and 12 midnight was 69,160 tons, aga‘nst 78,393 tons in the days 
when steam was used. A diagram—Fig. 2—has been prepared to 


| illustrate this, the dotted lines showing the weight of the steam 
| trains including the locomotives, and the full lines the weight of 


London traffic, points to the fact that one railway running nortb- | 
wards out of London is prohibited by law from stopping at inter- | 


the electric trains duricg different periods of the day. A con- 
siderable addition to these weights has been the natural result 
of an increase in traffic since 1904. 

The suburban service on the Liverpool and Southport electric 
line is considered to be the fastest service of such a character in 
existence. A contrast between the speed of trans which is ex- 
pected now-a-days, and that which satisfied our forefathers, is found 
upon looking at a rule of the Manchester, Bolton and Bury Rail- 
way, which now forms part of the Lancashire and Yorkshire 
Railway. This rule, framed in 1841, reads :—‘‘ That the greatest 
speed shall be with the through or first-class trains, 24 miles per 
hour, and the least speed 17} miles per hour, and with the stop- 
ping or second-class trains the greatest speed, including all the 


| stoppages, shall be 17} miles per hour, and the least speed 134 


| 


| 





miles per hour.” 
The stopping trains on the Southport line run 18} miles, stop 


train of great seating capacity which would empty rapidly at the | 14 times, and do the journey in 37 minutes. The express trains, 


which are much easier to work, run the same distance in 25 minutes. 
The trains get into s,eed very rapidly, avd are running at 30 miles 
an hour in 30 seconds from starting, though this varies with the 
If anyone were to compare the costs of operation 
of such a railway with another electrical line working under 
altogether different conditions as to speed and weight of trains 
and the number of stopping places, the figures would be some- 
what misleading if they were not studied with a knowledge of all 
the facts. 

During the transition stage from steam to electrical working, 
there came a period when it was necessary to run steam trains in 
between the electrical trains at the same wey in order to keep 
them out of the way of the latter. This afforded an opportunity 


increasing the earning capacity of any given quantity of rolling | of comparing the coal consumption of the locomotives aad the 
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power-house, and it was found that the six-wheeled coupled tank 
engines, which did the work, in 1904 consumed 80 lb. of coal per 
train mile with express trains and 1001b with stopping trains. 
This excessive locomotive consumption was due to the high accelera- 


tion required. The consumption of coal at the power station in | 
1908 works out to 491b. per train mile for the electrical trains, | 
and the consumption of current at the train is 49 watt-hours per | 


ton mile for the express trains, and 112 watt-hours per ton mile 
for express and stopping trains, including all shunting work. 
During the period of conversion, the work which is most likely 
to interfere with the ordinary traffic is the laying of the high- 
tension cables in the ballast, and the fixing of the conductor rails. 
On the Liverpool and Southport line the operation of cable laying 
was proceeded with first, so that the cables were completed and 
the ground filled up, leaving the way clear for men engaged upon 
track work, The method generally adopted was to open outa long 


Fic. 4—Diagram of Templates showing Wear of Track Rails. 
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during 15 months (January 1907 
——— to April 1908). 


14,284,280 tons electric, 
4,124,200 , team. 


18,408,480 ., passed over in 34 yrs. 
(July 1903 to January 1907.) 


“Tet Exciveze” 


trench in the daytime, and to lay the troughing ready to receive 
the cables ; these were brought down specia‘ly at night, the drums 
being mounted in suitable wagons, and uncoiled so that the cables 
could be placed in the troughs, aod the remainder of the work 
completed in the daytime. The track work, except at the busier 
points, such as Liverpool Exchange and Southport, was ertirely 
carried out during the daytime, unloading of rails only being done 
at night. The delays to trains were never serious, and generally 
consisted of having to slow down when approaching and passing 
over the places where operations were being carried out for the 
time being. 

The steam service from Liverpool to Crosby previous to electrifi- 
cation was every quarter of an hour, and to Southport every half- 
hour in both directions, and with this number of trains passing 
hardly any trouble was caused during the period of conversion. 
The passing of goods trains had also to be allowed for, and it may 
be convenient to mention here that all goods trains are still 
worked with steam locomotives. 

The question of rapidity of conversion after adecision is arrived at 
to electrify is very important, as it desirable to reduce to the mini- 
mum any interference with existing tratfic. tis obviously of great 
importance also that where a large amount of additional capital is 
being spent, it should be made to earn money at the earliest 
possible date so as to avoid loss of interest. 

Once it was decided by the company that the line should be 
electrified the work was proceeded with very rapidly, and the 
following dates will give an approximate idea of rate of progress :— 
22nd October, 1902 
29th July, 1903 
26th November, 1903 


. Order given Pelasot os 

. Three sub-stations built... ... 

. High-tension cables completed 

. Power-house foundation and 
erected nee ae te. 

5. First engine and generator complete, 
end high-tension current produced... 

}, First sub station complete and current 
supplied toline ... ... ... 

. First train run experimentally ...... 

8. Third and fourth rail work practically 


wm CODD 


building 
26th November, 1903 


20th December, 1903 


1903 
1903 


29th December, 
29th December, 


complete ... ... ... ... ... ... 28th February, 1904 
9, Partial service for the public put into 
operation . 22nd March, 1904 


10. Steam trains entirely withdrawn... 13th May, 1904 

Another aspect of electric lines must not be forgotten, and that 
is the question of rating. The curious laws which deal with the 
rating of railways and the custom which speaks of a hypothetical 
tenant, result in the steam locomotives of any ordinary railway 
becoming part of the tenant’s capital, and therefore lead to a 
deduction from the rates, but in the case of an electrical road the 
fixed engines, boilers and dynamos, &c., which supply the power 
result in additions to the annual expenditure, as they are rated 
separately. 

Third rail.—The position of the conductor rail—or third rail, as 
it is generally called—necessitated some agreement between all 
the railway companies, so that electrically-propelled rolling stock 
could work over various systems if necessary. At 4 meeting hed | 
at the Railway Clearing House in March, 1903, it was decided 
that the most advantageous position for the third rail was that it 
should stand up 3in. above the track rail, and that the horizontal 
distance between the centre of the track -and the centre of the 
third rail should be 3ft. lljin. A diagram—Fig. 3—illustrates 
this, giving both the English and American practice. The distance 
between the protection boards, which are only necessary near 
stations, and the height they should stand up above the third 
rail were also agreed upon. Inand about London the figure of 
3ft. 114in. for the horizontal distance has not been rigidly adhered 
to, but the height above the track rail —viz., 3in. — has been 
generally accepted, as the rolling stock of all railways may at 
any time huve to pass over any portion of a main line which 
has been electrified, and great care has to be exercised to 
see that no portion of the main structure or any hanging 
coupling cha‘ns can come in contact with the third rail, 
This locks an extremely simple question to settle, whereas 
a careful examination of the figures of what are called the 
loading gauge, the construction gauge, and the under gauge, show 
how very limited is the space within which a proper position can be 
found for the third rail. In fact, it is impossible in England to | 


use the inverted and covered conductor rail as used on the Nev | 
York Central,jas both rail and covering would be swept away by pass- | 
ing rolling stock, if it were placed in the only available space left | 
between the track and the platforms. 


If placed further out, as in 


America, immense alterations in bridge girders and platforms 
would be required. 

Fourth rail.—The fourth rail, or the return, ison the London 
electric lines raised lin. above the track rails, and is carried on 
insulators resting on the sleepers. This dimension of lin. was 
settled at the same meeting of the Railway Clearing House men- 
tioned above. The possibility of the hanging coupling chains of 
| goods wagons fouling the fourth rail rendered it necessary to keep it 

well out of the way. It was also necessary to keep it above the 
track rails somewhat to enable the contact shoes attached to the 
| electric cars to ride over any crossing without striking the track 
rails. On the Liverpool and Southport line a fourth rail is used, 
but it is below the surface of the track rails, is not insulated, and 
has no shoes suspended from the cars in contact with it. The 
current is returned through the car wheels to the running track, 
and from the track rails by means of copper bonds to the central 
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fourth rail. This has the advantage of enabling the track rails to 
act as an auxiliary return to the fourth rail. Any single length of 
fourth rail or of track rail can be taken out for repair without 
affecting the trains in the next block section of line. All these 
rails are now carefully painted. 

Track rail.—The wear of track rails has become a serious 
problem on electric railways. The special rails which have been 
introduced by Sandberg on some railways for the purpose of pre- 
venting this wear are not the real cure for the difficulty, which 
is one of construction. This does not mean that the value of 
those rails is nct appreciated, as their prolonged life would have 
its commercial value in other directions. Diagrams—Figs. 4 and 
5—illustrate the wear at some important places. Those who 
recollect the very early locomotives which were built ny Bury, 
Curtis and Kennedy, with their boilers carried as low down and 
as close to the axle as possible, their cylinders coming within a 


Fic.5.— Diagram of Templates showing Wear of 
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few inches of the rail, and placed at such an angle that the piston- 
rods were inclined upwards towards the crank axle, will remember 
the effect which they had on the permanent way, and how they 
had a tendency to barst the track. The modern steam locomotive 
with a high centre of gravity is a very easy riding machine, and 
it is far less severe on the road, notwithstanding its great weight. 
The more or less modern motor truck has all the defects of the 
older fashioned engines described above, with its extremely low 
centre of gravity. The result is that the rail wear and tire wear 
are present, because the pressure which should be carried by the 
tread is thrown on to the flange. This is because there is no 
elasticity, in the form of a spring, interposed between the weight 
above and the tire below. 

alzle Joad.—The construction of the steam locomotive which 
enables the centre of gravity to be placed, according to the class 


| of engine, from 4ft. 6in. to 5ft. 6in. above the rail level, has | base for bogies under certain conditions is admirably 
advantages not possessed by the motor truck, in which the motor 


is suspended. The centre line of the motor is in the same 
plane as the centre line of the axle, with the result that while 
about one-half the weight is supported by the truck frame, and so 
obtains through the springs a slightly elastic support, the other 
half is supported directly by the axle and dened on toit. This 
greatly increases the weight which is not spring-borne. Each pair 








— 
of wheels under the motor cars on the Liverpool and § 
Electric line, together with the other weights which oe not tpt 
borne, makes a total of about 3 tons per axle. A motor car ee 
its four axles, has a total weight of 12 tons which is not carried be 
the springs, the weight of the entire vehicle being 46 tons 7 owt, } y 
The serious side wear of the rails which has taken place oo ha 
curves of railways which have been electrified is, there is no do my 
due to the centre of gravity of the motor trucks being so “aa t, 
down. Except for such difficulties as would be created by ote 
the motor itself, and transmitting its motion by suitable mechani md 
to the axles, and so blocking up the passages frorn car to car — 
is little doubt that the whole of the weight, except that of re 
wheels, axles, and axle-boxes, could be supported by springs The 
centre of gravity would then be well above the frames, with the 
result that the hard peg J of the tire flange which now tak x 
»lace on curves would be eliminated. The conditions would a 
e the same as with the steam locomotive with which no a 
serious rail wear due to the flange is perceptible. On the other 
hand, the great advantages of the direct drive would be lost, poe 
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as practice has shown that the gears wear extremely well and show 
an admirably smooth surface after running many thousand miles, 
it may be a more commercial method to wear out the cheap rail 
instead of expensive mechanism. At the same time it must be 
remembered that it has not been practicable to operate steam 
trains at the same schedule as is frequently adopted for electric 
services, and as a consequence there is no information as to how 
the tracks would have been affected if they had been so operated. 
These faster schedules are necessarily brought about by h gher 
acceleration and deceleration than is usual with steam conditions, 

The division of the weights of the motive power between a 
larger number of wheels, together with the advantage of the 
motive power being absolutely in balance, cannot fail to have 
less damaging effect upon the permanent way, provided that 
other conditions are equal. In the case of the Liverpool and 
Southport electric line, the maximum weight per axle, /.¢., on a 
motor car, is 114 tons, or with such a vehicle loaded 12% tons. 
The trailer cars work out to about 74 tons per axle. In a four-car 
train, composed of two motors and two trailers therefore, the rail 
loads would be eight axles of 12} tons, and eight axles of 74 tons 
—fairly well distributed. In the case of steam traction, and 
taking as an example the heaviest tank engines of the Lancashire 
and Yorkshire Ratlway Company used for suburban work, viv., 
six-wheeled coupled radial tank engines with 19in. cylinders, 
there would be for the engine three driving axles averaging 
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10,462,392 Tons electric 14,020,004 
46,300 Tons steam 18,485,400 
10,509,192 Tons Passed over 27,605,404 
in 34 yra. (Sept. 1905 to Dec, 1908). in 9 yrs, 11 mths. (Jan. 1899to Dec. 1908 ) 


17 tons 9 ewt. each, and two radial axles, the leading having 
10 tons 12} cwt. and the trailing 14} tons, together with the train 
of carriages of similar weights to electric trailers, This engine, 
however, is not sufficiently powerful to run a regular service to 
the electric schedule. It will be seen that there must be heavy 
stresses upon the track, due to the accumulated weight upon the 
coupled wheels, the rigidity of such coupled wheels and the lack 
of balance, which to some extent is bound to be present. Owing 
to the heavy weights carried, a comparatively small wheel base 1s 
essential for a motor bogie, 8ft. being about usual. The smaller 
the wheel base the greater will be the amount of ‘‘ hunting oF 
sinuous action, the effect of this action being greater or less 
according to the height of the centre of gravity of the motor 
bogie, and its relative freedom of movement, distinct from the 
body of the vehicle. The advantage of a comparatively long wheel 
dealt with 
by Professor Carus Wilson in his paper on ‘‘ The Predetermina- 
tion of Train Resistance.”* Fig. 6 shows the position of the 
centre of gravity in electric motor cars and locomotives. 


(To be continued.) 


* “Proceedings” Institution of Civil Engineers, Vol, clxxi., 1907-1908, 
















Aprit 30, 1909 


THE ENGINEER 


461 








—— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Improving. 

Tue pig iron trade is still improving, and with buyers 
howing rather less indifference with regard to the covering of 
f ture requirements, smelters are beginning to feel for better 
i «, For some time past latitude has had to be given to buyers 
various directions. The improvement in the situation is now 
iO ficient to enable sellers to stand out for the full market 
mnotations, even though they may fail in the attempt to drive up 
the prices by 6d. or 1s. per ton. South Staffordshire pig and 
forge quality are still obtainable at 46s.; part-mine may still be 
quoted at 48s, to 49s. 6d.; best all-mine realises 80s. to 81s.; and 
doid-blast 110s. Some Northamptonshire houses are standing out 
for more money. Quotations settled firmly at 46s. to 47s., with 
rather higher rates for special brands. Derbyshire forge iron is 
quoted at 47s. 6d. to 48s, 6d., and North Staffordshire at 4%. to 
4s, An improved situation is the absence of any considerable 
reserve of pig iron in this district. 


Bar and Strip Iron. 

The bar iron trade is more active, and reports are current 
of more extensive buying. A fairly steady call is reported for 
both marked bars—which remain at £8 basis—and North Stafford- 
shire crown bars, which are £6 10s. at ports. But excessive com- 
petition has reduced the South Staffordshire common bar trade 
to demoralisation. Merchant qualities are done at as low a figure 
as £5 17s. 6d. There is no improvement in the strip branch. The 
‘Association rate remains nominally at £6 5s. to £6 7s. 6d., less 24 
per cent., but it does not command the loyalty of outside houses, 
and there can be little, if any, doubt that the report to which 
reference was made last week that the Association are once more 
al'owing sales on a £6 basis, ¢«.¢., £5 17s, 6d. net, is correct. 
Wisely enough the trade seemed determined to keep out Belgian 
competition at any cost. 


Galvanised and Black Sheets, 

The Association of Galvanised Iron Manufacturers have 
held their monthly meeting, when the trade position was reviewed. 
There is a more active demand for corrugated sheets from most of 
the principal markets, East and West, but shipments still dis- 
appoint the expectations of optimists in the trade. However, the 
weakness which prompted rumours of an impending reduction of 
the standard a little while ago has disappeared, and the basis was 
reaffirmed at £12 10s. for 24-gauge corrugated sheets f.o.b. Liver- 
9001. Spelter has been bought rather more freely since the holidays, 
ut a lull has now succeeded, and little business is passing at the 
quotation of £22 5s. Black sheets of both iron and steel for 
galvanising are £7 2s. 6d. to £7 5s. for 20 w.g., £7 5s. for 24 w.g., 
and £7 17s. 6d. to £8 for 27 and 28 w.g. 


Steel. 

There is no real change in steel, raw or finished. The 
quotation for raw steel bars and billets has been put up nominally 
2s. 6d., but this is hardly regarded seriously. Consumers make 
light of the suggestion of paying more than the previous quota- 
tions of £4 12s. 6d. for Bessemer bars and £4 15s, for Siemens. 
Steel strip is fairly active, and slightly more attention is given to 
steel sections. Angles make £5 15s. to £5 17s. 6d.; joists, £5 10s. 
to £6 5s.; girder plates, £6 to £6 2s. 6d.; and boiler plates, £7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 
The Monthly Retrospect. 

Transactions in pig iron during the past month have been 
rather variable, but speaking generally there has been a better 
close than was generally expected. The position in Lincolnshire 
where the furnaces, with one exception, have been ‘‘ damped” 
down, has had the effect of causing much uncertainty. The real 
cause of the strike appears to be a rather trivial one from an 
outside point of view, but it has had the effect of suspending 
deliveries of that class of iron in this district, and has further 
caused an upward movement in Derbyshire, which closes 1s. to 
ls. 6d. per ton better on the month. There has been a good 
inquiry for Middlesbrough and Scotch brands, which close very 
firm. Local holders of hematite report a better booking of orders, 
but in all cases they only commit themselves to prompt delivery, 
and then only in inconsiderable quantities comparatively. Forge 
iron, after reaching 49s. per ton during the month, receded, and 
closed 2s, lower, 


Finished Iron. 
The reduction of 5s. per ton in manufactured iron in the North 
does not appear to have much effect here, but business was 
admittedly slow, 


Steel. 


; There is a weaker feeling perhaps, except in boiler plates, 
Billets, both English and foreign, in buyers’ favour. 


Copper, Lead and Tin, 


_ There is absolutely no movement in manufactured, but 
there isno change to record in quotations, Lead: Sheets dearer. 
Tin: English ingots lower on the week. 


Quotations. 
, Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. 6d.; Derbyshire, 52s. 6d. to 58s.; Middlesbrough, 
open brands, 56s. 7d. to 56s. 10d. Scotch: Gartsherrie, 58s, 6d.; 
Glengarnock, 58s.; Eglinton, 56s. 9d.; Dalmellington, 56s, 9d., 
delivered Manchester ; West Coast hematite, 57s. 6d.; East Coast 
ditto, 55s, to 55s. 6d., both f.o.t. Delivered Heysham : Gartsherrie, 
56s, 6d.; Glengarnock, 56s.; Eglinton, 54s. 9d.; Dalmellington, 
54s, 9d. Delivered Preston: Gartsherrie, 57s. 6d.; Eglinton, 
55s. 9d.; Glengarnock, 57s.; Dalmellington, 553. 9d. Finished 
iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 ls. to £8. 
Steel: Bars, £6 2s, 6d. to £6 fs.; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £7 5s.; sheets, £7 17s. 6d. to £8 ; boiler plates, 
47 7s. 64.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s, 6d. ; English billets, £4 10s. to £4 15s; foreign ditto, £4 5s. 
to £4 10s.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£71 ; tough ingot, £61; best selected, £61 per ton ; copper tubes, 
kd.; brass tubes, 7$d.; condenser, 8d.; brass wire, 64d.; rolled 
brass, 63d. ; brass turning rods, 6}d.; yellow metal, 6d. per lb. 
eaten tin ingots, £132 to £133 per ton. Sheet lead, £17 5s. 
n. 


The Lancashire Coal Trade. 


The advancing season has caused a diminished demand 
for house coal, There was a fair attendance on the Coal Exchange 
on Tuesday, but buyers held off, and concessions had to be made 
where business ensued. Slack and steam coal was being offered in 
abundance, Shipping demand was depressed. Quotations were 
generally in buyers’ favour all round. 


BaRROW-IN-FURNESS, Thursday, 
Hematites. 


There is a more active market in hematite iron this week, 
and a better feeling ,prevails than for a long time past. The 


amount of new business done of late bas not been on a very much 
larger scale than for some time past, but gradually the size of the 
parcels of metal ordered has been increasing, and there is more 
disposition to order largely forward to cover requirements later 
on. There is still a fair amount of prompt business being 
transacted, but there is also an increase in forward sales, which is 
a true indication of the general trend of the market. At Barrow 
there are now four furnaces in blast, as compared with two a week 
ago, and a fifth is being prepared for blast. Prices are somewhat 
higher this week, with mixed Bessemer numbers at 58s. 3d. net 
eash f.o.b., and warrent iron at 56s. 9d. net cash sellers and 
56s. 7d. buyers. The stocks of iron held are in small bulk. There 
is still in warrant stores 11,743 tons, and in maker~’ yards there is 
from 50,000 to 60,000 tons of ail classes of metal in hand. Makers 
are anxious to keep down stocks, as it places the market in a 
strong statistical position. The demand for special hematites is 
more active, and there is also a better trade in ferro-manganese 
and spiegeleisen. Charcoal iron has not been in much demand of 
late, but it is now recognised that the special hematites produced 
in this district come well up to the same specifications which 
generally characterise charcoal metal, and, of course, can be 
bought at much lower prices, The trade being done in hematite iron 
ore at native mines shows an increase, and prices are steady at 
17s., 13s, 6d., and 11s. per ton net at mines for best, medium, and 
good ordinary sorts. There are large imports of foreign ores 
coming to hand at present, and this is taken as an indication of 
the expectancy of better times in the iron trade. 


Steel. 
The demand for rails is not large, and the trade in ship- 
building qualities of steel is very quiet, but it is expected to im- 
rove. In merchant steel and in heavy steel castings there is 
ittle being done. 


Shipbuilding and Engineering. 

No new orders for new shipping tonnage have come to 
hand. It is not expected to be known for some days as to how 
the tenders have come out for the new British Dreadnoughts. 
Engineers are busy in the gun-mounting shops, but they have 
none too much work in the marine shops. 


Shipping and Coal. 

The returns of shipping from West Coast ports show 
decreases on last year, although of late there have been weekly 
increases. Freights remain low. There is a better demand for 
coal and coke, and prices remain about the same. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal Still Firm. 

THE demand for house coal continues, for the time of the 
year, rather exceptional, and although there has been some talk 
of reduction, as usual at this season, there is just a doubt of official 
acknowledgment being early made in that direction. Fairly good 
tonnages are going out of hand for the Metropolitan and Eastern 
Counties markets, and the local and district demand is kept up to 
rather over the average. The pits throughout the district are well 
employed. At the time of writing, former quotations are main- 
tained, best Silkstone making from 13s. to 14s per ton; best 
Barnsley softs from 11s. 6d. to 12s, 6d. per ton ; and seconds from 
10s. to 11s. per ton. 


Steam and Gas Coal. 

Better prices are being obtained for steam coal than have 
ruled for some weeks past, and altogether the market is much 
firmer. The contract price is 8s. 6d. per ton, but more money is 
being obtained in the open market, 8s. 9d. per ton being refused 
in some instances. The official return of coal exports from Hull 
for the week ending 20th April shows a total of 67,835 tons, as 
compared with 55,963 tons for the corresponding week of last 
year. Gas coal prices are well maintained on the basis of 6d. 
per ton reduction from last year’s rates. The West Yorkshire 
coalowners, at.a meeting held on the 27th inst., decided to make 
no reduction in prices for the present. 


Small Coal and Coke. 


Trade is said to be better in Lancashire as well as in the 
West Yorkshire textile districts. With the mills working better 
time, the business in small coal will get brisker. Good grade 
slacks keep in request, and qualities for Lancashire are firm at 
4s, 6d. to 5s. 6d. per ton. Not so much inquiry for secondary 
sorts. Coke remains pretty much as before, best washed making 
10s, 6d. to 11s. per ton, and unwashed 10s. to 10s. 6d. per ton. 


Iron—Hematites Advanced. 


The firm tone noted last week is sustained, and an 
advance in hematites is reported. West Coast hematites, less 2} 
per cent., delivered in Sheffield and Rotherham, are this week 
quoted at 67s. to 68s, 6d. per ton ; East Coast, 63s. 6d. to 64s. 6d. 
per ton. Even at these higher prices there are no eager sellers. 
The rise in hematites is mainly due to some increased shipment, 
and also to a better feeling as to prospective requirements. Buyers 
are consequently coming into the market more freely, the stocks 
at various works being much depleted. Lincolnshire official 
quotations remain, viz., No. 3 foundry, 47s. 6d. per ton; No. 4 
ditto, 46s. 6d. per ton; No. 4 forge, 46s. 6d. per ton; No. 5, 
mottled and white, 46s. 6d. per ton: basic, 48s. per ton. A 
premium of ls. 6d. per ton is required on these quotations for 
deliveries to the end of June. Derbyshire No. 3 foundry, 50s. 
per ton; No. 4 forge, 49s. per ton. Lincolnshire and Derbyshire 
quotations are net, delivered in Sheffield and Rotherham, 


Bar Iron and Sheets, &c. 


Finished iron makers in several departments are some- 
what better employed, though the situation admits of improve- 
ment all round. Complaint is heard of the difficulty experienced 
in making a profit, but it is conceded that the position might be 
worse as regards demand. The call for hoops is below the ave- 
rage, but there is rather more being done in bar iron, which 
remains at £6 10s. per ton, sheets making £8 10s. per ton. 


’ The Heavy Industries, &c. 


In the various departments of the heavy trades practically 
no change has taken place since the resumption of work after 
the Easter holidays. the railway material branches continue very 
quiet, no new orders of any consequence coming forward, and 
only very moderate inquiries being made for replenishment. About 
the best employed of the steel branches at present is that of high- 
speed steel, but this is only relative, as the call for this class of 
material is on a moderate scale, the demand, active or otherwise, 
being largely regulated by the shipbuilding and engineering trades, 
which at present are very flat. With inactivity in these import- 
ant departments, the tool trade is necessarily quiet. We cannot 
hear of any change for the better in the lighter steel departments, 
but there is rather more demand for machine parts and other pro- 
ductions required for agricultural machinery, which is stated to be 
in larger request. A fairly good business is reported in the wire 
departments. In the general range of the lighter staple trades 
business is only quiet, with little prospect, so far as can be seen, 
of improvement in the immediate future. 


Trackless Trams. 
The deputation appointed by the Sheffield City Council 


Continent have presented their report. They visited Vienna, 
Mulhausen, and other places. The deputation conclude their 
report with the opinion that the railless electric-traction system is 
applicable to and should be tried in the suburbs of Sheffield. 
Comparing the railless electric-traction system with the ordinary 
muvtor omnibuses, both in view of the experience in London and 
other towns in the working of motor omnibuses, and also the 
experience which the committee had at the trials which took place 
in Sheffield during 1908, the deputation have no hesitation in 
stating that they are of the opinion that the railless electric-trac- 
tion system is very much superior for work of this description. 
They are of opinion that the Mercédés Stoll system is best suited 
for local requirements, both as regards the general equipment, 
cars, and flexibility of the system. The Sheffield Tramways Com- 
mittee had the report of the deputation before it at its meeting on 
the 27th inst. It approved the report, and passed a resolution 
expressing the opinion that railless electric traction can with 
advantage be applied to some of the routes suggested in Sheffield 
and district. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE position of producers of Cleveland pig iron has 
improved considerably ; they have lately secured a good many 
orders, and, having satisfactory prospects, they are more inde- 
pendent with regard to accepting contracts thian has been the case 
fora long time. Practically all that is being made is going into 
consumption, Cleveland warrants, which on Monday attained 
47s. 8d. cash buyers, were at 47s. 54d. cash on Wednesday, but 
producers did not reduce their quotations in sympathy with those 
of speculators, and for No. 3 Cleveland G.M.B. pig iron they 
mostly asked 47s. 9d. for prompt delivery, but some of the leading 
brands could not be had under 48s. It is necessary to keep 
quotations up, especially as the cost of production is increasing by 
reason of the advances in the cost of coke, which has lately gone 
up Is. 3d. per ton, of which 6d., and in some cases 9d., has been 
reported this week. Generally the outlook is regarded as 
favourable, and the regular opinion is that traders are justified in 
expecting the improvement in the trade to go on. No. 1 
Cleveland G.M.B. pig iron is at 50s. 6d., No. 4 foundry at 47s. 3d., 
and No. 4 forge 46s. 9d., and mottled and white at 46s. 6d., all 
for early delivery, but 6d. per ton more is quoted for delivery 
over the autumn. A short supply of No. 4 forge and mottled and 
white iron has to be reported, but that is because there is a 
larger proportion than usual of No. 3 produced at the furnaces. 


Hematite Pig Iron. 


There can be no doubt that the East Coast hematite iron 
market is hardening substantially on the strength of a good deal 
of business having been done, and also of the better prospects in 
the steel trade. Makers have booked very satisfactory orders, and 
are now in a fair position, so much so that they have seen their 
way to advance their quotations further. For mixed numbers the 
rate for prompt delivery has risen to 55s. 6d. per ton, that being 
ls. per ton above the recent minimum, and neither makers nor 
second hands will now entertain offers to buy at 55s. Consumers 
no longer confine their purchases to what they need for early 
delivery, but are endeavouring to buy for delivery well forward — 
over the third quarter of the year, and in some cases even up to 
the end of the year. But producers are not keen to commit them- 
selves heavily ahead, when the prices show a marked upward ten- 
dency. Consumers will give 56s. per ton for mixed numbers, 
delivery in the third quarter, and 56s. 6d. is the price for autumn 
delivery. Hematite forge is procurable for early delivery 
at 54s. 6d. per ton. It appeared not long since that the 
production of hematite would have to be reduced, but 
that will not be necessary now. Materials are increasing 
in price, both ore and coke being dearer. The demand 
for them has become brisker in sympathy with the larger demands 
for the iron, and some very good orders have been placed, 
especially for ore. Fully 16s, per ton must now be paid for early 
deliveries of Rubio ore c.i.f. Middlesbrough, and 16s. 3d. has to 
be given for deliveries to be madein the third quarter of the year. 
There has been a good deal of animation in the coke market this 
week, and contracts are reported at 15s. 6d. per ten delivered at 
Middlesbrough furnaces ; indeed, some business has been done at 
15s. 9d., which is 1s, 3d. per ton above the lowest price of the 
year. 


Pig Iron Stocks, 
The greater activity in the deliveries of Cleveland pig 
iron has led to a reduced rate of increase in the stock of Cleveland 
ig iron in Connal’s store, and it is believed that producers have 
Scan drawing freely from their stock to satisfy the increased 
requirements of consumers at home and abroad. 


Cleveland Miners’ Wages. 

After somewhat lengthy negotiations, the wages of the 
Cleveland ironstone miners for the current quarter have been 
settled this week, and the arrangement is that there is to be a 
reduction of half of 1 per cent., the masters at the first claiming 
1.8 per cent. reduction. The Cleveland miners formerly had their 
wages adjusted automatically, like the blast furnacemen, the 
alterations being determined by the fluctuations in the average 
price realised by the ironmasters of the North of England for 
their No. 3 Cleveland pigiron. But the miners abandoned this 
method of adjustment, and, now the charges are a matter of 
negotiation each quarter. A committee of the owners and men 
has been appointed to look into the question of the Eight Hours 
Act, which comes into operation on July Ist next. 


Manufactured Iron and Steel. 

There is more activity in the finished iron and steel 
industries of this district, and the manufacturers are holding their 
own in prices better than their competitors in some other districts. 
The bar makers have not followed the example of the Scotch firms 
in reducing their prices 5s, per ton, and the quotations for plates 
are kept up, notwithstanding that orders are few. The rate for 
steel ship plates in this district is £6; for iron sbip plates, 
£6 7s. 6d.; steel ship angles, £5 12s. 6d.; and iron ship angles 
£6 15s. per ton, all less 24 per cent f.o.t. The demand continues 
satisfactory for rails, and the price for heavy sections is not under 
£5 5s. per ton f.o.b. 


Dock Accommodation in the Tees. 

Though the North-Eastern Railway Company has just 
completed a great extension of the Middlesbrough Dock, this does 
not appear to be adequate yet to cope with the rapid extension of 
the trade of the district, and the Middlesbrough Chamber of 
Commerce has passed a resolution to the effect that in their 
opinion the time has arrived when the increase in dock accommo- 
dation or the provision of deep water wharves in the Tees should 
be seriously considered, and the attention of the North-Eastern 
Railway Company has been called to this as well as to the necessity 
for erecting coal staiths in the river. Furthermore, the provision 
of a third coal staith in the dock is called for. The new graving 
dock accommodation is found to be very valuable to the trade of 
the district, and Smith’s Dock Company has had its docks full ever 
since they were opened last autumn. 


Coal and Coke. 


The coal trade is very brisk; indeed, the demand is 
almost more than can be readily satisfied. Business is altogether 
the reverse of depressed, and the advanced prices have not checked 








to investigate the working of railless electric traction on the 


the demand either for prompt or forward delivery, Best steam 




















462 


THE ENGINEER 


Apri 30, 1909 





ee 





coals are strong at 12s. per ton, and best gas coals have risen to 
10s. 6d., with seconds at 9s. 3d. Coking coals are up to 9s. 3d. ; 
and for bunkers 9s. 3d. to 9s. 6d. are being asked ; the latter will 
not suit the books of the shipowners, who cannot advance their 
rates of freight to compensate for the increased cost of coal. 
Foundry coke is raised, 16s. 6d. to 17s. f.o.b. being asked, while 
furnace coke has become dearer, and little is forthcoming under 
15s. 6d. now delivered at Middlesbrough, there having sprung up 
a heavy demand for it. 








NOTES FROM SCOTLAND. 


(From our own Corvespondent.) 


The Pig Iron Market. 

THERE has been a stronger feeling in the warrant market 
since last report. Better saipments of Cleveland iron, and more 
encouraging reports from abroad, especially from the United 
States. have had a good effect on the market. It is worthy of 
note that sales for three months’ delivery show a considerable 
advance on the rates obtained in current transactions. Business 
has been done in Cleveland warrants at 47s. 43d. to 47s. 84d. cash, 
47s. 7d. to 47s. 11d. one month, and 48s, to 4ss. 4d. three months. 
Sales are also noted at 47s. 54d. for delivery in eight days, and at 
47s. 114d., July 14th. There has been little or no business done 
in hematite warrants. 


Scotch Makers’ Iron. 

The output of Scotch makers’ pig iron is fully maintained. 
There are 40 furnaces producing hematite, 37 ordinary, and 5 
basic iron, the total of 82 thus in operation in Scotland comparing 
with 77 at this time last year. It is understood that while the 
ordinary and special brands for the most part go into consumption 
or are exported as produced, a large proportion of the hematite 
pig iron output is still going into the makers’ private stores. 
Inquiries for makers’ iron for home use and for shipment are not 
quite so numerous at the moment as they were some time ago; 
but the makers have good orders in hand with promising 
inquiries for No. 1 iron, and prices are generally main- 
tained, and in a few cases even somewhat increased. 
The f.o.s. prices at Glasgow are for G.M.B., No. 1, 55s. ; 
No. 3, 53s.; Carnbroe, No. 1, 57s.; No. 3, 54s. ; Clyde, No. 1, 
59s. 6d.; No. 3, 58s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s.; 
Calder and Langloan, Nos. 1, 60s.; Nos, 3, 55s.; Summerlee, No. 1, 
6ls.; No. 3, 56s.; Coltness, No. 1, 88s. 6d.; No. 3, 57s.; Glengar- 
nock, at Ardrossan, No. 1, 63s.; No.3, 56s. 6d. ; Eglinton, at 
Ardrossan or Troon, No. 1, 543. 6d.; No. 3, 52s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 57s. 6d. ; No. 3, 52s. 6d. ; Shotts, at Glasgow 
or Leith, No. 1, 60s.; No. 3, 55s.; Carron, at Grangemouth, 
No. 1, 62s. 6d. ; No. 3, 56s. 6d. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6089 tons, compared with 6300 in the corre- 
sponding week of last year. To the United States 2015 tons were 
despatched ; Canada, 602 ; South America, 195: India, 100; Aus- 
tralia, 50; France, 20; Italy, 55; Germany, 40; Holland, 200; 
Belgium, 10; China and Japan, 115; other countries, 105; the 
coastwise shipments being 2572, against 4869 in the same week of 
1908. The total shipments to the United States since the begin- 
ning of the year are—with the comparatively heavy export of the 
past week—4169 tons, while only 760 tons were sent to the States 
in the same period of last year. The aggregate shipments for the 
year to date are about 8000 tons behind the quantity dispatched 
last year. The arrivals at Grangemouth of pig iron from Cleveland 
and district were smaller than of late, being 5612 tons, but this 
quantity was in excess of the arrivals of the corresponding week 
to the extent of 979 tons. 


Hematite Ore and Pig Iron. 

The arrivals of hematite ore in the Clyde in the past week 
were smaller than usual, amounting to 12,110 tons. Since the 
beginning of the year the aggregate quantity received has been 
280,340 tons, which compares with 225,630 tons imported in the 
same period of 1908. Ore freights have been somewhat better. 
We have now reached a time when the hematite output is no 
longer large by comparison with preceding times, for the quantity 
produced at this time last year was somewhat in excess of what it 
is at present. The inquiry for hematite pig iron continues quiet, 
but the price is steady, merchants gnoting 58s. 6d. per ton for 
delivery at the West of Scotland steel works. 


Finished Iron and Steel. 

Business in these important departments has shown no 
material improvement this week. At the iron and steel works 
alike short time has continued. Home orders are scarce and 
keenly competed for, and the work available for export is taken at 
rates which, in a number of instances, leave hardly any margin of 
profit. There is in the steel trade a somewhat confident feeling 
that ere long business will take a turn for the better. For struc- 
tural material fair orders are available, and it is reported that some 
bridge-work contracts were arranged quite recently with firms in 
the Glasgow district. 


The Engineering Trades. 

There is a gradual improvement in the marine engineer- 
ing department, where a large amount of work has yet to be put 
in hand. General engineers are indifferently employed, some 
being busy, while others have difficulty in keeping their works in 
operation. A time of depression has unfortunately arrived in the 
locomotive engineering trade. It has been found necessary to 
reduce the weekly period of emplorment in the Glasgow works 
from six to five days, and by this change about 12,000 workmen 
are affected. The railway shops of the Caledonian and North 
British companies have been put on the reduced time mentioned, 
as well as the works of the North British Locomotive Company. 
The outlook as regards locomotive construction is at present the 
reverse of encouraging, and the orders coming into the market are 
subject to the keenest competition, 


The Coal Trade. 

The Scottish coalmasters have intimated a further claim 
for a reduction of 123 per cent. in the miners’ wages, equal to 6d. 
per day. The last reduction brought the wages down toa nominal 
rate of 6s. a day, and the agents of the men have for some time 
contended that 6s. ought to be the minimum living wage, below 
which the remuneration of the men ought not to be allowed to 
fail. The employers, on the other hand, are of opinion that the 
rate should at least go down to 5s. 6d., which was the point from 
which the upward movement started about two years ago This 
difference of opinion appears to be causing some apprehension, as it 
is possible it might lead to a strike in the event of asettlement not 
being reached by means of arbitration. A slightly easier tendency 
in prices is likely to be arrested by such an apprehension, added 
to a curious difficulty which has arisen with regard to certain coal 
contracts entered into some time ago. The allegation with regard 
to these is that it was arranged that coals of a special kind should 
be supplied, under the names of the collieries from which they 
come, Sellers did not cover their transactions at the time these 
were entered into, and now, when they are obliged to deliver 
the coais, it is found that they cannot be supplied in the 
time available. It is reported that as much as 2s, 6d. per 
ton advance has been paid for delivery of coal required, 
and it is doubtful if all requirements can be met even at 
such high rates. There has been a pretty widespread impres- 
sion that when certain coals are specified it ought to be 


collieries named under the contract is not in a position to afford 
the quantities required. In view of legal proceedings recently 
initiated, however, there is a feeling that it might be wise in the 
meantime at least to make bargaining of such a nature that could 
not in future be liable to dispute. Apart from these special trans- 
actions, the coal market is still depressed. At Glasgow harbour 
house coal for shipment is quoted 8s. 6d. to 8s 9d., splint 8s. 9d. 
to 9s., and steam 8s, 9d. to 9s. 3d. per ton. There are compara- 
tively few difficulties as to the matter of transit, and coal is readily 
available for loading. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Market Last Week. 

THE impression that fairer prices would be realised was 
confirmed last week, and quite a healthy tone continued, the fact 
that the principal coalowners were well sold into June adding to 
the general improvement in price. Most varieties of coa! shared 
in the rise from 3d. to 6d., the principal kinds of the Newport 
coals figuring well. 


Latest Prices, Cardiff. 

Best large steam, lis. 6d. to lis. 9d.; best seconds, 
14s, 6d. to 15s.; ordinary seconds, 13s. 9d. to 14s. 3d.; best dry, 
lds. 9d. to 15s. 3d.; ordinary dry, 13s. to 13s. 6d.; best washed 
nuts, 13s, 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; best washed 
peas, lls. 6d. to 12s.; seconds, 10s. 3d. to 10s, 9d.; best small, 
10s, 3d. to 10s. 9d.; best ordinary, 9:. 3d. to 10s.; inferior sorts, 
8s. 6d. to 8s. 9d. Very best Monmouthshire black vein, 14s. to 
14s. 3d.; ordinary Western Valleys, 13s. 9d. to 14s.; best Eastern 
Valleys, 12s. 9d. to 13s. 3d.; seconds, 12s. 3d. to 12s. 6d. 
Bituminous coal: Very best household, 17s. 6d to 18s.; best 
ordinary, 14s. 6d. to 16s.; No. 3 Rhondda, large, 17s. 6d. to 18s.; 
brush, 13s. 9d. to 14s. 3d.; small, 9s. 9d. to 10s. 3d.; No. 2 
Rhondda, large, 12s. 3d. to 12s 61.; through, 93. 6d. to 103, 3d.; 
small, 8s. to 8s. 6d. Patent fuel, 14s. 6d. to 15s. Special foundry 
coke, 24s. to 26s.; foundry, 17s. 6d. to 20s. 6d.; furnace, 15s. 6d. 
to 16s. 6d. Pitwood, 18s, to 18s, 3d. Wood con ing in freely. 


Newport Coals. 

There was a large despatch from this port last week. 
Coal shipments totalled 109,804 tons. Of this quantity, 95,525 
went to foreign destinations. This week there has not been much 
alteration. Demand for Western Valleys, Eastern Valleys, strong ; 
supplies rather scarce; prices stiffening. Latest:—Very best 
Newport black vein, large, 13s. 9d to 14s. 3d ; Western Valleys, 
18s. 6d. to 13s. 9d. ; Eastern Valleys, 12s. 6d. to 12s. 9d.; other 
sorts, lls. 9d. to 12s. 3d.; best small, 8s. to 8s. 6d.; seconds, 
7s. 3d. to 7s. 9d. ; inferiors, 6s. 9d. to 7s. ; best house coal, 15s. to 
15s. 6d. ; seconds, 14s. to 14s. 6d. Patent fuel, 13s. 9d. to 14s. 
Coke, foundry, 16s. 6d. to 17s. ; furnace, 15s. 6d. to 16s, Pitwood, 
ex ship, 18s. to 18s, 6d. 


Swansea Coals. 


Trade tolerably good in anthracite coals, but room for 
improvement in bituminous. Market, mid-week, healthy, vigorous 
undertone, prices well sustained ; despatch last week exceeded 
60,000 tons. Latest prices :—Best malting, large hand-picked, 23s. 
to 23s. 6d. net ; second, 21s. to 21s. 6d. net ; big vein, large, 17s. 6d. 
to 18s 6d., less 24; red vein, large, 13s. 6d. to 14s., less 24; 
machine-made cobbles, 22s. to 23s. net.; Paris nuts, 22s. 6d. to 
24s. net; French nuts, 23s. 6d. to 24s. 6d. net; German nuts, 
223, 6d. to 24s. 6d. net ; beans, 16s. to 17s. net ; machine-made 
large peas, 103. to 1ls. net ; machine-made fine peas, 6s. 6d 
to 7s. 6d. net; rubbly culm, 5s. to 5s. 3d., less 24; duff, 3s. to 
3s. 6d. net. Other coals: Best steam, 15s. to 15s. 6d., less 24; 
seconds, 13s. 6d. to 14s., less 24; bunkers, 10s. 3d. to 10s. 9d., 
less 24; small, 7s. to &s. 6d., less 24. Bituminous: No. 3 
Rhondda, large, 18s. to 19s. less 24; through, lis. to 15s. 6d., 
less 24 ; small, 10s. 6d. to 103. 9d. less 25. Patent fuel, 12s, 6d. to 
13s., less 24 ; all f.0.b. net cash thirty days. 


Coal Troubles Ahead. 

For some time it has been apparent that friction was 
likely to occur in the Welsh coal trade when the eight hours 
question came to the front, and that great care would be required 
by the various parties to avoid a rupture. On Saturday, at a 
meeting of the Executive Council of the South Wales Federation, 
** Mabon” in the chair, the chief business was the consideration of 
the Eight Hours Act and its relation to the Conciliation Board 
agreement, together with the proposition of the owners, made on 
Saturday, that the point at issue should be submitted to the 
Lord Chancellor, whose decision should be binding on both 
parties, 


Malingering in the Coal Districts. 

It is the subject of able statistical research in the coal 
districts that the increase shown and tabulated indicates that some 
degree of malingering prevails, and that both parties should unite 
in the inquiry, and thus lessen a burden on the coal industry. 


Iron and Steel. 

There was a return of substantial work at Dowlais last 
week, and quite a formidable mass of make, heavy rails for India, 
sleepers, rails for home, and railway and miscellaneous “ parcels.” 
There was a good deal of ‘‘drive” shown in the various depart- 
ments, the alteration from Jate inaction being much appre- 
ciated. At the Siemens furnaces the difficulty still continnes. 
{t will be remembered that before Easter a slight trouble 
showed itself, and sv far this has not been arranged. 
Mid-week, the following quotations were current at the Metal 
Exchange, Swansea :— Pig iron, hematite mixed numbers, 56s. 44d., 
cash and month ; Middlesbrough, 47s. 74d. cash, and 47s. 10d. 
month ; Scotch, 53s. 74d., cash and month; Welsh hematite, 
61s. 6d. delivered ; East Coast hematite, 60s. 6d. to 61s. Steel 
bars: Si and B , £4 7s, 6d. No heavy rails quoted. 
Iron ore, 15s. 6d. to 15s. 9d., Newport, Mon., and Cardiff. 





Tin-plates. 

Shipments were again considerable last week at Swansea, 
totalling during the week 75,075 boxes; received from works, 
92,934 boxes ; present stocks, 291,157 boxes. Mills generally were 
well and actively maintained in their old vigour, but it was the sub- 
ject of remark in leading quarters that the outlook was not quite so 
bright as it has been. The latest quotations were :—Ordinary 
plates: Bessemer primes, 11s. 9d. to 11s. 104d.; Siemens primes, 
the same ; ternes, 20s. 9d. to 21s, C.A. roofing sheets, £8 5s, per 
ton; big sheets for galvanising, £8 5s, to £8 7s, 6d. per ton ; 
finished black plate, £9 2s. 6d. to £9 5s.; galvanised sheets, 24 g., 
£12 10s.; block tin, £132 17s. 6d. cash, £134 three months. 
Other quotations :—Copper, £57 12s. 6d. cash, £58 7s, 6d. three 
months ; lead, English, £13 17s. 6d.; Spanish same; spelter, 
£21 12s. 6d.; silver, 24d. per ounce. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 16th. 
THE pipe manufacturing industry is coming in for a large 
volume of business. A large number of pipe lines, most of them 
several hundred miles in length, are to be built this season. 
Orders for pipe are coming in ; the aggregate exceeds the volume 








sufficient to supply coals of like quality if the actual colliery or 





of any previous season. Much of the material is wanted for lines 


to carry oil, which is becoming such an important factor j 
problem. For a time pipe mills and the pipe deporte 
the large combinations will run full time. Western mills : 
gathering business steadily. Prices are low, which is probably 
the incentive. The week’s business in structural stee] has be y 
above the average, and orders for about 15 000 tons wil] probabty 
be placed by the end of the week. It is generally admitted th 
a great deal of structural material is urgently wanted. The 
awaited disposition of the pending tariff Bill will determing ; 
great deal. A number of important enterprises requiring |a, : 
quantities of steel are now pending. A year ago the delays = 
due to financial reasons; at this time the delays are due 
economic causes, tariff adjustment, &c. Wages reductions have 
been made in many mills, but in the greater number the matter 
will not come up for adjustment until June. The necessities for 
additional railroad construction are becoming more and more 
imperative. 

Tin-plate capacity is now more largely employed than for 
eighteen months. Merchant steel is following close to tin-plate 
Extensive orders are in sight. Agricultural steel will be in very 
heavy demand. The centralised purchases will be 10 per cent, 
larger than last year. There are threats of a tie-up of the 
anthracite coal regions, because of the hostile attitude of employers 
and workmen. The rail mills continue at about 35 per cent, 
full capacity. The locomotive works have booked orders for 130 
engines within a week. Car builders are calculating on large orders 
for rolling stock. 








LAUNCHES AND TRIAL TRIPS. 





KAMINISTIQUIA, steel single-deck screw steamer ; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
Western Navigation Company of Fort William, Ontario, Canada : 
dimensions, 25tft. by 43ft. by 25ft.; engines, triple-expansion, 
20hin., 33in., 54in. by 36in. stroke, pressure 180 lb.; constructed 
by the North-Eastern Marine Engineering Company ; trial trip, 
April 6th. 

VASARI, passenger steamer; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Messrs. Lamport and Holt, of Liver. 
pool ; dimensions, 502ft. by 59ft. by 30ft. 3in.; to carry 10,000 
tons ; engines, quadruple-expansion, 264in., 374in., 538in , 77in. by 
57in. stroke, pressure 230 lb.; constructed by Richardsons, West- 
garth and Co., Limited ; trial trip, April 22nd. 

ROWAN, steel screw steamer; built by David and William 
Henderson, Limited ; to the order of the Laird Line, Limited, 
Glasgow ; dimensions, 292ft. by 38ft. by 17ft. 6in.; engines, triple- 
expansion, 27in., $5in., 73in. by 36in. stroke, pressure 18) lb.; 
constructed by the builders; launch, April 23rd. 

PATELLA, oil steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order the Anglo-Saxon Petroleum 
Company, Limited ; dimensions, 418ft. by 51ft. 3in. by 31ft.; to 
carry 7700 tons ; engines, triple-expansion, 264in , 43in., 72in. by 
48in. stroke ; constructed by the Wallsend Slipway and Engineer- 
ing Company, Limited ; trial trip, April 28th. 

LvGa, steel screw steamer; built by the Clyde Shipbuilding and 
Engineering Company ; to the order of the Scott Line, Limited, 
of Liverpool ; dimensions, 295ft. by 42ft. by 20ft.; engines con- 
structed by the builders ; launch, recently. 





NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Commanders.—A. T. P. Read, to the Talbot, on 
recommissioning ; C. F. Dunn, to the Doris, on recommissioning ; 
G. F. Thompson, to the Skirmisher; H. G. Summerfurd, to the 
Sentinel, on recommissioning ; H. W. Metcalfe, to the Roxburghe; 
H. P. Vining, to the Victorious, on recommissioning; J. M. 
Simpson, to the Formidable, on commissioning; W. McK. Wisnom 
has been placed on theretired listat his own request ; H. F. Bell, tothe 
Pembroke, additional for the London; F. T. George, to the 
Ariadne, for the Diadem, on commissioning ; C. J. Huddy, to the 
Trafalgar, for the Glory, on recommissioning ; G. E. Wheatley, 
to the Trafalgar, for the Goliath, on recommissioning; J. W. A. 
Parrott, to the Devonshire; F. W. Marshall, to the Caesar; 
W. T. Stearn, to the Victory, additional, for oil fuel course ; 
A. E. Collings, to the President, additional, for instruction in 
turbine machinery at Messrs. Parsons’, and in Newcastle district. 

Engineer-Lieutenants.—N. S. Richardson, to the Cumberland ; 
H. Batey, to the President, additional, to assist Engineer 
Overseer, Midland District; J. K. Corsar, to the Talbot, on 
recommissioning ; J. Macey and R. C. Boddie, to the 
Skirmisher ; 8. T. Stidston, to the Sentinel, on recommissioning ; 
C. H. J. Purkis, to the Hampshire; F. A. Chater, to the Orion, 
additional, for the Mallard ; F. Ranken, to the Orion, additional, 
for the Albatross ; S. M. B. Laverne, to the Hermes ; C. A. Bush, 
to the Blake, additional, for the Bullfinch; F. E. Bridgwater, to 
the Medea; P. R. T. Brown and L. Walker, to the Vivid, for the 
Bellona; T. G. Proctor, to the Sapphire, additional, for the 
Itchen; F. B. O’Dogherty and W. z Fendick, to the Victory, 
lent for oil fuel course; W. Smith, to the Pembroke, additional ; 
J. M. Walker, to the Forte, on completing; F. C. Haydon, to 
the Majestic ; A. H. A. Dowman, to the Trafalgar, for the Glory, 
on recommissioning ; G. F. H. Parsons, to the Trafalgar, for the 
Goliath, on recommissioning; R. Rampling, to the Acheron, 
additional, for the Champion; F. S, Ainsworth, to the Ariadne, 
for the Diadem, on commissioning; J. C. Talbot has been 
advanced to the senior list, and seniority as Eogineer-Lieutenant 
has been adjusted; P. L. Edmonds has been advanced to the 
acting senior list, and seniority as Engineer-Lieutenant has been 
adjusted; A. E. Shillcock and R. O. L. Bond, to the Victorious, 
on recommissioning; W. P. Legate and A. E. Allen, to the 
Formidable, on commissioning. 

Engineer-Sub-Lieutenants. —S. S. Bonham-Carter, to the 
Dreadnought; G. E. Burton, to the Forte, on completing; H. 
Bleackley, to the Formidable, on commissioning. 








Conrract.— Davidson and Co., Limited, of Belfast, have 
recently received orders for two 60in. ‘‘ Sirocco” induced draught 
fans for the Radcliffe power station of the Lancashire Electric 
Power Company ; also for two induced draught fans, 55in. in 
diameter, for the Randfontein Estates and Gold Mining Company. 


Tue Roya Sanitary INsTITUTE.—A sessional meeting of the 
Institute will be held in the Parkes Museum on Wednesday, 
May 12th, at 8 p.m, when a discussion will take place on ‘‘ The 
Passage of Excreta through House Drains,” to be opened by Mr. 
H. A. Roechling, M. Inst C.E., F.G.S. The chair will be taken 
at 8 p.m. by Mr. H. D. Searles Wood, F.R.1I.B.A. 


RoyAL INsTITUTION.—On Tuesday next, May 4th, at threo 
o'clock, Professor Svante Arrhenius, Director of the Nobel Insti- 
tute of Physical Chemistry, Stockholm, begins a course of two 
lectures at the Royal Institution on ‘‘ Cosmogonical Questions.” 
These are the Tyndall Lectures. On Saturday, May 8th, Professor 
Walter Raleigh delivers the first of two lectures on (1) ‘‘ Edmund 
Burke,” (2) ‘‘ Burke’s Press.” The Friday ore | iscourse on 
May 7th will be delivered by Major Ronald Ross on ‘‘The 
Campaign against Malaria,” and on May 14th by Professor George 





E. Hale on ‘Solar Vortices and Magnetic Fields,” 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

D1scOURAGING accounts continue to come in from nearly 

| departments of the iron and steel industry. In the beginning 
al cer quarter the condition of the pig iron market was 
of the itl more lively than previously, but as demand did not 
pe os as expected, and the forming of the Luxemburg-Lorraine 
=~ il Syndicate is out of the question now, business again 
Rae off perceptibly, and stocks have increased, Dealers are 
Seeding! careful as regards purchasing. Bars are more than 
jo inclined to weakness, and at many mills the prices obtained 
ot even cover the costs of production. A fairly good employ- 
é at is reported from the wire department ; in sheets also a slight 
Se evenent was noticeable, but heavy plates have not shown any 
po e for the better yet. Sales of the Stee! Convention in March 
ore 520,000 t. Foreign business has been a little more lively ; 
orders of fair weight, some for German East Africa, were secured. 


Sectional iron moves on quietly. 


List Quotations. 

The following are the present list prices per ton free at 
works. Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50 ‘ 
Nassau red iron ore, 50 p. cent. contents, M. 11.50 ; spiegeleisen, 
10 to 12 p. cent. grade, M. 63 to M. 46; white forge pig, Sieger- 
land and Rhenish-Westpbalian brands, M. 56 to M. 58; iron for 
steel making, M 58 to M. €0; German Bessemer, M. 59 to M. 61; 
baric, M. 49 to M 50; Luxemburg forge pig, M. 44 to M. 46; 
Luxemburg foundry, No. 3, free Luxemburg, M. 46 to M, 48 ; 
German foundry pig, No. 1, M. 58 to M. 60; No. 3, M. 57 to 
M. 59; German hematite, M. 76 ; common bars in basic, M. 98 to 
M. 1€3; iron bars, M. 122.50 to M. 125; hoops, M. 120 to 
M. 122.50; common plates in basic, M. 105 to M. 110; boiler 
plates, M. 115 to M. 120; sheets, M. 117.50 to M. 122 50, 


Coil in Germany. 

From Silesia a somewhat languid trade was reported, 
although some purchases have been made Ly dealers that kept 
back with their orders till after the holidays. Consumption in 
coal nas of late been considerably behind production. The 
lower Silesian coal consumption has reduced the quotations for 
coal 050 p.t. Prices for engine fuel remain unchanged. For ex- 

rt to Austria the quotations for steam coal have been reduced. 
0.60 p.t. Deliveries in Upper Silesian coal to Austria during the 
past year have shown an increase of 67 per cent. or 426,000 t. 
against 1907, and in the last-named year a rise of 30.8 per cent., 
against 1906 could be noticed. This marked increase is chiefly due 
to the fact that Silesian coalowners cover to a great extent the 
demand of the Austrian State Railways. Also in the current year 
both Austrian and Hungarian Railway Administrations are going 
to purchase heavy lots of Silesian coal. Unsatisfactory accoun s 
are given of the coal trade in the Ruhr district. Figures of sale 
for March are considerably behind those of the month before, 
especially in steam coal ; dry sorts of coal, too, are in weak 
request. The consumption in blast furnace coke has been satis- 
factory, showing a rise above the month before, Consumption 
in briquettes has been reduced to the utmost, 


Austro-Hungarian Iron Trade. 
During the week now past business has been a little less 

dull than in early April, and consumers buy more freely in some 
branches. Sales of the Aust ian ironworks in March of the present 
year were as follows :— 


1909, 1908. 
q. q. 4. 
Bars and sectional iron 286,892 .. 337,034 - 50,142 
Girders .. .. 789 105,227 - 6,438 
Heavy plates 44,507 45,409 - 902 
Rails te 109,071 $8,202 . 10,869 
Since January Ist of present year :— 
Bars and sectional iron 754,047 937,977 183,930 
Girder@  .. « os 247,061 274,511 27.450 
Se ee 299,610 270,147 £9,463 
Heavy plates .. .. . 1£4,680 148,625 6,055 


In the Austrian coal trade demand has been fairly regular. 
Brown coal especially has been in good request. 


The French Iron Market. 

After a period of stagnation, a lively trade has now set 
in; during the past week a number of contracts at the following 
quotations could be secured :—Merchant iron, No. 2, 165f. p.t.; 
special sorts, 175f. p.t.; girders, 190f. p.t.; plates, 3 mm., 1S0f. 
p.t. The inquiry for engine coal has shown improvement, and 
there was also a good trade done in house fuel, prices being well 
maintained in consequence of an agreement between Belgian and 
French coalowners, 


Iron and Steel in Belgium 

There has not been any further decrease in prices since 
early in this month. In merchant bars and in plates, German 
compet tion is less strong than previously, but very few orders 
only are obtainable. The rail department is ina pretty favourable 
condition. During the last four weeks the Belgian steel works 
have secured orders for 100,000 t., and prospects are fair. 
Girders, on the other hand, are totally neglected, owing to the 
lifeless condition of the building trade. Both demand and prices 
in semi-finished steel have not changed, and a languid trade con- 
tinues to be done in pig iron. Of 44 existing blast farnaces, 34 
only were in blow in the beginning of April with a daily output 
of 4322+t., while last year’s production was only 3969t. The 
rise in output is due to the two new blast furnaces of the Sambre 
et Moselle Company. During the first four months of the present 
year the production in pig iron was 335,310 t., as against 350,890 t. 
during the same period the year before. A weak tone prevails 
on the Belgian coal market ; also briquettes are very flat. Dry 
sorts of coal for brick kilns are frequently sold at 9f. p.t., even 
for small quantities. Stocks generally are heavy. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





GWYNNES, Limited, inform us that their ‘ Invincible” centri- 
fugal pumps have been awarded a gold medal at the Nagpur 
Exhibition, which took place in November last. 

ANDREW BROWN AND Co., of 110, Cannon-street, E.C., inform us 
that they have been appointed agents for the Rotherham Forge 
and Rollitg Mills Company, Limited, Rotherham. 

Mr. T, W. Davigs, of the South Wales Electrical Power 
Company, has been appointed to the vacant position of station 
superintendent at the electrical works of the Borough of Wrexham. 
_ Brown Brotuers, Limited, of Great Eastern-street, E.C., 
inform us that they have taken over the agency of the Union 
Drawn Steel Company, Beaver Falls, Pa., from the South British 
Trading Company. 

Dow AnD WILson, London representatives of the Blake Boiler, 
Wagon and Engineering Company, Limited, Darlington, inform us 
that they have found it necessary to take larger offices, and that 
their address is now 32, Fenchurch-street, London, E.C. 

Mr. HoogHwiyKEL informs us that he has opened an office in 
Leeds. He has taken into partnership Mr. Francis Thursfield, 
M. Inst. C.E., M.I.E.E., formerly electrical engineer to the Burnley 
and Chester Corporations, and lately of Messrs. Preece and Cardew, 
Westminster, London. Mr, Thursfield wil) take charge of the 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the a Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any peracn may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


7115. March 31st, 1908.—IMPROVEMENTS IN AND RELATING TO 
BOILER Furnaces, by George Porter Hay, of Pincher Creek, 
Province of Alberta, Canada. 

This invention relates to boiler furnaces and it has particular 
reference to that type of furnace wherein the products of combus- 
tion are carried to the rear of the furnace, through the fire tubes, 
and thence above the fire within the furnace where they are 
burned, they having been first treated by steam so as to form com- 
bustible gases. The invention consists essentially in the particular 
construction, arrangement and combination of parts hereinafter 
mentioned, as well as new means for forcing jets of steam above the 
fire within the furnace for carryirg the products of combus- 
tion thus treated to the rear of the furnace, after which the prc- 
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ducts of combustion are carried forward through the fire tubes 
of the boiler and are drawn downwardly and across the fire where 
the gases formed are burned. The usual space is left between the 
rear end of tke boiler and rear wall of the furnace to permit of 
passage of the heated currents of air and products of combustion 
through the fire tubes of the boiler, and a similar space is left 
between the front end of the boiler and the front wall of the 
furnace. In addition to the bridge A, a bridge Bis built at the 
forward end of the furnace and provided with a centrally disposed 
opening C, and this bridge serves to support the forward end of 
the boiler and includes, in addition to its connecting or body por- 
tion which extends across the front of the furnace, side supporting 
portions D, these latter portions being situated at the sides of the 
furnace. The carrying out of this invention is obvious from the 
engravings which we gite.—Apri/ 22nd, 1909. 


TURBINE MACHINERY. 


26,597. December 8th, 1908.—IMPROVEMENTS RELATING TO THE 
RotoR VANES OF REVERSIBLE TURBINES, by Heinrich Paul 
Rudolf Ludwig Pirscke, of Mitchstrasse, 19, Hamburg. 

This invention comprises improvements relating to the rotor 
vanes of reversible turbines, and comprises a novel construction 
which, it is claimed, will give equal efficiency when working in 
either direction and in which the guiding of the fluid is effected 
without loss of energy for both directions. Fig. 1 is a partial 
elevation of a turbine rotor, Fig. 2 is a vertical section on the line 
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A A of Fig. 1, and Fig. 3 a horizontal section on the line B B of 
Fig. 1. This vane arrangement comprises on one side vanes a for 
forward working curved at their inlet ends as a! and passing into 
the straight towards the centre and at the outlet ends, and on the 
other side similarly shaped vanes } curved az at )! for reversing. 
The backs ¢ and d respectively of the vanes are cut away to corre- 
spond with the angle of impact of the jet and serve for partial 
guidance of the fluid after leaving the orifice between the vanes. 
Intermediate straight vanes g may be provided for ensuring proper 
guidance of the motive fluid jet at both outlet sides, these inter- 
mediate vanes being of such a length that their front surfaces are 
not acted upon by the jet. The vanes g are rounded at both 
entrance sides as at g! and sharp-edged at both outlet sides as at 
9? for better guidance of the fluid.— A pri/ 7th, 1909. 


DYNAMOS AND MOTORS. 


6959. March 28th, 1908.—IMPROVEMENTS IN AND RELATING TO 
ALTERNATING-CURRENT MOTORS OF THE COMMUTATOR TYPE, 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. 

This invention relates to single-phase motors of the commutator 





Leeds office, 


type, and its object is to provide a novel winding which may be 


utilised both to increase the power factor of the motor and to im- 
prove its commutation. In the upper engraving, A represents the 
stator, which is of the usual laminated slotte 
represents the exciting winding which is concentrated in large 
C represents the inducing winding, the coils of which are 


slots, 


construction. 


distributed. D represents a coil of the auxiliary winding. 


coil is placed at the tips of the poles of the exciting winding B in 


slots ordinarily occupied by a coil of the inducing winding. 


will be seen that the coil D is in inductive relation to, or in other 
words, magnetically interlinked with, the inducing winding. The 
winding D is connected in shunt to the exciting winding B, as is 
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shown in the middle engraving. In this figure, E represents the 
armature of the motor, and F a transformer for supplying current 
to the motor. The specific connections between motor and trans- 
former shown are not essential to the present invention, which is 
applicable either to a compensated series motor or to a repulsion 
motor, or to a compromise between the two, such as is indicated 
in the middle engraving. The coils D lying at the pole tips are in 
the proper position fur producing a commutating field for the 
armature coils. The coils D must not occupy all the pole tips of 
the m tor. Accordingly, in the bottom engraving, which shows a 
development of the stator windings, the coils D of the auxiliary 
winding are shown as placed at only half the pole tips, the 
corresponding slots at the other poles being occupied by a portion 
of the compensating winding C in the usual manner. There are 
two claims,—A pil 7th, 1909. 


11,344. May 25th, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELECTRIC POWER TRANSMISSION Systems, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
E.C., and William Francis Dawson, of 39, Hillmorton road, 
Rugby. 

This invention relates to electrical power transmission systems, 
more particularly to systems operating hoist motors, rolling mill 
motors, winding motors, and the like, and has for its object an 
improved method of load equalisation. A rotary transformer or 
motor generator set is employed for supplying current to the 
working motor, and means for simultaneously controlling the 
generator voltage and strengthening the field of the motor by a 
single resistance in such a way that weakening of the generator 
field at the same time strengthens the motor field, with the result 
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that not only is the impressed voltage of the working motor 

reduced, but also, on account of the field of the motor driving the 

generator being strengthened, the torque per ampére is increased. 

The field of the generator G and the field of the working motor M 

are in parallel with each other and in series with a resistance R in 

a closed circuit. The terminals T and T of the exciter are con- 

nected, one with a point midway between the two field windings, 

and the other to a movable contact « controlling the resistance in 
series with the respective fields of the generator and the working 
motor. This sliding contact is controlled by a regulator motor, 
which is operated by a current prop:-rtional to the current supplied 
to the transformer motor. The field windings of the generator 
and the working motor being arranged in parallel with each other, 
but in series with the variable resistance, current from the exciter 
flows through one field winding and a portion of the resistance, 
and at the same time through a parallel circuit comprising the 
other field winding and the remaining portion of the variable 
resistance, to the sliding contact c and back to the exciter.— 

April 7th, 1909. 

13,719. June 29th, 1908.—IMPROVEMENTS IN OR RELATING TO 
SQUIRREL-CAGE Rotors FOR INDUCTION MOTORS AND ALTER- 
NaTORS, John Conrad Bedford Ingleby, of Messrs. Ingleby 
and Co., Electrical Engineers, Leeds. 

This invention relates to an improved construction of squirrel 

cages for induction motors, alternators and the like, the object of 

which is to increase the circulation of air in the neighbourhood of 
the stator and rotor end windings and so reduce the temperature 

of these parts. This invention essentially consists of using a 

laminated rotor having more or less rectangular slots, filling the 

slots with bare or insulated strip metal conductors ; set radially 
in the slot side by side, and spacing or parting these strips 

immediately they leave the rotor core so that each strip forms a 
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radial fan blade, the ends of the strips being firmly held at each 
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end of the rotor by a short-circuiting ring of meta) having suitable 
saw slits for receiving the more or less separated conductor strips, 
the short-circuiting rings themselves being secured to and carried 
by lugs cast on the rotor end-plates or spider, or they may be fixed 
direct to the motor shaft by a light form of spider. The strip 
conductors and the short-circuiting rings may be of copper, iron, 
brass or other suitable alloy, some of the strip conductors, however, 
may be of copper and the rest of iron or brass, or both iron and 












N° 13,719. 


| 


— 


} 


u 
] 
M 


! 






) 
| 







— 





Mh 
lt 





wi 
HL) 

LTT} 
LT} 


— 






SSS 
:- Ss 






f 
Ui 
i] 

I) 





— 
— 










Mh 
l] 







Uf 
f 
l 





f 
Y 
i 







S 


h 
I 


Face View of 
Short Circuiting Ring 
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Transverse Section 
through 
Two Rotor Slots 


Radial View of Conductors 
between the core and the 
Short Circuiting Ring 


brass according io the electrical requirements of the [machine. 
The conductor strips may be soldered or riveted into the saw cuts 
of the short-cireuiting ring or they may be both soldered and 
riveted, the saw cuts in the ring should be preferably evenly 
spaced. It is also preferable to have an odd number of conductor 
strips per slot and form the slot with an opening sufficiently wide 
to allow the last strip to be placed in the slot centrally between 
the others, and to use a wooden slot wedge to hold the strips in 
place.— Apri/ ith, 1909. 


ROTARY CONVERTERS. 


10,796. May 18th, 1908.—IMPROVEMENTS IN APPARATUS FOR 
AUTOMATIC REGULATION OF RECTIFIERS AND Rotary CON- 
VERTERS, F. B. Crocker, 14, West 45th-street, New York. 

Referring to the engraving, a single-phase generator feeds 
current to alternating-current conductors A and B. These con- 
ductors supply energy through a rectifier C to direct-current leads 

H I which deliver the energy to direct-current consuming devices 

-such as storage battery cells P, motors F or lamps Q. The 

rectifier or rectifying commutator consists of slip rings 7 rl and a 

commutator s driven by a synchronous motor D which revolves in 

synchronism with the alternations of the current supplied from 
the generator. In series with one of the alternating-current con- 
ductors A in the main circuit leading through the rectifier to the 
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direct-current conductors is a coil J wound on a laminated iron 
core E. A shunt coil N is also wound in the same direction on the 
core, and in the arrangement illustrated in this figure is connected 
at one end to the branch from the alternating-current conductor 
A between the series coil J and the rectifier. The function of this 
shunt coil is to induce a certain electro-motive force in the coil J 
acting in the alternating-current circuit in opposition to that pro- 
duced by the generator G. Hence the actual alternating electro- 
motive force supplied to the rectifier is less than that of the gene- 
rator. A third coil M is also wound on the core, and is connected 
in series with one of the direct-current leads H. A choke coil T 
may also be placed in series in the direct-current circuit to pre- 
vent the flow of any alternating current in this circuit which might 
otherwise be induced in the coil M. The explanation of the action 
of the arrangement is too long to be given here. There are five 
claims and nine illustrations.— A pril 7th, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,666. July 10th, 1908.—IMPROVEMENTS IN HANGERS AND THE 
LIKE FOR SHAFTING, by the Hoffmann Manufacturing Company, 
Limited, of King’s Head-court, Beech-street, Barbican, E.C. 

This invention relates to improvements in hangers for shafting, 
the object being to provide means for permitting expansion and 
contraction and for allowing of movement of the bearing to com- 
pensate for uneven rotation or wobbling of the shaft. According 
to the invention the hanger may be in one or more parts and hung 
on a@ horizontal pivot or pivots, formed by a bolt or bolts, and the 
bearing can be hung on a vertical pivot bolt on a rocking cross- 
head, which is pivoted in turn to the hanger, so that the two move- 
ments capable of being obtained at this point will have the 
effect of a universal joint. The bolt of the vertical pivot may be 
held by a nut, the removal of which will enable the shaft to be 
taken down. Where a ball-hearing is employed the outer ring 
may be held in a housing which is provided with the vertical pivot 
in, or the outer ring may carry this pin without any housing 
eing ey og To provide for raising or lowering of the shaft 
the pivot bolts of the hanger may be carried in slots and be 


swinging movement will allow for longitudinal movement of the 
shaft while the universal joint at the bearing will take up the 
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wobbling movement. The a illustrates different forms of 
the invention.—A pril 7th, 1909. 


TRAMWAYS AND RAILWAYS. 


7496. April 4th, 1908.—By John Wills Cloud, of 82, York-road, 
King’s Cross, London. 

This invention relates to automatic fluid pressure brake apparatus 
for railway and similar vehicles. Accelerators for locally venting 
the train pipe when a sudden reduction in pressure is made in 
them are now well known in connection with fluid pressure brake 
apparatus, and one form of such accelerators, which is described 
in British Patent No. 14,783, of the 17th August, 1900, comprises 
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a slide valve connected to a piston which is actuated by the differ- 
ence in pressure between the air in the train pipe and that ina 
reservoir to operate the valve and cause the train pipe to be vented 
to the atmosphere, The object of the present invention is to com- 
bine an accelerator of this kind with a triple valve, and to accom- 
plish this the accelerator is so constructed that it can be attached 
to the triple valve in place of the usual cap for closing the triple 
valve piston chamber. The triple valve piston chamber is con- 
nected to the train pipe, and the accelerator is provided with a 
passage communicating with this chamber, so that air from the 
train pipe can act on the accelerator piston. By combining the 
accelerator with the triple valve device in this way the use of a 
separate pipe connection between the train pipe and the accelera- 
tor is obviated.— April 7th, 1909. 


MINES AND METALS. 


16,709. August 8th, 1908.—ImMPROVEMENTS IN INGOT MOULDs, 
by Thomas Williams, of the West Hartlepool Steel Works, 
and the South Durham Steel and Iron Company, Limited. 

The usual ingot mould for casting steel ingots has very often a 
short life, principally due to the liability to crack, and to other 
well-known causes, the object of this invention being to reduce to 

a minimum such causes of failure by providing a mould strengthened 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





915,746. SAND-PAPERING HAND PLANE, O, Delsee, Chivayo, Ii) 
Filed June 17th, 1907. “a 
The sand paper is secured to a roller as shown, which roller js 









fitted with a brake, so that an abrasive action is set up. 
are seven claims, 


916,017. Wrencn, #, Reynolds, Milton, Mass.—Filed Oetole, 5) 
905, y 


There 


The drawing is almost self-explanatory. he jaws can be set at 


916,017] 








any angle, because they are made in a die which can revolve in 
the head of the spanner, or the action may be that of a ratchet 
brace. There are seven claims. 
916,314. PNEUMATIC APPARATUS FOR DISCHARGING FURNACES, 
S. E. Hitt, Pittsburg, Pa.—Filed September 16th, 1907. 
There are six claims. The third runs thus:—In a melting or 
smelting furnace, a siphen of refractory material with metallic 
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casing, open at the suction end for immersion in the furnace bath, 
closed at the pouring end with a fusible closure, a riser on the 
siphon, means for producing a vacuum, operating valves, flexible 
pipe connection from the said vacuum producing means to the 


said riser and means for moving the siphon into the pouring 
position, substantially as specified. 
917,074. Rock-DRILL, C. Jackson, Madison, Wis., assignor to 


Northern Electrical Manufacturing Company, a Corporation of 
Wisconsin. —Filed March 10th, 1906. 

This is a mechanical percussion rock-drill. There areno fewer than 

twenty claims. The third runs thus :—In conbination, a rotating 











body having a chamber formed in it, a hammer member located in 
said chamber and free to move axially therein under the action of 
centrifugal force, the centre of gravity of said hammer member 
being at one side of a line radial to the axis of rotation and 
perpendicular to the line of movement of the hammer, a device in a 
position to be struck by said hammer, and means for cushioning 
the hammer when it rebounds after each blow. 
917,172. SecTionaL Fire-pox, F. W. Shupert, San Bernardino, 
Cal., and H, W. Jacohs, Topeka, Kans., assignors to themselves 
as trustees,—Filed September 11th, 1907. 
This patent is for a fire-box consisting of an inner shell and an 
outer shell, the inner shell comprising a series of U-shaped sections 


eo 0 0 





apa] 








| 
(i 
t 








LI 






































© © 0)0 0 0)000)00 0)0 0 OO UO) uo o)e BOjOL 


Je © o)e ooo 





in the following manner : 
the usual thickness, but 


—The lower part of the mould is made 
at a distance from the bottom of about 


one-fifth, more or less, of the total length of the mould a shoulder 
is formed by increasing the thickness of the metal, say, by about 
2in., this increased thickness gradually decreasing towards the top, 
where it is of normal size. This procedure is said to reduce the 
liability to crack and other causes of failure to a minimum, and 
materially lengthens the life of the mould, thus obviously reducing 
the cost, trouble, and delay in this connection generally.—<A pril 
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having flanges projecting outwardly and secured together, the sur- 
faces of which that are exposed to the fire are bulged toward the 
fire, arear flue sheet and an inner back sheet to which the front 
and rear sections respectively are riveted, all of the joints between 
such parts being formed transversely to the length of the fire-bos, 
whereby all of the rivets used in such joints may be protected from 








adjustable by set screws. The hanger being thus capable of a 


7th, 1909, 


the fire. There are fourteen claims, 
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APRIL. 


Tur most important change that has yet been made in 
of the Canadian Government Railway 





history shat f 
<a was announced by the Minister of Railways and 
r at a banquet held in bis honour in Montreal on 


the 17th instant. The Canadian Government Railways, 
consisting of the Intercolonial and the Prince Edward 
Island Railway, will henceforth be managed by a Govern- 
ment Commission or Board of Management. This Board, 
while somewhat like those of the Australian Common- 
wealth, will be more similar to the Committee which 
handles the Pennsylvania Railway. It will have full 
control of the operation, maintenance, traffic, and other 
departments, but questions of policy and extension will be 
determined by the Cabinet of the Canadian Government. 
The board, which will meet once a month, consists of Mr. 
M. J. Butler, Chief Engineer and Deputy Minister of the 
Department of Railways and Canals, Chairman ; Mr. David 
Pottinger, General Manager of the System; Mr. E. Tiffin, 
General Traflic Manager; and Mr. F. P. Brady, Manager 
of Operation and Maintenance. The positions correspond 
to the vice-presidencies of the company-owned railways. 
Until now the railway has been managed by individual 
officers as part of the Department of Railways and Canals. 


Iv is aremarkable fact, which, no doubt, will be fully 
discussed by philosophers of the future, that few subjects 
have greater attraction for man as a whole than means of 
locomotion. The ship, the locomotive engine, the motor 
car, the flying machine—to say nothing of the horse and 
his congeners—are subjects about which everybody knows 
something, and about which everyone is prepared to talk. 
The latest evidence of this fact was afforded by the Road 
Conference which came to an end on Saturday last. It was 
very largely attended, three halls being used for the meet- 
ings, and something like two score papers, all dealing with 
the road from more or less different aspects, were read and 
discussed. On the last day the various sections com- 
bined their energies to pass resolutions sprung from the 
discussions. It was resolved, for example, that a central 
body to collect and publish statistics was required, and 
arrangements were made to set it on foot. As a kind of 
a corollary to this, a motion approving the standardisa- 
tion of a system for collecting and circulating information 
about roads was passed as an item in an omnibus motion, 
which required that roads should be tarred, that heavy 
traftic should be prohibited after rain, that the law should 
step in to prevent dirty tires on clean roads, and so on. 
Then there were motions that the Government should 
classify all roads, and that the expense of their upkeep 
should largely be borne by the State. Altogether, the 
Conference finished up witha field-day, in which it passed 
all sorts of resolutions, amongst others one which ex- 
pressed approval of the Budget proposal to tax motorists 
for the benefit of the roads. 


Tuk Province of Quebec has passed an Act authorising 
the appointment of a Public Utilities Commission to have 
a surveillance of a'l public utilities under the control of 
the Provincial Legislature, with power to investigate and 
determine in what manner the public utilities companies 
shall conform to the law. In matters of fact the Com- 
mission will be absolute, while on questions of law or of 
jurisdiction there may be an appeal to the Court of King’s 
Bench. The Commission will be composed of three 
members appointed for a term of ten years. It 
will have power to regulate all questions relating 
to the expropriation of private property by public utilities 
companies, including the power to fix the compensation: 
It will also regulate all questions which may arise when 
a public utility company may have the right to enter a 
municipality for the utilisation of its streets for poles, 
wires, &e., or for a right of way for its transmission wires. 
It also has the control of all matters which may arise 
when a company wishes to extend its system, and of all 
questions arising between a public utility company and 
a municipality in regard to furnishing heat, light, &c., 
to the citizens, including the fixing of rates. The Bill 
defines a “public utility company” as “persons or 
organisations whose basiness is subject to provincial 
authority, with their lessees, receivers, &c., who possess, 
exploit, administer or control a system, plant, or appli- 
ances for transmission of telegraphic or telephonic 
messages or for transport of passengers or freight on a 
railway or tramway, or for production, transmission, 
delivery or sale of heat, light, or motive power, directly 
or indirectly, to or for the public.” 


THE meeting of the Institution of Naval Architects, 
which concluded on the 8rd of the month, was re- 
markable for the high average of interest maintained by 
the papers. They were without exception meritorious, 


and one or two of them might challenge comparison 





! 
with some of the most celebrated of the Institution’s 


“ Proceedings.” Especial reference must be made to the 
report of the Yarrow Tank Committee and Dr. Glaze- 
brook’s paper on continental tanks. As is well known, 
Mr. Yarrow, when he offered to defray the cost of the 
tank, expressed the opinion that the Tank Com- 
mittee should get a guarantee fund of £2000 per 
year to cover the working expenses. The Committge 
have not, in the few months that have elapsed since 
the gift was made, succeeded in securing guarantors for 
the full amount, but they have in all got promises of 
£1340 for ten years, and they deem it wiser to goon 
with the tank and trust to the remainder coming in due 
course. Drawings for a large tank have therefore been 
got out, and it is probable that in a few months’ time 
the first sod will be cut. 


Tur Canadian Government some time ago appointed 
a Special Commission to prepare plans for a new Quebec 
Bridge, to replace the ill-fated cantilever structure which 
collapsed before its completion. This Commission has 
made arrangements for an extensive series of tests of the 
strength of riveted joints with nickel steel plates, and 
these tests are to be made at the laboratory of the 
Applied Mechanics Department of the University of 
Illinois, and under the direction of the engineering 
experiment station of that University. The programme 
calls for the testing—to failure—of about one hundred 
riveted joints. Some of these are estimated to require 
a force of some 500,000 lb. to produce failure, and it is 
required to measure the slip of the plates—as the 
rivets yield—to the 10,000th of an inch. These experi- 
ments as a preliminary step in the design of this great 
bridge will be of exceptional importance and interest. 


Tur Southern Railway—the last great privately owned 
railway in Austria-Hungary—is in financial difficulties, 
and is seeking aid from the State. The Ministry of 
Finance has been asked to guarantee a new loan, and 
eventually to consider the taking over of the railway. 
The latter question, however, is not likely to be decided 
for some time, as the Government have only recently 
acquired the North-Western Railway, and the financial 
arrangements and adjustments in this connection promise 
to occupy a considerable period. The Southern Railway 
is the Jongest in Austria, traversing almost the entire 
southern half of the monarchy from Vienna South to 
Trieste and all along the Italian frontier, and running 
west across Carinthia and the Tyrol up to Innsbruck. 
It embraces a magnificent scenic country full of moun- 
tains, including the Dolomite Alps and the Semmering 
range. From an engineering standpoint the line over the 
Semmering is especially interesting, being the oldest of 
the great continental mountain railways. It was 
constructed in 1848-1854. Between Gloggnitz and 
Miirzzuschlag—35 miles—there are fifteen tunnels and 
sixteen viaducts. The maximum gradient is 1 in 40. 
The building of this part of the line cost over sixty 
thousand pounds a mile. 


Tue problem of lengthening the working season of the 
port of Montreal is receiving very careful attention at the 
hands of the Canadian authorities. The trade of the port 
is of great importance, and rapidly increasing year by 
year. The closing of the St. Lawrence River by ice 
leaves the equipment of the port idle excepting as a railway 
terminus during the winter, but this year the Department 
of Marine and Fisheries, which has charge of the St. Law- 
rence Channel, kept the ice-breaker steamer Montcalm 
in constant service, and prevented the formation of the 
ice bridge at Cap Rouge, ten miles above Quebec city. 
At this point the channel is less than 2000ft. in width, 
and about the limit of tide action. Every year a very 
strong ice bridge forms here, preventing the broken 
ice from leaving the river above, and, incidentally, 
in the spring, causing damage from high-water floods. 
As a result of the Montcalm’s work, the St. Lawrence 
was free of ice this season on the 16th of April, probably 
ten days earlier than if left to open naturally. The chief 
engineer, Mr. F. W. Cowie, is very sanguine over the 
prospects of materially lengthening the working season 
of the Montreal port, both by keeping the river open in 
the fall and expediting the outflow of the ice in the 
spring. On this occasion the first of his experiments has 
been a marked success. 


Tue contract for a large foreign railway undertaking was 
let during the month, and it is satisfactory to note that it 
was awarded toa British firm—SirJohn Jackson, Limited. 
This railway is to connect the Chilian port of Arica with 
the town of La Paz, in Bolivia. The scheme has 
been under consideration for a number of years, but 
one thing and another has delayed its execution. The 





difficulties which will have to be overcome in its execu- 








tion are numerous. The total length of the line will be 
292 miles, and the agreed contract sum is £2,384,395— 
which works out to an average of approximately £8000 
per mile. The section between Arica and the highest 
point reached, which is at an altitude of 13,570ft., will 
have an average gradient of no less than 4.5 per cent., 
but in some parts the gradient will actually be between 
15 and 20 per cent., and here rack-rail traction will have 
to be employed. The gorges to be traversed are so 
narrow that it is impossible to develop the line in such a 
way as to reduce the gradient below these amounts. As 
it is there are to be no less than seventy tunnels, with a 
total length of 5000 yards, which will have to be bored 
in granite or metamorphic rock. An interesting point as 
regards the difficulties of construction is that. at the 
higher altitudes a variation in temperature of over 
110 deg. Fah. in a few hours will be a daily experience. 


An unprecedented condition of affairs has occurred at 
Niagara during the past winter, and more especially in the 
middle part of April, when an ice dam, estimated at 60ft. 
deep and twelve miles long, caused the water in the great 
gorge to rise over 50ft., and the famous whirlpool to be 
stilled. Fortunately heavy charges of dynamite, assisted 
by the warm sunshire, gave relief on the 24th of the month. 
The past winter has not been in any sense a severe one, 
but the conditions have been peculiar. Early in the 
winter an ice blockade formed on the river above the 
falls, and the American falls were practically dry. This 
lasted only a short time. In the beginning of April a 
dam formed at the mouth of the river, and the floating 
ice cakes piled up behind it to the foot of the great cata- 
ract. The power-houses at the lower level, of which the 
largest and most modern had been built several feet above 
the highest record of high water which had been kept for 
about fifty years, were flooded. The monetary damage 
cannot at present be estimated, but if may run into 
anything from half a million to a million dollars. The 
Gorge Railway is a heavy suficrer. Many buildings on 
the lower levels were flooded, and wharves and ware- 
houses were damaged, but fortunately no lives were lost. 
The Canadian and American authorities joined hands in 
their efforts to dislodge the ice. Blasting by dynamite 
was resorted to and kept up for days. Nearly two tons 
of dynamite, set in seventy-five charges placed in a 
semicircle and fired simultaneously, were used on the 
24th, with the result that a channel was opened, 
and was rapidly enlarged by the flow of the pent-up 
river. The exact cause of the ice jam seems to be 
uncertain. There is no record ofits ever having occurred 
before, but owing to the serious nature of its results, 
commercially and financially, the river will henceforth be 
carefully watched during the flow of ice cakes. 


Ove Brazilian and two French Dreadnoughts were 
launched during the month, the Sao Paulo from the yard 
of Vickers, Sons and Maxim, at Barrow, and the Diderot 
and Condorcet at St. Nazaire. These three vessels all 
differ from our own original Dreadnoughts. The Sao 
Paulo is to be an exceptionally powerful ship, which will 
carry no less than twelve 12in. guns, ten of which will be 
able to fire simultaneously on either broadside. The 
French battleships, on the other hand, are considerably 
less formidable as regards their armament, and, as we 
pointed out at the time of the launch, they far more 
closely resemble our Lord Nelson class than they do the 
Dreadnought, though Dreadnoughts they are called. 
They are to carry four 12in. and twelve Qin. guns, as well 
as other weapons of smaller calibre. Hence, though no 
doubt fine vessels in their way, they cannot be said to be 
on a par with either the British, German, United States, 
or Japanese Dreadnoughts, which are now in existence 
or in course of construction. This is hardly to be won- 
dered at, having regard to the fact that they were 
designed as long ago as 1904, and though considerably 
altered since the original drawings were prepared, they 
have not been brought into line with later vessels of other 
nations. It must, however, be borne in mind that the 
French have satisfied themselves that the all-big-gun 
ship is not the best type for engagements in the North 
Sea or Baltic—an opinion with which several British 
admirals are in accord. 


THE London and South-Western Railway Company’s 
Bill—so far as it concerns the dock works at Southamp- 
ton under construction and proposed—has passed through 
committee of the House of Lords, and its future is prac- 
tically assured. There is little doubt that the construction 
of the proposed graving dock at Woolston will be pro- 
ceeded with at the earliest possible date in order that it 
may be completed for the use of the new White: Star 
liners. Titanic and Olympic, now being built at Belfast. 
The site chosen for the dock is between Woolston and 
Netley, on the east side of the river Itchen, and adjoins 
the deep channel of Southampton Water. The dock will 
be the largest in the world when completed, for it is 
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unlikely that any other of greater dimensions will be 
commenced and finished before it. Its length is to be 
1000ft., the entrance will be 115ft. in width and the 
sill 37ft. 6in. below high water. The cost is esti- 
mated at £480,000, to which must be added over 
£28,000 for the cost of the new junction railway 
connecting the dock with the Southampton and Netley 
branch. The Company also seek powers in their Bill for 
the completion of the new open dock or basin of 16 acres, 
which is now in course of construction on the river Test 
frontage, between the Trafalgar Dry Dock and the 
Empress Dock at Southampton. The estimate for this 
work is £718,000. The total cost of the two docks and 
the junction railways is estimated at over 1} millions 
sterling. 


For some time now an agitation has been carried on 
amongst a considerable number of members of the Insti- 
tution of Civil Engineers. There is a widely spread 
feeling of dissatisfaction regarding the manner in which 
the affairs of the Institution are managed. The move- 
ment bore fruit in the Annual Report of the Council, 
which was presented to the members on April 27th. 
It is proposed in it to make certain alterations, 
some of which are unquestionably good, though 
they are by no means calculated to satisfy all the 
discontents. This being so, it is surprising that there 
should have been so little show of discussion on behalf of 
what we may term the Reform Party. Perhaps it was 
decided on the principle that half a loaf is better than no 
bread, that it would be well to hasten slowly, and to take 
advantage of what was offered, hoping for increased 
benefits in the future. But we cannot think from what we 
know of the state of feeling among what is really a most 
influentiai: body of the members that things will be 
allowed to remain indefinitely as they are, or as they will 
be even when the alterations are in force. The last has 
certainly not been heard of the agitation; nor do we think 
it well that the matter should be dropped where it now is. 
We believe we are right in saying that the majority of 
members are dissatisfied, and if this be so, then un- 
doubtedly the methods of management should be re- 
formed. We have long felt strongly that the Institution 
is by no means as useful to its members as its powerful 
position renders possible. 


THE new Sudanese port, which forms the sea terminal 
of the Nile—Red Sea Railway, was formally opened by 
H.H. the Khedive on April Ist. Its ancient name of 
Mersa Sheik el Barghut has been changed to the simpler 
one of Port Sudan, which is certainly a more convenient 
designation than the original. The latter, by the way, 
may be translated as “ The harbour of the Sheik of the 
Fleas.” The tomb of the holy man is still a conspicuous 
mark at the entrance to the harbour, and forms an 
instructive and interesting contrast between the old order 
and the new in the'Sudan. In 1902 the Sudan Govern- 
ment decided to proceed with the construction of the 
railway which now connects the Nile at Berber with the 
Red Sea. Suakin, originally intended as the principal 
Red Sea terminal, was abandoned in favour of a fine 
natural harbour about 28 miles to the northward and 
at the extremity of the string of reefs which lines the 
channel forming the approach to the former port. Port 
Sudan was then in a practically uninhabited state, but 
during the past four years it has been transformed into a 
busy seaport and railway terminal. The harbour is a 
natural one, with a depth varying from 5 to 14 fathoms; 
within it wharves have been constructed and an extensive 
equipment of cranes, coal-handling machinery and 
workshops provided. The opening of the harbour is an 
event of the utmost importance in the history of the 
Eastern Sudan, forming as it does the gateway to a vast 
territory rich in undeveloped resources. 





Tue subject of graving dock accommodation on the East 
Coast for battleships of the Dreadnought type and our 
largest cruisers has received considerable attention during 
the month, both in Parliament and in the Press. Mr. 
McKenna has been called upon to answer numerous ques- 
tions as to the dockyard accommodation at present avail- 
able on the East Coast, and the provision made in a 
similar direction by Germany on the opposite side of the 
North Sea. The article on “The Graving Docks of the 
World,” the second portion of which appears in this issue, 
contains the latest information available on the subject. 
We have recently referred to the glaring inadequacy of our 
own provision of graving docks as compared with the accom- 
modation provided for the German fleet, and on several 
occasions have shown that the largest existing dock on 
the East Coast, that at Hebburn in the Tyne, although 
just large enough to take in one of the latest Dread- 
noughts in light trim, has insufficient depth to accommo- 
date any of them if fully loaded or in a wounded condition, 
and drawing more than the light draught, or with even a 
moderate list. This fact Mr. McKenna has been forced 
to admit. As a matter of fact. Hebburn graving dock 
bas a depth of only 28ft. over the blocks at high water of 





spring tides, while at high water of neap tides the depth 
is not more than 24ft. 3in. There is no other graving 
dock on the East Coast approaching Hebburn in dimen- 
sions, and it is hardly likely that a larger one can be com- 
pleted, even if commenced forthwith, within five years at the 
earliest. Rosyth, commenced this year, will be available 
in six or seven years. To meet this undeniable deficiency 
Mr. McKenna vaguely hints at the construction of a float- 
ing dock or docks, but as yet no official information is 
forthcoming. We believeit to be a fact, however, that 
the Admiralty have determined to build one large floating 
dock for Sheerness which will be capable of lifting a 
Dreadnought. Germany already possesses such docks, and 
there is no valid reason why we should not have one or 
more completed and in position in a year’s time. In con- 
trast with our own position, Germany has no less than 
seven floating and graving docks in North Sea ports and at 
Kiel capable of dealing with battleships of the Dread- 
nought type. 


Tue Suez Canal celebrated the jubilee of its commence- 
ment during the month, for on the 25th of April, 1859, 
the ceremony of starting the excavation of the water- 
way was performed at Port Said. It was not until 1869, 
however, that the work was opened for traflic from sea to 
sea. In 1869 the depth of water in the canal was only 
8 m., now it is 10 m., and is to be still further increased 
to 10.5m. Similarly, the width at bottom has been 
increased from 22 m., which was general throughout the 
canal forty years ago, to a minimum of 30 m., which 
corresponds to a minimum of 38 m. at a depth of 8 m. 
below the water surface. At present the passing stations, 
which are twenty-three in number, in addition to the 
lakes, are available for vessels crossing each other in the 
canal; the additional width at these points is 15 m., and 
it is now proposed to widen the canal throughout between 
these stations to a minimum bottom width of 45 m., 
which will enable vessels to pass each other at any point. 
The traflic statistics since 1870—the first complete work- 
ing year in the history of the canal—show a gradual and 
continuous development. The number of ships passing 
through the canal in 1870 was 486, with a total gross 
tonnage of 654,914; in 1908, 3795 ships of over 19 million 
tons passed through. The average tonnage of ships using 
the canal increased from 1348 tons in 1870 to 5036 in 
1908. At the same time the average duration of passage 
has decreased from 48 hours to a little over 17 hours. 
Between 1870 and 1907 over seven millions sterling hae 
been spent on works of improvement in the canal, and 
nearly 120 million cubic metres of material have been 
dredged from the canal in the same period. 


A COMMENCEMENT has been made this month with the 
construction of the Taylor's Bank Revetment in the sea 
channel] of the river Mersey by the Mersey Docks and 
Harbour Board. This work was decided upon over two 
years ago, on the advice of Mr. A. G. Lyster, the 
engineer-in-chief of the Dock Board, backed by the opinion 
of a Commission of harbour engineers, who made a study 
of the proposal at the request of the authorities concerned. 
The work was postponed until the completion of the huge 
sand-pump dredger Leviathan, ordered in 1907, as it was 
intended to carry out dredging operations on an un- 
precedented scale concurrently with the revetting of the 
concave face of the sandbank which forms the north-east 
margin of the sharp bend in the channel near the Crosby 
Lightship. The Leviathan has now been built, and has 
successfully completed her trials. We have already 
described both the dredger and the proposed revetment 
in some detail. The Leviathan is the largest dredger in 
the world, and is capable of lifting 10,000 tons of sand in 
fifty minutes. The scouring action of the currents at the 
junction of the Crosby and Queen’s channels causes the 
rapid erosion of the concave face of the Taylor’s Bank, 
and the equally rapid extension of the Askew Spit on the 
opposite side. Thése natural processes have resulted in 
the bend becoming inconveniently sharp, and the problem 
which faces the Dock Board is the prevention of the 
further erosion of the bank, and, concurrently, the dredg- 
ing away of the apex of the Askew Spit. It is hoped to 
effect the first by means of a submerged stone revetment 
24 miles in length, and it is this part of the work which 
has just been commenced. The large blocks of stone are 
brought from the Board's limestone quarries in Anglesey, 
where thousands of tons have been prepared during the 
past two years. The work constitutes one of the most 
interesting experiments in the control of estuary channels 
which has ever been made. 


Two of the four new motor lifeboats which the Royal 
National Lifeboat Institution have had under construc- 
tion for over two years left the Thames during April for 
their new stations. One is now at Stromness and the 
other at Stronsay, the latter a new lifeboat station in the 
Orkneys. We described these interesting craft in our 
issue of April 17th last year. Numerous difficulties have 





prevented the boats being completed as early as 


was intended. 
have been made during construction, and jy the 
course of the trials, but the result of the experience 
gained has been to confirm the committee of th. 
Institution in their intention to build more of ¢hj, 
class of lifeboat. The lifeboats previously fitted with 
internal combustion motors, four in number, were more 
or less of an experimental character, none of the boats 
themselves having been originally designed for moto; 
propulsion. The two Orkney boats, however, together 
with those already built, but still under trial, for Broughty 
Ferry and Fishguard, have been constructed expressly 
for motor propulsion, and it is intended to build several] 
more of a similar character, but embodying further jm. 
provements in detail. The Stromness boat is of the 
self-righting type, 42ft. long and 11ft. 6in. beam, fitted 
with a Tylor 30 brake horse-power four-cylinder four. 
cycle engine. The Stronsay boat is of the Watson 
non-self-righting pattern, 43ft. long and 12ft. 6in beam, 
with a Blake 40-50 brake horse-power four-cylinder four. 
cycle motor. The requirements of the Lifeboat Institu. 
tion in respect of motors for their lifeboats are of 
particularly onerous character, especially in the case of a 
self-righting boat; but the knowledge gained in the course 
of five years of experimental work fully justifies the Insti- 
tution in adopting motor propulsion for many of the 
larger boats of its fleet. 


Many alterations and improvements 


THE growing power of trades unionism in France has 
been marked in a peculiarly unpleasant fashion during 
the past month. When struggling for their “ rights ” the 
workers are driven at the last extremity into the arms of 
the Confédération Générale du Travail, which is ever 
ready to receive them. Even the Post and Telegraph 
servants are divided into two camps, one of which is in 
favour of affiliation with this revolutionary body. Its 
influence is felt in every agitation, and it undoubtedly 
did much to back up the operatives in the button fac. 
tories at Méru, when they threw off their thin veneer of 
civilisation and resorted to violence that can only be 
paralleled by the excesses of the Jacquerie period. The 
button industry at Méru was at one time extremely 
prosperous, but it is now difficult to make ends meet on 
account of foreign competition, particularly from Japan. 
Although it is becoming more and more difficult to keep 
the industry alive, the operatives struck for a higher wage, 
and being unable to get it, they wrecked the factories and 
invaded the house of one of the owners, smashing up 
everything they could lay their hands on. One or two 
owners accepted the men’s claims, but work was not 
allowed to be resumed unless all the owners consented to 
pay the higher wage. Most of them left the district. de- 
claring that they would keep their factories shut down for 
an indefinite period. Another instance of the singular 
mentality of the workmen is seen in the recent strike in 
the textile industry at Hazebrouck, where the men went 
out because they were opposed to the introduction of new 
labour-saving looms. One man alone refused to follow 
them, and he was half killed in the presence of his family, 
and his hom: broken up by infuriated rioters. All this is 
far from reas3uring when viewed in the light of the grow- 
ing possibilities of conflict between capital and labour. 


ALTHOUGH it was generally considered probable that 
owners of motor cars would come in for a good share of 
the extra taxation which the finances of the country 
demand there must be very few persons who anticipated 
that such heavy penalties would be proposed by Mr. 
Lloyd George. It is particularly unfortunate that the 
motor car industry should have been singled out for such 
an act of repression at the present time, as most of the 
leading builders of self-propelling vehicles are passing 
through a period of much anxiety which will be greatly 
intensified. The Chancellor of the Exchequer undoubt- 
edly started out on the right lines in taxing pleasure 
cars according to the rating of the engines, and no reason- 
able owner would complain at a moderate increase, 
while the persons who can afford the luxury of cars fitted 
with power enough to haul a moderate-sized railway 
train can well afford to pay for the wear and tear of the 
common roads. In penalising motor car owners to the 
extent of 30 per cent. on their petrol bill, in addition to 
the increased tax on the vehicles, however, the bounds 
of reason have been passed, and a permanent injury will 
be inflicted on an industry which has found employment 
for many thousands of workpeople when the general 
trade of the country has been in a depressed condition. 
The effects of such hostile taxation will unfortunately 
not be confined to the branch of engineering immedi- 
ately concerned, for the steel and metal trades and 
machine tool makers are largely dependent on the orders 
from the motor car builders. There is, however, left 
some hope that the Budget may be modified. If not, 
engineers will have to turn their attention to designing 
satisfactory vaporisers for paraffin and the other less 
volatile forms of fuel, or improving steam cars, so that 
the vehicles for public services and commercial purposes 





may not be ruthlessly hampered, 
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THE GRAVING DOCKS OF THE WORLD. 
By N. G. GEDYE, B.Sc., Assoc, M. Inst. C.E. 
; No. IL.* 
ur us now glance at what foreign Powers are doing to 


L A 
ide docking accommodation for the war fleets of the 
on ‘The information contained in Table III. is, we 


: practically authentic, and contains the latest 
ner sty ‘data of. graving docks abroad—other than 
British naval dockyards. We have included, with a few ex- 
ceptions, only those docks having a length of 550ft. or more. 
The table of large floating docks (IV.) should be studied 
in this connection, for in ‘several foreign countries this 
type of dock is largely used in place of land built docks, 
even for ships of the largest size. yj ; 

In Japan the largest dock completed is at Nagasaki, 
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Fig. 1-TRAFALGAR DOCK, SOUTHAMPTON 


722K. by 96ft. wide at entrance at H.W.O.S.T., but with 
only 34ft. over the sill at high water. The dock at Yoko- 
hama is to be lengthened 100ft., and large docks are being 
built or are to be built at Kobe and Sasebo. [tussia has 
a 638ft. dock at Viladivostock, but those at Kronstadt 
ard Libau are much inferior to our own naval docks. 
Germany has a dock at Kiel with entrance 98ft. wide, 
and 37ft. of water over sill, and another with entrance 
114fé. wide is being built. There are still larger docks at 
Bremerhaven and Wilhelmshaven, the latter port having 
two with entrances 101ft. 6in. wide built, and another of 
equal dimensions building. The floating docks at Ham- 
burg are the largest in the world, and one has been 
completed at this port during the present year, which is 
capable of lifting 35,000 tons ; although primarily designed 
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Fig. 2-KEYHAM DOCK No. 6 AND LOCK, 1906 


as a commercial dock, it is available for ships of the 
(rerman navy. The French naval docks are inferior to 
our own, but plans are in hand for the construction of 
several of very large dimensions, including one at Toulon, 
while the commercial dock at Havre recently sanctioned 
will be one of the largestin the world. France also has a 
few large graving docks at colonial naval establishments, 
including two at Bizerta. Italy has a very large dock at 
Spezia, and another under construction at Naples. Inthe 
United States docks with wide entrances are common, but 
most of them have insufficient depth of water on their sills 
for the modern battleship, and certainly less than is now 
being provided in docks of similar dimensions in this 
country. No less than ten graving docks in the States have 




















’ : ‘ SDR enn ecwr tans 4 
; Entrance 102-33" ---aagven Walt 
H.W.0.S.T. = 
4 H.W.ON.T wate 
yy oe: 
_._G) 0.0,$.0etum. sn 2 
Y eS. a ee 
/ ay fc) ae 
_————_ ee) i eee ware 
Y Sili Level Pr a a 
Yj VY 
ye a 2 


Fig. 3—TRANMERE BAY GRAVING DOCK, No. 2, 1906 


entrances of 100ft. or more in width, with adequate 
length. To sum up the question as affecting naval docks, 
it may be fairly stated that no first-class naval Power 
desirious of making provision for the needs of a navy for 
the next fifteen years should construct graving docks 
intended for first-class battleships and cruisers having less 
than the following minimum dimensions :— 


Width of entrance at coping or high water... ... 103ft. 
Width of entrance at a depth of 25ft. below mini- 

ME OE sie kin 50d, ace, eos. 00, LODE 
Depth of water over sill and blocks at minimum 

high water if entrance is from an open basin 

or channel, or at normal water level if from 

aclosedbasin ... ... ... See 38ft. 
Clear length at level of blocks... 750ft. 
Clear length at coping level 780ft. 


If the dock is entered from an open channel or tide 


way, the width at entrance should be increased 5ft. at | 


least. 

On the subject of commercial docks—considered solely 
qua commercial docks—it is very difficult to generalise. 
Every port has to be considered on its merits, and with 
reference to its peculiar trade. But the days when 


* No. I. appeared April 30th 














Name. 


KRONSTADT. 
Alexandra Dock ... 
LIBAU, 
No. 1 
No. 2 


KIEL, 
No. 5 
No, 6 


New Dock pat Ie fae Cas 
Brunsbiittel (Elbe entrance 
to K. 
BREMERHAVEN. 
Kaiser a 


Bremerhaven State of) 
Bremen =e eee eee 
WILHELMSHAVEN, 
Government No. 4 
oe No. 5.. 
Government No. 6... 


Antwerp 


DUNKERQUE, 
Government No. 4 
HAVRE. 
No. 4 


Pi oposed Dock 


CHERBOURG No, 6 
BREST. 
Government Nog. 1 and 4 


” ” ” 


“Ip 


” 9 ”» 
Commercial Dock 
LORIENT No, 2... 

St. NAZAIRE, 

No. 1 

(Der ar 
La ROCHELLE No. 1 
Bordeauz ... ... .. 
Ferrol : . 
BILBAO No, 3 
Lisson No.1 .. 
MARSEILLES No. 1 

Proposed Dock 
TOULON, 

Missiessy No. 3 
GENOA No. 1 


PALERMO ... 
TARANTO 
SEVASTOPOL 
Bizexta No. 1 
Dakak (Senegal) 
BomMBAY. 

New Dock 


Duncan 


Merewether ... 


COLOMBO 


Stngapor e ( Tanjoug Pagai ) 


Hone Kone. 





Wilhelm Canal) ...| 


} 


si 


No. 1 ae , ; 
Quarry Bay (Taikoo) .. 


SHANGHAI... ... 
LY ee 
VLADIVOSTOK 


NaGasakI No. 3 
Sasebo ... os wee 
Hyoyo and Kobe 
YoxosKa No. 4 
Yoxouama No. 1 


Fremantle, W.A. 
Sypney, N.S.W. 
Sutherland 
Woolwich : 
Mort’s Dock... .. 
MELBOURNE (V.c.) 
1 ae 
Wellington, N.Z. 
Auckland, N.Z, 
TOE as 


Port Orchard, U.S.A. 

Bremerton, U.S.A. 

San FRANcIsco, U.S.A. 
Hunter’s Point No. 2 .. 
Mere Island... ... .. 

SaALINA CRUZ (Mexico) ... 

TALCAHUANO ... ... 

BAHIA BLANCA No. 1 

BUENOS AIRES .. ¥ 

Charleston, U S.A. ... 

NorFoik, U.S.A... . 

Newport News, U.S.A. 
es re ae : 
No. 2 
No. 3 

BALTIMORE 


| PHILADELPHIA Navy 


League Island No. 2 .. 
BROOKLYN. 

Navy Yard No. 3... 

Navy Yard No. 4 ... 

Robins No. 2... 


| Boston Navy Yard No. 2 


PortsMoUTH (N.H.) 
HALIFAX asd fag 
QUEBEC 








TABLE IlIl.—¥Foreign and Colonial Graving Docks. 
Nore.—With few exceptions no dock under 550ft. in length is included in this list. For graving docks in H.M. Dockyards 





abroad see Table I. 















































| 
Date | 
of | 
con- | 
struc- | 
tion. | 


ft. 
1896 
1900 
1903 
1903 


Build- 
ing 





1899 


| 1902 


| 1902 | 
| 1909 


| 1896 
1898 


| 1890 | 


| 1909 


L| 1891 


m4 
& 
a 





Available dock-| Breadth of Depth at 

ing length. entrance. H.W.O.S8.T. 

At | At 3 
blocks | level. i . 

} 

ft. ft. ft. ft.| ft. ft. 

— | 600 85 — 2 me 
600 | 635 85 io = 
600 | 635 85 —| & — 
541 570 94 —| 274! 

574 | 593 98 72| 37 
840 i 114 : 
| 

-j}-] - | oe ~ 
> aoe ae e ae ( 85) 
Cc { aa 

- | gol 10g «| —| ag 

H | 
565 | 585 1014 | sat 374 32 
565 | | 585 101 864} 373 32 
565 | 585 1014 | 864] 37! 32 

-— 6724 82 |— | 29 — 

| | | 
| 
622 | 662 903 * | 684) 25# 26 
625 | 656 99 |—| 29% | 295 
| | | 
| ie | 
94 | — 14y* | — 4 | 45 
| | 
606 | 615 | 693 | 54s) 20g 
| 
5a | — | 70 |— 354 4 
53 | — g1g* | 353 
742 | — 874 833} 35h | 
783 | 753 92 a2) 37 | — 
6083 | — 866 |—| 2% | — 
598 | 631 82 6| 2 | — 
534 | +5598 59 46; 28 | 
553 | 590 72 —}| om | - 
594 | 122% |—| © 36 : 
— | 574 108 —| 8% | — 
605 | 614 60 2% | 2 
549 | 613 803 |73| 329 | 32% 
507 «| 5954 64 |—| 2% | 2 
657 | - | — —- | = 
557 | 585 93 | 34 
561 | 571 81, | Te 
695 | 702 59 | — 273 | 25 | 
687 | 705 1055 | 81) 33 | 
643 | 6594 9% | 7 332 36 | 
562 | 565 s- |—| @ | 2 CO 
690% | 708% 1084 =| 943) «= 328 314 | 
487 | 620 8 | - 32 | — | 
| 6564 | 903 | 354 wo 
656 | 787 «| 88h Sd 
1000 | 100 “— | - 
easy | oo | = {80"! 24 | 28 
| lf 258) 
525 | 563g | 654 -| 283 |} 27% 4 
| | | max. I) 
708 | 711 | 834 | 80} 32 32, | 
859 | 865 | 100° %|—| 34 35 | 
| | | | 
574 | 576 | 83 -| 30 23 | 
787 | 790 | 864 | 818] 343 34} 
532 | 560 | 77 70| 24 a 

— | 600 | 75 —| 30 - 
568 | 620 | 90 84 | 82to34 | 304 
568 | 620 90 | 84 | 32 to 34 304 
550 | 575 90 —| 30 24 
714 | +722 9% |88| 34 | 82 
— | 689 am —-| — | = 
— | 541 a3 |—| 8 | — 

| Re | f933* | 9R% - 
sla | 581 | fof || | 
— | 80 | — | - | - 
| | | 
630 | 637 84 —| 3 | 3 
650 | — ss*  |6| 23 {| — 
634 | 640 | 69 | 49/ 19) | 20 
459 | 470 | 80 |—| 2 264 
671 683 | sor | — | ioe 
521 566 mm j- 33 «| 8I 
6094 | 640 9 |46{ — | 28% 
573) | 6504 904 —) @& | @ 
714 | 750 103g* | 86} 30 | — 
720 | 742 102 | 713} 314 | 30 
662 664 794 724 353 33% 
600 614 87* | 698) 30 | 284 to 242 
706 | 728 8 | 72) 328 — 
586 | 623 644 | —| 2 25 
563 | 590 nus j—| 3 = 
523 | 550 1124* | 83| 34 “ 
593 6384 9% | 50 243 23 | 
804 8064 103* | 80 30 30 to 27 | 
5374 | 587 995 | 79| 24 a 
600 | 628 80 | 60| 23to25 | 23 to 25 
707 | 739 104* | 86 | 30 — 
716 | 744 102* | —| @ = 
613 | 657 105* | 70} 293 -_ | 
516 | 542 90* | 88} 31 mee 
595 | 620 8  |45| 27 m4 | 
729 | 750 1014" |73| 8 wos 
725 | 750 101f* | 73} 304 o 
572 | 588 88 |—| 80 | 29to 25, 
600 — 62 | — 24 = 
{ 














1894 
1894 


1896 | 
1896 | 
1896 | 


1905 
1899 


1906 
1896 
1886 


1893 








Remarks. 


The Kiel Canal is now being enlarged. 
New locks are to be constructed of the 


- following dimensions :—L. 


1082ft., 


B. 147ft., D. 46ft. at H.W. and 39ft. 
L.W. 


“Commenced August, 1908 


Two large navy dry docks proposed 


js To be commenced at early date. 


For 


\ North German Lloyd 


| To be completed 1909 


To be commenced 1909. 2graving docks 
proposed, each 812ft. long. 


A vessel 557ft. in length can also be taken 
in Dock No. 5 by placing caisson in 


outer stop. 


| Sanctioned 1908. 


Space is reserved for 


two additional graving docks, 400 
metres and 450 metres long respectively. 


Double dock. 


Will be completed this year. 


Double dock. 
Building. 
Proposed 


Sanctioned 1909. 


A larger dock is proposed. 


| —_ | 24ft. 6in. water at inner end of dock. 
1892 | 


Double dock, 19ft. water at inner end. 


Under construction. 


No. 4 Dock is of same dimensions. 


Under corstruction. 


tion 1911 
Reconstructed. 


Proposed comple- 


Double dock. 


Building. Tobecompleted 1912. Double 
dock 


Building. Work suspended. 


Propose 


Proposed 


To be lengthened 


Double dock 


| Large docks building 
d 


| To be lengthened 10 ft. 


To be lengthened by 100ft. 
Building. To be completed 1910 


A large graving dock proposed for U.S. 


Nav. 


| Timber dock 


Timber and stone dock 


Double dock 
In three parts 


Building 


Wood dock 


Wood 
Stone. 


Under construction 


Hs Ua | 





* At coping. 
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: =) - rae Til. (continued), —Foreign and Colonial Grasing Doc, _ pares and 25ft. 6in. draught, measuring 7388 tons. Twelve 
years later, in 1906, the maximum dimensions had becor 
| Available dock- Breadth of Depth at Date 561ft., 78ft. 6in., 27ft., and 13,408 tons respectively a 
ing length. entrance. H W.O.S T. of last year the draught of the largest vessel passing heath 
Name. ir "Gp ea et saa aaa Remarks. was 28ft. At home the graving dock which the London «© 
At At | H.W.O.8.T. On : On _strue- South- Western Railway C a 
level of | coping H-W.O-S.T. On) on gi, | On " So jern I y Company proposes to construct, at 
Sins | Bead, evel. sill. ocks, | tion, Woolston, in Southampton Water, with the view rg 
. accommodating the new White Star liners, will b 
_ + ii 1000ft. in length in the clear, 115ft. in width at entrane : 
ft ft. ft. ft ft. ft. ft. | with 374ft. of water over sill at high water. The exce ‘ 
; ~ ag = i 7 00 4 |, oe 1896 tional width proposed for the entrance is no doubt due a 
RAIN ws ~~ = | a a - Rh “eae : to the fact that the dock will be open to the tidal water 
West Superior... ..., 605 620 664 — 19 - | 1899 and more freedom is, therefore, desirable than if the 
4 j max. ) | entrance were from a closed basin. There can be little 
Sr. Jony’s (N.F.) 5694 630 85% —H | j 25 1884 | Wood doubt that before many years are past Atlantic liners 
ae ae oe oe - i so eens 1000ft. in length, 100ft. beam, and drawing over 38ft, 


* At coping. 


ships of the largest class, or almost the largest class, | 36ft. 3in. depth of water on sill. No other port in the world 


were confined in their voyages to one or two ports on 


either side of the Atlantic, are passed, and there is every | in 1911. 


will be in a position to show a dock of these dimensions 
It may be granted that Bombay will not be in 


TABLE IV.—Floating Docks of over 10,000 Tons Lifting Capacity, 


Depth of water 
Clear width. when sub- 
merged. Lifti 
Place. ei Length. Pre Date. Remarks, 
kar At On | On 
Seay sill. | sill, | blocks. 
ft. in.| ft. ft. ft. in. ft. in tons 
Bermuda (Dockyard) 92 9 33 0 545 0 16,500 | 1902 
Stettin (Vulean) a+ ef O20] 78] — | ce 0 TE eee 1 csgee | sew - 
Kiel (Navy) ... .. is ao oe D = 656 0 40,000 — | Proposed. 
Hamburg— No. 3combined with one section 
Blohm and Voss No. 3 88 0 ~ 32 28 0 560 0 17,000 1904 | of No. 4 hasa length of 754ft., 
| and a lifting capacity of 22,500 
: No. 4 ..| 111 0 29 25 590 0 17,500 1904 tons. 

» No. 5 | 108 3) — 24 6 about 720ft. 35,000 | 1909 | Two navy docks proposed for 
the Elbe, each of 40,000 tons 
lifting capacity. 

Reiherstieg No.2... ..| 76 0) — — 22 0 508 0 11,000 | 1903 

Retherstieg No.3... ... ..| 968 0) — ~ 26 0 665 0 25,000 Proposed. 

Vulcan No. 2 e .| 108 6) — = 29 7 723 8 34,500 - Building. 
Bremen * ne a ae Sh 2 385 0 10,500 1904 -- 
Rotterdam... . sake 909 0 8&8 25 588 0 15,600 1906 
Port Mahon (Navy)... ... 8 0 31-5 28 0 450 0 12,000 | 1900 = 
Pola No. 1(Navy) ... ... ..., 8 0); — 33 0 460 0 15,000 1904 - 
Pola No. 2(Navy) ... lll 6) — 37 1 584 9 22,700 — | Building. 
eS ee , 66 0 400 0 10,000 Proposed. 
Port Subic, Manila (Navy) 100 0 — - 30 0 500 0 16,000 1906 - 
Tsingtau i oe 98 0 36 410 0 16,000 | 1906 - 
Kobe .. ' 70 0, — 26 0 532 0 12,000 1908 - 
Portland (Oregon) ... ... 82 0 - _ 25 0 468 0 10,000 1904 | Wood dock. 
Rio de Janeiro (Navy) . 100 0, — ao — 550 0 20,000 — Building. 
New Orleans (Navy) oe Oss 32 28 0 525 0 18,000 1902 
Pensacola(Navy) ... ... ..., 82 0) 78 27 450 0 11,2 1897 
Hoboken No.6... ... ... ...| 92 0) — _ 26 0 466 0 10,000 = 1901 _ 
Brooklyn (Morse Ironworks)... 92 0) — ~ 26 0 466 0 10,000 1900 -- 


probability that in the future cargo steamers of large 
tonnage of the type with which the White Star Line has 
made us familiar will be trading, not only to the United 
States, but to Africa and the East. The enlargement of 
the Suez Canal, which already has a depth of 32ft. Yin. 
throughout, and will soon be deepened to 34ft. 4in., throws 
open the ports of the East to vessels of the Baltic class, 


TABLE V.—Typical Battleships and Armoured Cruisers of Britesh 
and Foreign Navies. 




















gi6&/i8ia4/a4 

, ° oS = wo 

Date. Class. e| & e F 2 

é 2 4 = S 

a | 

ft. | ft. in.) ft. in 

1887 Nile... ... ..., 2] 11,940) 345 | 730! 27 
1891 Royal Sovereign 8| 14,150) 380 | 750. 276 
1894 Magnificent ... 9} 14,900; 390 | 750) 276 
1898 Formidable ... 6; 15,000' 400 ' 750 269 
1901 Albemarle 5 | 14,000 405 756 266 
1902 Queen... 2} 15000; 400 | 750) 269 
1903 K. Edward VII. 8 | 16,350! 425 | 780) 269 
1906 Lord Nelson... 2} 16500; 410 796, 270 

37 82 26 
1906 Dreadnought i yond 490 &2 0 7 : 
1907 Bellerophon... ... 3 18,600) 490 | 820) 270 
1909 Baden (Germany) 2) 18,307; — —- — 
1909 Collingwood... ..| 4) 19,250; 500 840) 280 
1909 Delaware (U.S.A.)| 2 20,000) 510 850) 270 
1910 Japanese ..| 2] 20,800; 479 | 85-6 | 27-9 

1911 French . 6 | 20,000, — -— _— 

Cruisers. 

1901 Monmouth ... ... — 9,800; 440 660) 24-6 
1901 Drake ... ... ... — | 14,100} 500 710) 260 
1904 | Dukeof Edinburgh) —  13,550/ 480 736 270 
1906 Minotaur .| — | 14,600) 490 746) 260 
1907 Invincible... 3} 17,250| 530 786) 263 
Building Japanese 18,650} 545 800) 266 

Building German... ... ... 2} 19,000) — - -— 


Notg.—The German cruiser Von der Tann, launched in March, 
is stated to be between 19,000 and 20,000 tons. The second 
German cruiser building is still larger. The Neptune battleship, 
bui'ding at Portsmouth, is 19,900 tons, and the Indefatigable, 
cruiser, at Devonport, is stated to be 18,750 tons. 


and there is nothing to prevent ships of larger dimensions 
still from passing through the Canal. The Canal direc- 
torate will undoubtedly provide sufficient depth of water 
if the needs of shipping demand still further augmenta- 
tion of dimensions. Bombay is constructing a graving 


dock, to be completed in 1911, which seems to indicate | 


the future possibilities of Eastern trade. 


The dock is | : 
1000ft. in length and 100ft. in width at the entrance, with passing through the Canal were 486ft. length, 67ft. beam, | liner shows almost vertical sides from the water-line to 


a position to utilise this new dock to its maximum capacity 
for some years to come ; but who will venture to deny it 
is possible, and even probable, that vessels of the dimen- 


TABLE VI.—Dimensions of Notable Atlantic Liners, 1867-1910. 











loaded, will be plying between Southampton and New 
York. Several of the large cargo carrying steamers 
of the White Star Line are only prevented from loading to 
their full draught of 37ft. by lack of water at the terminal 
ports. As soon as the deepening of the Ambrose channe] 
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Fig. 4—BATTLESHIP IN PORTSMOUTH AND KEYHAM DOCKS 


leading to New York harbour is completed to 40ft. these huge 
vessels will be able to cross the Atlantic loaded to their full 
capacity. The curves plotted in THe ENGINEER last week 
illustrate the progressive development of Atlantic shipping 
since 1867. The dotted lines represent mean curves of 
progression, and seem to indicate that the maximum 
capacity of the 1000ft. dock may be taken somewhere 
about the year 1915. 

In the past graving docks, as a general rule, have failed 
to meet the growing needs of shipping in two dimensions, 
width of entrance and depth of water. The complaint of 
all shipbuilders and owners of the largest class of cargo 
vessels is that they cannot load their ships to full draught 
owing to the lack of depth in approach channels and 
docks. It is, of course, evident that, as a rule, commercial 
shipping can enter graving docks light, but the possibility 
of a disabled vessel deep in the water requiring to dock 
must not be overlooked. Southampton is not maxing 
any over-provision in giving 374ft. of water over the sill 
of the proposed dock. 

The profile to be given to the entrance to a graving 
dock is a factor to which too little consideration has been 

















| Length , 
| : : between _ Length Gross Jisplace- 
Date. | Name. Line. verpen- | over all. Beam. | Draught. tonnage. zi tery 
| el 
ft. ft. ft. ft. tons tons 
1867 | Russia oy Rie gehe | Canard 358-0 — | 42-5 o- 2,959 - 
(ae eee sa 420-0 | — 42-2 1,556 
1879 | Gallia parse * 130 14.2 -—- 4,808 _ 
1881 | Servia ... i chee ae 6 515 §2-2 — | 7,392 — 
| see 22)" ie 
een ee 501-6 | 57-2 | (det 8,128 
= es | American ... 517 | §28 63 | 23 | 10,798 13,000 
888 | } 
1890 | Teutonic .. 1) sree co ee oo Ye f 9,984. ‘ 
1890 | Majestic .. j| White Star 565-8 |  — 67-8 | 22 | Qyotya7s | 12000 
| ‘ : | j “oe as 
— ia” 1! Cunard 601 ez | 652 | {3}" | 12,950 | 18,000 
1895 | St, Paul... \) American 535-5 | 5642 | 63 | 2% | 11,629 | 16,000 
1897 | Kaiser Wilhelm der Grosse.. | N.G.L. 626-7 648-7 66 | 28 14,349 20,880 
1899 | Oceanic pc wal “Gor. eat ORES 685-7 705 68-3 | 382-5 17,274 28,500 
1900 La Savoie... .. ——" i} GQ Peo 6 | . On / 11,168 ' 5 AC 
1900 | La Lorrain s | Peeeonag wi wa | he ley | 
1900 | Deutschland | Hamburg-America ... 660-9 | 684 | 67-3 | 29 16,502 23,620 
1901 | Celtic White Star 680-9 | 700 75-3 | {33} 20,904 | 37,700 
1901 | Kronprinz Wilhelm N.G.L. | 637-3 | 663 | 66.3 | =" ; | 14,908 21,300 
1902 | Kaiser Wilhelm IJ. ..... ” se ae | 684-3. | 706-6 | 72-3 29 | 19,361 26,000 
1903 | Cedric White Star | 680-9 | 700 | 75.3 | {38 }" | 21,035 | 38,000 
| | ~92 5% 
1904 | Baltic. ww. : | 709-2 | 725-7 | 75-6 | 137} | 23,876 | 40,000 
: | a9, * | 
7 ie > ~  ee . .{ 60 | 698 | 722 | 1% }° | 19,687 | 30,000 
1905 | Kaiserin Augusta-Victoria ....| Hamburg-America ... 677-5 | | 773 33 | 24,581 | 35,500 
1005 {Romie ... 1... ... 99 2 669-0 | = — 74-3 33 22,622 | 35,000 
| % | 
1906 | Adriatic ... ...| White Star 709-2 | 727-7 | 75-5 | {37} ai,pAl | £2,000 
1906 | La Provence .. ... ... ...| C.G.T. 602-3 | 65 26-8 13,753 | 19,160 
1907 | Kronprnizessin Cecilie ... N.G.L. | 685-4 | 706-5 72-2 29 : 19,503 | 26,000 
1907 | Mauretania .| Cunard 760 | 790 88 { 4 } 31,938 | 44,6401 
| 99 7 J % ss | : 
ee Dee OP ee a OO 87-8 {36 3} | 81,550 | 44,0601 
1908 | Rotterdam... ... ...... Holland-America ... ..| 650-5 | — 77-4 “al 
1910 | Olympic (building’... ... 1) wy: | 860 885 92 wa dstimated | 54 009 
1910 | Titanic (building) .. ... s| White Star | about | about | sbout 45,000 fa 
ase 
* Where two figures are given for draught the greater is full loaded draught. + Registered displacement. 
sions of the Mauretania will be trading to Bombay in the | given in the design of many recent works. Unlike older 


year 1921? In 1895 the dimensions of the largest ships 


| vessels, the midship section of the modern high-speed 
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w feet of the keel level, and ar typical congo 

ve capacity is almost rectangular in midshi 
_—* pad 2 and. 7 show in diagrammatic form the 
eidship sections of the Mauretania and a large modern 
oe o steamer. In the case of battleships, the maximum 
nl often occurs at a level of several feet below the 
water-line, and extends to a considerable depth below 
water. The Delaware- Fig. 4—the largest battleship in 
the world, now nearing completion, which will draw 
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Fig. 5-MAURETANIA IN VARIOUS DOCKS 


97ft. Yin. at normal displacement, and probably 32ft. to 
33ft. at maximum sea-going draught, has a breadth very 
little less than the maximum besm to within 10ft. of the 
keel level. It is thus evident that to form entrances with 
a vertical batter or other reduction in width, except for a 
few feet above the sill level, is to sacrifice the effective 
width of the entrance to an extent which in many cases 
amounts to several feet. Many old docks were constructed 
with entrances having a largely reduced width below the 
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Fig. 6—-SOMERSET DOCK, MALTA 


water level, as, for instance, the Somerset dock at Malta 
—Fig. 6. But in the case of a modern graving dock 
as, for instance, the Tranmere Bay docks—Fig. 8—con- 
structed in 1906, the reduction in efficiency resulting 
from the battering of the side walls is so great that it is 
difficult to understand why such a sacrifice has been 
made. The larger, or No. 2, dock at Tranmere is 
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Fig. 7—HALF-SECTIONS OF TYPICAL SHIPS 


102ft. 34in. wide at coping level of the entrance, 99ft. at 
H.W.O.S.T. level, and only 90ft. at sill level, the walls 
battering 1 in 7, so that its effective width of entrance for 
a battleship or modern merchant vessel of large draught 
is only about 93ft.—Fig. 3. The Keyham dock walls 
batter 1 in 12, and here the effective width of the 
entrances, which are 95ft. wide at coping, is 90ft. or 
under—Fig. 2. The entrances at the New Avonmouth 
dock, the Belfast dock now building, the Trafalgar dock 
at Southampton, Glasgow No. 3 dock, Canada dock and 
Brocklebank dock, Liverpool, and many other large 
commercial docks, are constructed with vertical sides, 
and have the same width at sill as at coping. In the 
case of docks closed by gates or sliding caissons, a 
batter is altogether unnecessary, and with ship caissons 
which are designed to withstand water pressure on the 
outer face only, as at Avonmouth, the problem is equally 
simple. Even in the case of ship caissons which 
are intended to take the pressure on either face, a batter 
of lin 7 is unnecessarily great, and in most instances 
sliding caissons with vertical stops can be used when 
such provision is required. Almost all recent naval 
graving docks—Gibraltar, Malta and Keyham—are pro- 
vided with sliding caissons, and yet these have battered 
entrances. 

The necessity of providing adequate graving dock 
accommodation for the largest class of shipping at the 
principal shipbuilding ports is now becoming recognised, 
and the subject is being carefully considered on the Clyde 
and at Newcastle with the view to the early construction 
of docks of the largest size. A large dock is also proposed 
at Leith, and the assistance of the Admiralty is said to 
have been asked in this connection. The proposal to 
construct a large graving dock in connection with the 
Great Central Railway Company’s new port at Imming- 


a 
HM.S / 
Majestic = | 4.4.58. = 
J ‘amar’ Sovereign = 

| 8g! 


| Liverpool, and Belfast are the only home commercial 
| ports which are at the present time, or will be in the near 
| future, up to date in respect of graving dock facilities, and 
|in this respect several home ports are far and away 
| behind many foreign and colonial ports of lesser im- 
portance. 
The tables of graving and floating docks at home and 
abroad—Nos. I. to IV.—have been prepared from several 
| sources, including the Admiralty Dock Book and Lloyd's 
Register, and the data have, as far as possible, been 
brought up to date. In general, only commercial docks 
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Fig. 8-INCREASE IN THE AVERAGE DIMENSIONS OF SHIPS 


over 550ft. in length and British naval docks over 450ft. 
have been included. 

It is hardly necessary to point out that much of what 
has been written in this article applies pari passu to the 
subject of entrance locks to wet docks, basins, and 
canals, 

Notr.—Since this article was written, the First Lord of 
the Admiralty has announced that the provision of a large 
floating dock for battleships at a port on the East Coast 
is under consideration by the Board. It is understood— 
although it has not been officially announced—that a 
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ham, near Grimsby, is still in abeyance. Southampton, 
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floating dock, capable of lifting at least 22,000 to 24,000 tons, 
is to be constructed for Sheerness. 








THE STRESSES IN A SUSPENSION BRIDGE. 
By L. H. CHASE, M. Inst. C.E. 
No. I. 

A METHOD of calculating the stresses in a suspension 
bridge, stiffened by a girder, supported and attached to 
abutments at the towers, was put forward by Professor 
Rankine, and calculations are still made in accordance 
with his theory. The latest edition of a most popular | 
pocket- book gives diagrams based on “ Rankine’s Hypo- | 
thesis,” and some late American text-books still give 
calculations based on the same assumptions. Bridges 
have been erected in England in recent years for which 
the stresses were calculated by Rankine’s method. In 
1886 M. Maurice Levy published a memoir in the Annales 
des Ponts et Chaussées, which had been drawn up by 
official direction. It was there pointed out that Professor 
Rankine’s rules required to be revised and completed. 
The method then proposed does not seem to have been 
followed in England, nor has the importance of this 
revision been realised by all the engineers who have been 
entrusted with the design of important bridges. 

In this article is given a very simple method of cal- 
culating the stresses in such a bridge, without the use of 
any but simple mathematics. Experiments on a model 
show that the results, even without corrections, which 
can easily be applied, are close enough for practical work. 
Results are also compared with those found by “ Pro- 
fessor Rankine’s Hypothesis,” and it is pointed out where 
a bridge calculated by that hypothesis is weak and where 
wasteful, and where a transporter bridge so calculated 


Consideration will show that each of the following points 
must affect the question in some degree, and must be 
allowed for or shown to have a negligible effect. 

(1) The position of the hangers. 

(2) Changes in the length of the cable due to the load 
or to changes of temperature. 

(3) The movement of the saddles due to the changes 
in the length of the backstays from the same causes. 

(4) The variation in the lengths of the hangers from 
the same cuuses. 

(5) The variation in the height of the towers due to 
variations of the tension in the cables and backstays, and 
to changes of temperature. 

(6) The true deflection of the girder, taking account of 
the differences in area of flange section, if any. 

Where any of the above points are omitted in the direct 
calculations, it is shown how corrections may be made in 
order to allow for them. 

The results are compared with those obtained from a 
model to show that they are close enough for practical 
use. They are also compared with the results obtained 
from the old hypothesis to show that they involve large 
difference in the design of the girder, and the desirability 
of abandoning the old hypothesis. 

The model constructed by the author consists of a beam 
divided into seventeen equal bays, and supported by 
sixteen hangers. The cable consists of a steel wire, and 
is attached at the towers to levers, giving a horizontal 
movement, and held by wires to take the place of back- 
stays. The ends of the beam are attached to pointers to 
show their exact level, and supported on levers which 
can be weighted so that the load taken by the abutments 
can be measured, whether positive or negative. Equalis- 
ing levers are hung below the beam and attached to a 
pointer, so that the average deflection of all the panel 
points in the beam can be read off. The length of the 
span is 594in. and the dip of the cable is one-tenth of the 
span. 

The diagrams given in engravings which illustrate these 
articles give the bending moments, shears, and deflections 
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Fig 1 


for various loadings on a bridge similar to the model, cal- 
culated in accordance with the old hypothesis, and also in 
accordance with the method put forward by the author. The 
suspended girder is in all cases supposed to be of uniform 
depth and uniform flange section, and divided into seven- 
teen equal panels, supported by sixteen hangers and by 
abutments. The ends are supposed to be held down at 
the abutments, but not fixed in direction. In calculating 
the deflections of the girder the effect of the diagonals is 
neglected, as it will not make much difference, and it is 
otherwise impossible to plot a general diagram applicable 
to all proportions of girder. The unit of bending moment 
is one unit load multiplied by the length of one panel. 
The unit of shear is one unit load. The unit of deflection 
is the extension of a length of flange equal to the length 
of one panel when subject to a unit stress, multiplied by 


the ratio = where “d” and “1” are the depth and 


length of one panel. 

The hypothesis called ‘“ Rankine’s” is “ that the effect 
of the stiffening girder is to distribute a partial uniform 
load uniformly over the chain.” Fig. 1 shows the bend- 
ing moments in the girder calculated on this hypothesis, 
the cable being inextensible. A curve is plotted for the 
load at No. 1, at 1 and 2, at 1, 2, and 8, and so on, until 
the bridge is loaded, when it is plain that the cable must 
carry all the load and the bending moment be zero. 

Fig. 2 shows the deflections of the girder on the assump- 
tion that this hypothesis is true. It will be seen that 
when No. 1 is loaded, the whole girder rises, and that this 
rise continues to increase until the load extends to No. 4. 
As the load extends beyond No. 4 the rise diminishes, and 
when No. 6 is reached there is a little downward deflec- 





may be positively dangerous. 








tion. When No. 8 is reached the upward and downward 
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detiections are equal, and as the load extends further the 
downward increases and the upward diminishes, until the 
load reaches No. 12, when it is entirely downward. It 
diminishes rapidly in amount until there is no deflection 
when the bridge is all loaded. 

Now, it is evident that if the girder rises at every point, 
every hanger must be slacked and no load can be trans- 
mitted to the cable. Also that, if every point is lowered, 
the dip of the cable must be increased at every point, and 
the cable must extend. But it is inextensible. It is, 
therefore, evident that the hypothesis must require re- 
vision. 

Now, on consideration, it will be seen that if a cable is 
inextensible, it may be made to alter its form slightly by 
very small changes of loading, but that in so doing the 
average level of all the points at which the hangers are 
attached will not be appreciably altered. Suppose we join 
the centre point of the cable by imaginary lines to the 
saddles, then consider the two halves of the cable. Each 
half will have a dip of one-fourth the dip of the whole 
cable. We know that at any given dip, a small extension 
or contraction corresponds to a small increase or decrease 
of dip. Suppose we move the centre point a small dis- 
tance to the right or left. It is evident that if the move- 
iment is small in proportion to the span, the dip on one 
half of the cable will be diminished almost exactly the 
same amount as the dip on the other half will be in- 
creased. Therefore, the average deflection of all the 
points will not be altered, and as the dip on each side is 
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Deflection of Girder as load extends from the left. Rankme's Hypothesis 


Cable inextensible. 


Fig. 2 


changed very little, the tension in the hangers is not 
appreciably altered. 

By attaching the detiection levers of the model to the 
hangers direct, it is found that a wave can be set up on 
the cable, giving a much greater change of shape than 
would be caused by the girder deflection, without causing 
any appreciable average deflection. 

The author’s method of calculation is based on the 
following hypothesis. “If the hangers of a suspension 
bridge cable be uniformly loaded, the average level of 
the points of attachment can oniy be lowered by an 
addition to the loads or raised by a diminution of the 
loads ; also, small variations in the levels can be made by 
very small variations of loading, raising some points and 
lowering others, but these changes will not appreciably 
affect the average level of all the points, or the practical 
uniformity of the loading.” (It is assumed that the 
defiections are within reasonable limits, such as would 
obtain on a bridge.) Corrections can be afterwards 
applied to allow for the small variations if great accuracy 
is required. 

From the above it follows that if any load be applied 
to a suspended girder, held down and supported at the 
abutments, the change of shape due to the deflections 
upwards and downwards, which must be followed by the 
cable, will not prevent the load transmitted to the cable 
from being nearly uniformly distributed. 

The points of attachment on the cable must foilow 
vertically the movements of the panel points of the girder ; 
and, therefore, since in every case some load is carried 
by the girder, the average deflection both of the cable points 
and the panel points must be downwards, the amount de- 
pending on the extensibility of the cable, being practically 
zero if the cable is inextensible. 

If the girder be subject to any distribution of load, the 
cable will carry a portion, the hangers being tightened. 
There will be two systems acting on the girder, one tend- 
ing to defiect it up, and the other to deflect it down. 

If we plot the deflection of the girder downwards due to 
any load—neglecting the support of the cable—and then plot 
the upward deflection of the girder due to the pull of the 
hangers—neglecting the downward load—using the first 
plot as datum, we shall get the real deflection of the 
girder, and also of the points of attachment of the hangers 
to the cable. The average downward deflection of these 
points will be the measure of the load transmitted to the 
cable. 

Now, in any girder the average detlection of the panel 
points, due to any loading, bears a relation to their de- 
fiection due to an equal load uniformly distributed, which 
depends on the position of the loading. This ratio will 
be found to vary for a single load from zero to about 1}, 
as it moves from the abutment to the centre of the 
span. 

Let the average deflection of the panel points of 
the girder—when not attached to the cable—due to a 


Let the average deflection of the points of attach- 
ment of the hangers to the cable—when not attached 
to the girder—due to a unit load uniformly distri- 
buted over them be c inches. 

Let the load transmitted to the cable—when 
attached to the girder—due to a given load on the 
girder be x units. 

Let the ratio of the average deflection of the 
girder panel points, due to any system of loading, to 
the average deflection of those points due to an 
equal load, uniformly distributed, be K. 

Then the average deflection of the girder panel 
points, due to the given system of loading alone, 
will be per unit K g inches. 

Suppose the bridge loaded by asingle load W. The panel 

points will deflect downwards an average of W Kg inches, 

and upwards an average of .¥y inches, making an actual 

downward average deflection of WK g— «ginches. But 

this is equal to the average downward deflection of the 

points of attachment of the cable, which is ¢ x. 
Therefore rc = WKy — 2g 


2=Wk_! 
l+e 
g 
Therefore, for any single load W the cable carries 
wk_! 
l+e 
g 
where K is a ratio depending upon the position of W, and 
ce and y are the average deflections of the cable and the 
girder, due to uniformly distributed loads, as before 
described. The same expression will apply to any load- 
ing if we find the proper value of the ratio K. 

If the cable be taken as inextensible, the value of ¢ is 

zero, and the expression becomes 

z= WK, 
that is, the load transmitted to the cable is equal to the 
Joad applied to the bridge multiplied by the ratio K. 

In the older bridges with solid hnk chains this was 
nearly the case, for the variation in the intensity of stress 
due to change of tension was small, and the backstays 
were short. 

At the end of this article a simple method is given of 
calculating the value of K for any girder suitable for a 
suspension bridge, whether of uniform or varying flange 
section, and the values of K are found for a girder 
of uniform section, and divided into seventeen bays. 
From these values the following table is constructed, 
showing the load transmitted to the cable in such a 
bridge with inextensible cable :— 


38534 Sserd [25S 32 | Eset 
gi igs) 33,2" [22% 22  ¥es22 
_ iF) =x = ~ Seat 
ST BES i BBS 
cs oo 2755 ial 
1 2 405 2 1 and 2 8160 
1 3 7854 3 (1,2and3 1-6014 
1 i 1-0019 1 lto4 2.6033 
1 5 1-1833 5 1—5 3-7866 
1 6 1-32!1 6 1—6 5-1107 
1 7 1-4203 7 1-7 6-5310 
1 8 1.4690 8 1—8 8-0000 
1 9 1.4690 9 1—9 9-4690 
1 10 1-4203 10 1—10 10-8893 
1 11 1-3241 11 1—11 12-2134 
1 12 1-1833 12 1—12 13-3967 
1 13 1-0019 13 1—13 14-3986 
1 14 7854 14 1—14 15-1840 
1 15 +5405 15 1—-15 15-7245 
1 16 +2755 16 1—16 16-0000 





The third column of the above table shows the load 
transmitted to the cable for any position of a single unit 
load ; it is equal to K units, and is obviously the same for 
positions equidistant from the centre. When the load is 
at No. 4 or No. 13, which are near the quarter span, the 
cable carries a load almost exactly equal to the load on 
the bridge, as assumed by the old hypothesis. In the 
sixth column we have, by addition, the loud carried by 
the cable, as a uniform load is extended from one end. 
When the bridge is half loaded the girder will be loaded 
with eight units, and it will be seen that the cable carries 
the same amount. This also is in accordance with the 
old hypothesis. It is evidently in accordance with both 
hypotheses, for assuming the cable to carry a load of 
8 units uniformly distributed, we have 4 units pulling 
upwards on the unloaded half of the girder, and 8 — 4= 4 
downwards on the loaded half. The loading is sym- 
metrical, and the deflections up or down must be similar 
and their average zero. When the bridge is entirely 
loaded the cable carries the whole load and the girder is 
unstressed. 

The reaction on each abutment will be the reaction 
found in the usual way, disregarding the cable, from 
which must be deducted half the load carried by the 





cable. This deduction will, for any load W, be 
4WK ite’ and in some cases this deduction will be 
c 
g 


——— 
a negative quantity, and thus stressing the holdin 
down arrangements. 8 

If the panels are many in number, and the concen 
trated load is at the one next to an abutment, K is yery 
small, and consequently the cable reaction at +h 
abutment is near zero. The downward load transmitted 
to the abutment by the girder is nearly equal to \ for 
the opposite abutment is relatively far off. Therefore the 
true reaction is not much less than W, and the shear in 
the last panel is near W. 

But in this case, by the old hypothesis, the upward 
reaction at the abutment, due to the pull of the cable 
would be 4W, and the true reaction would be a little less 
than }W, making the shear in the last panela little less than 
4W, instead of a little less than W. This may have 
serious consequences near the abutments, where the 
shear members are proportioned to the stresses, calculated 
on the old hypothesis, especially when the load is concen. 
trated as in a transporter bridge. 

If the backstays are long, and the working stregs 
high, as with steel wire, the extension of the cable may 


be appreciable, and the value of 2 must be taken into 


account. When y = c the cable carries only half of 
what it would carry if c=0. But this would be an 
extreme case, for if the girder is made stiff it will be 
subjected to heavy temperature stresses. 








TURBINE PROPULSION FOR SLOW SPEEDS. 


THE advantage of the steam turbine for marine propulsion 
is generally known, but its application to vessels of com. 
paratively slow speed is a problem which still remains to be 
satisfactorily solved. The difficulty, states Mr. Yasuzo 
Wadagaki in a recently delivered paper on ‘‘ The Adoption of 
Steam Turbines for; the Propulsion of Vessels at Moderate 
Speeds,’’ consists in the different werking speeds necessary 
in order to obtain a maximum of efficiency for the steam 
turbine and the propellers, and numerous suggestions have 
been made from time to time to surmount this In this 
paper which was read before the North-East Coast Institu- 
tion of Engineers and Shipbuilders on Friday, April 23rd, 
the author describes a method which he has devised, and 
which he states is the result of some years’ work on the 
problem. He proposes to use a metallic pipe or casing 
surrounding the screw propeller, the forward and aft ends 
of which are flared into bell-mouth shape, with a cross- 
sectional area gradually contracting from the two ends 
towards the screw propeller. The particles of water flowing 
along the ship’s bottom enter the propeller casing at its 
forward end with a relative velocity almost equal to the 
forward speed of the vessel. As the cross sectional area of 
the channel is gradually contracted towards the screw 
propeller, the velocity of water is correspondingly accelerated 
in inverse ratio until, at the most contracted part of the 
channel, the velocity rises to a maximum. And it is here 
that the water is acted upon by the screw propeller. Thus 
the propeller is enabled to operate in water having a relative 
velocity much higher than the forward speed of the vessel. 
After passing through this contracted part of the casing, the 
water comes to a gradually expanding part of the channel in 
the after body of the casing, with its velocity correspondingly 
reduced. 

The area of the cross section of the casing is made slightly 
less at the outlet than at the inlet end. The velocity of 
water at the outlet is therefore slightly higher than it is at 
the inlet. This difference in the velocity of water at the 
forward and after ends of the propeller casing represents, 
therefore, the amount of true slip imparted to the water. In 
one modification of this scheme the double-flared metallic 
pipe referred to above is mounted on a vertical pivot or axis, 
about which it can be made to swing, right and left, in 
exactly the same manner as the rudder is made to turn about 
its pintle. As a matter of fact, it is intended to use this 
hinged pr peller casing asa substitute fortherudder. Actual 
trials made with this kind of rudder fitted to a small boat, it 
is stated, have proved that it steers better than with the 
ordinary type of rudder, particularly at low-speed. 

For any ship steaming at any given rate of speed, 
the amount of slip depends upon the quantity of water 
acted upon by the screw propeller per unit of time. In 
this proposed system of screw propulsion, the flow of water 
to the propeller is accelerated to a speed much higher 
than the forward speed of the vessel. Therefore, the quantity 
of water acted upon by the screw per unit of time is much 
larger than if the same screw were working in free water. 
Hence a smaller amount of loss due to slip is entailed in the 
efficiency of the screw propeller, and the higher number of 
revolutions that can be maintained without causing a serious 
loss to the propulsive efficiency enables the steam turbine to 
work with greater economy. The final velocity of the water 
discharged from the propeller casing simply depends upon the 
sectional area of the after end of the water channel so that 
the slip of the screw can to some extent be controlled and 
kept within an economical limit for any reasonable number 
of revolutions per minute, and even when the revolutions 
become so high as to cause a partial cavitation, the diminu- 
tion of the water pressure acting on the forward side of the 
contracted water channel would indirectly increase the 
forward thrust on the propeller casing, thus restoring a part 
of the energy that might have been entirely lost otherwise. 
With the ordinary arrangement of the screw propeller, the 
power required to produce the transverse motion of water 
particles is usually wasted in the screw race. But in the 
proposed system the centrifugal force imparted to the water 
is usefully converted into a forward thrust by virtue of the 
increased pressure of water acting on the divergent side of 
the discharge end of the casing. For any ship steaming at 
any given speed, this system of propulsion, it is said, requires 
less weight of propelling machinery, because the ‘Propeller 
can effectually run at a higher number of revolutions than 
with the ordinary arrangement. ; 

One obvious drawback to the system is the increased 
resistance of water arising from the surface friction of the 
propeller casing, both inside and outside. There is good 
reason to believe, the author states, that the loss from this 
cause would be amply compensated for by the hydro-dynamic 
gains already referred to. In order to obtain a successful 
result by the adoption of this method of screw propulsion, 








uniformly distributed unit load be g inches. 





greater than the downward load, making the true reaction 





the author states, it is important to note the following 
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‘nts :—(a) Tomake the shape of theinlet of the water channel Cost of Pig Iron per Ton at Pittsburg (United States). in supplying their own home market. They will prosper ; but 
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() water channel, wherein the screw propeller operates as Repairs .. .. S it carry about 62 dols. of bonds for every ton of its productive 
ol to the inlet end of the casing as possible, so as to make — <- i ak capacity when all its rolls are running at full pressure, while 
its discharge passage as long as possible, with a view to the 712 5; | its total capital represents about 100 dols. per ton of steel 


better utilisation of the energy still contained in the outflow- 
ing stream of water ; (c) to make the angle of divergence of 
the discharge passage of the propeller casing as small as 
possible, and gradually to increase from the point of the 
maximum contraction towards the after end, so as to allow 
the stream of outgoing water to keep itself in close touch with 
the inside wall of the propeller casing for as long a time as 
possible, and thus to avoid an unnecessary waste of power in 
the creation of eddies arising from the sudden enlargement 
of the sectional area of the stream. The author then goes 
on to describe some experiments which were carried out 
with the object of ascertaining the effects of this arrange- 
ment upon the performance. From a study of the diagrams 
obtained from these experiments the following deductions are 
made :—(a) With a propeller casing working in combination 
with the screw propeller, the indirect thrust on the propeller 
casing isa little over one-third of the total thrust ; () the total 
thrust obtainable with such a system is about 11 per cent. 
more than would be the case if the same screw had operated 
in free water at the same expenditure of power; (c) for any 
given ship steaming at any given speed, the use of the casing 
would admit of ths propeller working at about 11 per cent. 
more revolutions than if the same propeller worked in free 
water ; and (d) the increased number of revolutions of the 
propeller fitted with the casing would enable the steam tur- 
bine, Which drives it, to develop proportionally more horse- 
power with the same consumption of steam. Whether all 
these advantages put together would be more than sufficient 
to compensate for the loss of power arising from the inter- 
ference of the casing with the stream lines of the ship, is a 
question that can only be answered after the actual trial of 
such a system in a full-sized vessel has been made. 


COST OF IRON PRODUCTION IN BRITAIN 
AND AMERICA. 


(From a Corre sponde nt.) 


Mr. CARNEGIE’S recent declarations that steel can be 
produced at less cost in the United States than elsewhere, and 
that Great Britain is rapidly approaching the end of her 
resources as an iron and steel country, raise some interesting 
points for discussion. Indeed, they raise points and problems 
of vital national and international concern. Next to 
agriculture, the world’s most important productive industry 
is now that of iron and steel manufacture. In point of 
production America is the world’s chief iron and _ steel 
country; in point of exportation Britain still retains first 
place. If Mr. Carnegie’s assertions are true, the United 
States will soon occupy the leading position in exportation 
as well as production, and the United Kingdom will be 
rapidly relegated to a mere fifth-rate status. But is Mr. 
Carnegie’s theory correct? To question such an authority 
may seem presumptuous; but as little evidence and no 
figures are adduced by Mr. Carnegie to prove his contentions, 
we respectfully beg leave to challenge them. That America can 
beat Britain in cheap production of iron and steel we dispute ; 
that Britain is nearly played out as an iron and steel country 
—that her supplies of raw material are rapidly vanishing—we 
deny, and we need offer no apology for reviewing the matter 
from a purely British point of view. 

The cardinal point in the general problem of steel 
production is the cost of pig iron. That country with the 
cheapest iron available ought to fear no rival in steel. Of 
course, financial, fiscal, commercial, and labour conditions 
count for much; but still pig iron is the foundation of the 
whole business. In which country, then, is the cheapest iron 
produced—Britain or America? To get at the exact cost of 
production in either country is impossible, but it is not 
difficult to draw a comparison between the two countries near 
enough the mark for all practical purposes. 

In the first place, let us take a glance backward, for Mr. 
Carnegie’s recent statements remind us of some former 
utterances of a similar character. Ten, twelve, and fifteen 
years ago leading American ironmasters, steel makers, 
engineers and shipbuilders did not hesitate to tell us that 
they had the cheapest and most abundant coal and iron 
available, while our resources were nearly exhausted ; that 
their furnaces, mills, and appliances were the finest 
on this planet; that their workmen were the most 
skilful; that they could produce all kinds of iron, steel, 
and machinery better, cheaper, and quicker than anybody 
else ; and that they were about to ‘‘ lick creation.’’ If one- 
half of what we were then told about American resources and 
proficiency had been true, British iron and steel goods would 
have been swept clean off the world’s markets before now. 
In the last ten years of the nineteenth century, according to 
the American idea, we were a played. out nation—industrially 
bankrupt. Well, in the first eight years of the twentieth 
we have sold 30,000,000 tons of iron and steel (excluding 
ships and machinery) in foreign markets—in the teeth of 
American competitors. In the last fifteen months (January, 
1908—March, 1909) we have exported 5,000,000 tons of iron 
products, while practically half the furnaces and mills of the 
United States have been standing idle. In 1899 our 
American rivals told us that they were going to annex the 
world’s trade in iron and steel. Ten years later, for every 
dollar’s worth of iron and steel they sell abroad we are dis- 
posing of a sovereign’s worth. 

_ In the five years, 1890.4, the average costs of producing pig 
iron in America, according to the United States Industrial 
Commission, were as follows :— 
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Later on in the nineties, two eminent authorities, Messrs. 
Jeremiah and A. P. Head, after exhaustive inquiries and 
elaborate calculations, presented to the world, through the 
f z roceedings ” of the Institution of Civil Engineers, the 
ovowing estimate of the prime costs of a ton of steel-making 
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Cost of Pig hon per Ton at Middlesbrough (England). 


£8. d. 
1.95 tons of ore at 15s. 2d... .. .. .. oki Cheon 
20.5 ewt. of coke at 15s. 6d. has eee 0 15 10; 
9 ewt. of limestone at 3s. 9d. .. ee OM. 
Labour owt ar oh! o6 > Se GePee ean ee 
Repairs aa” eae. ne : a . 010 
Otheritems .. . io mae) 535) der OD die oa eog ass ~OAt, e 

212 2 


Our American rivals began to boast that they would soon 
be making pig iron at 30s. a ton, and all other products at 
correspondingly low figures. Indeed, we were told on high 
authority that the net cost of a ton of steel rails was only 50s. 
in the United States against 79s. in England. Our days as 
an iron and steel country were numbered. The United 
States were going to snuff us out. 

Well, we know what has happened since then. Costs of 
production in America have gone up almost by leaps and 
bounds. In this country they have actually been reduced. 
We have improved our methods, and, despite higher prices 
for some raw materials, we are making iron and steel cheaper 
than ever. If we did not succumb to American competition 
ten years ago, we are not likely to do so now. 

American steel-making pig iron was produced 15 years 
ago at 34s. 6d. per ton, and 11 years ago at 32s. 54d. 
What is the cost to-day? Instead of those 30 odd 
shillings being pulled down to 30 level we find that, 
according to the Industrial Commission, the prime cost per 
ton had reached 61s. 6d. by the year 1900. In 1898 the 
Industrial Commission found the cost of production to be 
39s. a ton; in 1908, another year of depression, the Bureau 
of Corporations report to the Tariff Committee that the cost 
is 58s. 44d. per ton. In 1896-7 pig iron was sold in Pittsburg 
at 40s. a ton; in January, 1909, it was quoted at 72s, 6d.— 
16s. 6d. higher than in England. In face of such facts as 
these it is difficult to see much justification for the idea that 
steel can be made cheaper in the United States than in 
Britain. Since Mr. Carnegie was in business the costs of 
production have increased under practically every heading in 
the American steel trade. 

To begin with, Lake Superior iron ore was raised at about 
40 cents per ton ten years ago—15 cents purchase or lease, 
and 25 cents mining—whereas to-day the royalty, or cost in 
the ground, varies from 85 cents toa dullar a ton, and the 
cost uf mining is about 50 cents. To get the ore from the 
mines to the lakes used to cost 70 cents a ton; it now costs 
85 cents. To carry the ore down the lakes cost 60 cents a 
ton ten years ago; it nowcosts 70 cents. To take the ore 
from the lakes to Pittsburg then cost 70 cents a ton; now it 
costs a dollar. Mining costs more because the ore has to be 
got from greater depths, and because wages are higher; and 
transit costs more because coal, labour, &c., are dearer. 
Then, again, the ore mined has fallen in quality from 58 per 
cent. iron to 49 per cent. And the cost of limestone, per ton 
of pig iron, is twice as high as it was ten years back. Asa 
consequence the cost of a ton of Bessemer pig at Pittsburg 
now, in ore and limestone, is about 9.25 dols., whercas ten 
years ago it was about 5.35 dols. The charge for coke, per 
ton of pig, has increased from about 1.75 dols. to about 
2.62 dols. Reduced to English equivalents, we get the 
following as the prime costs of a ton of American steel- 
making pig iron, according to the evidence of the most 
competent authorities before the United States Tariff 
Committee at the end of 1908 :— 
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Contrast this cost of 56s. 64d. with that of 32s. 54d., given 
ten years earlier, and we get an increase of 24s. ld. per ton 
in this prime essential of the steel maker—pig iron. That is 
in America. In our country the cost is less to-day than it 
was ten years ago, when it was put at 52s. 2d. 

Spread over the eight years 1900-7, the price of pig iron, 
on the average, was 17s. per ton higher in the United States 
than in England. In the two years, 1906-7, it was fully 20s. 
per ton dearer there than here. That ‘‘ price’’ is not ‘‘ cost,’’ 
we admit; but we find no evidence to support the idea that 
the American smelter, with his high price, has made any 
greater profit, per unit of output or per unit of capital, than 
the British smelter with his much lower price. Indeed, no 
less an authority than Mr. J. Stephen Jeans has declared that 
profits in the iron industry are ‘‘ somewhat less ’’ in America 
than here. At any rate, it is worth noting that, in spite of 
the very high prices secured by the United States iron- 
masters during the last ‘‘ boom,’’ some of them were soon in 
financial difficulties when depression overtook them. 

So far as steel is concerned, its cost, like that of the iron of 
which it is made, has well-nigh doubled in about ten years— 
save in the case of rails, which have increased by about a 
third. It has been testified in evidence before the Tariff Com- 
mittee that the cost of producing rails in the United States 
has gone up from 19.85 dols. to 26.35 dols. per ton, in the 
case of one important works. Taking the average prices of 
American steel products in this last year of depression, 1908, 
and comparing them with those of 1897-8, the Iron and Coal 
Trades’ Review index shows an advance from 25 dols. 
to 38.99 dols. per ton. If our America rivals did not capture 
the world’s steel trade when Mr. Carnegie was in business 
they do not look like capturing it now. What, really, does 
Mr. Carnegie mean by cheap steel production? There is steel 
and steel. Andthere are profitable and unprofitable costs of 
production. If comparisonis drawn between the prime, or the 
manufacturing, costs of a ton of American rails rolled from 
‘‘piped ’’ ingots insufficiently ‘‘ cropped ’’—and British rails 
rolled from the solid only, then we may be induced to accept 
Mr. Carnegie’s opinion ; but taking, as we are entitled to take, 
quality for quality, we beg leave to challenge it, under 
present-day conditions, whatever may have been the facts at 
one time. 

We do not wish to disparage our energetic rivals, but we do 
certainly resent the disparagement of our own industry. Our 
competitors will generally have a huge volume of employment 





produced in a year of full activity. The costs of construction, 
renewals, and repairs per ton of output are positively 
extravagant in America compared with this country. The 
capital charges of the independent iron and steel concerns-—— 
those outside the ‘‘ Trust’’—are practically three times as 
high as those of their rivals this side of the Atlantic. The 
output per unit of capital in the United States is described 
by Mr. J. Stephen Jeans as “‘ ridiculously small.’’ 

Apart from financial matters, however, and apart from the 
question of a tariff, our American rivals have to labour under 
great natural and geographical disadvantages in competition 
with ourselves as iron and steel exporters. The enormous 
distances which separate the iron ore deposits from the coal- 
fields, and the manufacturing plants from seaboard, severely 
handicap the American steel trade. 

But Mr. Carnegie declares that we are in a very bad way 
in the matter of iron ore supplies. England’s iron-making 
resources will, he asserts, be as much impaired within the 
next six years as those of the United States will in the next 
century. Our iron ore, he says, is rapidly vanishing. 
Unfortunately, there are other authorities besides Mr. 
Carnegie—authorities in this country—who believe that we 
are approaching the end of our resources. It was solemnly 
declared in some of our leading journals between three and 
four years ago that we had not sufficient ore left in the 
British Isles to keep our furnaces going for more than twenty 
years, and that our best foreign supplies would be cut off in 
ten years. Now Mr. Carnegie revives thistheory. But these 
repeated predictions of a coming iron famine, like those 
equally gloomy prophecies of a coal famine which were so 
largely indulged in some years back, are not well founded. 
They are not in accordance with ascertained and indisput- 
able facts ; and they are put ferward without allowance for 
possible future discoveries of ore, and regardless of the proba- 
bility of the introduction of improved methods of mining, 
smelting, and manufacturing, which will result in the profit- 
able utilisation of vast reserves of low-grade ores unworkable 
under present conditions. No one is entitled to assume that 
no fresh discoveries of ore will be made, They are being 
made constantly. Nature is not yet bankrupt. We have 
not yet done more than tap the mere crust of the earth, and 
only some portions even of that. Half-a-dozen fresh deposits 
of iron ore have been found within the last two years in 
England. Besides, science has not yet uttered its final word, 
either in mining or metallurgy. There is not a single fact 
within human knowledge to warrant belief in the probability 
of an iron famine in this country in our day. There is no 
more foundation for such an idea now in the case of iron 
than there was for the erstwhile fears of a coal famine. _ 

Some three years ago it was estimated by the Swedish 
Geological Survey Department that there was not less than 
1,000,000,000 tons of ‘‘ workable’’ ore ‘‘ in sight ’’ in Great 
Britain, and that as we were only drawing upon our reserves 
at the rate of 14,000,000 tons a year—our increasing require- 
ments being met by importation—we had sufficient to serve 
us about seventy years. Since that estimate was arrived at 
additional deposits have been found in Lancashire, Cumber- 
land, Staffordshire, Derbyshire, Yorkshiie, Essex, Kent, 
Somerset, and the north of Ireland. Some of these deposits 
are up to 20ft. thick, of excellent quality and great extent, 
and not difficult to mine. Asa matter of, fact, we are finding 
new deposits faster than we are working out the old ones. 
Our visible supply increases ! 

Now, let us turn abroad. Mr. Carnegie and those who 
think with him say that the next seven years will see the 
end of our best oversea supplies. Well, Spain is at present 
our chief foreign source. We have it on high authority—the 
Swedish Survey assisted by competent authorities on the spot 
—that the already ascertained and workable deposits of Spain 
exceed 500,000,000 tons, and are likely to last to the end of 
the century. A large portion of those rich Spanish deposits 
—most conveniently situated for shipment to this country— 
is in the possession of our ironmasters. In addition to those 
500,000,000 tons, at least, in the present workable ore fields, 
there are vast deposits yet practically untapped, and large 
portions of the country unexplored for minerals. Indeed, 
since this report was issued a new field has been discovered, 
containing, it is calculated, 50,000,000 tons of the best ore. 
This ore, yielding about 50 per cent. of iron, can be brought 
to this country and landed right alongside our blast furnaces, 
in the very heart of our best coalfields, at a freightage of less 
than 5s. a ton—just half as much as it costs our American 
rivals to carry their ore from Lake Superior mines to 
Pennsylvania and Ohio furnaces. 

Mention of transit in America calls for special comment. 
We hear much about cheap carriage per mile in that country, 
but we are apt to forget the long haulage distances. In the 
United States the principal ore deposits are 1000 miles from 
the coalfields—necessitating two journeys by rail and one by 
ship—and the manufacturing plants, on account of the coal, 
are mostly from 400 to 500 miles from seaboard, an important 
point in the problem of international competition. Here we 
have ore, coal, furnaces, and ships all within a few miles, 
and the result is that we can assemble raw materials at 
smelters, we can make iron and steel, and we can put the 
finished products on board ship, just as we can build a ship 
and her engines, at a less cost than the Americans can, Mr. 
Oarnegie’s boast notwithstanding. In cheap and convenient 
supplies of minerals, in geographical situation, in sound 
capitalisation, and in skilful labour we hold a combination of 
advantages enjoyed by no other iron country—not even by the 
vast United States. In only one respect do our rivals hold an 
advantage over us—they have a bigger and better home 
market for their products. But no country can produce 
cheaper, no country can manufacture better, and no country 
can export more conveniently, than Great Britain. 








H.M. Consvt at Warsaw reports that new filters and 
reservoirs are being constructed at Bielany on the north side of 
Warsaw. The establishment of a pumping station is contemplated. 
The principal mains are provided at every 120ft. with connections 
for fire hydrants, but at present only one-third of the hydrants 
has been erected. The drainage and water supply of Lodz, and 








also cf Lublin and Radom, will shortly be undertaken. 
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THE HONOR OAK RESERVOIR. 


On Wednesday last, the 5th inst., was performed the 
opening ceremony of the covered service reservoir of the 
Metropolitan Water Board at Honor Oak. 


















Ordnance Datum. The land on which the reservoir has 
been constructed covers an area of about 28} acres in 
extent, and was purchased in 1897. 

The reservoir has been built on the natural clay forma- 


This reservoir | tion, the bottom being of concrete formed as inverted | 








































the largest of its kind in the world which has ever been | 
sonstructed at one time under one contract, and when 
full it will contain not less than 58 million gallons of 
filtered water. Of course, uncovered reservoirs to hold 
vastly more than this exist in numbers both in this 








THE PUMPING STATION 


arches crossing each other at right angles, each apex of 


| the groining being prepared to receive brick columns or 


piers of cruciform section. The thickness of the brick- 
work is 1ft. 6in., and the width across the piers 4ft. 6in. 
These piers carry the roof, which is also of brickwork, and 
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ENLARGED VIEW OF SECTION AT 


country and abroad, but we understand that for a covered 
reservoir this is the largest which has ever been built. It 
is situated on land within the boundaries of the Camber- 
well Borough Council, near the north side of Peckham 
Rye. Its actual position is shown on the accompanying 
small sketch map. The Actof Parliament which author- 
ised its construction was obtained in the year 1894 by 
the late Southwark and Vauxhall Water Company, and 
an extension of the powers granted by this Act was 
obtained in the year 1906. 

It so happened that the soil on the site was particularly 
suitable for brick-making, and the first step which was 
taken towards the construction of the reservoir was the 
manufacture on the site of the bricks which would be 
required in the work. Operations to this end were 
commenced in 1898 by the late Southwark and Vauxhall 
Company, which erected a large Hoffman kiln, brick- 
making machinery, a house, and a large steam brick 
drier. In course of time as many as 19,000,000 bricks 
were produced by means of this equipment. This action 
certainly effected a saving of a considerable amount of 
money, and for two reasons. The first of these was that 
the cost of carriage of the bricks to the site was avoided ; 
and secondly, that the cost of removal, cartage and 
disposal of the surplus material was also rendered 
unnecessary. How large an item this latter is likely to 
have been will be readily understood when we say that 
the quantity of excavation below the natural surface of 
the ground amounted to no less than 173,000 cubic yards. 
The problem of removing and disposing of the whole 
of this waste material would have been very serious. 

In November, 1905, after the duties of the Southwark 
and Vauxhall Company had been taken over by the 
Water Board, tenders were invited for the construction of 
the reservoir, and eventually the tender of J. Moran and 
Son, Limited, of High-street, Kensington, for the execu- 
tion of the work, was accepted. 

The principal use to which the reservoir when in opera- 
tion will be put will be to afford a low-pressure service to 
the south-eastern portion of the Board's area, although 
by means of mains which exist beneath the river Thames, 
it will be possible to transfer the supply to the northern 
side should it at any time be found necessary. The top 
water level of the reservoir is to be about 144ft, above | 















show not only various views of the reservoir aan | 
building, and in its completed state, but also show clearly 





IN PLAN OF RESERVOIR 


“A” 


consists of a series of parallel segmental arches running 
the whole length of the reservoir from north to south. 
The distance from 
21ft. 6in. in both directions, and consequently the reser- 


centre to centre of the piers ‘is 





the method of construction employed. Segme : 
arches at right angles to the caamnited parallel asist® 
mentioned above are carried from pier to pier throu h 
the series. Two division walls at right angles ry 4 
other divide up the reservoir into four sections — 
| walls are cambered back to back, the space between don 
being filled solid with concrete. This construction is vel 
illustrated in one of the engravings. The outer wae 
the reservoir are of concrete lined on the inside with 
brickwork, headers being provided every fourth course 
that a bond with the concrete might be formed The 
retaining wall varies in thickness at the base from 6ft to 
16ft. according to its depth, and in addition each bay i 
provided with a buttress reaching in most instances te 
the first pier, though on the north and south sides and 
along a portion of the west side the buttresses are carried 
further, and in places where the pressure is greatest th 
buttresses for the retaining wall are carried back to the 
fourth bay from its face. The interior faces of the Meer 
against the outer wall on the north side and considerable 
portions of the east and west walls are of plain vertical 
brickwork, but the faces of the bays against the south 
wall and several of the bays on the east and west Walls 
are constructed with segmental arches similar to those in 
the division walls. 
_ Drainage channels running north and south are formed 
in the inverts on the floor of the reservoir. These are 
connected together near the intersection of the division 
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POSITION OF THE RESERVOIR 


walls, and lead into pockets formed in each of the four 
sections of the reservoir, wherein 30in. emptying pipes 
and sluice valves are fixed. At the point of intersection 
of the division walls a circular valve chamber, 24ft. in 
diameter, has been formed. This extends from the top 
to the bottom of the reservoir, and to this valve chamber 
the various supply, draw-off, and intercommunicating 
pipes are carried, 42in. and 36in. sluice valves being fitted 
to the various pipes for the purpose of controlling the 
water to and from each reservoir, the valves being manipu- 
lated from the interior of a valve house constructed over 
the valve well at the top of the reservoir. 

In addition to the brick arched covering of the reser- 
voir, a layer of 6in. of cement concrete is spread over the 
roof, the whole then being served with a thin layer of 
neat cement carefully trowelled over. The remainder of 
the covering consists of clay and the top soil originally 
taken from the site, the result being that a level surface 
has been formed over the whole extent of the reservoir. 
Air pipes 6in. in diameter are placed at intervals over 
the bays, for the purposes of ventilation and of allowing 
the escape of air during the process of filling, as well as 
the admission of air whilst the water is being drawn off. 

A puddled clay wall, 3ft. in thickness, is formed round 
the outside ofthe retaining outer walls, the puddle being 
taken down into the London clay, in which it is made 
water-tight by careful tamping. The top of this puddle 





INTERIOR VIEW LOOKING ALONG A DRAINAGE CHANNEL 





voir consists of a series of cells or bays, 21ft. 6in. square. | wall is carried up to and is connected with a layer of clay 
The engravings which we give herewith, and on page 476 | extending over the roof of the reservoir. An earthen = 


bankment which extends along the northern side an 
portions of the east and west sides, where the top of the 
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water area is a little over 10 acres. The bottom of the 
main body of the reservoir is at an elevation of 122ft. 6in. 
above Ordnance Datum, and as the top water level, as 
above mentioned, is about 144ft. above Ordnance Datum, 
the general depth of water when the reservoir is full will 
be some 21ft. 6in. A portion of the north-eastern section 
of the reservoir is, however, 12ft. 6in. deeper than this, 
so that the greatest depth of water will be about 34ft. 


burnt ballast, the thickness of these layers 


which measures 824ft. in length between 


line, would reach to about four miles, whilst the length 
of the jack arches connecting the piers is, as a total, over 
three miles. The quantity of excavation below the 
natural surface of the ground is, as already stated, 
178,000 cubic yards, while 14,000 cubic yards of clay 
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PLAN OF THE HONOR OAK RESERVOIR 


were used in the puddle wall, &c. The work has given 
continuous employment to an average of about 400 men. 

The reservoir is divided into four sections, each of 
which is capable of being filled or emptied independently 
of the others. The source of supply is by means of a 
42in, pipe connected by a branch in the Homestall-road 
—see map—to the 42in. main, which conveys filtered water 
from the Board’s pumping station at Hampton to the 




















oir is above the natural surface of the ground, is | quantity of cement used was 20,200 tons, and it was | cost of the work, together with the price of the land and 
on the east side and 3} to 1 on | supplied by Hall and Co., of Beddington-lane, Croydon. | other expenses, will, we understand, amount approxi- 
It is formed of alternate layers | The Jength of the covering arches, if placed in a single | mately to £236.000. 


Adjoining the reservoir is situated a deep well pumping 


| station, the well being 11ft. in diameter and 300ft. deep, 
| the lower 150ft. of which is taken into the chalk, into 


which headings amounting in total length to about 3400ft. 
have been driven in several directions. A large quantity 


"Swain Sc. 


of water has been tapped, and is brought to the surface 
by means of two sets of three-crank vertical triple- 
expansion engines, coupled to deep well pumps with 
cylinders 18in. in diameter and a stroke of 5ft. Steam 
for these engines is generated by six Babcock and Wilcox 
water-tube boilers. The water thus pumped can be either 
delivered into service mains to Nunhead or Forest Hill 
service reservoirs, or into the new Honor Oak reservoir. 
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SECTIONS AT DIFFERENT POINTS IN THE RESERVOIR 


on the site, were built in. 


Nunhead reservoirs, a distance of about seventeen miles. | The whole of the works have been designed by and 
The outlet pipes are also 42in in diameter, and each of carried out under the supervision of Mr. J. W. Restler, 
the four divisions of the reservoir is in communication | M. Inst. C.E., the chief engineer of the late Southwark 
with it, and is connected to a series of valves in the | and Vauxhall Water Company, and now deputy-chief 
“a 6 of Thames ballast to 1 of Portland cement has | valve house, which is situated at the junction of the four | engineer to the Metropolitan Water Board. We have to 
rae used to the extent of 95,000 cubic yards in the | sections of the reservoir, from whence the water is to be | tender to Mr. Restler our thanks for his courtesy in sup- 
oundations, walls, floors and covering. ‘The actual | distributed in various directions as required. The total | plying us with information and the photographs from 


As will be readily understood, a very large quantity of 
material has been used up in the constructional work. 
Thus, in all over 16 million bricks, all of them made 
Concrete in the proportion 








474 


THE ENGINEER 


May 7, 1909 





nee 





which our engravings have been made, and for the 
facilities he has given us during the preparation of this 
article. 

Before the opening ceremony, which took place just 
after three o’clock, those guests who had arrived in time 
were enabled to inspect one of the sections of the reser- 
voir, and to form some conception of the magnitude of 
the work, which, in design and execution, leaves 
nothing to be desired. A noteworthy feature was 
the bricks, which are of a reddish colour, and which 
appear to be excellent in every way. Another point 
which we noticed was the workmanlike manner in which 
the concrete floor had been laid. A numerous company 
had assembled, and they could obtain a view of the pro- 
ceedings on an upper floor of the reservoir overlooking 
a lower part, to which we have already referred, and 
into which the water was eventually turned. 

The ceremony commenced by the Lord Mayor and 
Sheriffs, who had attended in semi-state, making a circuit 
round the section of the reservoir. The chairman of the 
Water Board, Mr. E. B. Barnard, then made a speech 
in which he outlined the history of the reservoir, explain- 
ing how the scheme had been started by the late South- 
wark and Vauxhall Company, and how not only it, but 
the pipe lines leading to it, had been designed and carried 
out in their entirety by Mr. Restler, to whose skill and 
ability he paid a very high tribute. He announced that 
it had been decided to name the reservoir after Sir M. 
Beachcroft, at one time chairman of the Board. He then 
called upon the Lord Mayor to perform the ceremony of 
turning on the water, who, before doing this, made a 
short speech, in which he expressed the pleasure it had 
given him and the Sheriffs to be present on the occasion, 
and remarked that they were all specially interested in 
the undertaking and in the Board, as they contributed 
somewhat extensively to its revenue. Mr. Restler then 
presented him with a key, and explained how that by 
means of electric connections the water would be made 
to flow into the reservoir when the key was used. After 
a short interval, necessary for the water to flow, it sud- 
denly gushed out of an upturned bell-mouthed pipe on to 
the floor of the reservoir. The proceedings were brought 
to an end in a marquee erected on the roof of the 
reservoir. 








ENGINEERING GOLFING Society.—The spring meeting of the 
Engineering Golfing Society is to be held on Wednesday next, the 
12th inst., on the Walton Heath Golf Club’s course. In the morn- 
ing there will be an 18-hole Medal Round. The first division, for 
members with handicaps of 10 and under, will play for the Presi- 
dent’s Challenge Cup, presented by Sir Alexander Kennedy, and 
the second division, for members with handicaps of 11 or over, will 
compete for the Wilson Challenge Cup. A memento and asecond 
p'ize will be given in each division. There will also be a prize, 
presented by the captain, Mr. E. B. Ellington, for the best scratch 
score in the morning round. In the af-ernoon there will be an 
18-hole round, match play against bogey. There will be two 
prizes for this competition. There will also be a prize for the best 
eclectic score in the morning and afternoon rounds under half 
handicap. Members who do not travel by an earlier train will 
proceed by the train leaving Charing Cross at 9.24 and arriving at 
Tadworth at 10.24, where carriages will meet the train. 


INSTITUTION OF Civil. ENGINEERS.—The thirty-fourth annual 
dinner of the London Stndents was held at the Trocadero 
Restaurant on Friday, April 30th, Mr. J. C. Inglis, President of 
the Institution, in the chair. After the loyal toasts had been pro- 
posed by Mr. Inglis, Mr. Camillo J. Guttmann, chairman of the 

» London Students’ Committee, gave the toast of the Institution, 
the Secretaries of the Institution, and the Guests. The chairman 
responded. He was, he said, the first Student of the Institution 
who had occupied the presidential chair, so that he felt quite at 
home. In his opinion, the body of officers of the Royal Reserve 
Engineers to be formed under the auspices of the Institution would 
provide splendid opportunities for bandling men—an essential 
quality in a good engineer. Young engineers now-a-days had to 
cope with increased difficulties, which could only be overcome by 
presenting a bold front to them. Dr. Tudsbery and Captain 
Riall Sankey, R E., followed with speeches in acknowledgment of 
the toast. Professor Unwin also replied. Mr. F. E. Weuatworth 
Shields proposed the health of the Students, and Mr. J. M. S. 
Culbertson, secretary of the Students’ Committee, responded, and 
gave an able résumé of the year’s work, which had beaten all records. 
The Students’ continental tour through Holland, Belgium, and 
Germany extends from July 16th to 26th, and it is expected that 
over one hundred students will be of the party. 


ROYAL INSTITUTION.—The annual meeting of the members of 
the Royal Institution was held on Saturday afternoon (the Ist of 
May), Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. The annual report of the Committee of Visitors for 
the year 1908, testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted, and the 
report on the Davy Faraday Research Laboratory of the Royal 
Institution, which accompanied it, wasalso read. Forty-eight new 
members were elected in 1908. Sixty-three lectures and nineteen 
evening discourses were delivered in 1908. The books and pam- 
phlets presented amounted to about 238 volumes, making, with 708 
volumes (including periodicals bound) rurchased by the managers, 
a total of 936 volumes added to the library in the year. Thanks 
were voted to the President, Treasurer, and Hon. Secretary, to 
the Committees of Managers and Visitors, and to the Professors, 
for their valuable services to the Institution during the past year. 
The following gentlemen were unanimously elected as officers for 
the ensuing year :—President: The Duke of Northumberland ; 
Treasurer: Sir James Crichton-Browne ; Secretary: Sir Wiliam 
Crookes; Managers: Sir Thomas Barlow, Bart., William Phipson 
Beale, Horace T. Brown, the Rt. Hon. Sir Henry Burton Buckley, 
Charles Hawksley, Dr. Donald William Charles Hood, Alfred B. 
Kempe, the Rt. Hon. Lord Kinnaird, Sir Francis Laking, Bart., 
Henry Francis Makins, George Matthey, Rudolph Messel. the Rt. 
Hon. Sir John Fletcher Moulton, Sir Andrew Noble, Bart., and 
the Hon. Lionel Walter Rothschild ; Visitors: Dr. William Arthur 
Brailey, Arthur N. Butt, James Mackenzie Davidson, Richard T. 
Glazebrook, John William Gordon, Dr. James Dundas Grant, 
Major-General Sir Coleridge Grove, Charles Edward Groves, John 
List, Sir Philip Magnus, Robert Mond, Colonel Sir Frederick 
Nathan, the Hon. Charles A. Parsons, James Swinburne and 
Arthur James Walter. A general monthly meeting of the 
members was held on Monday afternoon (the 3rd inst.), the Duke 
of Northumberland, K.G., President, in the chair. Dr. H. S. 
Collier, Mr. J. Benson Kennedy, Professor H. A. Miers, Mr. T. P. 
Warren, and Sir Almroth E. Wright were elected members. The 
Chairman announced that he had appointed the following vice- 
presidents for the ensuing year:—Dr. Donald W. C. Hood, 
Mr, A. B. Kempe, Sir Francis Laking, Bart., Mr. George Matthey, 
the Rt. Hon. Sir John Fietcher Moulton, Sir Andrew Noble, 
Bart., Sir James Crichton-Browne (Treasurer), and Sir William 
Crookes (Hon, Secretary), 


THE QUIXO BOILER-TUBE END AND PLATE 
CLEANER. 

IT is found in practice that, after a marine boiler has been 
in use for some little time, there is difficulty in maintaining 
the full pressure of steam owing to the back ends of the tubes 
and the tube plates having become encrusted with soot and 
other deposit which prevent perfect combustion and the full 
utilisation of the gases. As these tube ends and plates are 
subjected to the intense heat of the combustion chamber, it 
is, of course, impracticable for men to enter in order to 
remove the deposit when the fires are going and steam is up in 
the boiler. Capt. F.S. Pett, of 6, Maison Dieu-road, Dover, 
set himself to devise an apparatus to do the work, and the 
Quixo boiler-tube end and plate cleaner is the result. It is 
quite a simple arrangement, as will be gathered from the 
accompanying illustration, which shows it with its brush 
both in the inoperative and in the operative positions. It 
consists of a half-inch diameter rod which is a foot or so 
longer than the tubes to be cleaned, One end of this rod is 

rovided with a T-shaped handle, and the other end with a 
fork, between which is pivoted a hard wire brush of special 
construction, and 10in. in length. When it is being passed 
through a tube so as to be used on the tube-end and plate 
the brush assumes the inoperative position. When, how- 
ver, it has reached the end of the tube so that; the rod 
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projects some little distance beyond the end, the weight of 
part of the engraving. 


handle of the brush has recesses in it so placed that when 
one of them engages with the pin as shown at the right-hand 
side of the engraving the brush assumes a position end on 
with the rod and can be withdrawn from the tube. In 
practice, in order to remove the brush after it has done its 
work, the rod is pushed some way into the combustion 
chamber and is then turned into the position in which the 
brush falls into line with the rod, this position being easily 
known by the position of the handle in the stokehold. 

The cleaning process is as follows :—A retarder is removed 
from the centre tube of the group to be cleaned and the brush 
is passed through this tube to the combustion chamber. By 
a half turn of the handle in the stokehold the brush is made 


and pulling motion to the handle of the cleaner the brush 
sweeps at one operation round a circle embracing between 40 
and 50 tube ends and a proportionate amount of plate. It is 
found, so we gather, that if the tube ends and plates are clean 
at the commencement of a voyage, and the brush is used 
twice a week during the time the boiler is under steam, the 
tube ends and plates will be maintained free of deposit. 

It is claimed by its inventor that between 11 and 12 per 
cent. of coal is saved by the use of this brush; that steam 
can be more readily kept up without pressing the boilers; 
and that less bunker space and less stoking are required for 
a given voyage. 

We have before us a letter signed by Mr. R. J. McCliment, 
chief engineer of the turbine steamship Invicta, one of the 
8.E. and C.R.’s boats sailing between Folkestone and 
Boulogne, on which the brush has now been used for some 
time. In it we read that after eight weeks’ running the tube 


‘* bird-nesting ”’ ; 
of the commission as at the beginning; that the brush was 
used twice a week, and the time occupied in doing each box 
of tubes was four minutes. Moreover, Mr. McCliment says :— 
“‘I find that I have also saved coal. There is a saving of 
11.6 per cent. over the corresponding commission, viz., 
December to February, 1907-8, without making any deduc- 
tions for protracted passages through fog, &c., during the 
last commission, and a saving of 2.1 per cent. compared with 
the best summer commission, viz., June to August, 1908, 
after allowing 28 tons for protracted passages.”’ 








EXPRESS PASSENGER LOCOMOTIVE—NORTH- 
EASTERN RAILWAY. 
IN our issue of April 23rd last we published a description 
and two-page drawing of the new four wheels coupled ex- 
press locomotives which have recently been put to work on 
the North-Eastern Railway. Asa two-page Supplement with 
to-day’s issue we give a perspective view of one of these fine 
engines. In the article which accompanied this drawing 
there was such an amount of detail that it will not be neces- 
sary to add anything further in the present instance, save to 
repeat that these engines have been constructed at the Gates- 
head Works to the designs of Mr. Wilson Worsdell, chief 





engineer of the North-Eastern Railway Company, 


to assume the cleaning position, and by imparting a rotary | 


ends in the combustion chambers were absolutely free from | 
that the boilers steamed as easily at the end | 
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SHIPBUILDING NOTES. 


RECORDS in shipbuilding, as in other spheres of human 
activity, are made only to be broken, but it is unlikely that 
the most recent achievement of Harland and Wolff, Limiteg 
will soon be equalled by any other firm. During the past 
month they have delivered to owners three vessels of the 
largest size, viz., the Lapland, the Laurentic, and the Min. 
newaska. The last of these, which is for the Atlantic 
Transport Company, is G00ft. registered length, and wag 
placed upon her service on May Ist. If the Australasian 
United Steam Navigation Company’s steamer Mallina, just 
completed by the same builders, be added to the three larger 
ships, the total tonnage delivered within the space of ong 
month works out at slightly over 49,000. This is an effective 
testimony to the enormous capacity of this yard. The com. 
pletion of these contracts should make it possible to push on 
more rapidly with the construction of the Union-Castle liner 
which the firm have on hand, and also with the two 
leviathans for the White Star Line—the Olympic anq 
Titanic. 








IN striking contrast to the present state of the general 
shipbuilding industry in America is the prosperity of the 
Lake district. ew people on this side have any precise idea 
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BRUSH FOR CLEANING BOILER TUBE ENDS AND PLATES 


either of the magnitude of the shipbuilding industry on the 


the brush causes it to assume the position shown in the lower | Great Lakes of America, or of the siz3 and type of the vessels 
It will be observed that a pin | built there. h 
passes through the two branches of the fork, and that the | March two vessels of over 600ft., one over 500ft., and two of 


Since 1st January of this year up till the end of 


460ft. have been launched. In all, about a dozan vessels, 
aggregating about 80,000 tons carrying capacity, have been 
put into the water. During the recently held meetings of 
the Institution of Naval Architects, Dr. H. Sadler, of Michi- 
gan University, read a paper dealing with the freight carriers 
of the Great Lakes, and not a few speakers subsequently ex- 
pressed astonishment, not only at the siz3 of these vessels, but 
at the extreme proportion of length to draught adopted, 
owing to the want of sufficient depth of water in the channels. 
Of course, Great Lake shipbuilding has developed along lines 
of its own, the construction being determined by local factors 
which have no exact parallel on this side of the water. It 
should not be forgotten, also, in considering the structural 
design of these vessels, that the weather conditions they ex- 
perience are not, on the whole, nearly so severe as those to 
which the ordinary sea-going ship is subject. 





ON Thursday, 22nd April, Sir Christopher Furness received 
the honour of the freedom of the Borough of Hartlepool for 
his ‘‘ many and eminent services in the shipbuilding and 
engineering enterprises of the borough, and of his high posi- 
tion in the commercial world.’’ Sir Christopher Furness is 
so intimately connected with so many shipbuilding concerns 
—he was recently elected vice-chairman of Messrs. Palmer's 
Shipbuilding and Iron Company—that he forms a very trust- 
worthy kind of trade barometer, and it is therefore of interest 
to note that he does not appear to be very sanguine with 
regard to the revival of trade, which some recent figures and 
statements had led us to expect. 





THE connection of Caird and Co., Limited, as shipbuilders, 
with the Peninsular and Oriental Company, as owners, has 
extended over many years, and their name appears on the 
name plates of some of the finest vessels in this well-known 
company’s fleet. Their most recent addition thereto—the 
Mantua—which has just been completed and left Greenock 
for her preliminary trials, is one of three vessels of which the 
same makers have built two and Barclay, Curle and Co., 
Limited, one. They belong to the ‘‘ M”’ class of the company, 
and embody all the modern contrivances for comfort and 
safety which are to be found in vessels of this class, in several 
respects being an improvement upon their more immediate 
predecessor, the Mocltan. 








Tue first trials of the new military dirigible balloon were 
made at Aldershot last Tuesday, being confined to lifting and 
balance. The new balloon is like a whale in appearance. Tere was a 
strong wind blowing, and the balloon was not released beyond the 
length of the long tow ropes held by gangs of Royal Engineers. 
The wind caused the balloon to roll about, but by altering the 
rudder head the strange-lookiog dirigible was brought round to 
the wind, and she rode very steadily. Several ascents were made, 
but the engines were not started, and the balloon was soon after- 
wards taken back into the shed, Jt is understood the tests proved 


| very satisfactory, 
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RAILWAY MATTERS. 


a de Madrid of 18th April contains a decree, 
‘sued by the Ministerio de Fomento, authorising the Direccién 
General de Obras Priblicas to arrange for a competition of plans 
for a railway from Madrid to Utiel. 


CreosoTep piles driven on the Louisville and Nashville 
railway in sea water in 1882 are still in service, though it has been 
ecessary to protect a considerable number of them by casings of 

pr or vitrified pipe on account of the damage done by the 


teredo. 

Wirn a view to overcoming the complaints of short 
weight of coals delivered at foreign ports, the North British 
Railway Company has decided to provide weighing machines at 
the coal hoists at Bo'ness Dock, for the weighing of all export 
mineral traffic. 

Tax report of the Royal Commission sitting in Sydney 
on the subject of the crossing of Sydney Harbour by bridge or 
tunnel was issued on March 29th. It recommends the construc- 
tion of three subaqueous tunnels, one each for railway, tramway, 
and road, at a total cost of £1,715,000. We hope to deal with 
this important proposal at length in a future issue. 


Tue British Vice-Consul at Cadiz reports that it is 
proposed to build a strategic railway line from San Fernando to 
Malaga through Medina Sidonia, Campo de Gibraltar, Estepona 
and Marbella, leaving Algeciras to the south, Los Barrios, San 
Roque and Sierra Carbonera. A branch line will connect the 
Arsenal de la Carraca with San Fernando, 


Tue Russian Government have just decided that, for a 
certain period, no further Government guarantee shall be accorded 
to existing railway companies with regard to any new bonds that 
may be issued ; but the guarantee by the Government will be 
granted in the case of new railway lines. This decision was arrived 
at from a recognition of the necessity of not overburdening the 
sorely weighted Russian exchequer, 


Tur British South Africa Company is advised that the 
construction of the Blinkwater Railway line, which extends from 
a point near Gwelo for a distance of some 52 miles into the Charter 
and Victoria districts in Southern Rhodesia, has just been com- 
pleted. The building of this extension was undertaken by the 
trustees of the Beit bequest, in order to develop a most promising 
tract of country, and there is no doubt that the line will be of con- 
siderable benefit to the mines and farms in that part of Rhodesia, 
in addition to increasing the traffic of the Rhodesia Railways main 
line, to which it will act as a feeder. 


In an article on the Natal Government Railways’ 
catering department, the South African Railway Magazine says :— 
“The Natal Railway Administration, like the Natal people, are 
frequently accused of being lethargic, slow, and inert, but that 
this is certainly a fallacy so far as the railways are concerned can 
be proved by the fact that the Chinese repatriates cor.veyed from 
Johannesburg to Durban are fed at lightning speed on the 
stations at which they halt for refreshments. Each train conveys 
about 460 coolies, who are in charge of one European conductor. 
Every passenger is supplied with a hot meal, consisting of two 
courses, and a pint of tea during the stop of six minutes which is 
a'lowed for refreshment. Surely a world’s record in catering !" 


Ix January last a circular letter was issued by the 
Board of Trade to the tramway authorities of the United Kingdom 
calling attention to the desirability of applying speed indicators to 
tramcars for training drivers in judging speed. In the meantime, 
according to Electrical ~~ the Tramways and Light 
Railways Association has been collecting information from its 
members on the subject, and has now addressed a letter to the 
Board of Trade, pointing out that in theie opinion there is not at 
present a speed indicator on the market which will satisfy practical 
conditions. Wherever they have been tried this has been found 
to be the case, and the Association considers that it is extremely 
doubtful whether, considering the varying speeds and different 
services required in tramway practice, indicators could be made to 
fulfil a useful function. 


AmonGst the most interesting special freight vehicles 
which have during the past few months been introduced into ser- 
vice on Indian railways are four travelling gasholders, for the 
Bengal-Nagpur Railway. These four vehicles have each a length 
over buffers of 28ft. 2in., and a length over head-stocks of 24ft. 
The frame carries two solid welded gasholders, each 19ft. 3in. in 
length by 4ft. 2in. diameter. On the platform at one end is fixed 
a combined 2 brake horse-power gas engine and compressor with 
antipulsator, and a 50-gallon water tank carried undsrneath the 
frame, The other fittings include an adjustable regulator, Bourdon 
pressure gauges for the engine and store-holders, &c. There is 
provision for pumping from one store-holder to the other, and for 
pumping from the travelling store-holders into stationary store- 
holders. The maximum working pressure of the holders is 150 Ib. 
per square inch, The gasholder complete has a tare weight of 
11 tons 13 ewt. The vehicles are fitted with the vacuum brake in 
conjunction with side lever hand brake. 


ALTHOUGH surveys in connection with the proposed 
electric railway from Tiflis into Kahetia, have, says a consular 
report dealing with the trade and commerce of Batoum, been com- 
pleted for some time past, and the Georgian nobility of the port 
have obtained a concession to build and exploit the line, yet the 
latter have hitherto been unable to procure the necessary funds 
for the-enterprise. It is, therefore, to be surmised that much 
difficulty in finding the necessary capital for the realisation of the 
scheme is being experienced, which will probably considerably 
retard the commencement of work. The same report states that 
the construction of an electric railway from Tiflis to Vladikavkaz, 
running where possible parallel to the Georgian military road, has 
been decided upon, and this scheme will be carried into execution 
so soon as the funds required for building it have been found. 
The Viceroy and all the more important authorities in the country, 
as well as a large portion of the population of the country through 
wee the line is to pass, are applying for better means of commu- 
nication. 


Train lighting, states a contemporary, has recently 
been receiving special attention in India, and although no sweep- 
ing conclusion has been or can be arrived at as to the best method 
to be adopted in all cases, there is much more material available 
on which to base an opinion, In spite of the improvement in 
incandescent gas burners for this purpose, and in spite of the 
difficulty of using the delicate metal filament in jolting 
railway carriages, electric lighting maintains its popularity. 
Neither the axle-driven dynamo nor the battery method, 
however, is quite so eligible as the newer arrangement originated 
specially for suburban trains in America. A trial has been made 
on the Chicago, Burlington, and Quincy Railway of a system 
in which a 20-kilowatt turbo-dynamo is bolted on the top of 
the locomotive boiler. The machine is 5ft. 6in. long, 2ft. 8in. 
high, 1ft. llin. wide, and weighs 2300 Ib. Nine coaches are 
lighted with 16 candle power lamps, and at the same time the 
engine is provided with an electric headlight said to be six times 
as powerfal as the usual oil lamp Apparently, there is no 
switch gear, the only operation necessary to illuminate the train 
being for the fireman to open the steam valve and start the 
turbine, but as the number of cars attached may vary, a voltmeter 
and rheostat are fitted in the locomotive cab so that the resist- 
ance may be adjusted if necessary. The voltage of 110 has 
been adopted, which is perhaps a doubtful decision, although 
the railway officials have ordered fifteen more trains to-be 
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NOTES AND MEMORANDA. 


Marcu was the month of the heaviest anthracite produc- 
tion in the history of the trade, states an American contemporary. 
The marketable output in the United States was 6,332,474 tons, an 
increase of 1,566,316 tons over March, 1908, and 535,307 tons more 
than was ever produced in that month. 


TE operating cost of the Brooklyn Bridge is found to 
be as high as £72,000 per year, according to an investigation 
made. This figure is the average of 10 years’ maintenance and 
operating costs. In 1907 the cost slightly exceeded £80,000. 
The city’s revenue from the bridge has exceeded £80,000 per year 
during the same period, and has always been larger than the cost 
until 1907, when there was a deficit of £650. 


Tin is reported to have been discovered in Rhodesia on 
the banks of the Ummali River, in the Hartley district. The 
value of the tin is small, being only 4 per cent. It is associated 
with copper, which runs to 3 per cent. The real value of the 
discovery, however, is the fact that the formation of the lode is 
exactly like that of the famous Queensland tin fields, and great 
hopes are entertained that Rhodesia also possesses a rich field of 
this mineral. 


Tue Giffre electric furnace is provided with only one 
electrode, like that of Girod, but differs from the latter in the 
method of effecting the electrical contact with the charge. A 
channel, immediately below the taphole, in the hearth, communi- 
cates with a firebrick-lined passage at the end of which is a thick 
metal rod forming the contact. During the first charge the 
channel and passage become filled with metal, which remains in 
position and ensures good contact between the charge and the rod. 
This filling of metal is not melted by the heat of the furnace, but 
is merely kept red hot by contact with the charge, and by the 
passage of the current. According to the Revue Universelle des 
Mines two of these furnaces—500 kilowatt and 3} tons capacity— 
are in work at the Allevard ironworks, France. 


Water hammer in some of the large mains of the 
Detroit Waterworks has been materially reduced by the use of an 
air chamber, according to the annual report of Mr. George H. 
Fenkell, civil engineer of the water board. The direct-pumping 
system is used. About half a.mile from the pumping station an 
emergency station has been built and equipped with a 1000 cubic 
feet air chamber, an electric motor and air compressor, and other 
apparatus. This chamber is conneeted t@ two 42in. force mains, 
and since its employment the pressure gauges on a 24in. connect- 
ing main a few miles distant have shown a reduction in the 
ordinary water hammer from about 12 Ib. to 3 lb., while the 
hammer on one of the 42in. mains with which the chamber is 
directly connected has been reduced from 10]b. to 4 1b. 


THe March number of Terrestrial Magnetism and 
Atmospheric Electricity contains an abstract by the author, 
Dr. L. A. Bauer, of the report recently issued by the United 
States Coast and Geodetic Survey, dealing with the results of the 
magnetic survey work in the country up to 1906. This report is 
the most complete summary published up to the present, and 
supersedes previous reports. The stations used in the survey are, 
on the average, 31 miles apart, and the charts cover a considerable 
area of the surrounding ocean. All values relate to 1905 
January lst, and are corrected for diurnal variation. The secular 
changes in the United States appear to be much more complicated 
than has been supposed hitherto, and, if cyclic, must have sub- 
periods as well as a principal period. Dr. Bauer is already 
examining the data, with a view to determining what part of 
the magnetic field is referable to a potential, and hopes to base 
other investigations on the material the report supplies, 


OnE of the most notable features about the rew build- 
ing for the New York Times is that four lines of railway run right 
through it. Besides reaching some 360ft. above ground, the 
building extends 48ft. below the street level, and thus embraces 
the Underground Railway, As the offices weigh 15,000 tons, it 
was stipulated that there should be no rigid connection between 
them and the subway, utherwise the inevitable settlement of the 
ground under this great weight would have disturbed the align- 
ment of the railway. Besides this vibrations would have been 
transmitted to the buildiog, to the discomfort of the occupants 
and the danger of its stability. To meet these requirements the 
columns supporting the building, and those carrying the subway, 
were made entirely distinct. Some of the building columns pass 
right through the railway tunnel and the basement beneath to the 
foundations. In these cases an air space is left round the columns, 
so that they do not touch the subway structure. The supports for 
the railway are carried down to the same level as those of the 
building, but have cushions of sand beneath them. This precau- 
tion, together with the relaying of the railway track, has com- 
pletely stopped any vibration being felt in the building. 


LarGE boats of reinforced concrete have been built in 
Italy, and five vessels, of 120 or more tons, have been constructed 
for the Italian navy. The first of these, a 120-ton barge, was built 
in 1906. This vessel, which was built with a double bottom and 
of the cellular type, was recently submitted to severe tests at the 
naval arsenal at Spezia, where a much larger boat of iron, equipped 
with a ram, was directed against it, without producing any con- 
siderable damage. In consequence of the satisfactory results 
obtained in the experiments with this boat, four more of these 
barges were ordered on account of the Italian navy. The problem 
of reinforced concrete ships has been meeting with a good deal of 
attention, and experiments and trials on a much larger scale will 
now be conducted in this kind of construction. Under one system 
the metallic framework or skeleton of reinforcing iron is arranged 
in accordance with the actual distribution of stresses ; this frame- 
work is covered with expanded metal, which supplements the 
protective action by the distribution of armouring over a large 
area, while uniting the various portions of the mass in such a 
manner as to preclude any risk of fracture. This process dispenses 
with the necessity for costly moulds, and renders it permissible to 
employ extremely thin walls. 


Tests carried out at the Institute for Testing Materials 
at the Darmstadt Technical High School have shown, according to 
Preuss (Stak! und Hisen), that the tensile strength of nickel steel 
rivets is two to two and a-half times as great as that of ordinary 
rivets, whilst the resistance to slip is not inferior to that of the 
the latter. At high temperatures the breaking strength of 
nickel steel is higher than that of welded iron, and this applies in 
a still greater degree to the elastic limit. Hence during the cool- 
ing of nickel steel rivets after being hammered up the pasty con- 
dition of the metal ceases at a higher temperature than in the case 
of-we'ded iron, so that elastic stresses are set up at an earlier 
stage. Superheating, followed by slow cooling, lessens the 
capacity of nickel steel to withstand repeated bending at right 
angles and re-straightening, but, even after exposure to white 
heat, the flexion value was 1#, which may be considered satisfac- 
tory for boiler-plate steel. Still higher temperatures cause the 
flexion value to rise again. It is essential that the difference of 
potential between nickel steel rivets and the plates they are 
intended to hold together should not be too great. In order to 
study the influence of electrolytic decomposition, a number of 
nickel stee] rivets and welded iron rivets were driven through 
separate plates of mild steel and immersed for two months in a 
brine correspending to sea water. The loss of weight sustained by 





the nickel steel rivets was in the proportion of 11 to 6 as com- 
pared with the loss sustained by rivets of iron, and further expe- 
riments showed that the difference of potentiul between nickel 
steel and mild stee] -is-greater in brine and tap water than that 





equipped without further experiment, 





between welded iron and mild steel]. 





MISCELLANEA. 


Out of 37 existing blast furnaces. in the Longwy 
district of France only 27 are at present in operation ; the output 
of pig iron per 24 hours amounts to 9032 tons. 


News is said to have reached Greenock on Wednesday 
last that the Admiralty had assigned the building of one of the 
new Dreadnoughts to Scott's Shipbuildiog and Engineering Com- 
pany, which firm, it will be remembered, built the cruiser Argyll 
some five years ago. 


AccorpDING to the Oesterreichischer Zentral Anzeiger 
(Vienna) of 22nd April, the Trieste City Council have accepted the 
plans of Herr Rella, engineer, in connection with an extensive 
water works scheme for the city of Trieste. ‘The cost of the 
undertaking is estimated at 6,329,000 kronen (about £263,700), but 
only about two-thirds of this amount is to be spent at first. 


Tue Rio Grande do Norte commanded by Capt. Bento 
Machado, the fifth of the ten destroyers ordered from Messrs. 
Yarrow, of Glasgow, by the Brazilian Government, ran a success- 
ful official full speed trial on Tuesday, on the Skelmorlie mile, 
attaining the contract speed of 27 knots easily. The trial was 
under the supervision of Capt. Bartholomeo da Silva and Capt. 
Rosauro de Almeida, who were highly satisfied with the result. 


Tue Canadian Government have, it is stated, appro- 
priated £3000 for the erection in Ottawa of a fuel-testing plant. 
It will deal chiefly with peat, with the object of solving the 
problem of utilising the peat bogs by converting peat into 
producer gas from which electricity can in turn be generated. A 
peat bog will also be secured, and a plant laid down to demon- 
strate the best methods of converting the raw material into fuel, 
Peat occurs in immense quantities in Ontario and Quebec. 


Hoaacer’s House, at Buxted, Sussex, states a con- 
temporary, in the centre of the old iron district, was formerly the 
residence of Ralph Hogge, an ironmaster. He is celebrated as 
heving been the first to cast a cannon in one piece. This occurred 
in 1543. Originally, big guns were hooped, and dangerous to 
manage. The worthy merchant’s discovery revolutionised the 
trade, and brought him wealth and fame. His ancient home, 
embowered in trees, is still in good condition, well worth seeing, 
and quite close to the church. On its facade is a hog in bas-relief. 


SEVERAL questions were asked in Parliament last 
Wednesday with reference to the absence of provision for docking 
Dreadnoughts on the East Coast. Mr. McKenna, in reply to a 
question from Mr. Middlemore as to the intentions of the Govern- 
ment in reference to the two floating docks in this year’s pro- 
gramme, declined to add to his previous statement that the designs 
for those docks were under consideration. In reply to Lord R. 
Cecil, Mr. McKenna said that there were at least ten dry docks in 
the country which could receive a Dreadnought which heeled at 
an angle of 1 in 10. 


H.M. Consut at Rotterdam reports that, on 25th May, 
1908, a Bill was passed by the Second Chamber of the Netherlands 
States General voting the necessary funds, estimated at 4,000,000 fi., 
or £333,000, of which Rotterdam will bear 20 per cent. for further 
dredging and other purposes for the proper maintenance of the 
fairway of the port named. Operations are being actively carried 
on, and when completed in the course of 1909 the depth of the 
channel throughout from the sea to Rotterdam will be 32ft. at 
high water. The formation of the Waalbaven, which wiil be the 
largest basin on the Continent, is also being actively carried on. 


AccorDinG to Home-office statistics there were from 
May lst to December 31st of last year 17,973 street accidents 
caused in England and Wales by vehicles. Of these, 746 were 
fatal accidents. Motor cars and motor cycles were responsible 
for 4499 of the accidents, and motor omnibuses for 1156, the 
number of fatal accidents being 198 and 50 respectively. Horse- 
drawn omnibuses caused 11 fatal and 283 non-fatal accidents, 
while other horse-drawn vehicles, excluding tramcars, were re- 
sponsible for 418 fatal accidents and 8627 non-fatal accidents, 
and mechanically-propelled tramears for 69 fatal and 2809 non- 
fatal accidents. In the metropolitan police district motor cars 
caused 44 deaths and 1989 other persons were injured ; motor 
omnibuses were responsible for 42 deaths and 869 non-fatal cases, 
and tramcars mechanically propelled for 16 fatal accidents and 
1408 other cases ; horse-drawn vehicles caused 93 fatal and 3734 
non-fatal accidents. 


Tue Committee for the forthcoming International 
Aéronautical Exhibition at Frankfort-on-Main is making great 
efforts to ensure the success and attractiveness of the under- 
taking. By the middle of April the amount of the guarantee 
fund (£50,000) was over-subscribed, and the sum of £6500 had 
already been promised for prize competitions. Prizes of £500 each 
are offered (1) by Count Zeppelin for the smallest dirigible 
balloon which shall make at least five journeys of not less than 
half an hour’s duration, returning to the sterting-point without 
intermediate landing, and carrying at least two men ; (2) by 
Dr. Gans Fabrice, to anyone who has made the greatest number 
of flights of more than five minutes’ duration ; (3) by Baron 
Krupp von Bohlen-Halbach, the conditions to be arranged by the 
Committee. An Ornithological Exhibition for the representation 
of natural flight is being prepared by the Senckenberg Philosophi- 
cal Society, with the assistance of Prof. Schillings. 


A NOTE on wireless telegraphy appearing in an American 
contemporary, states that the interference of amateurs with wire- 
less messages from the scout cruisers in their recent tests gives 
point to the demands so often made that the Government take 
control of wireless communication. Boys and other amateur 
operators with wireless apparatus nullified arrangements made to 
receive details of the progress of the scout cruisers. The Govern- 
ment wireless equipment aboard the vessels and ashore became 
only annoying in its returns of messages which were received in 
such fragmentary condition as to be often worse than useless, The 
naval wireless station at Newport, say some Press despatches, 
found itself practically put out of action by the amateurs. The 
messages were largely unintelligible from the time they first 
arrived. The stations of the amateurs were already busy. The 
first report of any kind arriving from the cruisers was part of a 
message which said they were in longitude 40.21 N., but failed to 
get the latitude past the amateur interference. 


Frrine at old armour-plated warships has become the 
fashion among the larger naval Powers. The practice made by 
the men behind the French guns, however, when they recently 
battered an old armour-covered hull, does not appear to have been 
anything like so good as that made by British gun-layers when 
they sunk the old third-class battleship Hero in the North Sea, 
where her ‘‘ bones” still lie on the Longsands range. The old 
battleship Edinburgh, states a contemporary, is the next ship to 
be used asa target, and vessels in Admiral Sir W. H. May’s com- 
mand will shortly be engaged in producing some more data re- 
quired by the gunnery schools and the designers at the Admiralty. 
lf the vessel survives the gun fire it is probable that she will be 
snbjected to an attack by torpedoes, as the rapid evolution of this 
latter weapon renders it necessary to carry out experiments in 
order to discover what would be the effect of a well-placed shot 
with a Whitehead on the bottom of a ship of the Dreadnought 
type, which a section of the Edinburgh’s bottom can be made 
approximately to represent. Considering the prices realised by 
such ships as the Edinburgh when sold by auction, they are by no 
means expensive targets considering the useful information that is 
invariably collated from the experiments. An ounce of such fact 
is worth a ton of theory, when experts require to progress on 








right lines in building and equipping our super-Dreadnoughts, 
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*,* With this week’s number is issued as a Supplement a Two-page 
Engravina of a Four-wheels Coupled Express Locomotive, North- 
Eastern Railway. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 


H.M.S. VANGUARD. 
rg Copies of the above fine WOOD ENGRAVING, suitable for Sraming 
can be sent on a roller to any address at home or abroad, price 
8d. each, post free, 
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TO CORRESPONDENTS. 





De Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


pe All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. C, O. (Dresden).—We refer you to an article on ‘‘Chinese Railways” in 
our issue of March 12th last, but fear we can do no more than that to 
help you. 

G. D.—We should advise you to get the opinion of a perfectly independent 
engineer who would look into all the facts for you. Our own opinion 1s 
that the er scheme would give more trouble than it was worth, 
and we should stick to the original idea. 

A. B, C.—There is no substance known which would entirely prevent the 
magnetic lines of force from reaching the small piece of iron. The only 
possible chance of achieving the object you have in view would be to 
insert a “ones of soft iron joining the poles of the magnet and between 
it and the small piece of iron. It is possible that this would have the 
effect of short circuiting a sufficient number of lines of force to pre- 
vent the piece of iron being attracted. We wou'd suggest that you 
should try this experiment, but if it fails we fear that there is no alter- 
native course to pursue. 








MEETINGS NEXT WEEK. 





Tne Ratway Cuivus.—Thursday, May 13th, at 3.30 p.m. Visit to 


Bardon Hill Quarries. Train trom Leicester (Midland) at 2.48 p m. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES ASSOCIATION.— 
Monday, May 10th, at 8 p.m. Paper, ‘‘ Kailway Permanent Way,” by Mr. 
Harold H. Bird. 

Tue INstituTION OF ELECTRICAL ENGINEERS : GLASGOW SEcTION,—Tuesday, 
May 11th, at 8 p.m., at 207, Bath-street, Glasgow. Annual general meeting. 
Paper, ‘‘ Interpole Designs,” by Mr. W. B. Hird. 

RoyaL InstiruTION oF Great Britain.—Friday, May 14th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘Solar Vortices and 
Magnetic Fields,” by Professor George E. Hale, LL.D , Sc.D. 

Tue InstiruTION oF ExecrricaL ENe@ingers.—Thursday, May 13th, at 
8p.m., at the Royal Society of Arts, John-street, Adelphi, W.C. Ordinary 
meeting. Paper, ‘‘ Economics of Medium-sized Power Stations: A Study 
of Comparisons between Steam, Gas, and Oil Engines,” by A. J. J. 
Pfeiffer. 

Junior INSTITUTION OF ENGINEERS.—Wednesday, May W2th, at 7.30 p.m.» 
at the Royal United Service Institution, Whitehall. Paper, ‘‘The Con” 
struction of Coin-freed Mechanism as applied to Gas Meters,” by Mr. Thos. 
8. F. Gibson, Assoc. M. Inst. O.E. Saturday, May 15th. Visit British 
Thomson-Houston Company’s Works, at Rugby, and the Works of the 
Rugby Gas Conm:pany. 

PuysicaL Society or Lonpon.—Friday, May 14th, at 8 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
Papers: ‘‘On a Bifilar Vibration Galvanometer,” by Mr. W. Duddell, 
F.R.S. ‘Effect of Temperature on the Hysteresis Loss in Iron in a 
Rotating Field,” Messrs. W. P. Fuller and H. Grace. ‘‘On a Method of 
Testing Photographic Shutters,” Messrs. A. Campbell and T. Sinith. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—Wednesday> 
May 12th, at 8 p.m., at the Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park,S.W Paper, ‘‘ The Thermal and Combustion Effici- 
ency of a Four-cylinder Petrol Motor,” by Professor W. Watson, D.Sc., 
F.R.S., with an — on “The Physical Properties of some Com- 
mercial Petrols,” by J. 8. G. Thomas, A.R.C.S., B.Sc., and W. Watson, 
A.R.C.S., D.Se., F.R.S. 

Royau Society or Arts.—Monday, May 10th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lecture: ‘‘Aérial Flight,” by F. W. 
Lanchester. Wednesday, May 12th, at8p.m. Ordinary meeting. Aldred 
Lecture: ‘‘ The Principles of Heredity as applied to the Artificial Produc- 
tion of New Forms of Plants and Animals,” by Professor Arthur Dendy, 
D.Se., F.R.S., F.L.S. Thursday, May 13th, at 4.30 p.m. Indian Section. 
‘*Some Phases of Hinduism,” by Krishna Gobinda Gupta, Member of the 
Council of India. 
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The Status of the Water-tube Boiler. 


SEVERAL years have elapsed since the question 
of the adaptability of water-tube boilers to naval 
purposes was one of the crucial questions of the 
day in the engineering world. The reports of the 
Boiler Committee were made just about the period 
when attention was first being diverted from the 
stokehold, over which bitter contention had reigned 
for six or seven years, to the engine-room, where 
the type of propelling machinery that should be 
adopted was the cause of sufficient controversy 
completely to overshadow the equally important 
essentials of boiler-room equipment, and since 
then the boiler question has been largely allowed 
to lapse. But although it has not attracted public 
attention to the same extent as has the introduc- 
tion of the marine turbine, very solid progress has 
been made in water-tube boiler design, to the great 
advantage of the naval service. Quietly and with- 
out ostentation the Admiralty engineering staff has 
eliminated the inferior features of the multitude of 
types from which choice could be made ten 
years ago, and in the process has narrowed 
down to two types the boilers used in his 
Majesty’s Navy. The types with excessively 
bent tubes, or with bends of absurdly small radii, 
and those replete with screwed joints or other ex- 
pensive systems of tube attachments, have all dis- 
appeared, and there remain now only the Babcock 
and Wilcox among the large horizontal tube types, 
and that of Mr. Yarrow, whose well-known simple 
straight tube triangular type has never varied in 
essentials from the time of its application to 
H.M.S. Hornet. A modification of the triangular 
Yarrow system has more recently been introduced 


by the White-Forster patentees, in which all the 
tubes are curved to the same radius, like the 
staves in a barrel, and are so arranged in the 
boiler that, while obtaining the advantage of a pre- 
determined direction of motion when expansion 
due to heat occurs, they are also so arranged that 
any one tube can be cut out or replaced without 
touching any other. 

Boilers of the Thornycroft, Normand, Reed, or 
Blechy nden type havenot been countenanced in recent 
Admiralty boiler specifications for large vessels, which 
expressly stipulate that Yarrow or White Forster 
boilers are to be adopted in certain cases, and Bab- 
cock boilers in others. This is the present position, 
and one which has obtained for a year or two, and 
indicates an important stage in the history of 
marine boilers. It igs not clear why there should 
be two types of boiler adopted ; still less is it cer- 
tain that this will continue much longer. Why 
should the Invincible and Inflexible have Yarrow, 
and the Indomitable Babcock boilers? The coal 
results of the three ships for the same speed are 
almost identical ; the Babcock boilers are slightly 
heavier, but have a somewhat better evaporative 
efficiency ; the Yarrow boilers are simpler, but are 
possibly less easy to clean, though, on the other 
hand, they can stand forcing much better—no mean 
advantage in case of necessity. The adoption of 
the two types in the same class of ship certainly 
indicates that while the Admiralty is convinced of 
the merits of the two types of boiler, neither is at 
present so overwhelmingly superior as to be adopted 
exclusively. 

The Yarrow type—whether Yarrow or White 
Forster in detail is immaterial, as we use the name 
more easily to distinguish the style of design as 
opposed to discarded types—is that inevitably 
adopted in all small craft. In the larger ships its 
presence is as frequent. as that of the Babcock type, 
but in these vessels there is some doubt as to 
whether the most economical proportions of boiler 
have been achieved. The Navy adheres to 1#in. 
boiler tubes, and they do not facilitate good boiler 
design; it is still uncertain whether they are 
superior to 14in. tubes, which enable, in the opinion 
of many engineers, much more efficient dimen- 
sions to be achieved. In practically all the 
modern German ships, and in all sizes, only 
Schulz Thornycroft boilers are used; the Bab- 
cock boiler is non-existent in the navy. In 
France, on the other hand, the large tube boiler 
with the relatively horizontal tubes is still gener- 
ally adopted for all large warships, which are 
now still generally fitted with Belleville or 
Niclausse boilers. The United States Navy Depart- 
ment adheres steadfastly to the Babcock type, and 
has only tried the small tube Thornycroft boiler for 
large ships in the Maine and Missouri. It is worth 
remarking that the individual size of boilers in 
many of the United States vessels is often con- 
siderably greater than in our own service. In 
France, for small craft the Normand boiler is 
general, though White Forster boilers are being 
experimentally tried in two of the new destroyers. 
As recently as the Achilles and Duke of 
Edinburgh classes, the Naval vessels were 
burdened with several cylindrical boilers in 
addition to their water-tube boiler. Since then, 
commencing with the more recent ships of the 
King Edward class, only water-tube boilers 
have been adopted, and these have given general 
satisfaction; boiler defects are now of very rare 
occurrence. 

We need not now adduce figures of comparative 
weight and space occupied in corroboration of the 
well-known saving in these items by water-tube 
over Scotch boilers. What is of more peculiar 
importance at the present time is that great dura- 
bility and freedom from breakdown have been 
shown by the performance of so many of our battle- 
ships and cruisers to accompany the use of boilers 
of this type. This being so, why are water-tube 
boilers not more genera!ly adopted, especially in 
Channel steamers of high speed and small draught, 
in which the reduction of displacement due to their 
use would exercise a very important influence on 
the design? The reason lies to a large extent in 
the attitude of the registration societies, to whom 
the Yarrow type is relatively novel. Commer- 
cial questions of durability and efficiency are 
admittedly very important, but they do not stop at 
the stokehold. If the overall weight of machinery 
can be so reduced by the change as to counter- 
balance the repair bill to a large extent—whether 
by decreased size of ship or by greater cargo capacity 
made available—then the question of repairs is of 
less importance. The first step is to persuade 
registration societies to adopt less drastic—possibly 








unduly severe—regulations as to frequency of 
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thorough overhaul. If we take the boiler-room 
weights of a big Channel steamer of the Ben-my- 
Chree type and of, say, about 14,000 indicated 
horse-power, we should have about 770 tons 
devoted to the cylindrical boiler equipment, and 
about 575 if Yarrow boilers were fitted. The 
difference in weight is 34 per cent. increase of 
cylindrical over water-tube boilers! Such a reduc- 
tion is equivalent to a considerable saving—say 
5 per cent.—on the whole ship, and is worthy of 
some effort on the part of shipbuilders and ship- 
owners to acquire that detailed information as to 
the reliability of Admiralty boilers, which, for such 
purposes would, we feel sure, be generously 
afforded. 

The general design of the triangular type of boiler 
has in Admiralty hands been considerably improved 
in late years. More space has been allotted for the 
better combustion of the fuel, the size of drums 
and water pockets has been increased, and the 
requirements as to either straight or White Forster 
tubes being adopted has obviated nearly all of the 
trouble due to the rapid wear of tubes, such as used 
to be experienced in the earlier types. As a further 
precaution, excessive combustion per square foot of 
heating surface has been curtailed to a limit of 
1.11b. This is far less than obtains in both the 
French and German navies, where the torpedo- 
boat boilers are forced unmercifully. A generous 
allowance of grate area has also conduced to 
greater durability and efficiency, and in many other 
ways the boilers of to-day represent great improve- 
ments over those of eight or ten years ago. The 
attention that has of late years been devoted to 
types of engines, or to systems of heavy gun 
armament, might find profitable matter in a 
reconsideration of the boiler question. 


The Pay of Junior Engineers in the United States. 


THERE is a certain amount of unrest among the 
junior members of the profession at the other side 
of the Atlantic, which, if so far it has led to nothing 
more serious, has at all events done something 
towards the establishment of a species of guild or 
union the object of which is the improvement of 
the status of young engineers, their pay, and 
position. The correspondence columns of the 
technical Press have been opened for the statement 
of grievances, the suggestion of remedies, and a dis- 
cussion of the question at issue. {t appears that 
the pay of draughtsmen and under rianagers is very 
small—indeed, quite inadequate to remunerate them 
for the work they do. It is held, too, that those 
who hold the higher positions get all the loaves 
and fishes. We shall not pretend to decide the 
merits of the case. The interest of the movement 
lies in the-bearing which it has on the educational 
system of the country. We may say, however, that 
a table has been published in the Harvard Engineer- 
ing Journal setting forth the average salaries earned 
by graduates of the Massachusetts technical schools 
after various periods of apprenticeship and practice. 
From this table it appears that the pay of the 
trained engineer, even after ten years’ experience, is 
little if at all greater than that of the fitter or turner 
or erector under his orders, and we are assured that 
this condition prevails all over the country.” 

We have here the old time complaint, which does 
not appear to be peculiar to any country. The man 
who has spent much money in a technical college 
finds that he might be better off if he had kept it 
in his pocket. It is impossible to avoid the con- 
clusion that there are in existence two definite 
standards of merit established by two different 
publics, if we may be allowed the phrase. The 
first is the professional public—a man’s own com- 
peers—to whom the possession of a college degree 
has a quite unmistakable significance. The second 
is the manufacturing public—the men who make 
machinery of all kinds to sell at a profit. Unfor- 
nately, it is almost impossible to trace conclusively 
any precise relation between a college degree and 
the power to turn out steam engines, let us say, at 
@ price 25 per cent. less than that at which they 
can be sold. We have here the crux of the whole 
burning question. What is the pecuniary value of 
a highly scientific technical college training? The 
answer to this need not be in any way condem- 
natory of scientific instruction, and yet it may 
take count of the existence of things as 
they are. It is worse than waste of time 
to argue that the steam engine maker who 
cannot see that a highly trained man must 
be better for him than the man who has 
never been inside a lecture hall ora class-room must 
be a fool. We must take the facts as we find them 
both in this country and the United States, and 


on a better footing. The degrees which a 
young man may have taken in engineering are, 
to the greater number of the firms likely to 
give him employment, of little significance. 
There are, however, exceptions, and to these 
exceptions we shall come in a moment. The 
natural deduction is that the employer must 
himself be educated to appreciate the difference. 
He must be made to understand that the college 
man, if not worth more money than the man with 
imperfect scientific training, is, at all events, the 
better man for any given position. That is to say, 
if there are two candidates apparently of equal 
merit, the one trained, the other not, then the 
trained man ought to have the preference. Who 
is going to do this teaching? Obviously the work 
lies with the men from college. They must con- 
vince the employer that they are the best men. 
Hitherto, unfortunately, this is just what they have 
failed to do in the United States and everywhere 
else. This is not their fault, but their misfortune. 
The last thing taught in a technical school is how 
to make things at a profit. We are assured 
that it constitutes no part of the duties of 
a technical college to teach second or third 
year pupils that the cost of boring a cylinder 
is so much, or that the price of crank shafts made 
in one way is £60, and in another £50. We do 
not dispute the validity of the reply; but the 
young man seeking a job may find himself heavily 
handicapped by his inability to answer what are 
really very pertinent questions. The statements 
to which we have referred as being made in the 
United States, all seem to centre round the technical 
college student. It is he who maintains that his 
pay is in no sense an adequate return for the cost 
of his education. But the manufacturing engineer 
has nothing whatever to do with that side of the 
question. The lack of visible connection between 
the work which the ex-student will have to do and 
the college training which he has received is the 
weak point in the student’s armour; and if to an 
ignorance of what in an employer's eyes are 
essentials is added what is expressively termed 
“side,” then the student may easily find that 
the world uses him very hardly indeed. 

We have referred above to the exceptions. 
It is beyond question, we are happy to say, 
that there is a demand for young men with 
a high scientific training; but the demand 
is very small, for reasons which should be 
obvious. There can, for example, be only one real 
head for a laboratory; that is to say, only one 
man who can earn a high salary. There is no 
room for more. The same statement is true of 
a test house. In no drawing-office could employ- 
ment be found for more of the higher mathematics 
than falls within the compass of a single brain. 
There is only one man in a big Atlantic liner who 
can get the pay of a chief engineer. In point of fact, 
the higher the training the fewer are the openings 
presented for utilising it. A little leaven leavens a 
large lump. Let it be clearly understood that in 
writing thus we do not deprecate technical training — 
far from that, we advocate it. But in this country 
and in the United States young men must not 
grumble if they do not obtain from an expensive 
education what they think they deserve. Much 
more will probably be got in the future, when 
care is taken to teach the student how to make 
money as well as machines, or railways, or docks 
or reservoirs. But for the moment all concerned 
will do well not to expect too much. It must 
always be remembered that it is the man him- 
self and not his training that wins a good posi- 
tion. No amount of training could make successful 
engineers of some men, whilst others reach eminence 
with no preliminary training at all. Sir Robert 
Hadfield, writing to a new French monthly maga- 
zine, Idées Modernes, expresses the true fact very 
neatly :—‘‘ La combinaison,” he writes, “de la 
science et de la pratique est de la plus grande 
importance, mais je ne pense pas qu'elle puisse étre 
obtenue par aucune education; pour atteindre au 
plus haut degré du succés, l'homme a_ besoin 
surtout de son aide personelle, de son intuition 
personelle. ’ 

As to the movement to which we have referred 
for the establishment of a species of guild or trade 
union—if we may venture to use the words without 
giving offence—it may be that it will do good. A 
great trouble is that there are far more men than 
work for them. A correspondent of the Engineering 
News states that a beginning has been made. 
Writing of the inability of engineers to assert their 
claims, he maintains that it is the result of lack of 
co-operation “and organisation among engineers, 
which is due to the so-called ‘Ethics of the Pro- 





consider what is to be done to place matters 





fession,’ a code of ethics which is very fine in 


————— 
theory, but in practice has resulted in more harm 
to the economic standing of the profession than if 
we had no code at all. It is about time that 
engineers dropped all false ideas and theories, and 
worked together for the advancement of the pro. 
fession economically as well as scientifically, ang jt 
is for this purpose that the Technical League hag 
been formed. The growth of the League hag been 
rapid, and there is no reason why engineers all 
associated for this common end could not obtain 4 
more just recompense for the responsible and 
important work they are called upon to do. There 
is no question if this were done that the scale of 
salaries for engineers could be increased two-fold 
without injustice to anyone.” It is no donb 
possible that good can be done in this way, but the 
radical change must be brought about by the 
growth of the movement now in progress to make 
technical engineering education a mental possession, 
valuable from the purely commercial as well as 
the purely scientific point of view. 


Propellers in Tubes. 


THE latest contribution to the literature of the 
screw propeller is a paper “ On the Adaptation of 
Steam Turbines for the Propulsion of Vessels at 
Moderate Speeds,’ by Mr. Yasuzo Wadagaki, 
Japanese engineer, read before the North-East 
Coast Institution of Engineers and Shipbuilders, in 
Newcastle-upon-Tyne, on the 23rd of April. The 
paper is principally remarkable for the somewhat 
upsetting results of certain experiments carried out 
by the author, at the Imperial Naval Dockyard at 
Sasebo, with the object of ascertaining the results 
which would be obtained by putting a propeller into 
a casing or tube designed by the author. The paper 
begins by going over the old ground, and showing 
that the turbine runs too fast for the propeller. It 
then discusses various methods of overcoming the 
difficulty, three of which are old; two others we 
propose to discuss briefly, because they «re both 
novel, the first being peculiarly so. It can best be 
described in the author’s own words :—'‘ It is a 
method in which the residual available energy in 
the exhaust steam from the main propelling engines 
or turbines is used for driving an auxiliary turbine 
having no direct mechanical connection with the 
propeller shafting, but coupled directly with a 
rotary steam compressor of suitable design, so 
arranged as to compress the main supply of live 
steam from the boilers to a still higher pressure 
and temperature, before it is admitted to the main 
cylinders or turbines.” 

This proposal is certainly startling from its 
audacity; and it loses nothing when we come to 
consider fairly what the magnitude of the machinery 
must be to enable it to handle the volume of steam 
which passes through a turbine of even moderate 
dimensions. We have in effect the “ mixed grill” 
in a new form—reciprocating engines, combined 
with an exhaust turbine, which, instead of driving 
a propeller, compresses the steam for the piston 
engines. The author claims that in this way the 
maximum amount of the energy still left in the 
steam at the last stage of its expansion can be 
saved and restored to the main supply of live 
steam in the shape of increased pressure or tem- 
perature or both. This system involves no 
mechanical losses, except that due to friction 
of the shaft bearings. On the other hand, he 
points out that its adoption would give all the 
advantages of superheated steam practically at no 
extra cost in power, resulting in a considerable 
improvement in the steam economy of the main 
propelling machinery. The utmost that can 
be said of the scheme is that on paper it 
is feasible. But we have no figures or calcu- 
lations which would enable us to arrive at 4 
just conclusion as to the precise results which 
the author expects to realise in practice. If we 
assume, for the sake of argument, that a distinct 
thermal advantage would be gained—and this is by 
no means clear, considering the phenomena which 
attend the compression of steam in presence of 
water—we have to consider to what extent the 
pressure would be raised. Thus, in such a ship as 
the Laurentic, we find the turbine developing 4 
little over one-fourth as much power as the two 
piston engines. Allowing for various sources of 
loss, we may assume that one-fifth of the power of 
the piston engines would be available to compress 
the steam. Would this be got back again in the 
reciprocating machinery ? and in what way would 
that machinery have to be modified to utilise the 
augmented pressure? The problem is certainly 
novel. It may serve to amuse the student fond 
of abstract thermodynamics, Its practical value 4s 
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The second scheme is far simpler. It is a very 
old idea to put the propeller intoa tube. The theory 
is that the tube will prevent the scattering of water 
sideways by centrifugal action, and so augment the 
thrust for any given power. The scheme has been 
patented under many forms and by many persons 
notably Mr. Arthur Rigg and Sir John Thorny- 
eroft—but Mr. Wadagaki’s theory is different. 
The purpose which he has in view is the supplying 
of the propeller with more water than it can get in 
the open. Instead of using a plain cylindrical tube, 
he uses one of the Venturi type—that is to say, 
flared at either end and contracted in the middle— 
and just in this contracted space or throat he places 
his propeller. The outside of the tube is parallel, 
the coning being worked in its thickness. The author 
argues that the water passing through the tube will 
acquire a higher velocity than that at which the 
ship passes through the water, which would be its 
speed in a plain parallel tube. As the cross section 
area of the channel is gradually contracted toward 
the screw propeller, the velocity of water is 
correspondingly accelerated in inverse ratio until, at 
the most contracted part of the channel, the 
velocity rises to a maximum. And it is here that 
the water is acted upon by the screw propeller. 
Thus the propeller is enabled to operate in water 
having a relative velocity much higher than the 
forward speed of the vessel. After passing through 
this contracted part of the casing, the water comes 
to a gradually expanding part of the channel in the 
after body of the casing, with its velocity corre- 
spondingly reduced. The only basis for the view 
that more water will pass is the fact that a Venturi 
tube has a discharge 2.5 times as great as a plain 
orifice of the same diameter. 

According to all received ideas about the screw 
propeller, the result obtained ought to be much 
worse than it would be if the screw revolved in the 
open; the action would be similar to that taking 
place when, as in turbine propulsion, two screws 
are mounted on the same shaft and the leading 
screw  feeds’’ that behind it. We know that in 
theory, at all events, we have only to run the 
screw faster or make it a quicker pitch to restore 
its efficiency, because if we take time as the 
factor, the result is the same whether we increase 
the velocity of water moving at 25ft. a second to 
50ft.a second, or impart to water at rest a velocity 
of 25ft. per second. But in practiceit is known that 
fed screws are always of inferior efficiency. As a 
matter of fact, the screw was found to beactually very 
much less efficient with the tube than without it, 
and the advantage realised was not derived from 
the screw directly, but in quite another way, which 
will be explained presently. Furthermore, the 
Venturi tube must be pulled through the water by 
the ship. Mr. Wadagaki concludes that the re- 
sistance will be only that due to the skin friction of 
the tube. He forgets that if water has velocity 
imparted to it, whether by a Venturi tube or in 
any other way, work must be done on it. In other 
words, there will be a resistance quite apart from 
skin friction. All things taken into consideration, 
it might be reasonably predicated that even if the 
thrust of the screw was greater ceteris paribus 
than if it worked in the open, yet that all that 
might be gained in this way would be wasted in 
overcoming the resistance set up by the enclosing 
tube. But, curiously enough, the experiments 
tell a different story, and Mr. Wadagaki is 
apparently right within limits in his reasoning and 
conclusions. 

The experiments were made in a tank round 
which the water could move. The screw propeller 
was Sin. in diameter, with a uniform pitch of 10}in. 
It was made with three blades, their total expanded 
area being just about 30 square inches. The casing 
within which the screw propeller was arranged to 
operate had the inlet diameter of 134in. and the 
outlet diameter of 1l4in. The diameter of the 
propeller casing at the most contracted part of 
water channel was Qin., leaving a clearance of #in. 
over the tips of the blade. The length of fore 
body of the propeller casing was 5in., the shape of 
the inlet end of the water channel approximating 
to the natural form of the contracted vein. The after 
body of the propeller casing was 15in. long, with 
an expanding channel of easy form. The total 
length of the propeller casing was thus 20in. It is 
not necessary to describe the driving apparatus and 
that for measuring the thrust. They were quite 
adequate. Trials were made with and without the 
casing, the general result being that the total thrust 
obtainable with such a system of screw propulsion 
1s about 11 per cent. more than would be the case 
if the same screw had operated in free water at the 
same expenditure of power, and that for any given 
ship steaming at any given speed, the use of such 





casing round the propeller would admit of the latter 
working at about 11 per cent. more revolutions 
than if the same propelier worked in free water. 
But this is not the whole story. In one set of 
experiments the casing was carried on small wheels 
running on rails above it. In this way the casing 
could move freely longitudinally in a direction 
parallel with the screw shaft. A spring, lever, and 
recording device were added, by which any tendency 
manifested by the casing to move could be measured 
as to its amount. We have seen that the natural 
assumption is that a considerable effort would be 
required to drag the tube through the water. Far 
from this being the fact, the casing exerted a con- 
siderable thrust, which had to be added to the screw 
thrust. Some of the figures we give here. With 
the casing not in use, revolutions 800 per minute, 
the thrust was 38.6 lb.; with 1245 revolutions it 
rose to 78.7lb. With the casing the propeller 
thrust was 221b. and the casing thrust 7.4 lb., or 
29.41b. together, revolutions 850. With 1240 
revolutions the casing thrust was 28 lb., while the 
propeller thrust was 49.3, or in all 77.3 Ib. At 
first sight these figures show a loss instead of a 
gain, but whereas the watts required to give a 
thrust of 78.7 lb. were 3168, those required to give 
a thrust of 77.3 lb. with the casing, were only 
2535 lb. The figures for all the experiments are 
quite consistent. The only explanation given by 
the author of the cause of the casing thrust is con- 
tained in the following passage: “The centrifugal 
force imparted to the water is usefully converted 
into a forward thrust by virtue of the increased 
pressure of water acting on the divergent side of the 
discharge end of the casing.”’ 

The value of the experiments, in so far as the 
propulsion of ships is concerned, is vitiated by the 
circumstance that there was no ship, and that 
the propeller was fed by the current coming round 
the tank instead of advancing steadily through still 
water. But even with this drawback, the experi- 
ments possess much interest, and deserve careful 
consideration. As we have already said, they appear 
to be first made with a propeller fitted in a Venturi 
tube, and that tube fitted to record the stresses 
to which it was submitted. 


The Aeronautical Committee. 


ON Wednesday last Mr. Asquith announced in the 
House of Commons that the Government had 
appointed a Special Committee to study the question 
of aerial navigation, and, in reply to a question, he 
added that sufficient funds for the investigations 
would be provided. We trust that the nervous 
folk who fear a sudden onslaught on our devoted 
islands by ships of the air, as well as the legion 
of inventors who desire to see their designs 
developed at the public expense, will be satisfied 
by this announcement. The Government have 
had great pressure put upon them, and possibly 
they could have adopted no wiser course than the 
appointment of this Committee. It not only gives 
the impression that the Government really are 
doing their best to encourage the new industry, 
but the Committee itself may form the nucleus, 
if need should ultimately arise, for some body 
equivalent to the Board of Admiralty. That the 
Committee will evolve anything themselves we do 
not believe, and even that they will be of material 
assistance to the private inventor we doubt not a 
little. Their chief duty, we imagine, will be to act 
as a sieve to separate the possibly fruitful ideas from 
the hopeless, and to vote funds for experiments 
with the former. On what grounds the members 
of the Committee have been selected we are 
unable from a mere study of the names to gather; 
but the general deduction that it is a scientific, 
almost an academical, rather than a practical ex- 
perimental body, is not unjustifiable. The names 
will be found on another page, and it will be noticed 
at the same time that the National Physical Labora- 
tory is to be saddled with the practical work. We 
all know and admire the admirable investigations 
that Dr. Stanton has carried out at Bushy, but it 
is impossible to deny that they have been con- 
ducted on a scale which can be of but little value 
in the coming development of the aeroplane. We 
have already enough experimental statistics, and 
the time has certainly arrived when the work must 
be done with full-sized machines; and where, we may 
ask, is space to be found at Bushy for such work ? 
The Committee may do useful work of a kind, but 
we are convinced that for many a long day to come 
the best work will be carried out, as it always has 
been, by the private individual and enterprising 
manufacturers. 














LITERATURE. 





Hints to Ccal Buyers. By Charles E. Evans, Cardiff. The 
Business Statistics Publishing Company, Limited. 

Tuis book has been compiled with the object of pro- 
viding buyers of Welsh coal, shipowners, and others 
interested in the shipment of Welsh coal, exhaustive 
information on the South Wales coal trade. It does not 
deal with any other coalfield, and considering this fact 
the title of the book is somewhat misleading. To dealers 
in Welsh coal, however, it will undoubtedly be of great 
value, especially on account of its maps, diagrams, and 
classifications. The maps and diagrams we may say are 
altogether admirable, but there are several inaccuracies in 
the classifications, which will no doubt be corrected in future 
editions. On page 17, for example, Cwmaman should 
surely be transferred from the list of Cardiff dry large 
steam coals to the semi-bituminous group. The more so 
since Fforchwen, which is a Cwmaman pit, and which as 
is well known produces the dry coal from the Cvmaman 
Colliery, is correctly placed in the dry list. The coal 
commercially known as Cwmaman is certainly semi- 
bituminous, and should appear in the same class as, say, 
Lewis-Merthyr, Dowlais Merthyr, kc. A buyer wishing 
for information regarding “ Empire large coal” would be 
perplexed by finding it classified under “ Swansea large 
steam coals” and also under“ South Wales anthracite 
coals in the neighbourhood of Glynneath.” It cannot 
come under both these headings. As a matter of fact it 
does not come from the Swansea district at all, but is won 
close to the British Rhondda in the Glynneath district. 
Again, it is not an anthracite coal, but a steam coal, 
and is so marked on the map. On page 23 Mr. 
Evans defines anthracite as “the true anthracite of 
the western portion of the South Wales coalfields,” and 
yet in his list of anthracite coals he includes Crynant, 
Onllwyn and Llwynon. These coals are not true anthra- 
cites, but they are often called bastard anthracites. 
Rheola, British Rhondda, and Ynisarwed should not be 
described as “ Swansea Jarge steam coals,” for though we 
admit the difficulty of classification they undoubtedly 
constitute a distinctive class of their own and are gene- 
rally known as Glynneath steam coals. Powell-Duffryn, 
New Tredegar coal appears under both Cardiff semi- 
bituminous small steam and under Monmouthshire 
small steam coals. This is, of course, a slip, as obviously 
the coal cannot be both a Monmouthshire and a Car- 
diff. It is really the latter. 

The rest of the book contains remarks on various 
South Wales coals, hints on bunkering, remarks on forge 
coals and cokes, and screening plant. It contains also a 
great deal of miscellaneous information on South Wales 
dock charges, analyses of coals, ventilation, terms of sale 
f.o.b. and c.i.f., and various charter parties. Notwith- 
standing the inaccuracies to which we have drawn atten- 
tion, and which, as we say, can easily be corrected in 
future editions, the book will undoubtedly be useful. 





SHORT NOTICES. 


To and Fro in London. London: Simpkin, Marshall and 
Co. Price 6d.—This is a new publication, which is intended 
to show how to go from any one place to another in London 
or its suburbs by using a combination of train, tube, tram, 
omnibus and motor omnibus. Ié is a highly ingenious 
compilation, which has involved an immensity of time and 
trouble in its preparation. It is divided into three parts and 
a supplement. Part I. is a list of every street, square, 
railway station, &c., in London; Part II. contains a list 
of places of interest, such as clubs, hotels, business 
houses, shops, &c.; and Part IIT. is the route directory, 
and shows the nearest route by public conveyance from 
any place to any place in London. The method of using 
the book is simple: each street, principal building, &c., is 
supplied with a number. First of all, one looks up the num- 
bers allotted to the place started from, and the place which it 
is desired to reach. One of the numbers so obtained refers to 
a table in Part III., and the other number to a particular 
part of this table. This particular part gives briefly, but in 
sufficient detail, the route to be pursued, and the method of 
conveyance to be adopted, whether train or tram, motor or 
horze omnibus, or tube, or a combination of two or more of 
these. The supplement treats of the suburbs, and it consists 
of a list of every line of tram, motor omnibus, horse omnibus, 
district railway or tube running to and from London and the 
outlying suburbs. We have tested the book in a number of 
ways, and found it wonderfully accurate. It will no doubt 
be found of considerable use. 

Graphical Determination of Earth Slopes, Retaining 
Walls and Dams. By Charles Prelini, C.E. London: A. 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 8s. net,—A large section of this book 
consists of graphical methods of solving problems concerning 
the slopes of earth embankments, the lateral pressure of earth 
against a wall, and the thickness of retaining walls and 
dams, and the graphical methods of Culmann, Rebhann 
Weyrauch, Blanc and others have beenemployed. There are 
five parts; the first deals with forces which determine the 
various slopes of the earth embankments. The second is 
devoted to graphical determination of the pressure against 
a retaining wall. The third chapter gives an analytical 
demonstration of Professor Rebhann’s theory, together with 
formule deduced from the analytical theories of Weyrauch 
and Rankine. The design of retaining walls is considered in 
the fourth chapter ; and in the last chapters the subject of 
dams is dealt with. The illustrations accompanying the 
letterpress are clear, and are not spoilt by a superabundance 
of unnecessary detail. 

The Mercantile Year-book and Directory «f Exporters, 1909. 
London : Lindley Jones and Brother, 21, St. Helen’s-place, 
Bishopsgate-street Within, E.C. Price 10s.—The various 
sections of this book have been revised, and a considerable 
number of new names have been added, while the original 
contents have been corrected and brought up to date. 
Part II., which deals with Importers in the Colonies and 
Foreign Countries, has been increased by ten pages. This list 
deals with no less than 888 countries and towns in various 
parts of the globe, and contains the names of upwards of 6000 
buyers abroad. 
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THE KINGSBURY AND WATER ORTON | 


RAILWAY. 


From May 2nd the Midland Railway Company’s Birming- 
ham and Derby train service has been considerably facili- 
tated and slightly accelerated by the opening of a short 
but important “avoiding” line between Kingsbury and 
Water Orton stations, which enables the through express 
and mineral traffic and the fast local trains to escape the 
detour vid Whitacre Junction and Forge Mills, whereby 
the journey was hitherto accomplished. The new line 
effects a saving in distance of 1} miles ; but the difference 
in mileage compared with the old route is represented by 
a proportionately greater saving in time— viz., four or five 
minutes, as the sharp curve at Whitacre Junction on the 
latter compels a very marked diminution in the speed of 
all trains on reaching that point. 

The old distance between Birmingham (New-street) and 
Derby vid Whitacre is 42} miles; but no engineering 
obstacle ever existed to the formation of a more direct 
route. The line was originally constructed to run vid 
Whitacre for the following reasons. In 1836 three 
important railway undertakings were authorised in the 
Midlands. These were:—(1) the Midland Counties, 
extending from the Pinxton collieries to Leicester and 
Rugby, with branches from a point near the river Trent 
(Trent Junction) to Derby and Nottingham respectively. 
This system purposed to make a junction with the 
London and Birmingham Railway at Rugby, and so to 
constitute itself a main line, Rugby to Derby. (2) The 
North Midland, extending from Derby to Leeds vid 
Normanton. (8) The Birmingham and Derby Junction. 

The Midland Counties Company was first in the field, 
and when the North Midland scheme was promoted it 
proposed to join up with the latter system at Clay Cross 
or Chesterfield. This suggestion greatly alarmed the 
North Midland directors, as it threatened to deprive them 
of some of their traffic to and from the south. Accord- 






From Stafford 


All Lines belong to the Midland (. 
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Fig. 1i—PLAN OF THE LINES IN THE DISTRICT 


ingly, the North Midland Company became the parent of 
the Birmingham and Derby Junction Railway, which line 
was surveyed to follow a rather indirect route vid Whit- 
acre,in.order that a branch might be constructed from 
thence to. Hampton-in-Arden, on the London and 
Birmingham Railway, thus giving it an independent 
route to London wi'hout having to rely upon the Mid- 
land Counties. system. 

The North Midland authorities succeeded in fore- 
stalling their rivals. The London and Birmingham Rail- 
way was opened throughout on September 17th, 1838, 
and on August 12th, 1839, ordinary traffic between Derby 
and Hampton, vid Burton, Tamworth, and Whitacre, com- 
menced. The final section of the Midland Counties 
route, viz., Leicester to Rugby, was not ready for service 
till July 1st, 1840. Therefore, for nearly a year the only 
route from Derby and Nottingham to London was vid 
Whitacre and Hampton. The completion of the alterna- 
tive Rugby route was followed by a fierce war of rates, 
during which the first-class fare for the 38} miles between 
Derby and Hampton dropped to 2s., and it was even pro- 
posed to convey through passengers free for this part of the 
journey. This race to connect with the London and Birming- 
ham system accounted for considerable delay in completing 
the Birmingham and Derby Railway as between Whitacre 
and Birmingham (Lawley-street), vid Forge Mills, Water 
Orton, and Castle Bromwich. This section, 9 miles 
71 chains in length, was not begun till 1841, and its open- 
ing took place on February 10th, 1842. Two years later, 
the North Midland, Midland Counties, and Birmingham 
and Derby Junction Railway Companies amalgamated 
under the name of ‘The Midland Railway Company,” and 
shortly afterwards, by virtue of its absorption of the Bir- 
mingham and Gloucester Railway Company, the new com- 
pany obtained access to the London and North-Western 
Company’s new central station at New-street, Birming- 
ham, which circumstance, together with the aid of the 


mixed gauge south of Gloucester, enabled through trains to 
be run from Leeds to Bristol. The short branch— 
63 miles—from Whitacre to Hampton was deprived of 
its transcendent importance upon the conclusion of the 
above agreement. To-day it is only known as a railway 
curiosity, due to the fact that the entire service consists 
of one passenger and one goods trains in each direction 
per week day. In deciding to construct a “ cut-off” from 
the Birmingham and Derby Railway as between Kings- 
bury and Water Orton the Midland Company was not 
prompted solely by the desire to obviate the check to 
fast runring exerted by the Whitacre curve of 
24 chains radius. Whitacre is also the junction where 
the branch to Nuneaton and Wigston begins. The track 
capacity having already been augmented between Bir- 
mingham and Water Orton, it was realised that the same 
measure of relief ought to be extended as far as Whit- 
acre. Thus the idea presented itself that both objects 
could be better achieved by the construction of a short 
avoiding railway for the Birmingham and Derby traftic. 

Here it should be explained that as originally made, 
the curve at Whitacre was of a mile radius, and it was 
not until the Whitacre and Nuneaton line was constructed 
in 1861 that the present sharp curve was put in, with a 
view to providing a junction station that should serve 
both the Derby and Birmingham line and the Nuneaton 
line, as well as the Hampton branch. 

The new line, the construction of which was begun in 
April, 1907, is 3 miles 68 chains in length, and possesses 
as yet no intermediate station. Save for a curve at each 
extremity, viz., of 95 chains radius at the Kingsbury end, 
and of 90 chains radius at the Water Orton, the route is 
absolutely straight. The ruling gradient is 1 in 330, and 
the steepest 1 in 300. Notwithstanding the short 
distance covered, the engineering difficulties encountered 
were rather remarkable. For two-thirds of its length 
the railway traverses a flood area in connection with the 
river Tame, which itself is crossed twice. In passing 
through these meadows and low-lying land the founda- 
tions of the permanent structures had to be sunk to a 
considerable depth, and in several cases running sand 


strong creosoted fence, in addition to which there jg 
inner quickset fence. an 

For signalling purposes the line constitutes a gin ] 
block section, wl it is track-circuited in order to “ha 
an electric lock upon the fixed signals, which esa . 
“home,” “outer home,” “distant,” and “startin 
signalling points. Lastly, the equipmént of this imposin 
looking railway includes the innovation of the erection ot 
commodious platelayers’ cabins at stated intervals, 

The Kingsbury and Water Orton Railway has been 
built from plans prepared by Mr. W. B. Worthington 
Chief Engineer to the Midland Railway Company, 
assisted by Mr. J. L. Lowe, Chief Engineer for New 
Works, and the whole undertaking has been carried out 
under the supervision of Mr. John Brunton, Resident 
Engineer, with offices at Water Orton. The contractors 
are J. D. Nowell and Sons, who have had about 400 men 
employed on the works since April, 1907. 

The accompanying illustrations show a selection of 
| the most interesting and important structures, &c., and a 
| brief explanation of each is appended below. A plan of 
| the lines in the district is given in Fig. 1. Fig,9— 
| Kingsbury Junction. The new line is seen on the left, 

rounding a curve of 95 chains radius. The old line from 
| Whitacre was straight from the curve at that junction 
through Kingsbury station to Wilmcote. In order to give 

the trains using the new railway a clear run through the 
junction at Kingsbury, the north-bound track of the old 
line has been deviated to form a rather sharp curve at that 
point. Fig.3, page 481.—Lea-road Bridge. This structure 
consists of four elliptical arches of 26ft. span. The two 
inside arches are railway openings, and the two outside 
flood openings. Fig. 4.—Tame River Bridge No, 1, 
near Kingsbury. This is a skew bridge, with two river 
| and two flood openings, each of 45ft. span on the square, 
| and 48ft. 8in.,on the skew. Its total length is 255ft, 
The superstructure is composed of steel girders, 
and the piers and abutments are of masonry. The other 
bridge over the Tame, three-quarters of a mile from Water 
Orton, is of precisely the same design and construction, 
but this latter is a square bridge, with three openings, 


























Fig. 2—KINGSBURY JUNCTION 


was found. There are as many as thirty bridges over | 
and under the railway, together with a number of culverts, 
an astonishing total for such a short stretch of line in a 
rural district. There are eight important over-bridges 
either carrying main roads or belonging to the occupation 
category, several of which are notable for their long 
approaches, and also two steel foot-bridges, one of which 
at Water Orton station has a span of 80ft. There are 
nine important under-bridges, including two river 
viaducts, and a sewage outfall conduit. 

In the majority of cases the bridges are constructed of 
brindled brickwork, but the two viaducts over the Tame 
have steel superstructures. Two cuttings had to be 
made. Cutting No.1 is one mile in length, and passes 
through gravel and red marl, which contained a great 
quantity of moisture. This cutting entailed the excava- 
tion of 200,000 cubic yards. It attains a depth of 17ft., 
and its slopes are as 14 to 1. Cutting No. 2 is a quarter 
of a mile long, and contained 60,000 cubic yards. The 
earth thus obtained was subsequently used for the pur- 
pose of forming the embankments to the line, and was also 
requisitioned for making several large road approaches. 
The most important bank extends from 7 chains to 
1 mile 474 chains from Kingsbury station, and its greatest 
height is 20ft. Although the line is furnished with two 
tracks, in that part of it which passes through Lord 
Norton’s estate at Hams Hall the conditions of purchase 
were that sufficient land should be at once acquired to 
meet widening requirements at any future period. 
Accordingly, on this stretch, which is about 14 miles in 
length, cutting No.1 has been excavated to double the 
ordinary width, and the over bridges have been built with 
two railway openings. 

The old station at Water Orton has been demolished, 
and a new one constructed on the island platform prin- 
ciple upon a site nearer to Birmingham, while the old 
stone over bridge, which now gives access to the station, 
has been almost entirely rebuilt to suit the alterations to 
the permanent way. This latter is of the most substantial 
type employed by the Midland Railway, consisting of 
45ft. steel bull-headed rails, weighing 100]b. per ‘yard, 
54 1b. chairs, specially selected granite ballast, and wider 








two of which are flood openings, each of 50ft. span, 
while its total length is 200ft. Fig. 5.—Lea-road Approach 
looking north. The two approaches to this bridge have 
an aggregate length of little more than a quarter of a 
mile. That on the left, alongside the river Tame, has 
seven flood openings, each of 20ft. span, and that on the 
right—the Whitacre side—has three 20ft. flood openings, 
together with one culvert. In the foreground the first 
Tame bridge is seen, and in the left of the picture is one 
of the new platelayers’ cabins. Fig. 6.—Ornamental 


| stone road bridge crossing cutting No. 1, through Lord 


Norton’s property, looking north. This is a skew bridge 
at an angie of 52.45 deg., comprising two segmental 
arches each of 26ft. span. In accordance with Lord 
Norton’s wishes, it is built of fine Derbyshire stone. A 
short distance to the south there is a bridge of similar 
design, the parapets of which are formed of the stone left 
over from the former; otherwise it is composed of 
brindled brickwork. Fig. 7.—Birmingham Sewage I’arm 
outfall conduit and occupation-road approach, near 
Water Orton. The conduit has two 18ft. openings, and 
the occupation over-bridge consists of three elliptical 
arches, each of 26ft. span. Fig. 8.—Tamworth main road 
bridge, near Water Orton. This bridge has three skew 
elliptical arches each of 26ft. span, and long approaches, 
viz., 12} chains in length on the north or Tamworth side, 
and 11 chains in length on the south side. Till the rail- 
way came the Tamworth road at this point was subject 
to serious flooding from the river Tame, and, indeed, 
was not infrequently rendered almost impassable to 
vehicular traffic in wet seasons. To meet the require- 
ments of the new railway this stretch of road has been 
remodelled. 








Limit Piston Rincs.—We are requested by Lancaster and 
Tonge, Limited, the makers of the “ Limit” piston ring described 
in our issue of February 19th last, to say that the invention 
is patented. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 


We are asked to state that a committee meeting of this Associa 
tion will be held at Balfour House, Finsbury-pavement, E.C., on 





sleepers (12in. instead of 10in.) on either side of the rail 
joints. Extending along the full length of the line is a 





Monday, 10th inst., at 2 p.m. 
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THE KINGSBURY AND WATER ORTON LINE, MIDLAND RAILWAY 


(For description see page 480) 











Fig. 3-LEA ROAD-BRIDGE 
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Fig..4—BRIDGE OVER THE TAME NEAR KINGSBURY 

















Fig. 5—LEA-ROAD 


APPROACH, LOOKING NORTH 














Fig. 6—STONE ROAD-BRIDGE 

















Fig. 7—THE LINE CROSSING BIRMINGHAM SEWAGE 
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Fig. 8-TAMWQRTH MAIN ROAD BRIDGE NEAR WATER ORTON 
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A NEW CABLE SUSPENDER. 


TO obviate the disadvantages of the ordinary type of sus- 
pender for insulated cables, W. T. Glover and Co., Limited, 
Manchester, are introducing a new type, which is chiefly in- 
tended for heavy insulated cable. The sling part of the 
suspender is made up of a suitably shaped piece of thin sheet 
lead, covered with a braiding of hemp, jute, asbestos, or other 
similar yarn, impregnated with a preservative compound. 
The braid is stronger than the lead, and the lead prevents de- 
formation of the braid, so that each reinforces the other. 
The sling is shaped with the centre part wider than the ends, 
so that when placed round the cable with the two ends drawn 
together there is a wide base of support for the cable to rest 
on, thus avoiding the concentration of weight on a small area. 
The sling is fastened to the span wire or other support by 
means of a metal holder constructed as follows :—A wedge- 
shaped piece of metal is made having a hook at the apex ; 
the inclined faces of the wedge are slightly wider than the 
ends of the sling, and the angle of their inclination to the 
base is such that there will not be an appreciable bend in the 








CABLE SUSPENDER 


ends of the sling where they enter the metal holder. The 
wedge fits into an outer frame of metal, the inner faces of 
the frame being inclined to the same angle as the inclined 
faces of the wedge. To fix the cable and suspenderin position, 
the ends of the sling are placed in between the inclined faces 
of the wedge and the corresponding faces of the frame, and 
the weight of the cable causes the ends of the sling to be held 
tightly in the holder. 

In a suspender so constructed, when once the ends of the 
sling are gripped between the metal wedge and the outer 
frame, the greater the pull on the suspension sling the 
lighter becomes the grip. The average breaking load of this 
type of suspender is said to be about 500 lb., and on account 
of this superiority in strength, a considerable reduction in 
the number of suspenders required in any given case is 
possible. 








AERIAL NAVIGATION. 


A SPECIAL Committee has been appointed by the Govern- 
ment to inquire into the question of aérial navigation. This 
Committee includes the following :—Lord Rayleigh, presi- 
dent; Dr. H. T. Glazebrook (director, National Physical 
Laboratory), chairman; Major-General Sir Charles Hadden 
(representing the Army), Captain R. H. S. Bacon (represent- 
ing the Navy), Sir George Greenhill, Dr. W. N. Shaw 
(director of the Meteorological Office), Mr. Horace Darwin, 
Mr. H. R. A. Mallock, Professor J. E. Petavel, and Mr. 
F. W. Lanchester. 

In announcing the matter in the House of Commons on 
Wednesday last, the Prime Minister said that the Govern- 
ment were taking steps towards placing their organisation for 
aérial navigation on a more satisfactory footing. As the 
result, he said, of a report made by the Committee of Im- 
perial Defence, the work of advising and constructing dirigible 
airships and aéroplanes had been apportioned between the 
Navy and the Army. The Admiralty, he continued, were 
building certain dirigibles, while certain others of a different 
type would be constructed at the War-office balloon factory 
at Aldershot, which is about to be reorganised for the pur- 
pose. The investigation and provision of aéroplanes were also 
assigned to the War-office. 

With the view, he added, of securing that the highest 
scientific talent should be brought to bear on the problems 
which would have to be solved in the course of the work of 
the two departments, the National Physical Laboratory had 
been requested to organise at its establishment at Teddington 
a special department for continuous investigation, experi- 
mental and otherwise, of questions which must from time to 
time be solved in order to obtain adequate guidance in con 
struction. For the superintendence of the investigation at 
the National Physical Laboratory, and for general advice on 
the scientific problems arising in connection with the work of 
the Admiralty and War-office in aérial construction and navi- 
gation, he had appointed the above-mentioned special 
committee. Adequate funds would be provided. 











Tue Messina earthquake had no effect on the reinforced 
concrete buildings at Favelloni, in Calabria, although other 
structures in their vicinity were injured. These buildings were 
constructed after the earthquake of 1905, which also had destruc- 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a, our 
correspondents. ) 





PAPERS AND DISCUSSIONS. 


Sir,—I have read the discussion on this subject in your columns 
with much interest. Some years ago I had to investigate some 
questions in connection with type-casting and composing 
machinery, and, as in former cases where a strange subject was 
involved, I turned to the Institutions. To my great surprise, 
there was no work on the subject in either library, so far as 
could ascertain, and no data obtainable from the ‘‘ Proceedings.” 
After some search, I found in the library of the St. Brides Insti- 
tute a practically complete col ection of the works which had been 
published in Europe and America on the subject. Investigation, 
however, showed that there was very little actually dealing with 
the subject, and that this little was full of conflicting statements. 
As in the case of a well-known Commission on the habits of fish, 
which started by asking the fishermen and finished by asking the 
fish, I got my ivformation finally from the type and the machines 
themselves. 

Some two years ago it occurred to me, very much in the way in 
which ‘‘M.I. Mech. E.” puts it, that it was a pity that this 
information, which had taken much time and trouble to collect, 
and was unobtainable in text-books or libraries, should be lost to 
other members who might be able to use it, and, accordingly, | 
wrote the paper which has apparently raised this storm. | offer 
no apology for it. The industry in question is of huge dimensions, 
and a number of clever engineers are employed in it, but it 
happens that very few of them belong to either of the Insti- 
tutions, 

Now let me criticise some of the opinions set forth in the 
correspondence. ‘Silent Member” in his first paragraph gives 
his views on what a paper should be, viz., short, not specialised, 
and containing plenty of erroneous statements and opinions. This 
certainly would lead toa lively debate, and afford ample “ entertain- 
ment ”—‘‘ Silent Member ” uses this word —but after such a debate 
what should we have learnt! We should have been kept amused, 
and, when we got home, have regretted the waste of time, and 
that we had not spent it more or less profitably in one of London’s 
many places of masculine amusement. 

The next point made by ‘‘Silent Member ” apparently regards 
the older of the Institutions. I do not think any member of the 
Institution of Mechanical Engineers need fear being pulled up for 
expressing his opinions, and if he suffers from stage-fright he will 
find, if he has anything worth saying, that his audience are quite 
sympathetic. They are not professional public speakers, and fully 
appreciate the difficulty under which an unpractised speaker 
labours. 

The third point raised by ‘‘ Silent Member” is one with which 
everyone will agree. Nothing erroneous should be allowed to pass 
uncorrected, and it should be the recognised duty of every mem- 
ber to put his knowledge forward, so that the venefit of his experi- 
ence should not be lost. 

Now as to the papers. Are specialised papers of any value / 
Apparently not, according to a number of your correspondents, 
who seem to think that they ought to be altogether excluded. If 
sv, each special subject will, as a natural corollary, if of sufficient 
importance, bring into being a new institution. Already the 
Institutions of Electrical Engineers, and more recently the Institu- 
tion of Automobile Engineers, have come into existence. The 
very men your correspondents cry out for ure driven into other 
bodies, because their work is not appreciated by the audience. 

On this subject I have two suggestions to make. First, that 
papers on specialised subjects should be taken as read and dis- 
cussed immediately the meeting opens ; those members who are 
really interested will read the paper in advance and be prepared 
for its discussion. The second suggestion is that special papers 
involving much consideration should be open for discussion in 
writing for, say, three weeks, and should not be read at the meet- 
ings at all. 

‘Silent Member,” and his friends who want entertainment, 
should remember that it is after all only a small percentage of 
members who can attend the meeting, and that the ‘‘ Proceed- 
ings” are often referred to for information in disiant towns and 
abroad. 
‘*A Lover of Truth” should draw for himself the conclusion 
come to by Nell Cook in the ‘‘ Ingoldsby Legends” after ‘‘ she placed 
the poker and the tongs in that gay lady’s bed.” He says in his 
letter that the author states ‘“‘ the paper isillustrated . . . &c.,” 
but if he has written a paper it is evident that it was not illus- 
trated, or he would have known that that statement was not the 
author’s but added from the vulgus-book of the Institution and 
inserted by the good angel who, with the assistance of the 
printer’s devil, looks after our spelling, punctuation, and grammar 
in the composing-room. 
Now, Sir, let me formulate the rules which ‘‘ Silent Member,” 
others, and “A Lover of Truth” wish to be observed by the 
authors of papers so far as I have been able to discover them :— 
(a) The paper must contain no mathematics whatever. 
(4) The paper must contain no historical references what- 
ever. 
(c) References to other publications must not be given under 
any circumstances, 
(d) Where ordinary words can be employed scientific terms 
must not be used under any circumstances. 
(e) The paper must be capable of being read in ten minutes 
without mental effort. 
(f) The opinions of the author must be plainly stated in 

a preamble. 

Well, Mr. Editor, let me take the simplest possible subject, 
balls for instance, and try to write a paper on them to meet these 
views. The most symmetrical of solids is that which has every 
point on its surface equidistant from the centre ; in other words, 
the sphere. Choosing this, our subheads may be :—(A) Of what it 
is made, (B) how it is made, and (C) for what it is used. 

(A) Material.—Bronze is occasionally used, but the majority of 
the balls made commercially are of cast steel; several processes 
for making balls of case-hardened mild steel have been devised 
a (under rule (J) I cannot give some interesting historical 
details of the various failures made in the attempt to use mild 
steel case-hardened). 

(B) Method of manufacture.—The usual method employed is to 
turn the balls from the solid bar . - (under rule (4) it is 
not possible to give interesting data as to the attempts made to 
roll the ball from the end of a bar by Simonds in America, using 
a machine with two slides, and by the Werdna Company in 
England using a pair of plane spiral grooves revolving in opposite 
directions, nor is it possible to deal with the mechanical difficulties 
encountered in the shape assumed by the forging due to deforma- 
tion at the equator, and to the points formed at the poles ; the 
effect which these difficulties had on the subsequent hardening 
and grinding and the means adopted for getting rid of these 
troubles ; the effect which the rolling had on the steel, and to 
what extent and in what manner it contributed to the failure of 
these methods, nor may we trace the analogy between these pro- 
cesses and the Mannesmann, as this would involve the considera- 
tion of the rolling hyperboloids). 

(C) Uses.—(i.) Bearings. The first point which it is necessary to 
consider is the strength of the balls used in bearings . .. . 
under rule (a) the unfortunate writer cannot quote the results 
obtained from research by Professor Stribeck, of Berlin, and under 
rule (c) he cannot give the reference tohis paper. (ii.) Passing on 
to the other uses he comes to pump valves, but since the number 
of balls used for this purpose is not very large, and bearing in 
mind rule (e) it is necessary to hurry on to the last use, (iii.) for 


a 
or copper, preferably hollow and gilded. Here, the regulati 
impede him less, and it only remains for the author ou 
description of the arrangements adopted, and, most importay, de 
all, for him to give his opinions as to their suitability to th “ 
surroundings, and their fitness to withstand the weather. a 

It would have been appropriate that “A Lover of Truth” 
called himself ‘ Truthful James,” for besides suiting him m 
better, it would have called to mind our fellow ‘“ Society y 
Stanislow.” pon the 

Since the foregoing was written my attention has been called to 
a serious omission, the use of earthy and like geological mater | 
for the manufacture of balls, the great bombards of Constant 
nople, for instance, having been provided with granite shot, a 4 
upon another and historic occasion—to which also under the ‘a 
| have no right to allude—employment was made of ‘olq a 
sandstone” as a missile. L. A, 

Watford, April 26th. 


had 


LEGROs, 


[A reply to ‘‘A Silent Member's” open letter to the Council of 
the Institution of ——— Engineers, Westminster. | 
Sir, — You complain that, although you have received a copy of 
Mr. ’s paper, which is ‘‘a quarter of an inch thick, has a 
dozen plates, and numerous diagrams in the text,” you cannot take 
ow in the discussion that will follow the reading of the paper 

ause ‘‘ there is nothing to discuss.” Should you not rather haye 
written, ‘I can find nothing to discuss?” And, if so, is not the 
fault rather your own than that of the Council of the Institution 
you are addressing, or of the writer of the paper you condemn’ 

It seems impossible that a paper a quarter of an inch thick could 
be so barren of ideas as to give no one point for discussion. Yoy 
complain that the writer has either ‘‘no opinions of his own, or , , 
he dare not put them to the touch.” Isthisstatement true! Aro 
not his opinions declared in almost every page of the paper’ Dogs 
not the work cescribed lay bare before you the writer's opinion of 
the best way to achieve a given result? Are nov the details 
described so many expressions of opinion of the best way of carry. 
ing out the work he has been responsible for! I think they are 
and if you, ‘a silent member,” can find nothing to criticise in the 
general work itself, or in the numerous details making up the whole 
or in the methods of carrying out the work, either the writer has 
been more than fortunate, or you are silent because of your want 
of knowledge of the particular subject to be discussed. Ai] papers 
cannot be equally interesting, and a single individual cannot 
expect to find something that he can discuss in every paper read, 
The wider the range of subjects dealt with, the more varied ths 
papers, the fewer there will be that an individual member wil 
understand sufficiently to enable him to take an intelligent part 
in the discussion. But if you find that you cannot always teach, 
you should be prepared to learn, and I venture to assert that 
there are few papers read from which an earnest student cannot 
learn something. 

You bewail that day—perhaps more a delusion of the memory 
than a reality—now, alas, you fear, gone for ever, when you and 
your few brother members ‘‘had a single object at heart—the 
honour and progress of your profession.” In those glorious 
evenings everyone ‘‘told all he knew and all he thought,” and 
the discussions were not ‘‘a succession of platitudes, but real 
living debates, fights almost.” It is perhaps natural that 
as you grow older, as you find yourself less and less able to 
‘* shine” in discussion, you should blame the papers read rather 
than yourself. But the mere spectator will probably be more 
inclined to look for the cause of your disquietude in you, than 
in the papers you complain of, the more particularly as a 
careful search in the “ Proceedings” of the Institution does not 
bear out your contention, for nowhere in the printed discussions is 
there any indication of the strength of the giants of old as com- 
pared with the weakness of the pigmies of to-day. 

You ery out for “‘a fighting Irishman or two” someone who 
will trail his coat and dare you to tread on it.” You beg the 
Council to ‘* wave red rags” before the “bulls of the company,” 
and you want all this in order, presumably, that scientific and 
engineering ‘‘truths "may be ‘‘hammered out, forged and 
wrought to perfection” in the same way as, in your opinion, ‘‘ the 
greatest political truths” have been. But in point of fact, have 
political truths been ‘‘ wrought to perfection ” by debate—strong, 
nervous debate! Has the “fighting Irishman” trailing his coat 
behind him, greatly, if at all, contributed to thatend’ [| think 
you will find it difficult to prove your case. All will admit that 
political subjects have been freely discussed, discussed some may 
say ad nauseam, and that Irishmen, fighting and otherwise, have 
taken their full share in that discussion. But to what end! Have 
any truths been ‘‘ wrought to perfection!” Does truth lie with 
free trade, protection, or fair trade? Is Lord Morley’s India 
Council’s Bill a blessing or a curse? In the matter of educa- 
tion does truth lie with the Archbishop of Canterbury or with 
Dr. Clifford ? 

If you have no better example of the value of discussions by 
fighting Irishmen than the number of political truths ‘‘ wrought 
to perfection” thereby, the less the Council of the Institution of 
Engineers encourages such discussions the better. It will 
be a bad day for the Institution when the inaccuracy, the ignor- 
ance, the bad taste and general looseness of ideas that are the 
usual accompaniments of political debates are introduced into 
discussions on engineering papers, and none, | hope, who have 
the welfare of the Institution at heart will do anything to assist 
you to such a consummation. J. Forrest BRUNTON, 

M, Inst. C.E., M.I. Mech. E. 
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Karachi, India, April 15th. 


ENGINEERS IN THE ROYAL NAVY. 


Sir,—In your issue of 19th ult. you give a very instructive 
homily on the subject of ‘‘ Engineers in the Royal Navy,” which 
very fairly states pros and cons. and suggests the statesmanship 
ry to eradicate the canker so long existing in the engineer- 
ing branch. Rightly you point out that the spirit of conservatism 
of the too-long-continued antiquated system of governance of the 
Navy is, in this matter as well as in others, a national danger. 
Without doubt the most patriotic body of officers in the Royal 
Navy have been, for many years, the engineers. They, and with them 
your long-lived journal and other younger ones, have ever aimed 
to make the steam department war-worthy. The aim has been for 
super-excellent efficiency for this one purpose, and it is very sorry 
history, written and oral, which chronicles their repeated defeats, 
but not as yet their extinction, though attempted. The engineers 
in the Royal Navy, whether of commissioned or warrant rank, are 
still very sturdy Mamelukes who resist being massacred, and 
maybe the pashas who have decreed their annihilation will find 
slow-learning ween opinion ordering a Pride’s Purge in favour of 
patriotism rather than nepotism or the multitude of other ‘‘isms, 
including egoism and egotism, which have too long governed our 
steam navy by the three ‘S’s”—‘‘snubbed, subdued, sub- 
ordinated.” This triple-action system is the only common, con- 
tinuous policy which has been the stereotyped Admiralty practice 
for more than ninety years. 

You point out that the recently issued, very temperate, docu- 
ment stating the case of naval engineers contains all matter 
sufficient for the guidance of any statesman who, if prompted by 
patriotism—and such has been long looked for—may undertake 
the task of removing this not incurable canker. Very justly you 
suggest that if all the arguments against reform were collected 
and published the question might be well legislated on, it being 
good to know all objections and classify them as realities, as pride- 
ful obstinacies, or as bogeys. 

Perhaps this is why “ Inquirer” penned his letter to you. Its 
mode is very familiar, being the Rose Dartle way of asking for in- 
formation. If ‘‘ Inquirer” were versant with the system of govern- 
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-now that the engineers of the Navy are only a vocating 
noe id ayatoune of governance of subordinates. Apparently in 
pera the captain is the only governing power and he delegates 
hi authority. Surely it must be a heartburning to any officer of 
saatevet branch to have to appear before this delegate, who may 
be junior, and much younger than he is, and pose as plaintiff 
before a judge whose inciination may be to avoid infliction of 
t because of yearly published records, Surely it should 


steamship comp’ 


“vitae ‘ 
Pe oa ‘i revolution for the captain to delegate his power to the 
head of a large department, as is now an engine-room, and so pro- 


duce greater harmony and efficiency. So that I would answer 
“Inquirer” by saying that there should be more delegate magis- 
trates, or that the captain should perform all magisterial work 
himself without delegation. SORITES. 


LATENT AND SENSIBLE HEAT. 
It would be most regrettable if the very remarkable 


SIR, 7 d : - 
viaiae by Mr. Aspinall, which you published on April 23rd, 
should not excite the discussion which it manifestly deserves, 


The question raised lies at the root of our steam engine practice. 
Your correspondent cannot, however, stop with a single letter. 
| may say that | have never yet been able to find a description of 
the apparatus used either by Southern or Regnault. Mr. Aspinall 
js obviously familiar with them. If he can give us diagrams I am 
sure very many of your readers will join with me in thanking him. 
The phenomena of heating by wire-drawing are still imperfectly 
understood. I would like to call attention to a very interest- 
ing paper on the wire-drawing of steam read about six years 

o by Professor W. H. Watkinson, of Glasgow University. 

Professor Barr criticised this paper. The author replied at some 
length. | give an extract from his reply. He had described a 
novel method of superheating by wire-drawing. He said: ‘ Pro- 
fessor Barr had apparently overlooked the fact that in the method 
proposed for increasing the temperature to which steam might be 
superheated by wire-drawing, the source of heat was steam. The 
novelty of the arrangement was due to the fact that by means of 
it wire-drawn steam might have a temperature higher than that of 
the source from which the heat had been supplied during the 
wire-drawing. So far as he knew the only other arrangement by 
which a similar result might be accomplished was that due to Hirn 
and described by Clausius in his ‘Mechanical Theory of Heat,’ 
page 349 (Browne's translation, 1879): ‘Let there be two cylinders 
A and B, of equal area, which are connected at the bottom by a 
comparatively narrow pipe. In each of these let there be an air- 
tight piston; and let the piston-rods be fitted with teeth engaging 
on each side with the teeth of a spur wheel, so that if one piston 
descends the other must rise through the same distance. The 
whole space below the cylinders, including the connecting pipe, 
must thus remain invariable during the motion, because as the 
space diminishes in one cylinder it increases in the other by an 
equal amount. First, let us suppose the pi:ton in B to be at the 
bottom, and therefore that in A at the top; and let cylinder A be 
filled with a perfect gas of any given density and of temperature 
t, Now let the piston descend in A, and rise in B, so that the gas 
)s gradually driven out of A into B. The connecting pipe through 
which it must pass is kept at a constant temperature ¢,, which is 
higher thau ‘,, so that the gas in passing is heated to temperature 
/,, and at that ‘emperature enters cylinder B. The walls of both 
cylinders, on the other hand, are non-conducting, so that within 
them the gas can neither receive nor give off heat, but can only 
receive heat from without as it passes through the pipe. To fix our 
ideas let the initial temperature of the gas be that of freezing, or 
Odeg., and that of the connecting pipe 100deg. Cent., the pipe 
being surrounded by the steam of boiling water. It is easy to see 
what will be the result of this operation. The first small quantity 
of gas which passes emery al the pipe will be heated from 0 deg. to 
100 deg., and will expand by the corresponding amount, i.e., 424 of 
its original volume. By this means the gas which remains in A will 
be somewhat compressed, and the pressure in both the cylinders 
somewhat raised. The next small quantity of gas which passes 
through the pipe will expand in the same way, and will thereby 
compress the gas in both cylinders. Similarly, each successive 
portion of gas will act to compress still further not only the gas 
left in A, but also the gas which has previously expanded in B, so 
that the latter will continually tend to approach its initial density. 
This compression causes a heating of the gas in both cylinders ; 
and as all the gas which enters B enters at a temperature of 
100 deg., the subsequent temperature must rise above 100 deg., 
and this rise must be the greater, the more the gas within B is 
subsequently compressed. Let us now consider the state of things 
at the end of the operation, when all the gas has passed from A in'o 
B. In the topmost layer, just under the piston, will be the gas 
which entered first, and which, as it has suffered the greatest sub- 
sequent compression, will be the hottest. The layers below will 
be successively less hot down to the lowest, which will have the 
same temperature, 100 deg., which it attained in passing the pipe. 
For our present purpose there is no need to know the temperature 
of eich separate layer, but only the mean temperature of the 
Whole, which is equal to the temperature that would exist if the 
temperatures in the different layers were equalised by a mixing 
up of the gas. This mean temperature will be about 120 deg.’” 

Of course, this operation has nothing to do directly with super- 
heating, and it postulates conditions which appear to be physically 
impossible, because the moment the mean temperature became 
100 deg. Cent. no further acceptance of heat would take place, for 
a sufficiently obvious reason. I may say that ia the course of the 
seme discussion, Mr, Andrews said ‘‘he had a direct-acting pumping 
engine running at double the speed when the steam supply was 
throttled at the main steam range, and again at the engine 
cylinder, as compared with the steam being throttled at the main 
steam range only,” all the other conditions remaining the same. 

It has been an article of faith that Regnault’s experiments were 
beyond reproach. If Mr. Aspinall can show that they were nothing 
of the kind, he will revolutionise our ideas. G. B.D. 

April 26th, 


MARINE PROPULSION, 


_31R,—Will your correspondent, Mr. W. Preidel, kindly give the 
title and author’s name of the text-book from which his quotation 
about the work done on the gun and bullet being equal is taken / 
The matter under discussion os on whether this is true or not. 
I contend that it is not true, and my definition of work is 
apparently the same as Mr. Preidel’s, that is, if a body moves 
through a certain space against the action of some force, work is 
done equal to the product of the force and the distance through 
which the body moves, 

The following working shows the relative amounts of work done 
on the gun and on the bullet according to all the text-books I 
have seen, 

The force on the bullet = foree on gun, in accordance with the 
third law of motion. By the second law, the momentum of the 
gun = momentum of the bullet, or, using capital letters for the 
gun and small letters for the bullet-— 

MY = O00) 6. 4 ys see oe oO) 

The kinetic energy in foot-pounds supplied to the gun and 
bullet respectively, or the work in foot-pounds done on each— 
which all the text-books prove is the same thing—is 


M V2 mv P 
By — and Igy a a ie ee ee ee 
Let mass of gun be « times mass of bullet, 
Then | eS A a 
From (1) and (3) WOR VY SEW oy wh cece: a'r = GA) 
From 4) Vee itn Fa AB) 


Let work done on bullet be 7 times work done on gun, 


Then from (2) Me = Oe 8 ge a wo 
Substituting (3) and (5) in (6), mx (2)'y amv... (7) 
Cancelling from (7), Beetle eed ema do ae 
From (8), y J 7: + 


So that the work done on the bullet exceeds the work done on the 
gun by as many times as the mass of the gun exceeds the mass of 
the bullet. 

Taking the case of the swimmer, and supposing the wall of the 
bath to be rigidly connected to the earth, it can be shown simi- 
larly that the work done on the swimmer is not equal to the work 
done on the earth, as Mr. Preidel states, but that the work done 
on the swimmer is as many times greater than the work done on 
the earth as the mass of the earth is greater than the mass of the 
swimmer. For all practical purposes, we may neglect the 
infinitely small amount of work done on the earth, and the state- 
ments in my previous letter are then correct. 

Applying the same principle to the propeller, the greater the 
mass of water acted upon per second by the propeller, the greater, 
theoreticaily, will be the proportion of useful work done in pro- 
pelling the ship to the work wasted in pushing water astern. 

Seeing that Mr. Preidel’s premises are, in my opinion, wrong, 
no useful purpose would & served by further discussing the 
remarks in his letter of April 14th, 


April 27th. T. 8. C. 





A BELT DRIVE. 


S1r,—I enclose two photographs of a belt drive which may be 
of interest in view of the extraordinary curves taken by the slack 

















Fig. 1 


side of the belt when running. The belt is a Whittle leather 
V-link, Zin. size, and is running on the pulley of a 5 horse-power 
electric motor at 1000 revolutions per minute, the pulley diameter 
is 1Zin. The pulley groove where the belt runs is comparatively 
dull, showing that friction and slip are very small; the users 
inform me that the belt has been in use four years, without 














Fig. 2 


being touched in any way. Fig. 1 shows belt running, direction 
clockwise ; Fig. 2, belt at rest, giving idea of the slackness. 
F, V. L. MATuHias, 
Borough Electrical and Tramways Engineer. 
Electricity Department, Warrington, 
April 29th. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Str,—I have read Mr. Dauncey’s letter which appeared in your 
issue of 23rd April, page 429, and find he has not grasped the 
purport of my letter. The gain I made reference to was not that 
of balancing or wear and tear—as both simple and compound 
engines can be made practically equal in this respect—but one of 
power and economy in steam consumption, which, after all, is the 
vital question at issue. 

On the following grounds I think the simple engine occupies an 
untenable position as regards power and economy in steam con- 
sumption. 

I think I am correct in assuming that all British locomotives are 
worked regularly when cutting off steam in the cylinders at about 
30 per cent. of the stroke of the piston, but the tractive power of 
the engine is based on a 75 per cent. cut-off, consequently not a 
single one is worked up to anything near its earning capacity as 
regards adhesive weight; as a proof, double-engiue trains are 
run, even although one engine is capable of starting the load from 
a state of rest. 

It appears to me ubvious that if a locomotive were designed 
with a horse-power estimated, as is done in marine and stationary 
practice, on the basis of the cut-off at which it is normally worked 
—say, about 30 per cent.—we should get a locomotive which 
would give an enormous increase in ton mileage without greatly 
adding to the coal bill. 








tried on the compound system and found capable of hauling the 
maximum load up a grade at a low speed, or the same load on the 
level at a fairly high speed, the cut-off in the high-pressure 
cylinders remaining constant at 25 per cent. of the stroke of the 
piston. 

If Mr. Dauncey will now scheme out a design for a simple 
engine to work under similar conditions, he will, I feel sure, be 
inclined to give it up in favour of compounding. 

Argaith, Dumbreck. JOHN RIEKIE, 


Sir,—It may interest Spectator to learn that the reciprocating 
parts of a four-cylinder locomotive can be made to be absolutely 
self-balancing, balance weights in the driving wheels being 
required for the revolving parts only. All that is necessary is to 
arrange for the weight of the inside motion to be a certain 
amount in excess of that of the outside motion. This is, of 
course, due to the fact that outside cylinders create a greater dis- 
turbing influence than inside cylinders, owing to their greater 
distance from the centre line of the engine. As regards steadi- 
ness in running, four-cylinder balanced engines are unrivalled 
amongst the various types of steam locomotives, being second only 
to electric locomotives in this respect. 

Birmingham, May 3rd. Cuas. W. DAUNCEY. 


WIND POWER. 


$1n,—The articles and correspondence on wind power, while 
very interesting, are apt to be misleading on one or two points. 

In the letter of Mr. E. Lancaster Burne, dated April 20th, a 
statement is made to the effect that there is little doubt that the 
smaller the motor the more efficient it is. As makers of the 
largest wind turbines in the world, we would like to state that, in 
practice, this is hardly true. 

A factor that has been overlooked is that a wind wheel of a large 
diameter and considerable weight, especially at the periphery, will 
move and keep working when smaller wheels are idle. is is due 
to the momentum of the wheel being sufficient to keep it moving, 
even if there is only a more or less slight intermittent wind. 
Consequently, the practical efficiency is much greater. 

Another point is that the remark regarding the small clearance 
of blade, made by Mr. Lancaster Burne, does not agree with our 
experience, as we find that ample clearance to the blades is 
necessary for efficiency. 

J. A. LEEMING, Managing Director, 
Steel Wings Wind Turbine Company, Limited. 
London, May 5th. 








THE Lighut RAmWway COMMISSIONERS, in their twelfth annual 
report to the Board of Trade, dealing with their proceed- 
ings up to the end of 1908, state that a total of 579 applications 
for Orders to authorise light railways, including eighty-seven 
applications for Amending Orders, have been made since the 
commencement: of the Act, the mileage arranged for being 4634, 
at an estimated cost of £36,433,221, or an average of rather over 
£7850 per mile. 

Two Dinners.—If one may judge of the progress of an Institu- 
tion by the attendance at its dinners then the Institution of 
Mining and Metallurgy is in a very flourishing condition indeed, 
it being generally remarked that the number of covers at the 
annual banquet on Friday night was much greater than usual. 
The president, Mr. Edgar Taylor, occupied the chair, and was 
supported by a large number of notable and illustrious people. 
Mr. Haldane, who occupied the seat of honour, took his favourite 
subject as the topic of his speech, and reproached English people 
for their lack of science. On the following evening, Saturday, the 
Junior Institution of Engineers held their dinner. It was well 
attended, and the comparatively young Institution, bent upon 
amusement as well as instruction—why is it that Englishmen will 
listen to discourses after dinner that in their more wakeful moments 
they would flee from /—interspersed its programme of toasts with 
music. . But it did more, for after listening to a very weighty 
speech on national defence by Mr. Haldane, the president, Mr. 
Swioburne, proposed the toast of Invention in a speech delightful 
both for its post-prandial recklessness and its fine humour. He 
dealt blows right, left, and centre, now poking fun at the inventor, 
now baiting the law—Mr. A. J. Walter had his turn when he 
replied—and now attacking the Government for its new Patent 
Act. It was an admirable speech, in the very best Swinburnese. 
There were many other speeches—some of them extraordinarily 
serious—and some excellent music. Mr. Gatehouse’s violin playing 
must be especially mentioned. 


THE INSTITUTION OF MINING ENGINEERS.—The fiftieth general 
meeting of the members of the Institution of Mining Engineers 
will be held in London, on Thursday, May 27th, at 11 a.m., and 
on Friday, May 28th, at 10 30 a.m, in the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. On the 
Thursday at 11 am., general meeting in the rooms of the 
Geological Society, Burlington House, Piccadilly, London, W. 
The president will deliver an address. The following papers will 
be read, or taken as read :—(1) ‘“‘ Electricity in Coal Mines,” by 
Mr. Robert Nelson ; and (2) ‘‘ Comparison between the Value of 
Surplus Gas from Regenerator By-product Coke Ovens and Steam 
produced by the Waste Heat from By-product Coke Ovens, with 
Special Reference to the Evence Coppée New By-product Ovens,” 
by Mr. Mansfeldt H. Mills; and the following paper, which has 
already appeared in the ‘‘ Transactions,” will be open for discus- 
sion :—(a) ‘‘Coal Dust to Date, and its Treatment with Calcium 
Chloride,” by Mr. Henry Hall, 1S.0 , H.M. Inspector of Mines. 
In the afternoon members will assemble at the headquarters of the 
London Fire Brigade, Southwark Bridge-road, S.E., where they 
will be received by Captain J. de C. Hamilton, R.N. (Retd.), and 
make an inspection. A demonstration will be given with the special 
helmet used in connection with smoky salvage operations. In the 
evening at 7 p.m. the annual dinner will be held at the Gaiety 
Restaurant, Strand, W.C. On the Friday, at 10.30 a.m., the 
general meeting will be continued. The following papers will be 
read, or taken as read:—(3) ‘‘The Use of Concrete for Mine 
Support,” by Professor W. R. Crane; and (4) ‘‘ Mining in 
British Columbia,” by Mrs. Rosalind Young ; and the following 
papers, which have already appeared in the ‘‘ Transactions,” will 
be open for discussion:—(/) ‘‘On the Practical Use and Value of 
Colliery Rescue Apparatus, and the Organisation of Rescue 
Corps,” by Mr. George Blake Walker ; (c) ‘‘ Suggestions for the 
Organisation of Colliery Rescue Brigades,” by Sergeant Arthur 
T. Winborn ; and (d) ‘‘The WemyssCoalfield,” by Mr. John Gemmell. 
In the afternoon members will leave Fenchurch-street Station 
(Great Eastern Railway), arriving at Silvertown at 3.34 p.m., 
where they will be met by representatives of the company and 
conducted to the works of the India-rubber, Gutta-percha and 
Telegraph Works Company. The members will be shown, 
amongst other objects of interest, if time permits, the gutta- 
percha and india-rubber cleaning process ; the stranding of copper 
conductors and the covering of the same with india-rubber ; the 
curing of india-rubber core; the electrical testing of cable core ; 
the electric light and electrical instrument departments ; and the 
torpedo shop. A further excursion, limited in numbers to fifteen, 
has been arranged for visiting the Standard Printing and 
Publishing Offices. Members will assemble at the offices of the 
Standard, 104, Shoe-lane, E.C., at 4.15 p.m., to witness the 
production of the City edition of the Zvening Standard, as under :— 
(1) Demonstration of composition by linotype operators; (2) 
Demonstration in all branches of stereotyping process; (3) 
Demonstration of printing, folding, and despatching of the City 
edition of the Evening Standard ; and (4) The methods of receipt, 
and how each item of news is dealt with, will be explained to the 
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LARGE SCREW-CUTTING LATHE. 


A SPECIAL lathe has recently been built by the firm of 
Cunliffe and Crocm, Limited, Manchester, and it is primarily 
intended for machining marine engine cranks or propeller 
shafts up to 20ft. long. It is also arranged for cutting large 
eprings for coil clutches. It is illustrated in the accom- 
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panying engravings. The headstock is provided with single, 
double, and treble gears, and the face plate, which is 11ft. 6in. 
diameter, is driven by a machine-cut internal steel ring bolted 
to the back of the plate as shown in one of the illustrations. 
When the pit plates are removed the headstock will swing an 
article 16ft. diameter in front of the cross-bed. The feed to 


the slides on the cross-bed is obtained by a ratchet feed from 
overhead. The main bed is adjustable to and from the face 
plate by means of a screw motion at the end of the base 
plate. The carriage has both front and back tool rests, the 
latter being of steel and designed for machining down the 
sides of sweeps and the pins of crank shafts. The height of 
the centres from the bed is 36in. 
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SADDLE WITH SPECIAL GEAR FOR CUTTING COIL SPRINGS 


As previously pointed out, one of the purposes for which 
the lathe has been designed is the cutting of large coil springs 
of 100mm. pitch and 16mm. drop per turn. In order to 
perform this operation a suitable device is fitted to the swing 
frame for driving the guide screw, and thereby the carriage at 
the necessary traverse of 100mm. per revolution of the 





spindle. By means of suitable gearing under the carriage, 
too, the required traverse of the surfacing slide is given 
simultaneously with the traverse of the carriage along the 
bed. The means by which this is effected is shown in the 
line drawing below. The movements are as follows :— 
When the guide screw is put into operation, the carriage 
traversing along the bed rotates the rack pinion, and con- 
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sequently through the wheels D D D drives the surfacing 
screw, thus giving the desired inward feed. At the end of @ 
cut it is only necessary to disengage the nut from the guide 
screw and wind back the carriage, which operation also causes 
the return of the surfacing slide through the req 
The wheels D D D are kept in engagement throughou 


uired distance. 
t the 
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whole operation. 
K K are engaged 


The mitre wheels A A and spur gearing | by-law requiring this practice to be carried out. In the steam- 
only during ordinary sliding operations. | train days a larger platform staff 


in the way of porters was 

















END VIEW OF HEADSTOCK 


All the gear wheels are of steel, machine-cut from the solid 
blanks. 








INSTITUTION OF MECHANICAL ENGINEERS. 


ADDRESS OF THE PRESIDENT, MR. JOHN A. F. ASPINALL. 
(Concluded from page 460.) 

Cars.—The construction of the cars which have to carry large 
numbers of people is of considerable importance, and it might 
seem at first sight as if numerous outlets in the form of doors 
would prove a remedy for delays at stations. A multiplicity of 
side doors means that a larger staff has to be employed on the 
platforms if they are to be safely closed, or if they are sliding 
doors worked automatically there is some risk to the public of 
being caught by them, and there is much greater risk of sliding 
doors being jammed in case of accident. The system imported 
from America of having men on each platform between each pair 
of cars to open the gates and shout out the names of stations 
leads to an excessive train staff being employed. This multiplica- 
tion of labour is an economic waste, and the effect on the public is 
that having so many people to look after them they enter and 
leave the cars in a very leisurely fashion, resulting in too much 
time being spent at stations. A system of having large side doors 
at each end of a 60-foot car, which doors are readily opened or 
closed by the public themselves, saves the waste of labour, causes 
the passengers to move quickly in and out of the cars, and has 
shown in practice in the North of England, that the trains may be 
got away from the stations in less time. The most crowded cars 
are always emptied during the rush hours in about 50sec. at 
terminal stations, while intermediate stops only require 15sec. 
to pick up and set down passengers. Stopping trains, with con- 
siderable amounts of luggage and parcels to handle, can be 
worked with two guards and a motorman, while express trains 
need but two men, a motorman andaguard. Thegreat strength 
which is obtained by having cars made with end doors only is 
of much importance, frequent side doors making a very weak 
structure. 

When the Liverpool and Southport line was operated by steam, 
30 locomotives and 152 carriages with 5084 seats were required to 
do the work, this number including the necessary percentage under 
repairs, The number of vehicles now required upon this length of 
184 miles is 38 motor cars and 53 trailer cars with 5814 seats. 

! do not give a detailed description of the plant and equipment, 
because that has already been very fully published in all the 
technical papers. The special features, however, in connection 
— the rolling stock on the Liverpool and Southport electric 
ine are :— 

_(a) Direct control of electric equipment on cars, as dis- 
tinguished from multiple unit control, though multiple unit 
control has been used to a certain extent with some later cars. 
(4) Adoption of the automatic vacuum brake, which is the 
brake in use upon the rest of the railway, but with specially 
added valves, for releasing the brakes rapidly after application. 
(c) Carriages of the exceptional width of 10ft. over all, 
allowing a considerable area of floor space per passenger. 
_ Platforms.—Another point which is worth consideration, lead- 
ing as it does to a great saving of time, is that the platforms 
should be of such a height as to be either level with the carriage 
floor or else to require but one easy step, and that the doorways 
leading from the carriages should be lighted over such steps, so 
that at night time the traveller may be quite certain of his foot- 
hold, as it is obviously undesirable for the passengers to leave a 
brilliantly lighted interior for a badly lighted doorway. If the 
passengers can be induced, as experience has shown the majority 
may be, to enter the car at the rear door and leave it by the front 
door, a system of circulation is kept up which leads to rapid 





loading and an absence of confusion. Such a system is only neces- | 


Sary at intermediate stations and may be dispensed with at 
terminal stations. The reasonableness of snch an arrangement 
has been recognised by the Board of Trade, who have sanctioned a 


required to open and shut doors, but the larger number of electric 
trains required more guards. It was found that the increase in 
the latter balanced the reduction in the former, and the total 
number of men remained the same. 

Calles.—Cables form a very costly part of electrical equipment 
and their accessibility when laid along a line of railway is one of the 
points which requires the most careful consideration. The under- 


| a certain distance erection was difficult, as the line ran on the top 
| of a high embankment. Lightning arresters, a doubtful require- 
| ment for the atmospheric conditions prevailing in this country, 
| are also included in the cost for overhead transmission. 

Battery plant.—As may be realised, at the inception of pioneer 
electrification such as I am describing, it was not easy to foresee 
exactly what would transpire in the way of load upon the power 
house and sub-stations. Eventually the fluctuations of load were 

| found to be extremely heavy, as can be seen from the diagrams, 
| Figs. 7, 8, 9, 10. When regular working conditions had been in 
| operation for some considerable time, bearing in mind also the fact 
that the development of traffic would necessitate sooner or later 
| some increase in power house and sub-station plant, it was decided 
in 1905 to install battery plants.. It was felt that these were 
necessary, not only on account of mechanical requirements, but 
| also with a view to creating an almost absolute assurance that 
trains could be run during the busiest hours of the day when a large 
number of business people were using the railway, even if some 
serious accident happened at the central generating station. The 
general idea was to put in a battery plant which would keep the 
whole railway going for one hour. 

These batteries were of the well-known buffer type, controlled 
by automatic boosters to respond readily to the load, the main 
objects and-uses of these batteries being:—(1) To equalise the 
load on the power-house and sub-stations. (2) To reduce the 

aks of current and to act as -the-equivalent of additional plant 
or such places. (3) To improve the general load factor and 
efficiency, and so enable more economical production and distribu- 
tion of supply to take place. 

The railway was originally equipped with a power station con- 
taining five generators, four of 1500-kilowatt, and one of 750- 
kilowatt capacity; four sub-stations, three equipped with four 
600-kilowatt rotaries, and one with three 600-kilowatt rotaries. 
The number of trains in traffic was twelve, each being equipped 
with motors rated at 1200 horse-power, and takizxg a maximum 
power during acceleration of 1 to 1200 kilowatts. To meet 
these heavy peaks it was necessary to run 5250 kilowatts of power- 
house plant, though the average load was only 3500 kilowatts. 
The fluctuations of load were so great that at times the engines 
would entirely cease to take steam, a vacuum being actually pro- 
duced in high-pressure cylinders ; within a few seconds the load 
would rise to 4000 or 5000 kilowatts, and superheated steam would 
be admitted to the cooled high-pressure cylinders. This not only 
led to uneconomical working, but produced severe stresses in 
the engines, and it became obvious that the repair bill would be 
heavy unless something were done to steady the load. 

It may be asked why the policy of combined rotary and battery 
stations was not followed, which would doubtless have been done 
in the case of a railway such as the London Tubes. “It would 
have effected a saving in wages and made it possible to have the 
load more uniform still at the power station. 

About the time it was decided to introduce the battery sub- 
stations, the traffic had considerably increased, and the lighting 
at certain points was not all that could be desired. Also power 
was required at Liverpool, and the drop in potential at the train 
was becoming too great. It was therefore decided to place the 
battery sub-stations at points intermediate tu the rotary sub- 
stations, as this would enable the conditions mentioned above to 
be met and improved. It will be noted from the map—Fig. 1— 
that one is placed almost at Exchange Station, Liverpool, and 
another at Southport ; the former acts as a medium of supply for 
electric light and power to a large goods yard, Exchange Station 
and hotel, in addition to its use for tractive purposes. The one 
at St. Luke’s, which is 24 miles from Birkdale, serves to take the 
load and general lighting at the Southport end, and assist deve- 
lopment in the Crossens direction. These batteries were installed 
in September, 1905, and the results have amply justified the 
policy that was adopted. The momentary peaks in the load were 
reduced from a maximum of 7090 kilowatts to 4500 kilowatts, and 
the hourly peak during the rush hours was reduced from 3800 kilo 
watts to 3100 kilowatts, enabling the load to be carried during the 
winter with 4500 kilowatts of plant and during the summer with 
3750 kilowatts of plant. . 


Fic. 7. ~Total Load, Formby Power House, Thursday, 17 Dee. 1908. 
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Fic. 8. —Total Load, Formby Power House, Monday, 14 Dec. 1908. 


3,000 kw. Turbine and 1,500 kw. Reciprocating Engine. Similar to Fig. 17 with larger time scale. 
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ground railways of London are fortunate in possessing miles of | 
tunnel walls upon which their cables can be neatly fixed, and each 
one readily got at without any necessity for touching the others. 
Experience on the Liverpool and Southport line does not point to 
the practice of laying the cables on the solid system in the six-foot 
way as being satisfactory, and where a railway runs through an 
open district there seems to be distinct advantages in having bare 
wires carried overhead on suitable poles. The arrangement is | 
| cheaper to erect, can always be seen, and is much easier to repair. 
It is to be assumed that a railway company can generally find a 
path for an overhead transmission along its own property. If the 
line runs through a populated district and has numerous telegraph 
and telephone circuits, with many signals and junctions, and if the 
| points at which the transmission line would cross the railway are 
| numerous, then there is no doubt that cables are the safer and 
possibly the cheaper in the long run. This is because the con- 
ditions stated involve a capital expenditure on the overhead line 
almost equal to that for cables, and are probably accompanied by 
an atmosphere that will considerably increase the cost of mainten- 
ance of the overhead line, owing to the carbon and sulphur which 
will be deposited from the atmosphere. On the other hand, if a 
fairly clear run can be obtained there is no question as to the 
| large economy which can be effected by using overhead conductors. 
In modern practice large spans are used, the number of poles in 
some cases not exceeding ten per mile. In the particular instance 
| of the high tension line connecting Aintree with Seaforth, the cost 
| per mile of the overhead equipment was £1300, whilst the cost per 
| mile of the cable line was £2030, the cost per kilowatt transmitted 
per mile being—for overhead £1.25, for cable £2.67, based on 500 
amperes per square inch of conductor section. This. however, 
does not represent the full saving which might be obtained by 
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Four battery plants were installed, aggregating 5200 ampere 
hours. Particulars of these are given in the following table :— 


| | 








| 
. | 
2 s | ipa . 
2121/8 |88] 2 
, Charge 3 = Bs =8 = 
Particulars. | or ra o 4 2eis5 
| Discharge. | 3 é Z . | < 
“gt @t ot €t § 
Rated capacity, ampere-\| 1300 | 1000 | 1600 | 1300 | 1000 
hours Baty cleo SI | | 
Rate of discharge on 1 | | 
hour basis, ampére- 1300 | 1000 | 1600 | 1300 | 1000 
hours geome.) | | 
| | 
Maximum _ continuous | | Charge 650 | 500 | 800 | 650 | 500 
ce \) Discharge | 1520 | 1250 | 2000 | 1520 | 1250 
-| | 
Maximum amperes, 1f| Charge 975 | 759 1200 | 975; 750 
— -- ++ ++\) Discharge | 3250 | 2500 | 4c00 | 3250 | 2500 
Maximum charge for 15) | Ea 1300 | 1¢00 1600 | 1300 | 1000 
seconds .. .. - ..J] 











The batteries have a guaranteed efficiency of 85 per cent. in 
amy ére-hours and 75 per cent. in watt-hours. Tests made in 1907 





overhead transmission, as the spans were necessarily short, and for 





showed that 14 per cent, of the total rotary sub-station direct 
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current output passed through the batteries, the total loss due to 
the batteries being about 3.5 per cent. of the rotary sub-station 
output. In addition to fulfilling the purposes for which they 
were originally installed, the batteries have proved a valuable 
standby in cases where one or more rotary sub-stations have been 
temporarily disabled, and also for running special trains during 
hoars of shut down. The coal consumption was reduced by 8,5 
per cent., and the consumption for train services became 0.412 Ib. 
per ton-mile. 

The following table shows the increase in the load since 1905, 
and the variation of the load during rush hours :— 
Kennedy 

load 
factor. 


Momentary variation 
peak to 
minimum, 


= Average load 
Year. rush hour. 
nS 
No batteries 
3600 4500-2500 | 0.90 
| 
5600-3100 | 0.98 
| 


1908 5600 
Special test. No batteries Variati n within 
1 minute j 
Diagrams—Fig. 7 for one day, Fig. 8 for one hour—show the 
total load on the power station under present conditions for an 
ordinary week day. 
Diagram—Figs. 9 and 10—shows the effect of running with and 
without batteries in 1908. 
These diagrams are sufficient to show the great value of buffer 








Fic. 9. —Total Load, Formby Po 


consideration to prevent undue expense being incurred in addi- 
tional stock and plant, for what may be termed a peak period. 
The Aintree race trains, when worked by steam, had each a seat- 
ing capacity of 502 persons, and necessitated change of engines 
each journey. The present electric race trains, each having a seat- 
ing capacity for 512 persons, are formed of electric motor cars at 
each end, each being equipped with four 150 horse-power motors, 
with ten of the close-coupled vehicles originally used in the steam 
trains placed between them. The only addition required to make 
this conversion was the running of a few cables properly protected, 
over the roofs of the carriages to complete the electrical connec- 
tions of the two motor cars. 

Operating costs.—Some details as to the cost of operation are 
given below, which will be useful when comparing the work done 
with that on other railways, whe' her slow-moving electric trains or 
the older steam trains are considered. 

The very great difference in cost involved in the initial construc- 
tion, and later, in the working of the generating plant and sub- 
stations by difference of location, by rates pees | taxes, cost of 
condensing water, and other important items which affect both 
the interest on capital outlay and the daily working expenditure, 
make it desirable to speak of ‘‘works costs” only, so that anyone 
familiar with the working of any other installation can add their 
figures for all items of general charges, and arrive at an approxi- 
mate comparison. 

On this basis it may be said that any railway company having 
the opportunity of putting down its own plant in the country 
with ample facilities for getting cheap coal aad water should be 
able to produce current at the generating stations at a “works 
cost” of less than 0.25 of a penny per B.'l'.U., the coal consump- 
tion being under 3 1b. per A.C. unit. 

With such figures as these it is possible to work a high-speed 
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Fic. 10. -Total Load, Formby Power House, Monday, 21 Dec. 1908. 
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batteries as equalisers of load and the equivalent of generators 
and sub-station plant of probably similar cost. 

Efficiency of transmission.—In July, 1906, investigations were 
made as to overall efficiency of transmission. The direct-current 
meters at the sub-stations were specially calibrated, and with a 
daily sub-station output of 57,190 units, and a power-house output 
of 63,819 units, the ca'culated losses were as follows :— 

Percentage loss 
on power-house 


output. 
Tbe 
2.95 


Units. 
1264 
1885 
3480 


6629 


Source of loss, 


Cables : 
Transformers 
Rotaries .. 


Total 


The overall efficiency of transmission from alternating-current 
bus bars being 8.7 per cent. It is exceedingly difficult to 
ascertain the exact losses in live rails; calculations made, how- 
ever, in various ways seem to indicate that these Icsses amount to 
about 9 per cent. of the sub-station output. The total efficiency 
from alternating-current bus bars to circuit breakers on the trains 
is about 81 per cent. 

In considering the question of coal consumption per unit, the 
most reliable figure to take for comparison is the coal burned at 
the power-house per unit of direct currant delivered to the third 
rail, that is, with all losses due to conversion. This for twelve 
months ending 15th December, 1908, was 3.28 lb. These figures 
for coal consumption must not be confused with those given for 
the generating stations. 

Maintenance.—One of the necessities of a branch of a steam- | 
worked line being worked electrically is that there should be a 
local workshop for repairs of the rolling stock close to one of the 
terminal stations, and this must be considered as part of the cost 
of equipment. 

It has been found to be of _the greatest importance to have 
careful periodical examination of the different parts of the electrical 
equipment, and experience has shown that the examination should 
be specialised, different groups of apparatus always being dealt 
with by the same workmen. Careful charts of these inspections | 
are prepared and afterwards examined daily by the foreman, so as 
to prevent any portion of a car not being dealt with at the proper 
period. In Appendix V. the average mileages of various parts of 
the equipment between repairs, together with the costs of total 
maintenance per motor-mile, are shown. 

Extensions of electrified line.—Since the Liverpool, Southport, and 
Crossens line was electrified certain extensions have been made, 
and aglance at the map—Fig. 1—is sufficient to show that develop- 
ment in the direction of Aintree was likely to follow the success 
attained on the Liverpool and Southport section. In 1907 all the 
lines leading to Aintree were electrified, and trains run thereto 
from Liverpool, “4 Kirkdale, and vid4 Marsh Lane. A very large 
traffic, which was previously taken away by the Municipal Tram- 
weys, which run parallel with and not many yards from the elec 
tric line, has now come back to the railway. A connection has 
been made at Seaforth with the Liverpool Overhead Railway, and | 
a service established from Aintree to the southern terminus of that 
railway at Dingle. Through trains in the summer time run from 
Dingle to Southport. 

Race trafic.—When the races at Aintree are run, and though 
these occur infrequently, the handling of trains for them consti- | 
tutes a problem of importance. On the Grand National day, | 
which is the time of maximum demand, for this little section of | 
the line, 13,000 people leave Exchange Station, Liverpool, between | 
the hours of 11.15 a.m. and 2 p m., and in returning from Aintree | 
after 4.30 p.m., a very large proportion of these come with a rush. | 
In themselves such numbers do not represent much, but as an | 
extra to roads already fairly wel! occupied, the matter required | 


| much as one locomotive. 
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service such as I have indicated at 9.5d, per train-mile, including 
‘‘works costs” for the power-house, sub-stations, battery stations, 
‘operating costs” for motor and electrical equipment repairs, car 
repairs, guards’ and motormen’s wages, lighting and heating of 
cars, repairs of third and fourth rails, bonds and cables, and all 
working stores. The cost per car-mile varies between 2 75d. and 
3d., according to the number of.cars run. The total current pro- 
ducing charges, including conversion at sub-station, the cost of 
battery stations, and depreciation of batteries, absorbs 4.52d. out 
of 9.5d. per train-mile. With the exception of the depreciation of 
batteries, no sum is included for depreciation of plant, or for 
interest on outlay. The above figures are not intended to, and do 
not include any part of the cost of maintaining the running track, 
the passenger and goods stations, or costs for the platform staff, 
or any other items required for the railway, whether worked as a 
steam line or as an electric line. It follows that if track mainten- 
ance becomes more expensive, for reasons referred to elsewhere, 
any increase will have to be put down to e’ectrical working, and 
must be added to the above figure. The great economy to be 
hoped for in the future for electrcal railways, where no water 
power is available, is in the production of electricity in very large 
quantities, the total current producing charges indicated above 
forming so large a proportion of the total operating cost. The 
other directions in which economies may be sought for in future 
designs are mainly in such improvements in the motors as will 
lead to less repairs, and a very careful consideration of the whole 
design of the motor truck, with a view to giving those large bearing 
surfaces at every point where the locomotive experiences of many 
years have shown them to be necessary. 

It should be remembered that steam-worked suburban trains are 
generally hauled with one tank engine. Electric trains of the 
weights I have spoken of have at least two motor cars, one in 
front and one in the rear. The first cost of the locomotive part 
of the motor car (omitting the carriage), is about ejual the cost 
of one locomotive. Therefore, the two motor cars cost twice as 
The cost of the annual maintenance of 
one motor car is shown in Appendix 5; it is more than the cost of 
maintaining a locomotive. But the average miles run per annum 
per locomotive are 20,000, whereas the electric motor car will run 
50,000. The general result is that the cost per train-mile run 
becomes less for the electric motor car, and less again per motor 
car mile, if each motor car is looked upon as a separate locomo- 
tive. 

Brake gear is an expensive item, the continual stopping causing 
rapid wear of all pins and brake blocks, which, combined with the 
dust and dirt of the road, all help to increase the cost, and there- 
fore to make one hope for the time when some form of regenera- 
tive control, which will be of a simple character not involving the 
carrying of extra weights and a complete change of equipment, 
will be produced by our electrical brethen. Those items which 
may be put down as giving no trouble whatever are :—Controllers, 
commutators, steel spur gearing, and the third rail. The latter 
is easy to lay, cheap to maintain, and has proved by long 
experience to be the cause of very few accidents. 

A number of statistics relating to the Liverpool and Southport 
electric line are given in the Appendices hereto, and I must refer 
those who are specially interested to those figures, as I was 
unwilling to burden the address with the dry technical details of 
daily operation. 

The following is a list of the various Appendices referred to :— 

(1) Particulars of various Electric Locomotives and Lancashire 


| and Yorkshire Motor Cars ; (2) Effect of High Schedule Speeds on 


Operation and Costs ; (3) Rheostatic Losses ; (4) Train Resistance ; 
(5) Motor Miles, Motor Car Miles and Cost of Repairs ; (6) Weight 
of Electrical Equipment on Electric Trains; (7) Tests to show 
relative properties of various Third Rail Materials ; (8) Statement 
showing Wear and Corrosion of Third and Fourth Rails; (9) 


Resist f Third and Fourth Rail ‘th tants, Ge 
esistance of Third and Four Rails; (10) Klee d 
Locomotive. (10) Electro Magnetic 


I believe many of the members already know tha ; 
Meeting will be held in Liverpool, ond I propose pha Suramer 
members of our Institution who are interested an Opportu; Pa 
seeing the Liverpool and Southport line at work, and also a me hy 
ing the temporary workshops at Southport, where ihe re — 
the running gear and electric motors are carried out, so rey - 
wear and tear of all the various parts may be observed just the 
ag myo have come into the shop. a Rs 
n conclusion, I venture to express the hope that an 
who are interested in the subject of the addsen will Mach 
that all the remarks I have made are the result of experie “ 
gradually gained on a very busy branch of a railway on which 
many new points of importance were constantly arising ; that “a ‘ 
difficulties were gradually swept away ; and that time has aan 
that, with the exception of some minor points in the construct ; 
of the rolling stock, there has been very little to aiter, though 
obvious improvements have been adopted from time to time ‘it 
has not therefore been necessary to modify the general arran 
—_ in such extensions of the electric system as have been carted 
out, 

This experience has convinced me that there are a number of 
suburban lines round our great cities, and especially near London, 
which can be electrified with advantage to the public ind to the 
railway companies, though we must await awhile before dealin, 
with long-distance travelling. 


[We must refer readers who want to study the Appendices re 
the paper itself. The information given is very valuable and 
extensive, and is no doubt already in the hands of everyone 
interested in electric railway working.— Ep. Tue E. |. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Finished Iron Improvement. 

Most makers of finished iron are rather better off for 
orders this week; generally speaking there are more invjuiries 
in this department from merchants who are renewing warehouse 
supplies. The most hopeful feature of the trade at present is that 
demand seems to be broadening, and ironmasters are to be found 
who express the view that a gradual revival of business js 
approaching. Makers, however, are afraid to insist on higher 
prices, and up to the present cay ant met with very little 
success in their efforts to secure better rates. This is a trying 
state of affairs in view of increasing dearness of pig iron. Makers 
of Staffordshire marked bars, who have not fared badly of late, 
report a fair weight of orders, while for second and third-class 
bars there is a slightly better demand. 


Manufactured Iron Prices. 

Current quotations are named as :—Marked bars, £8; 
Earl of Dudley’s brand, £8 12s, 6d.; second grade, £7 ; unmarked 
bars, £6; North Statfordshire bars, £6 103.; sheets, singles, 
£7 2s. 6d. to £7 5s.; doubles, £7 5s. to £7 7s. 6d.; trebles, 
£7 17s. 6d. to £8 ; galvanised corrugated sheets—f.o.b. Liverpool 
—£12 10s.; hoop iron, £6 17s. 6d.; slit nail rods, £7 ; rivet iron, 
£6 15s, to £7. 


Strip Iron Association and Competition. 

Last week it was plainly intimated in this report that the 
native tube strip makers are resolved upon beating Belgian 
competition on the Birmingham market. This announcement has 
this week received more formal confirmation, and it is now clear 
that so long as continental competition threatens the Midland and 
Staffordshire wrought iron tube makers can rely upon getting 
native supplies in abundance at £6 per ton, less 2) per cent. or 
£5 17s. 6d. net. Thus the Association practically reverts to the 
reduced prices which it temporarily established early in the 
year, when the foreigners were right at our doors. ‘he Statford- 
shire makers are being helped in the fight by the circumstance 
that at the moment Belgian and Gérman iron prices are slightly 
dearer, and it is evident that local producers have fully made up 
their minds not to be robbed of the home market. The wrought 
iron tube makers on their part receive the easier raw material 
situation with much satisfaction as a condition likely to afford 
them a much needed relief, and this is the view which was taken 
of the position to-day—-Tbursday—on Birmingham Exchange. 


Pig Iron Firm. 

Pig iron in this district is being helped by the greatly 
better tone in Cleveland this week, and by the improvement reported 
from America. Makers are more confident, and there is decidedly 
less disposition than some weeks ago to talk pessimistically. 
There is no important development in any description of metal, 
but sellers have now no difficulty in effecting substantial sales at 
prices which for several weeks have been nominal. Smelters, too, 
are not inclined to book far ahead at full current rates, anticipat- 
ing firmer prices later. The optimists, of course, are impatient at 
the slow progress, but they should be encouraged that conditions 
are remarkably steady. Prices are:—Forge pig iron : Statford- 
shire common, 46s.; part-mine, 48s. to 49s. 6d.; best: all-mine, 
80s. to 81s.; cold blast, 110s.; Northamptonshire, 46s. to 4/s.; 
Derbyshire, 47s. 6d. to 48s. 6d.; North Staffordshire, 49s. to 5Us. 


Constructional Engineering and Steel Trade. 

The future of the steel trade is regarded more hopefully 
than recently. For sections and constructional material there has 
been a distinctly improved demand, and some fair orders for 
bridge work have been received from India, China, and ‘Japan. 
Certain of the home railways have also placed orders for bridge 
work, and contracts for the supply of girders and roofing material 
in connection with local extensions have been given out in the 
Birmingham district. Business has not improved sufficiently, 
however, to enable constructive engineers to command better 
prices. Quotations of the steelmasters hereabouts for rolled steel 
are:—Angles, £5 lds. to £5 17s. 6d.; girder plates, £0 t 
£6 2s, 6d. ; boiler plates, £7 ; joists, £5 10s. to £6 5s.; mild bars, 
£6 7s. 6d. to £6 7s 6d. 


Railway Rolling Stock Building. 

The railway wagon buildifg shops in the Birmingham 
centre have received enough work of late from East Indian and 
South American railways to assure them regular employment, and 
the contracts in many cases will last for some time yet. Orders 
for passenger coaches, however, are few in number, and are diffi- 
cult to negotiate owing to the keen competition in this depart- 
ment, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MancHEesTER, Wednesday. 
Pig Iron Improving. 
ALTHOUGH there were some pessimists in evidence on = 
Iron ’Change on Tuesday, the balance of opinion was in favour . 
an improving position in pig iron, Last week warrants close 


distinctly better, and although this may be regarded as specula- 
tive so far as this market is concerned, there has been an advance 
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+. Cleveland of about 64. per ton. | There are no doubt other 
iD ses at work which make for improvement, such as cheap 
infiuen and the stronger reports from the United States. The 
or in Lincolnshire still continues, but it has not materially 
= ted this market, there being ample supplies obtainable from 
er esehire and other sources. Added to this, buyers are not 
co except to cover immediate requirements. Scotch and 
so fordshire were about unchanged, but the feeling in hematite 
ro better, and occasionally 6d, per ton more money was asked. 
Forge iron was firmer, but there was very little business passing. 


Finished Iron. 

‘There was no particular change to note in prices. There 
a mecting of the Bar Makers’ Asscciation during the day, but 
cision was arrived at as to the future course of prices, except 
re was any change it would be of an upward character. 


was 
no de 
that if the 


Steel. 
There was no change to record. 


were weaker. 


If anything, quotations 


Copper, Sheet Lead, and Tin. 
Manufactured stuff was exceedingly slow and unchanged, 
but tough ingot was a shade higher. Sheet lead: Easier. ‘Tin: 
English ingots again ruled lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. 6d.; Derbyshire, 52s. 6d, to 53s. ; Middlesbrough, 
open brands, 57s. 1d. to 57s. 4d. Scotch: Gartsherrie, 59s. 
Glengarnock, 583.; Eglinton, 563. 9d.; Dalmellington, 56s. 9d., 
delivered Manchester ; West Coast hematite, 57s. 6d.; East Coast 
ditto, 55s. 6d. to 56s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 57s.; Glengarnock, 56s. ; Eglinton, 54s. 9d.; Dalmellington, 
54s. 9d. Delivered Preston : Gart-herrie, 58s. ; Glengarnock, 57s. ; 
Eglinton, 55s. 9d.; Dalmellington, 55s, 9d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s. td. to £6 5s,; Lancashire hoops, £7 5s ; Staffordshire 
ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, 
£7 7s. 64. ; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s, 6d. ; English billets, £4 10s. to £4 15s. ; foreign ditto, £4 5s. 
to £4 10s.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£71; tough ingot, £61 to £61 10s, ; best selected, £61 to £61 10s. 
ser ton; copper tubes, 94d.; brass tubes, 7#d.; condenser, 82d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 6}d.; 
yellow metal, 6d. per lb, Sheet lead, £17 per ton. English tin 
ingots, £130 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on ‘Tuesday was 
about an average one. Actual business, however, was of small 
dimensions in any department. House coal demand was greatly 
affected by the summer-like weather, but a slightly better demand 
was reported for slack and engine coal, Shipping demand was 
dull, and prices generally lower. 


BaRROW-IN-FURNESS, Thursday. 


Hematites. 

The improvement previously noted in the hematite iron 
trade is fully maintained, and there are indications that the 
demand is still slightly on the increase. Makers are better off 
for orders, and they are delivering all the metal they are pro- 
ducing, and none of their output is going into stock. Indeed, 
stocks have come down slightly on the week, and there are now 
in warrant stores only 11,567 tons, while makers are holding in 
their yards about 60,00 tons of all the classes of metal they pro- 
duce. There is more inquiry from the Continent, and the trade 
with Germany and other countries seems likely to increase. There 
has been very little movement yet in the direction of better trade 
with America, but a few inquiries are to hand. Prices are steady 
at 58s. 9d. net cash sellers, with buyers at 2d. less, and makers 
quote 58s 3d, net f.o.b. Prices are all round much firmer, and 
especially so for forward deliveries. ‘lhere is a growing demand 
for special hematites, and it is probable this branch of the trade 
will see a marked development in a short time from now, as for 
several purposes where the highest grade of metal is essential this 
class of iron is now only used. It is a development of the hematite 
trade which has done much to help the iron trade of this district, 
and indications are not wanting that it has come to stay, as 
nothing has yet been found which excels the special productions 
of this class of iron, which is made absolutely from native ores, 
foreiyn ores not coming up to the same excellence when put to 
the drastic tests which are applied. More orders are coming to 
hand for ferro-manganese and spiegeleisen, and some sa'es cre 
noted for spelter, which is now one of the products of the district. 
Scrap iron has lately been sold in fairly large parcels. Iron ore 
is in better demand, and is selling at 17s., 133. 6d., and 11s for 
best, medium, and ordinary sorts net at mines. It is noticeable 
that heavier cargoes of foreign ores are coming into port at 
Barrow. 


Steel. 

The event of the week is the restarting of the Barrow 
Steel Works, which have stood idle for overtwelve months. They 
have been employed during the week on steel rails and on tin bars. 
Up to now there have been no orders for shipbuilding material, but 
these are expected later on when shipyards get busier. Very little 
is being done in merchant steel, although a few orders for hoops 
are noted. The British Griffin Iron and Steel Company has booked 
an order for 10,480 chilled wheels for the Government rail- 
waysin Argentina. ‘This is the largest order ever given out in this 
country for this class of product. It has also got an order for 1000 
chilled wheels for the Great Southern Railway, to be aelivered at 
Buenos Ayres, This means that these works at Barrow will be 
fully employed for six months to come. 


Shipbuilding and Engineering. 
= It is reported that the Vickers and Armstrong firms have 
jointly to get the order to build two Dreadnoughts for the Argen- 
tine (‘overnment. On Wednesday three new submarines built at 
Barrow for the British Government left that port in charge of the 
oa for exhaustive trials on the Clyde. They are of 
1e C class, 


Shipping and Coal. 

_ The exports of iron and steel from West Coast ports 
remain small, Those of last week amounted tu 6777 tons - iron 
1591 tons, and steel 2186 tons, as against 8950 tons in the corre- 
sponding week of last year, a decrease of 2173 tons. The aggre- 
gate shipments this year total at 200,117 tons, against 171.240 tons 
in the corresponding period of last year, a decrease of 28,877 tons. 
A fairly good trade in coal is being done, and the consumption of 
coke has increased, prices remaining steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal Active. 


STEAM coal is much firmer, the navigation now opening, 
and cargoes being sent forward to the ports, as they are required 
urgently, We mentioned last week that in several instances 


8s. 9d. per ton had been refused. This week we have to report 
that values are still improving, and that 9s. per ton has been 
declined in some cases, this being 6d. per ton in excess of the 
contract rates made earlier in the season, 


In several instances 


reyuirements had not been covered, and the rise now recorded is 
the consequence. A brisk export season is considered certain, 
and it is expected that values will continue to improve as the 
season advances. 


House Coal Cheaper. 

Several of the coal merchants in view of the very season- 
able spring weather now prevailing have given the consumers 
the advantage, and retell prices from 9d. to 1s. per ton. The 
coalowners who have fair contracts running at former rates do 
not feel called upon to make any change at present. These 
reductions are on the official quotations given last week. Last 
month was not such a good month in household fuel for merchants 
as April of last year. The requirements for London have 
recently diminished somewhat, but the call from Manchester and 
several other districts is moderately good, 


Small Coal and Coke. 

The demand for good slacks, formerly noted, is well main- 
tained. Qualities required for Lancashire and other textile 
localities are in fairly active request, the mills being reported as 
working Letter time. The quotation given last week-—4s. 6d. to 
5s. 6d. per ton—is easily obtained. In the cheaper sorts there is 
rather more being done, but values do not improve. A good 
demand for coking fuel generally, in spite of the Lincolnshire iron 
dispute, which has the effect of sending much of the make into 
storage, pending a settlement. Best washed coke, 10s. 6d. to 11s. 
per ton ; unwashed 10s. to 10s, 6d. per ton. 


The Iron Market—Hematites Still Advancing in Value. 

Hematite prices continue to show an upward tendency, 
West Coast this week being quoted at 68s. to 69s. per ton, and 
East Coast 64s. to 65s. per ton, both less 24 per cent., delivered in 
Sheffield and Rothertham. The cause is that given last week— 
increased shipment and a more confident feeling as to require- 
ments in the early future. Sellers are not very eager, even at 
these advanced quotations. The Lincolnshire blast furnace dis- 
pute is not yet se.tled, but hopes are entertained that it may be 
terminated before long. Quotations continue as formerly given— 
viz., Lincolnshire No. 3 foundry, 47s. 6d. per ton ; No. 4 ditto, 
46s. 6d. per ton; No. 4 forge, 46% 6d. per ton; No. 5, mottled 
and white, 46s. 6d. per ton; basic, 48s. per ton, a premium of 
1s, 6d, per ton being required on these quotations for deliveries 
t» the end of June. More being done in Derbyshire iron, owing 
to the Lincolnshire dispute, and quotations are firm: Derbyshire 
No. 3 foundry, 50s, per ton; No. 4 forge, 49s. per ton. In both 
instances Lincolnshire and Derbyshire quotations are net, 
delivered in Sheffield and Rotherham. 


Hoops, Bar Iron, and Sheets. 


The better tone noted in several departments of the 
finished iron trade is sti]] in evidence, though thecomplaint as to the 
narrow margin of profit is not diminished. Hoops are not quite 
so freely called for as could be wished, this being, perhaps, the one 
branch of the finished iron trade more severely hit by foreign 
competition—German and Belgian—than any other, More business 
is reported in bar iron. Quotations :—Hoops, £7 103. per ton ; 
bar iron, £6 10s. per ton ; sheets, £8 103. per ton. 


The Heavy Trades. 

The tenders for battleships recently sent in by the three 
Sheffield firms, amongst other com ;etitors, are still under con- 
sideration. The armour plate orders received at the end of last 
year are being fast proceeded with in the finishing stages, and 
partly delivered, and the way will be quite clear for the new orders, 
once the Government programme has been decided upon. The 
orders now in hand, it will be remembered, only amounted ia the 
aggregate to about 5000 tons, of which about 3000 to 4000 tons 
came to Sheffield. A few small orders have been received for 
projectiles from our own and other Governments, which have been 
very welcome. ‘here is nothing better to report in the condition 
of the railway material trade, which is very quiet. The engineer- 
ing establishments are similarly languid, and this, of course, reflects 
on the tool steel manufacturers, who are but indifferently em- 
ployed. There is a fair demand for steel in the form of billets 
used for various purposes and for export. 


Sheffield Chamber of Commerce, 

The monthly meeting of the Council of the Sheffield Cham- 
ber of Commerce was held on the 4th inst. It was reported that 
letters had been received from the various railway companies stat- 
ing that the Humber shipowners had reduced the sea freight in 
respect of iron forks, spades, and shovels in bundles, from 20s. per 
ton to 12s, 6d. per ton. The Sheffield Chamber decided to bring 
forward the following resolution at the Congress of Chambers of 
Commerce of the Empire, to be held at Sydney next September : 

‘*That this Congress is of opinion that the system in force in 
Western Australia, South Austra ia, and New Zealand, of charg- 
ing income-tax upon profits resulting from business transactions 
in these Colonies by British commercial travellers and agents is 
very prejudicial to British trade, and that such tax ought to be 
discontinued.” A further resolution regarding duty on cem- 
mercial travellers’ samples will be moved as follows :—‘‘ That 
when Customs duty on samples has been paid by any British com- 
mercial traveiJer or agent on his entry into any British Colony, a 
refund of such duty ought to be made on his departure in respect 
of any such samples taken away by him.” A letter was read 
from the Liverpool Chamber cf Commerce asking the Sheffield 
Chamber to send a resolution to the Postmaster-General protest- 
ing against the Lusitania and Mauretania being obliged to call at 
Queenstown. The Chamber decided to comply with this request. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Busingss in the Cleveland pig irun trade continues to 
improve, and the market altogether is very firm. (ood orders 
are on the books of the producers, and prices are moving upwards ; 
indeed, this week they have been higher than at any time since 
the middle of February, and seem likely to continue to advance. 
There can be no question that the position and pro-pects of iron- 
masters in this district have become more favourable, and con- 
sumers are beginning to buy more readily for forward delivery. 
There are several circumstances which have a good influence on 
the market. For instance, the commercial news from abroad, and 
especially from the United States, has become more encouraging ; 
the shipments of pig iron are better than they have been for 
more than a year past, and stocks, on the-whole, are believed to 
be declining—at any rate in makers’ hands. Consumers are 
keener to buy than producers are to sell for forward delivery, as 
the indications are quite in favour of values continuing to increase, 
certainly until the ead of the autumn season. Quite a number of 
buyers have wanted to purchase for delivery over the remainder 
of the year. The rise in Cleveland pig iron prices from the 
minimum rates of the current year which ruled in March has been 
fully 2s. per ton, and Cleveland warrants, which have been down 
as low as 45s. 114d, cash buyers, are now up at 48s, ld. For 
No. 3 Cleveland pig iron the quotation has risen dd. since the 
middle of last week, and consumers cannot get it for early f.o b. 
delivery under 48s, 3d., while for next quarter 48s. 9d. is the 
figure. No. 1 has gone up to 50s. 9d. for prompt ; No. 4 foundry 
to 47s. 6d.; No. 4 forge to 47s. 3d.; and mottled and white to 
46s. 9d., with 6d, more in all cases for delivery up to the end 





of September, 


Hematite Pig Iron. 

After a very fair period of active buying there is a lull in 
the demand for East Coast hematite pig iron, but no easing in 
prices, because producers are well off for orders, and are in a 
satisfactory position. The improvement so far in this branch has 
not been brought about by any increase in business in the 
shipbuilding industry, but the extra demand has been from 
Sheffield manufacturers, and on export account, Italy requiring 
considerably more than usual, and rt take nearly all they need 
from this country, though it is reported that within the last few 
weeks some has been imported there from the United States. 
The quotation for mised numbers for early f.o.b. delivery is not 
under 55s. 6d. per ton, nor is less accepted, this representing a 
rise of 1s. per ton on this year’s minimum. For delivery over the 
summer bs. is the regular quotation, but makers are in no great 
hurry to sell heavily ahead, as the prospects are encouraging, and 
the tendency of prices is upwards. Hematite No. 4 forge is up to 
54s. 6d. per ton, The Spanish mineowners have taken advantage 
of the rise in the value of hematite pig iron to raise the quotation 
for Rubio ore, and now 16s. 3d. per ton, delivered at wharf in this 
district is the least that is asked, as local merchants have to 
regulate their quotations by the f.o.b. prices at Bilbao. The 
hematite makers will not get any benefit out of the shilling 
advance in their prices, for all that and more is swallowed up 
by the increased cost of materiais, ore having gone up 6d., and 
coke no less than 1s. perton. In March medium Durham coke 
for furnace purposes could be got at 14s, 6d., now fully 15s. 6d, 
must be paid. 


Pig Iron Stocks. 

There can be no question that the deliveries of pig iron 
last month were so good that makers’ stocks would have to be 
drawn upon heavily, but no records are available as to the 
extent of the decrease. Connal’s return of the stock of Cleveland 
pig iron held by them is so far satisfactory that the increase last 
month was less than has been reported in any month since last 
July ; it was only 9427 tons, whereas in March the increase was 
22,00! tons; in February, 16,902 tons; and in January, 20,093 
tons. The quantity held at the end of April was 202,743 tons of 
No. 3; 1042 tons of standard ‘iron; and 945 tons of iron not 
deliverable as standard ; total, 204,740 tons. Connal’s do not now 
hold any other pig iron than Cleveland in this district. 


Manufactured Iron and Steel. 

Some branches continue to show improving features, but 
others are still very quiet, more particularly the plate and angle 
trades. Producers, however, do not reduce quotations, as it is 
not likely that low prices would at present bring in orders. 
Evidence of this has been given in the case of the reduction made 
last month by the Scotch makers of bars. Heavy steel rails are 
firm at £5 5s. net f.o.b. and those producing them are not at all 
badly off. Cast iron railway chairs are at £3 10s. net; and steel 
railway sleepers at £6 7s. 6d. net. For steel ship plates £6, less 
24 per cent. f.o.t., is generally accepted ; and for steel ship angles 
£5 12s, 6d., less 24 per cent. f.0.t. 


Shipbuilding. 

Work at most of the yards continues very slack, but it 
cannot be said that the trade is any worse than it was during the 
first quarter of the year ; indeed, there is some slight indication of 
a return to better times. Certainly inquiries fur new steamers 
have increased in number, and it seems probable that the worst 
has been experienced. There are fewer vessels laid up on the 
Tyne—70 against 130 at the commencement of the year, and in 
some trades freights are more readiiy forthcoming, and at some- 
what improved rates. The Tyne shipbuilders last month launched 
eleven vessels, as compared with six in April last year, and the 
Wear builders launched four of 7431 tons, bringing the total for 
the year so far up to 37,477 tons, against 22,345 tons in the corre- 
sponding period of last year. It must, however, be taken into 
account that the engineers’ and shipwrights’ strikes were a year 
ago in progress, Several orders for new steamers have been placed 
within the last fortnight~ both on the Tyne and Wear, and negotia- 
tions are proceeding for the building on the Tyne of a large naval 
floating dock for Brazil, while there is some expectation that the 
British Admiralty will require a spacious floating dock in connec- 
ticn with the scheme that is said to be under consideration. 


The Admiralty}and Tyneside. 


There is a good deal of talk on Tyneside about the proba- 
bility of the British Admiralty selecting that river as a docking 
centre for large war vessels. At present there is no dock capable 
of accommodating such vessels as the Dreadnought, but it is said 
that Messrs. R. Stephenson and Co.’s great doek at Hebburn could 
easily be adapted. It has already accommodated some of the 
largest battleships. Judging from Mr. McKenna’s replies in the 
House of Commons to questions on this subject, there is more 
than a probability of the Tyne being selected by the Admiralty as 
an auxiliary naval repairing base. It is stated that a secret com- 
mission from the Admiralty have within the last fortnight been 
visiting Tyneside, where they made a tcur of the dry docks and 
shipyards, including those of Robert Stephenson and Co. at 
Hebburn, the Mercantile Company's dry docks at Jarrow, Haw- 
thorn’s at Hebburn, Palmer's at Jarrow, and the Wallsend Slipway 
and Engineering Company’s works at Wallsend. The Tyneside 
corporations will probably take joint action.with the object of 
bringing before the Government the facilities which exist on the 
river for the docking and repairing of damaged vessels of the 
Fleet. The possibilities of Jarrow Slake as a docking centre for 
Dreadnoughts are pointed out, and a suggestion has been made 
that a deputation from the local authorities should wait upon Mr. 
McKenna for the purpose of emphasising the suitability of this 
situation. 


Coal and Coke. 


There is much activity in the coal trade of this district ; 
indeed, the demand is almost in excess of the present power of 
productiun, and there is very little coal available for sale for early 
delivery. Prospects are bright, and the tendency of prices is 
upwards. Best steam coals have gone up to 12s. 6d. per ton 
f.o.b., and the demand for them is most pressing. For seconds 
103. 3d. is quoted. Best gas coais have advanced in value, 
10s. 44d. per ton f.o.b. having to be paid, with 9s, 6d. for seconds. 
Coking coal has risen to 9s, 3d., and bunker coals to 9s. 6d. As 
regards coke, there is a little ‘‘ boom ” in the demand, and prices 
have risen, 17s. f.o.b. being asked for foundry coke and 15s. 6d. 
delivered at Middlesbrough for furnace purposes. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig [ron Market. 

THERE has been an increase of activity in the pig iron 
warrant market in the last few days. Warrants were strong and 
tending higher in price towards the end of last week. The 
market was closed on Monday, which was a Scottish Bank 
Holiday. After the reopening on Tuesday, there was a renewal 
of strength, and a good business was done. More favourable 
reports from the United States had a good effect on the market. 
Since last report, business has been done in Cleveland warrants 
from 47s. 43d. to 48s. cash, 47s. 7d. to 48s. ld. one month, and 
48s. to 48s. 4d. three months. Latterly the forward prices gave 
way a little, and the best terms were obtainable for cash. Sales 
were also recorded at 47s. 6d. for delivery in twelve days, and at 
47s. 7d. nineteen days. There has been practically nothing done 
in Scotch or Cumberland hematite warrants, 
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Seotch Makers’ Iron. 

A feature in the business in Scotch makers’ pig iron has 
been the increasing demand for the higher-class brands, for which 
the makers’ quotations are in most cases paid without scruple. 
sins re no formér time in the history of the Scotch iron trade 
has it been possible to produce a more genuinely valuable quality 
of pig iron than at present. The premier price is obtained by the 
limited quantity of pig iron made from the blackband ironstone, 
which is now only obtainable by one or two firms. But the ad- 
mixture of a high-grade hematite ore with the native claybands 
yields a product of excellent quality, and there is quite a 
number of brands of this description in the market, for which at 
present the demand appears to be specially active. Makers 
generally are well supplied with orders, and the output 
is maintained. There are S82 furnaces in blast in Scotland, 
compared with 76 at this time last year, and of the total 40 are 
making hematite, 37 ordinary, and 5 basic pig iron. Monkland 
No, 1 is quoted at Glasgow 55s. 6d. ; No. 3, 53s. 6d ; Carnbroe, 
No. 1, 57s.; No. 3, 54s.; Clyde, No. 1, 59s. 6d.: No. 3, 
53s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s.; Calder and 
Langloan, Nos. 1, 60s.; Nos 3, 55s.; Summerlee, No. 1, 6l1s.; 
No. 3, 56s.; Coltness, No. 1, 88s. 6d.; No. 3, 57s.; Glengarnock, at 
Ardrossan, No. 1, 63s. ; No. 3, 56s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 543. 6d.; No. 3, 52s. 6d.; Dalmellington, at 
Ayr, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Shotts, at Leith or 
Glasgow, No. 1, 60s.; No. 3, 55s.; Carron, at Grangemouth. 
No. 1. 62s. 6d.; No. 3, 6s. 6d. per ton. The question of 
the blast furnacemen’s wages has been under consideration. 
The official chartered accountant of the Board of Conciliation 
reports that, taking the usual criterion for regulating wages—the 
prices of pig iron warrants in Glasgow market during the last three 
months of February, March, and April—there is no reason for alter- 
ing the workmen’s wages during the next three months. This 
report is an indication of the remarkable steadiness ot the pig 
iron market at a time when there were few circumstances in the 
actual state of trade that could contribute to a better state of 
things. It also proves that the market has not been influenced 
to a great extent by speculative intiuences. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
weck amounted to 4724 tons, compared with 3761 tons in the 
corresponding week of 1908. No shipments took place to the 
United States, but there was despatched to Canada 660 tons, 
South America 454, India 25, France 750, Germany 201, Holland 
200, Belgium 20, China and Japan 60, other countries 195, the 
coastwise shipments being 2068 tons, against 1999 tons in the 
corresponding week. The aggregate pig iron shipments from 
Scottish ports in the past four months has been 100,020 tons, being 
6829 tons less than in the corresponding period of last year. 


The Hematite Trade. 

The output of hematite pig iron is maintained, but at this 
time last year it was larger than at present by some 350 tons a 
week. Theo market is in a sluggish condition. Demand is not 
nearly so active as it was expected to be by this time of the year. 
Full prices are quoted by merchants for Scotch hematite, the rate 
being 58s. to 58s. 6d. for delivery at the West of Scotland steel 
works, but users are offering ls. to 2s. less money. It does not 
appear, however, that very much business has been done at the 
reduced rates. Makers still seem confident that they will be able 
ere long to dispose of the bulk of their stocks at comparatively 
good prices. Fourteen cargoes with hematite iron ore from 
abroad reached the Clyde in the last six days. 


The Fin'shed Iron Trade. 

The conditions of trade in this department appear to be 
somewhat trying. It has turned out that the recent reduction of 
5s. per ton in prices has really not afforded a basis for a steady 
course of business. The reduced rates have been undercut by 
makers not amenable to the control of the Association. At the 
100t of the difficulty there seems to lie an excess of output, and 
there appears to have been some talk among makers as to the 
expediency of arranging for a restriction of the manufacture. 
Such a thing could not well be carried through unless all the 
makers became parties to an agreement for the purpose, and fail- 
ing some such arrangement it is not unlikely that a further reduc- 
tion will be made in prices, 


The Steel Trade. 

Business continues unsatisfactory in the steel trade. 
Makers counted on having before this time a much greater amount 
of shipbuilding material to put through. That this class of 
material is so little required of them is said to be due to the cir- 
cumstance that merchants some time ago made sales to the ship- 
builders at prices considerably below those now quoted by the 
steelmakers. In order to meet their immediately pressing 
obligations the merchants have been importing shipbuilding material 
from the North of England and Wales. These imports, ora pro- 
portion of them, are understood to be made at a loss, which is, how- 
ever, of less extent than if the material were obtained from the 
Scottish makers. The work undertaken for export is obtained at 
reduced prices—in some cases, it is said, as much as 20s. below the 
rates quoted to home consumers. 


The Coal Trade. 

There is a fair business in the coal trade as a whole, the 
shipping department showing more activity since last report. 
For steam coal the demand has been rather better, but splint is 
in heavy supply, and therefore a shade easier. Estimates for this 
latter class of coal are now being invited by a number of munici- 
palities. Nuts and small coal generally are in reduced demand at 
the moment. Ell coal is quoted for shipment at Glasgow 8s. 9d. 
to 9s.; splint, 8s. 9d. to 9s 3d., and steam, 9s. to 9s, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent ) 


Last Week’s Coal Trade. 

So reassuring were the prospects day after day of the coal 
trade at Cardiff, each indicating greater firmness and promise, that 
before the week ended it was freely allowed that there would be 
no sliding back for the present, and that there would be a good 
volume of trade yet before the eight hours difficulty had to be 
grappled with, At all ports there was a large despatch, and I note 
that in several districts there is an improvement in anthracite 
coals. Both French and German markets are being well looked 
after by the Carmarthenshire collieries. 


Latest Coal Prices at Cardiff. 

Market opened firmly, with distinct signs of advance 
affecting May and even June business, Latest:—Best large 
steam, 16s. to 16s. 6d.; best seconds, 15s. 6d. to 15s. 9d.; 
ordinary seconds, 14s. 6d. to 15s.; best drys, 15s. 6d. to 15s. 9d.; 
ordinary drys, 13s. 9d. to 14s. 3d.; best washed nuts, 14s. to 
14s. 6d.; seconds, 13s. to 13s. 9d.; best washed peas, 12s. 6d. to 
13s, 3d.; seconds, 11s. to 12s.; very best small, 1ls. to lls. 6d.; 
best ordinaries, 10s. 6d. to 10s, 9d.; inferior sorts, 9s. 3d. to 9s. 6d. 
Very best Monmouthshire black vein, 15s. 3d. to 15s, 6d.; ordinary 
Western Valleys, 14s. 9d. to 15s.; best Eastern Valleys, 13s. 6d. 
to 14s.; seconds, 13s. to 13s. 3d. Bituminous coal: Very best 
household, 17s. 6d. to 18s.; best ordinary, 14s. 6d. to 16s.; best 
No. 3 Rhondda, large, 17s. 9d. to 18s.; brush, 13s. 9d. to 14s. 3d.; 
small, 9s. 9d. to 10s. 3d.; No. 2, large, 12s. 9d. to 13s ; through, 
10s, 6d. to 10s. 9d.; small, 8s. 6d. to 9s. 3d. Patent fuel, 15s. to 
lés. Coke: Furnace, 16s. to 17s,; foundry, 18s, to 20s, 6d.; 





special, 24s. 6d. to 26s. 6d. Pitwood, 18s. to 18s. 3d. Quiet 
market, but quotations steady at Saturday’s level. 


Newport Coals. 

The market opened with restricted supplies, but there 
was a good healthy tone and good inquiries for both prompt and 
distant business, Latest prices:—Steam coal, best black vein, 
15s. to 15s. 3d. ; Western Valleys, 14s, 6d. to 14s. 9d. ; Eastern 
Valleys, 18s. 6d. to 13s. 9d. ; other sorts 12s, 9d. to 13s.;; best 
small, 9s. to 9s. 3d. ; seconds, 8s. 3d. to 8s. 6d.; inferiors, 7s. 6d. 
to 8s.; best house coal, 15s. to 15s. 6d.; seconds, 14s. to I4s. 6d. 
Patent fuel, 13s. 9d. to 14s. 3d. Coke, 15s. 6d. to 16s. ; foundry, 
16s, 6d. to 17s. Pitwood, ex ship, 18s. to 18s. 6d. 


Swansea Coals, Anthracite, &c. 

A capital inquiry for most descriptions of coal ; quite a 
hopeful prospect. Latest prices :—Anpthracite coal: Best malt- 
ing, large hand-picked, 23s. to 23s. 6d. net ; second malting, large, 
21s. to 21s. 6d. net ; big vein, large, 18s. to 19s , less 24; red vein, 
large, 13s. to 14s., less 24; machine-made cobbles, 22s. to 23s. 
net ; Paris nuts, 22s. 6d. to 24s. net; French nuts, 23s. 6d. to 
24s. 6d. net ; German nuts, 223, 6d. to 24s. 6d. net ; beans, 16s. 
to 17s. net; machine-made large peas, 10s. to lls, net; fine 
peas, 6s. 6d. to 7s. net; rubbly culm, 5s. to 5s, 3d. net, less 24; 
duff, 3s. to 3s. 9d. net. Other coals: Steam, best large, 15s. to 
15s. 6d., less 24 ; seconds, 13s. 6d. to 14s., less 24 ; bunkers, 10s. 
to 11s., less 24 ; small, 7s. 6d. to 9s., less 24. Bituminous: No. 3 
Rhondda, large, 18s. to 19s., less 24. Patent fuel, 12s. 6d. to 
13s., less 24. 


Coalowners Ask for a Reduction in W ages. 

The coalowners have asked for a redrction in wages to the 
extent of 7} percent. This has been formally submitted to the 
Federation, but, it is understood, will not be entertained. 
Though the good sense of the conflicting parties may prevail, as 
on former occasions, it is possible there may be trouble in the coal- 
field by Ist July, and old authorities regard prospects ominously, 
and say that the danger of a national stoppage is not remote, 
judging from the opinions given at the last London meeting. 


The Tredegar Works Difficulty. 

The men employed at the new rolling mill of Messrs. 
Deighton, Tredegar Ironworks, have tendered notices, which will 
mature on Saturday. Since November there has been a stoppage 
of the East Mill, and the outlook is grave, though it iss ated that 
ned ha will consent to arbitration by the Midland Wages 

ard. 


Barry and Rotterdam. 

The feasibility of working double cargoes is now and then 
practically illustrated at Bristol Channel ports, and now it is to be 
noted that Barry is about to follow into line by the adoption of a 
cargo and steamer service with Rotterdam, which continues to do 
a large trade with Swansea. The railway will work the Welsh 
end, while that at Rotterdam will be directed by Messrs. Furness 
and Nephews. The South Wales and Midland wiil be under 
control of the Cardiff offices of the Furness Line, Mount Stuart- 
square. The aim seems evidently to be to cultivate a tourist 
route as well as to amplify trading conveniencies, 


The Iron and Steel Trade. 

There is still no change in the situation ; stagnation, or 
nearly so, in most quarters, entire stoppage at Cyfarthfa, and a 
brisk continuance at Dowlais, where large consignments to India 
and other places continue. Steel continues to come from Bruges, 
and a tolerable number of cargoes of ore from Bilbao to Newport. 
Pig iron was quoted at Swansea market as follows this week : 
Hematite mixed numbers, 56s. 44d. new month ; Middlesbrough, 
48s. cash, 48s. 244. month ; Scotch, 54s. cash new month ; Welsh 
hematite, 61s. 6d. delivered ; East Coast hematite, 60s. to 61s. 
c.i.f. ; Si and B bars, £4 7s, 6d., no heavy quota- 
tions ; Rubio ore, Newport, 15s. 6d. to 15s, 9d. 





Tin-plate. 

It was forcibly stated this week at Swansea that a slight 
easiness had taken E in trade, but considering the long run 
enjoyed of really substantial work, this was quite in the category 
of the expected, and no doubt will remain a little while. Prospects 
are by no means regarded as doubtful. The last harbour report 
gave the total product at works last week at 94,368 boxes ; shipped, 
56,436 boxes ; stock at present, 350,069 boxes. Latest prices : 
Ordinary plates, Bessemer, 11s. 9d. to 11s. 10}4.; Siemens, the 
same ; ternes, 12s. 14d. to 12s. 3d. C.A. roofing sheets, £8 5s. 
perton. Big sheets tor galvanising, £8 5s. to £8 7s. 6d. per ton. 
Black plates, £7 2s. 6d. to £9 5s. finished. Galvanised sheets, 
24 g., £12 10s. Block tin, £130 7s. 6d. cash; £131 12s, 6d. 
three months. Copper, £57 15s. cash; £58 103, three months. 
Lead, English, £13 12s. 6d.; Spanish, £13 2s. 6d. Spelter, 
£21 12s. 6d. Silver, 244d. per oz, 








AMERICAN NOTES. 
(Jiom our own Correspondent.) 
New York, April 24th. 

SOUTHERN pig iron makers have recorded several large sales of 
foundry and malleable irons this week, for delivery at various 
northern points on terms which northern furnaces are not disposed 
to meet. The largest sale this week of malleable iron was 10,000 
tons for a large manufacturing concern in the East. Basic steel 
consumers are at present asking for prices on basic for summer 
requirements, and it is probable that a few large sales will be 
recorded in a few days. A large electrical company is in the 
market for 12,000 tons, and an Ohio pipe company wants 24,000 
tons. These purchases are made, and to be made, on the theory 
that prices are likely to harden after the tariff duties are fixed, 
when a general demand is likely to set in. If this theory is 
accepted by many others, it would be reasonable to anticipate 
considerable activity in pig iron during the next few weeks. The 
rail makers are receiving quite a volume of business from Mexico 
and South American countries, one order being for 13,000 tons for 
a Mexican road, one for 6000 for Panama, and 5000 for Brazil. Two 
Western roads are figuring on 30,C00 tons, one probably being the 
Harriman Lines. The makersof structural are securing an increased 
business, but at the expense of prices, which have to be cut. It 
is evident that demands are becoming more urgent in many lines, 
but the great stumbling block is the pending revision of the tariff. 
The enormous amount of contemplated work is an assurance that 
a corresponding demand is only a question of time. The surplus 
number of idle locomotives and cars is declining. No new develop- 
ments have taken place in copper, Lake is 13, electrolytic 12}. 
There is a general improvement in the electrical business, and 
copper interests anticipate a heavy demand during May. Asking 
price for tin is to-day 29.35, with a sluggish demand. Arrivals of 
tin-plate here for past week, 32,172 boxes ; demand is moderate. 
Domestic mill production is increasing to fill orders booked. 

New York, April 28th. 

A number of the larger steel manufacturers have given orders 
for the extension of steel manufacturing capacity, and in two or 
three cases contracts have been closed within a few days for 
the erection of large manufacturing plants. One of the latest 
is that of the Youngstown, Ohio, Sheet and Tube Company, which 
will erect a tube mill, the cost of which will be about 1,000,000 dols. 
The Jones and Laughiin Company at Pittsburg have arranged to 
make extensions to their immense plant, which will cost a similar 
sum. Other Jarge concerns have, witbin a few days, lighted their 
fires, among which are the National Tube Company, near Pitts- 





————— 
burg. There is a heavy demand at present for pipe for tho t; 
mission of oil, and several mills are now running full tiene ae 
orders secured during the past thirty days under contracta te 
deliver pipe by the Ist of May. There are many evidences of j 
creasing activity, which is most encouraging to the entire in, 
dustry. Another encouraging fact is that orders for machiner, , 
are now being sent to engineering plants after having been held 
up in some cases as long as three months. The Boston and Main 
Railroad Company is entering upon the construction of Peo 
large repair shop near Boston. The makers of electrical e tie 
ment are booking good sized orders, the largest recent one bein “ 
15,000 horse-power turbine for San Francisco. The enlargerass, 
of four or five of the larger engineering plants now in progress is 
due to the inquiries and in some cases large orders for machiner 
and equipment, which have been received since the opening ot 
the year. The sheet mills are increasing their output, and tin. 
plate is stronger than it has been for some time. The iron ore 
demand has also improved during the past week, while coke is 
dull and there is an accumulation in progress at the ovens. The 
disposition of the Tariff Bill will be expected about the ist of 
June, provided no new obstacles are encountered. The Bil] in a 
general way will not give satisfaction to those interests which haye 
been demanding a material reduction in duty. 

The copper trade is rather dull, but prices have not changed 
Since April Ist, exports amount to 22,311 tons, which represents A 
little larger export than last month. Total imports of copper since 
April Ist, 5785. Very little business has been done in tin, and quota- 
tion on the Metal Exchange is 29.374. The lead market is excep- 
tionally firm at 4.20, notwithstanding that the present demand js 
light. Stocks are ample and buyers look for shading before long. The 
tone of the entire market is improving under inquiries from 4l] 
quarters, and a generally increasing movement in material will 
soon set in from the mills, as the weather is now favourable for 
construction. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad. 
miralty :— 

Engineer-Commanders.— F. W. Marshall, to the Cwsar, on re. 
commissioning, and A. 8. Crisp, to the Temeraire, on commission. 
ing. 

Engineer-Lieutenants.—A. E. Cock, A. S. Wise, and F. L, 
Mogg, to the Temeraire, on commissioning ; F. J. Pedrick and 
L. H, Smith, to the Cesar, on recommissioning ; E. C. Smith has 
been advanced to the senior list; E. Stocker, to the Blenheim, 
additional, for the Ness; J. B Hewitt, to the Speedy, un recom. 
missioning ; W. H. Pratt, to the Vivid, additional, for the Hebe, 
on paying off ; F, S, Ainsworth, to the Blake, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


ON the Ist inst. the address of the North-Kast Coast Institution 
of Engineers and Shipbuilders was changed to Bolbec Hall, 
Westgate-road, Newcastle-upon-'l'yne. 

MEssks. CREWS AND HANDFORD, of Cromwell - buildings, 
11, Blackfriars-street, Manchester, wil], on the 10th inst., remove 
o Clarence Chambers, 4, Piccadilly, Manchester; telephone 
4565 City. 

WE are asked to state that Muralt and Co., of 114, Liberty-street, 
New York, have opened a branch office in the Temple Court- 
bui ding, Corner Bay and Richmond-streets, Toronto, Ontariv. 
Mr. J. Engh, who has been connected with this company for many 
years, will be in charge as manager. 








ConTRaActs.—During the past six years the British (iriftin 
Chilled Iron and Steel Company, Limited, of 139, Cannon-street, 
London, E.C., and Barrow-in-Furness, has supplied for the Central 
Northern Railway—one of the Argentine Government lines— 
upwards of 10,000 28in. diameter double-plate chilled wheels. 
This company has this week received an order from this line for 
10,480 similar wheels, which is claimed to be the largest order for 
chilled wheels ever placed in Europe.—Mr. James A. Smith has 
obtained an order from a South Coast owner for a new 30ft. cabin 
motor launch. The hull is being built by Mr. H. C. Smith, 
Burnham, and the motor is a 15 horse-power Gardner paraffin 
engine, with Gardner reverse gear and Rankine’s solid propeller. 
The Nottingham Corporation have just placed an order for two 
{00-kilowatt reciprocating engines with Willans and Robinson, 
Limited, of Rugby ; the engines are to be direct coupled to direct- 
current dynamos built by Messrs. Siemens Brothers. The former 
firm has also received an order from the St. Helens Corporation 
for a low-level jet condensing plant. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A Yorkshire district meeting is to be held at Don- 
caster on Saturday, the 15th inst. A paper, entitled ‘‘ Notes on 
Doncaster and some of its Municipal Works,” will be read by Mr. 
F, Oscar Kirby, borough surveyor and water engineer. Visits 
will be paid to various places of interest in the neighbourhvod. 
A special general and Midland District meeting will be held at 
Malvern on Friday and Saturday, the 28th and 29th inst. There 
will be a discussion on the following papers, which will be taken 
as read :—‘‘ Works of a Municipal Nature in Malvern,” by Wil- 
liam Osborne Thorp, surveyor and waterworks engineer, and 
‘‘Some Notes onthe Tank Treatment of Sewage,” by A. P. I. 
Cotterell. Various visits will be paid. A Scottish District meet- 
ing will be held at Arbroath on Friday and Saturday, June 15th 
and 19th. A paper on ‘‘The Municipal Works of Arbroath,” by 
Mr. Peter Chalmers Smith, borough surveyor, will be taken as 
read and discussed, and visits will be paid to, amongst other 
places, the Muirheads service reservoir, and to the waterworks 
at Glenogil. The change of name of the Association to ‘‘ The 
Institution of County and Municipal Engineers” has now been 
sanctioned by the Board of Trade, 


ARMY FieLp KitcHEeNs.—After long and careful experimenting, 
the Austrian War-office have decided to equip the army with 
travelling field kitchens at a cost of about half a million sterling. 
Tenders for the kitchens will shortly be invited. The advantages 
of this new system of army kitchens in field operations either in 
times of peace or war have long been clearly demonstrated, and it 
only remains to decide upon the special model to be adopted. At 
present the War-office favours the invention of a Vienna factory, 
whose travelling kitchen comprises three movable boilers per- 
mitting the separate cooking of soup, meat, and vegetables, or 
other kinds of food. These boilers have very close-fitting covers, 
so that the cooking could go on during a march. ‘There is also @ 
separate compartment attached for officers’ meals, besides recep- 
tacles for wood, coal, and other requisites. The culinary utensils, 
plates, dishes, knives, and other necessaries are carried on a sort of 
gun-carriage attachment. The chief drawback to this system 1s 
the expense, each kitchen costing 4000 crowns—about £166. It 
is estimated that some 4000 kitchens will be required altogether, 
and taking them at an average cost of £125, the total expenditure 
would be £500,000 ; and if the Vienna firm’s 4000-crown kitchen 
is chosen the cost will be a third higher. For small detachments 
of troops in mountain infantry, engineers, railway and signalling 
corps, a kind of culinary receptacle on the pattern of the 
thermophor is to be used. Each will supply twenty-five men with 
food, which can be kept hot from six to ten hours, 
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TES FROM GERMANY, FRANCE, BELGIUM, &c. 
™ (From our own Correspondent.) 


and-Westphalia. 

gauge the business in the iron and steel market, the 
ts given in previous weeks can only be repeated. Insufficient 
repor Tat in all departments and decreasing quotations form 
employme. subjects of complaint. At a meeting of the blast 
the a nen and of the pure rolling mills of the Siegerland, the 
ert a an steel works with Government assistance was taken into 
aeration and a commission has been appointed for the pur- 
4 f drawing up the conditions required. The building of these 
re pedis is considered to be of the greatest importance to the 

8 


Siegerland iron industry. 


The Silesian Iron Market. : 
Though dealers’ stocks have run low in many instances, 

little is being bought by consumers, for there is still but 
het ‘hope of an improvement in the immediate future. The 
Soe teed is one of the few branches that are at present reported 
. fair condition. Rails, too, sell pretty freely, and heavy plates 
J ehe vaintained their former stiffness, the demand for shipbuild- 
aad engl ing as well as boiler-making establishments being 


: sngineeri 
ing and “Quotations are M.120 p.t. for the Breslau and Posen 


4 . . . 
Sutriet and M.125 p.t. for Upper Silesia, Sheets are languid, 
aa the business in pipes is moving downwards, owing to under- 


; paps ‘ i reign co2- 
quoting and a want of orders, both for inland and foreign coa 


sumption. 


From the Saar and Mosel District. 

The production of iron ore as well as of pig iron has been 
limited, owing to a very irregular and poor demand. Unfavour- 
able accounts are also given of the manufactured iron department, 
Sheets remain in moderately good demand, but quotations leave 
no profit ; plates are decidedly neglected, and can be bought at 
M. 103 to M. 105 p.t., while the basis quotation for sheets varies 
between M.118 and M. 120 p.t. There is very little inquiry for 
hardware. Generally, the opinion prevails that the present low 
state of the iron business will continue during the next few months. 


Coal in Germany. 
There is nothing of interest to report in connection with 
the coal trade, a weak demand coming in for all descriptions of 


fuel. 


Austro-Hungarian Iron Industry. 

The tendency generally is weak on the iron and steel 
market. In order to meet the competition of the outsiders, the 
Hungarian ironworks have, in conjunction with the Austrian shops, 
resolved upon considerable reductions in the prices for various 
sorts of sectional iron. A fairly regular trade is being done in 
coal, but for some sorts of fuel the demand has decreased, In 
coke, too, output is higher than consumption, ard there is alto 
gether a weak tendency noticeable in prices. Exports are limited. 


Firmness in the French Iron Trade. 

A revival in the building department could be noticed 
during the week, and there was generally more business done. 
Prices are gaining strength. Merchant bars are, as a rule, sold at 
160f. 10 166f. p.t , decreasing in the Northern districts to 157.50 
and 152.50 p.t. at works. In girders a satisfactory trade has been 
done, figures of sale exceeding those of last year. The business in 
pig iron, being dependent to a certain extent upon foreign 
customers, is still very weak and unsatisfactory, and at the four 
rolling mills the 50 per cent. reduction in output continues. 
Du ing the first four months of the present year 64 furnaces have 
been in blast, out of 84 existing, producing per day 7167 t., 
while during the same period last year 66 blast furnaces produced 
7001 t. per day. 


Slight Revival in Belgium. 

During the last week in April a tendency towards 
improvement could be felt in the Belgian iron industry. 
Malleable iron has been very firm, quotations being £4 6s, f.o.b. 
Antwerp for bars in basic, and £4 12s. p.t. for iron bars. More 
orders have come in lately, but producers do not seem to care 
very much for forward contracts, on account of the low quotations 
at present ruling. At the blast furnace works at Sambre-et- 
Moselle, in Montigny-sur-Sambre, a gas explosion caused the 
death of two men, while four men were injured. Business trans- 
actions on the Belgian coal market have been wanting in animation, 
and prices are weak. In engine fuel only a hand-to-mouth sort of 
trade is done, and in briquettes demand is much lower than 
output. 








THE BUILDING EXHIBITION.— We are asked to state with refer- 
ence to the water softener of Mr. William Boby, shown at this 
Exhibition, and described in our issue of the 30th ult., that no 
cocks or valves of any kind are used in the distributing arrange- 
ments, which are positive in their action, and that lime in powder 
is only used in quite small {plants, a solution of lime and soda in 
water being employed in all larger machines. 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
On the 28th April, 1909, a lecture was delivered by Mr. F. W. 
Lanchester (vice-president) before the Incorporated Institution of 
Automobile Engineers at the Institution of Civil] Engineers. Mr. 
Dugald Clerk, F.R.S., was in the chair. The lecture, at which 
over 340 persons were present, including members of the council of 
the principal Aéro Associations in Great Britain, proved most in- 
teresting and was illustrated by various models and experiments, 
and by means of lantern slides. The seventh ordinary general 
meeting of the session of the London branch of the Graduates’ 
Section of the Incorporated Institution of Automobile Engineers 
was held at 1, Albemarle-street, London, W., on Tuesday, 
April 27th, 1909, at 8 o’clock p.m. The chair was taken by Mr. 
Leslie H. Hounsfield. A paper was read by Mr. H. Burchall, 
entitled ‘‘Cooling.” The discussion was opened by Mr. Chas, E. 
House (assistant hon. secretary), and the following gentlemen 
took part :—Messrs. Vernon Jones, H. O. Cockroft, R. B. Hayles, 
ben L. H. Baskerville-Cosway (hon. secretary), and the 
chairman. 


THE DAIMLER ENGINE TRIAL.—Two of the “new” Daimler 
engines recently completed a series of bench and road tests under 
the official observation of the Royal Automobile Club, and each 
engine has gained an exceptionally good certificate of perform- 
ance. Itis unnecessary to enter fully into the details of the trials, 
but that they were severe will be gathered from the fact that 
the engines were tested on the bench for a period of 132 hours 
continuous running. At no time of this test was the horse- 
power allowed to fall below 1.3 times the R.A.C. rating. Upon 
completion of the bench test, the engines, without any of their 
vital parts being disturbed, were placed in a standard car and run 
for a distance of 2000 miles on Brooklands track; this distance had 
to be completed in less than 60 hours. Upon the completion of 
this test the engines were again put on the test bench and run 
for 5 hours as before. The engines entered were respectively of 
22.85 and 38 4 horse-power R.A.C. rating, and it speaks well for 
their endurance that they both came through the trials success- 
fully and without an involuntary stop. In their remarks the 
judges state that there was no perceptible wear on any of the 
fitted surfaces and that the ports of the valves showed no burning 
or wear. This is pointed to as being a sufficient answer to those 
critics who have doubted the wisdom of adopting the use of ports 
which are subjected to such high temperatures, and to the scour- 
ing action of the hot gases as they pass through them. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italies. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
en of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


9363, April 30th, 1908.—IMPROVEMENTS IN STEAM REGENERATIVE 
AccUMULATORS, Carl Hotbohm, of 18/1, Hagenerstrasse, Siegen 
i/ Westphalia, and Otto Estner, of 14, Moltkestrasse, Dortmund, 
Germany. 


This invention relates to that class of apparatus which 
is used for converting an intermittent supply of steam 
into a continuous supply at a lower pressure. ‘The novel 


features of the present invention are first the peculiar 
shape of the pipe which is provided with pockets and guides 
forming the nozzles, and secondly, the arrangement of the pipe in 
such a manner that a rapid transmission of heat takes place from 
the steam to the thin sheet of water on the other side of the pice 
wall. A box shaped casing is placed longitudinally in the reservoir. 
In this casing are fitted guides which are arranged so as to form a 
number of nozzles, similar to those employed in an injector for 
intimately mixing steam and water. The action of the accumu- 
lator is as follows:—The exhaust steam from intermittently or 









































continuously running steam engines enters the first chamber B 
through the inlet branch, and the kinetic energy of the steam 
forces a quantity of water through the nozzle D. This active 
motion of the steam and of the water which is driven before it 
causes a suction in the injector like nozzles, which causes the cold 
water from the lower part of the accumulator to rise and mix 
with the steam. In this way a large proportion of the heat con- 
tained in the steam is given up to the water. The steam then 
passes into the next nozzle F and the same process is repeated. 
The mixture of steam and water makes its way finally through 
the passage G into the upper part H of the reservoir, where the 
heat stored up in the water generates fresh steam. Heat is being 
given off simultaneously by the steam through the plates K to the 
water on the otherside. The fresh steam generated in this way 
passes through the water separator L into the upper reservoir M, 
whence it can be led away to a steam engine or the like. By thus 
intimately mixing the steam and water the temperature of the 
latter is raised very nearly to the temperature of the steam, the 
generation of steam being rapid and continuous, so that the 
accumulator yields a steady supply of steam at a fairly constant 
pressure. — A pri/ 15th, 1909. 


11,622. May 28th, 1908.—A PLUGGING APPARATUS FOR BOILER 
TUBES, Joseph Honhon, of 9, Boulevard de Chatillon, Boulogne- 
sur-Mer (Pas-de-Calais), France. 

The plugging apparatus which forms the subject matter of the 
present invention is intended for stopping leaky or cracked boiler 
tubes, especially in boilers under pressure, without extin- 
guishing the fires or interrupting the action of the boiler. 
The apparatus consists of a conical plug or cone A made of cast 
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iron or cast steel. A pipe end C made of thoroughly an- 
nealed red copper and without solder, of about 3 mm. in thick- 
ness and with an external diameter about 2 mm. smaller than 
the interior diameter of the tube that is to be plugged. A copper 
or iron dise D fitting exactly into the tubular piece C and serving 
as a guide with a central opening that is slightly larger than the 
diameter of the plug rod. Two rings E and E! made of cast iron 
or cast steel which slide freely on the rod and the external 
diameters of which are about 2 mm. smaller than the interior of 
the pipe to be stopped. An iron or steel tube F, with an internal 
diameter slightly larger than the diameter of the plug-rod and 
acting as a stay between the two rings E and E£). A second 
tubular piece C! with its dise D!, this piece C! being similar to the 
piece C but slightly widened at the end so as to form an abut- 
ment against the end of the tube to be stopped at the moment 








when the supeseine is introduced, whereby the operator is at 
once sheltered from the beiling water and the steam issuing from 
the crack in the tube. A movable cone G made of cast iron or 
cast steel and a small disc I which serves for pressing a piece of 
white-leaded hemp against the cone G so as to ensure the imper- 
meability of the screw-threaded part of the rod. The movable 
cone G may at any time be replaced by a plug of any kind that 
forms an ordinary joint on the tube, or around the tubular plate, 
whereby the cost of the apparatus is reduced and the action of the 
fire-box end is in no way altered.— April 15th, 1909. 


13,195. June 20th, 1908.—IMPROVEMENTS IN AND RELATING TO 
Stop AND NON-RETURN OR ISOLATING VALVES, Alexander 
Rotherham and Templer and Raneo, Limited, of Sterling 
Works, Foleshill-road, Coventry. 

This invention relates to combined automatic isolating and hand 
stop valves of the type in which a dashpot or other cushioning 
device is used to effect a silent closure of the valve. The present 
invention consists in a special form of valve of the above type in 
which the dashpot or buffer is situated on the exterior of the valve 
casing, and is adapted to be operated in conjunction with the 
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valve through suitable connections from the interior of the valve 
casing. The engraving shows a sectional elevation of a valve con- 
structed according to this invention. In this particular case, the 
underside of the valve G is fitted toa sliding rod W, which is led 
through steam-tight packing devices X in the lower portion of the 
valve casing, and into the cylinder of a dashpot device Z. The 
rod W is attached toa piston Y sliding in the cylinder, which, as 
usual, is filled with oil or other liquid. The movement of the pis- 
ton is permissible by its- having holes therein, so that the oil or 
other fluid may pass from one side of the piston to the other. 
The speed at which the piston may move will obviously depend 
upon the size and number of the holes. A spring is placed behind 
the piston which normally tends to keep the valve closed, the 
spring preferably surrounding the piston-rod, which for the pur- 
ose of accurately guiding the piston preferably passes through 
th of the end covers of the cylinder. There are three illustra- 
tions and four claims.—Aprii 15th, 1909. 


INTERNAL COMBUSTION ENGINES. 


27,622. December 19th, 1908.—IMPROVEMENTS IN INTERNAL 
COMBUSTION ENGINE EXHAUST SILENCERS, Lewis Henry Harri- 
son and Joseph Coney, of Coolhurst Cottage, Horsham. 

This invention relates to internal combustion engine exhaust 
silencers, and is used to silence such engines, also to draw away 
exhaust gases so as to lessen back pressure on the operating valves 
of the engine, also to prevent overheating of engine, and to pre- 
vent smoke. It can also be used for driving a small fan, dynamo, 
or the like. A case of sheet iron of a cylindrical shape C is used, 
also a cone of the same material D at the outlet end. Inside this 
case there is a steel spindle A which runs on ball bearings B and B}. 
On this spindle is fixed a sheet-iron drum X with buckets J 
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attached to it to form a turbine, at one end of which is a partition 
P with a number of holes H in it to allow the gases to pass through 
from the buckets X. These gases are then drawn away by a fan 
F, which is fixed on the aforesaid spindle A. There is also a four- 
spar piece M between partition P and outlet funnel E, converging 
to the spindle and holding the ball bearings B in position. On the 
cone pi of the shell C is fixed a funnel D toallow the atmosphere 
to enter and mix with the exhaust gases from the engine. This 
funnel, giving off a cold draught, either allows it to pass to atmo- 
sphere or it can be directed on to the cylinder for cooling purposes. 
At the back end of the cylinder C there is a cast iron plate Q 
which closes this end, also keeping the outer shell C in shape and 
holding the ball bearing B! in position. On the shaft A at the 
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closed end is a small pulley W grooved so as to take a belt for 
driving purposes, such as a fan, dynamo, and the like. There is 
also an inlet pipe I to allow the exhaust gases from engine to 
enter on to the buckets J, thus causing the same to have a 
rotary motion.—April 15th, 1909. 


TURBINE MACHINERY. 


7829. April 8th, 1908.—IMPROVEMENTS IN CONTROLLING MEANS 
FOR FLUID-OPERATED Morors, the Honourable _ Charles 
Algernon Parsons, C.B., and Albert William Bowerbank, of 
Heaton Works, Newcastle-on-Tyne. 

This invention relates to a regulating valve and an emergency 
valve in series within one chamber or conduit, the valves being 
concentric and automatically operated independently of one 
another and controlled from a common governor or from two 
separate governors. The ordinary controlling valve A, which may 
conveniently be of the double-beat or piston type, is employed. 

This valve bears on two seatings, D and C, which may conveniently 

be formed in a detachable member B secured within the valve 

easing. In the centre of the detachable member there is secured 

a rod having a stem F, which acts as a guide for the valve A, 

whereby that valve is steadied when under working conditions. 

Outside and around this detachable member there is arranged an 

annular double-beat valve G, adapted to bear on two seatings H 
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and I, formed on the exterior circumference of the detachable 
seating member B. When the valve A is operated by a relay 
device in a manner well known, the spindle J of the valve passes 
upwardly through the casing end K and carries the spring-pressed 
piston M, the steam acting on which is under the control of the 
relay plunger N. The emergency valve G is guided by a spindle 
extension L carried by the member D. The spindle O, operating 
the emergency valve, passes downwards through the bottom 
portion R and stuffing-box P, and has attached to its lower end a 
piston working in a cylinder S which is carried from the valve 
casing. This piston is pressed on its lower face by a spiral spring 
in such a way that the spring tends to keep the emergency valve 
G in the closed position. The bottom piston works substantially 
fluid-tight in its cylinder, and acts as a dashpot to prevent too 
sudden closure of the valve under the action of the spring. On 
the spindle between this piston and the emergency valve there is 
secured a collar U with which there engages a lever V, which is 
fulcrumed at W one end, X of the lever is adapted to engage 
with a catch device Y, which is under the control of the governor 
Z, as shown in dotted lines, the arrangement being such that the 
catch holds the lever in such a p’sition as normally to keep the 
emergency valve open against the pressure of the spring, but 
when the governor, on a predetermined increase of speed, releases 
the catch Y, the lever X is released and the valve G is closed 
under the action of the spring, the dashpot action of the pistoi. 
preventing violent closure.—A pril 15th, 1909. 


DYNAMOS AND MOTORS. 


7621. April 6th, 1908.—IMPROVEMENTs IN ALTERNATING CURRENT 
ELECTRIC MOTORS OF THE COMPENSATED REPULSION TYPE, 
the Ateliers Thomson-Houston, of 219, Rue de Vaugirard, Paris, 
France. 

In the French patent No. 340,442 dated 15th February, 1904, 
there is deseri a method of regulation of the speed and regene- 
rative braking of a repulsion motor, by means of the introduction 
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of electromotive force into the short circuit of the rotor. 


This 
electromotive force may be derived either from the supply or from 
the stator by the intermediary of a transformer either from coils 
of the stator, or by means of an auxiliary winding of the stator. 
This method may be applied to a compensated repulsion motor and 


offers the advantages which are hereinafter described. It isknown 
that compensated repulsion motors of the Latour or Eichberg types 
operate under excellent conditions in the neighbourhood of syn- 
chronism, but that their commutation becomes rapidly defective 
under the conditions of speed above synchronism. The present 
invention has for its object the improvement of the working of 


The introduction of this electromotive force into the short circuit 
will have an effect upon the current absorbed by the motor and 
consequently upon the torque, but by variation of the potential at 
the terminals of the motor one is able to regulate the speed. At 
low speeds it will be advantageous to allow the simple short circu t 
to remain, and not to introduce the potential of stator origin into 
the rotor except at high speeds. Referring to the engraving, A is 
the rotor of a compensated repulsion motor and B the stator 
winding. The brushes aa and }/ are situated upon the commu- 
tator at angles less than 180 deg. Connected across the stator 
winding B is a transformer having a primary cand two secondaries 
d and e, the terminals of one secondary being connected across 
brushes a a and the terminals of the other secondary across brushes 
bb. The middle points of the two secondaries d and e are con- 
nected respectively with one terminal of winding B and with the 
supply. By this arrangement the same brushes are employed for 
the production of the ampere turns necessary in the two axes of 
the rotor. It will be seen that the current passes through the 
rotor in a direction at right angles to the axis of the stator 
winding.—<A pril 15th, 1909. 


7943. April 9th, 1908.—IMPROVEMENTS IN DyNAMO ELECTRIC 
MACcHINES, the British Tnomson-Houston Company, Limited, 
of 83, Cannon-street, London. 

The object of this invention is to provide a machine of the 
rotary transformer or double current generator type in which the 
ratio of the voltages of the currents supplied to and taken from 
or generated by the machine may be varied over a wide range. 

The armature, it will be observed, is arranged for a bipolar 

machine. The operation of the machine shown diagrammatically 

is as follows :—If the coils F F! are supplied with their maximum 
current, and are so connected that both polar projections ¢ are of 
one polarity, and both polar projections e! are of the opposite 
polarity, the machine operates as an ordinary rotary converter 
with the brushes BB at the point of maximum induced voltage 
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in the armature. If, without changing the current strengths 
through the coils F F!, the reversing switch J is thrown to its other 
position, the polarity of lower polar projection ¢ and upper polar 
projection ¢! will be reversed. The effect will be to shift the line 
of field magnetisation from a horizontal to a vertical pcsition, or 
in other words, to bring it into line with the commutator brushes 
BB. With the field coils thus connected, the commutator brushes 
are at the point of zero induced voltage. If, instead of reversing 
the field coils F! F!, the current through them is gradually 
decreased by means of the rheostat H, the field magnetisation is 
caused to assume intermediate positions, so as to give intermediate 
values of the voltage at the brushes BB. The variation in voltage 
ratio due to shifting the field is to some extent supplemented by 
variation due to change in the wave shape of the alternating 
voltage because of the change in flux distribution. Because of 
the irregular distri>ution of the field flux, the induced alternating 
voltage in the armature contains harmonics, so that a delta con- 
nection of the armature as indicated in the drawing by the leads 
120 deg. apart, or a double delta, for six-phase collector should be 
used rather than a diametrical connection, since the delta con- 
nection minimises the effect of the induced harmonies.— A pri/ 15th, 
1909. 


9033. April 25th, 1908.—IMPROVEMENTS IN OR RELATING TO Com- 
MUTATING DYNAMO ELECTRIC MACHINES, Valére Alfred Fynao, 
of 18, Blessington-road, Blackheath, Kent. 

This invention is applicable to continuous-current or to single- 

phase or polyphase dynamo electric machines of the commutating 

type, but refers more particularly to high-speed continuous-current 
machines. It is the object to improve the commutation in machines 
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of the said types. The engraving shows one manner of carrying 
this invention into practice. It shows one form of a two-pole com- 
mutating dynamo electric machine of which A is the armature, 
P, P. the main field poles, F, F, the field coils. According to this 
invention commutating coils C, C, without magnetic core are dis- 
posed in closest proximity to A and, in this case, in both the inter- 
polar spaces between the pole shoes of the main poles P; P,. These 
coils do not, by way of example, embrace more than about one-third 
of the interpolar space as measured along the periphery of A, and 
may embrace any portion of that space as measured in a direction 
parallel to the shaft. No means for holding coils C, and C, in position 
are shown ; they may, for instance, be held by a metal frame attached 
to the yoke or to the main poles, which frame should preferably be 
of non-magnetic material. The commutating coils may be con- 
nected up in any of the ways in which the windings now used on 
commutating poles are connected. In the case of a continuous- 


See 
tion with one or more of the commutating coils a ne 
winding is disposed on the main poles, for instance, in 
openings such as shown at N. Such a neutralising windin 
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only be sufficient to neutralise the armature reaction and prevent 

any material distortion of the main field ; it will, as is known, be 

connected in series relation to the armature. Four claims and On 

illustration.—Apvil 15th, 1909. : 

LIGHTING AND HEATING. 

8298. April 14th, 1908.—IMPROVEMENTS IN CHOKING Cojrs FOR 
USE WITH ARC Lamps, Louis Oscar Langworthy, of Bradford 
McKean, Pennsylvania, United States of America, , 


This invention relates to choking coils of the type havi 
L-shaped core sections, and has for its object to provide improved 
means for regulating such coils with alternating current arc lam 
Choking coils of this kind are especially adapted to be used with 
moving picture machines, and to this end the coil consists of two 
L-shaped wound cores with means for manually adjusting the air 
gaps therebetween in such a manner as to always leave the sinallest 
air gap between the ends of the pole pieces and not between the 
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main parts of the cores themselves. The coil consists of two core 
sections A B, two coils CC; two clamping blocks D D', for each 
end of the coils, and four clamping bolts E. The core is made up 
of laminated sheets, and the coils are wound with copper wire. 
The core is mada in two sections AB of the same shape, each 
section being formed of laminated plates with one end extended 
at right angles, which respectively approach the opposite poles, 
but leave an air gap between the same. The object is to secure a 
positive adjustment of the voltage by varying the air gap between 
the two sections of the core. For this purpose the sections are 
bound together at the points where they protrude beyond the 
coils by means of the hard wood strips D and D! which are clamped 
together securely by the bolts E, so as to hold the same in unitary 
relation. To vary the voltage at the lamp it is only necessary to 
loosen the four nuts and bring the coils together to decrease the 
voltage or to move them farther apart to increase the voltage.— 
Api il 15th, 1909, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 





917,419. ELastic-rLUIp TURBINE, C. G. Curtis, New York, N.Y., 
assignor, hy mesne assignments, to General Electric 
Cor poration of New York.—Filed May 18th, 1907. 

This patent is for an elastic fluid turbine having a shell divided 

by diaphragms into separate stages, moving and stationary buckets 
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in each stage, and nozzles in the diaphragms, there being a space 

between the discharge from a moving bucket ina stage to the 

next diaphragm and an element having a passage in the space, the 
said passage connecting the discharge from the bucket to the noxt 
nozzle, it being substantially of the same shape as the fluid jet. 

There are ten claims, 

918,401. ARTICULATED Locomotive, 8. M. Vanelain, Philadel- 
phia, Pa., assignor to Burnham, Williams and Co., Philadel- 
phia, Pa., a Firm.—Fited December 12th, 1908. 

This is a combination patent for a locomotive of what is known 

as the “Mallet” type. There area rear frame and a forward 








frame pivoted together, a boiler rigidly mounted on the rear frame, 
a high-pressure cylinder mounted on the rear frame, a low-pressure 
cylinder mounted on the forward frame, a superheater carried by 
the boiler, a connection between the high-pressure cylinder and 








compensated repulsion motors from the point of view of efficiency 
and commutation under conditions of speeds above synchronism. 





current machine each coil C wi'l usually be connected in series 
with the whole or with part of the armature current. In combina- 





the superheater, and a flexible connection between the superheater 
There are three claims. 


and the low-pressure cylinder. 





















































ng 


ild 
nt 








May 14, 1909 


THE ENGINEER 





491 








—— 
THE STRESSES IN A SUSPENSION BRIDGE. 
By L. H. CHASE, M. Inst. C.E. 
No, 1L.*—TEMPERATURE STRESSES. 
rmasl temperature the cable carries the dead 
eight of the unloaded girder, which is unstressed. If 
a Gable is extended or shortened by a change of tem- 
eae it is plain that it will carry less or more weight 
very. 
ee, of a rise in temperature, the cable will 
extend ard be relieved of part of the dead weight of the 
der, and the girder will have to carry this weight and 
will detlect accordingly. Any stresses due to this 
transferred weight will be combined with those due to a 
ee case of a fall in temperature, the cable will 
ghorten and thus exert an upward pull on the girder and 
on the abutment fastenings, and the girder will be 
stressed as by a distributed load acting upwards, and 
the stresses due to this upward pull will be combined 
with those due to a live load. The cable will in this 
case have an extra load to carry. 

Suppose a given range of temperature will extend—or 
contract—the cable an amount corresponding to an 
average deflection of the points of attachment downwards 
—or upwards—of ¢ inches. Then using g and ¢ to 
represent averege deflections as before, and supposing 
that w represents the load by which the ordinary cable 
load is diminished—or increased—and which is thrown 
on the girder downwards—or upwards. - 

The girder deflects down—or up—an average of 


Ar the no 


vy ear wg inches. 

The cable detiects down—or up—an average of.... 
(t — we) inches. 

Then wg = t — we. 
— — t - 
= gte. 

The stresses in the cable and girder can be calculated 
knowing w. 

Thus the increase of load borne by the cable, and the 
stresses in the girder caused by the upward pull of the 
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cable, due to a fall in temperature, and the stresses in 
‘he girder caused by the extra load carried, due to a rise 
in temperature, depend on the values of g and c, and are 
diminished by increasing either or both of them ; that is 
by making the girder flexible, or by making the cable 
extensible, or by doing both. When high tension steel 
is used in the cable, the value of c becomes of import- 
ance. One of the latest text-books treats of the effect of 
temperatme, neglecting the effect of the extensibility of 
the cable. 

Having obtained the reactions at the abutments, and 
the pull on the hangers, for any loading, all external 
forces acting on the girder are known, and the stresses in 
every member can be found in the usual manner. 

If we examine the diagrams, we shall see the effects of 
the use of this method of calculation. 

First take the case of a distributed load on a bridge. 
Figs. 3 and 4 show the bending moments and deflections 
with an inextensible cable. Figs. 5 and 6 show the bend- 
ing moments and deflections when c = g/10. In the 
latter case the downward bending moments are greater 
than in the former. Generally the bending moments 
will lie between them, so that they will not be more than 
in Fig. 5. Compare it with Fig. 1, drawn in accordance 
with the old hypothesis. A little must be added to the 
flanges at Nos. 1, 2, and 3 panels, and if the case of a 
partial load not reaching to either end is considered, a 
considerable saving may be made in the flanges from 
Nos, 4 to 13, especially in the centre. This will increase 
the flexibility of the girder by a considerable amount, 
and consequently the temperature stresses will be 
reduced, and the metal to be added on account of changes 
of temperature will be diminished. 

Now consider Fig. 7, which shows the shears. It will 
be seen that a bridge calculated on the old hypothesis is 
weak in shear, both positive and negative, near the abut- 
ments, especially when the girder is flexible. 

Next consider the case of a bridge for concentrated 
loads as a transporter—see Fig. 8. According to the old 
hypothesis the bending moment varies very much as in 
an ordinary girder, and the flanges would vary in section 
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from a minimum at the abutments to a maximum in the 
centre. According to the author’s hypothesis, the flanges 
increase rapidly to a maximum near the quarter span, 
and then diminish slightly towards the centre. 

The flanges designed according to the old hypothesis 
are weak up to about No. 4, and then have considerable 
excess of metal to No. 13, the range of stress provided for 
at the centre being about two and a-half times that cal- 
culated by the writer's hypothesis. This excess of metal 
will, as in the other case, stiffen the girder and increase 


‘2. FS 6 & 6 _F7 0.9. @ £ 2288 





'e2tcst £826 FA eee ee 2 SO SS 


Deflection of Girder as load extends from left, introducing the Factor K. 
Cable inextensible 


Fig. 4 


the temperature stresses, and also involve a large addition 
of metal to provide for those stresses. 

The shears are shown in Fig. 9 and Fig. 10. It will be 
seen that a bridge designed under the old hypothesis is 
very weak at the ends. 

From these diagrams, which show the shears due to 
concentrated loads, we can find the shears due to any 
distribution by adding the shears in any panel due to 
units at any of the panel points. By picking out those 
which give a shear of the same sign, it is evident that we 
obtain the maximum or negative shear in the panel, and 
can tell the distribution of load on the girder which 
produces that maximum. 

With an inextensible cable it will be found that the 
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maximum shears due to any distribution of units on the 
panels will be as follows :— 


Panel No. 1, 2.22, girder loaded from panel No. 1 to No. 5 
24-71 2 5 


e 6 


” 2 ” ” ” 


” 3, 1.89 ” ” ” 3 ” 7 
” 4, 1.25 ” ” ” 4 ” 9 
5, 1.30 ” ” » 5 y Tl 
” 6, 1.59 ” ” ” 6 ” 16 
” re 1.87 ” ” ” 7 ” 16 
” 8, 2 06 9 ” ” 8 ” 16 

9, 2.12 » 9 16 


Fig. 11 shows the load carried by the cable according 
to the old hypothesis, and to the author’s, as the load 
extends from the left to the right. (4) Shows the load 
carried by the cable when a load eight panels in length 
enters the bridge at the left and travels until it reaches 


Pane/ Pointt'/ 7 ” 





0 
20 
0 








Panel cE £2 FCT Se ££ a2 a ee 


Detlections of Girder , when Vio as load extends from the left 
“atroducing the Factor K 


Fig. 6 


panel point No. 16, calculated according to the author's 
hypothesis. (5) Shows the load carried by the cable 
under the same conditions as (4), calculated according 
to the old hypothesis. Fig. 12 shows the load carried by 
the cable for every position of a concentrated load, 
calculated according to the two different hypotheses. 

It will be seen that in a transporter bridge the load 
transmitted to the cable, when the car is at the centre of 
the span, is underestimated by the old hypothesis to the 
extent-of about 30 per cent. 

Experiments on the model, showing the load trans- 








mitted to the cable by various loadings, gave results so 
close to those calculated on the author’s hypothesis that 
the difference could not be shown on diagrams of any 
reasonable size. 

In Figs. 13 and 14 are shown the results found by ex- 
periments on the model, the dimensions of which are as 
follows :—Span 59}in. (1511 mm.), dip one-tenth of span 
= 5.95in., cable } mm. diameter stecl wire. Number of 
bays 17, and number of hangers 16.. Two beams of box- 
wood were used, No. 1, l}in. x ;‘gin.; No. 2, 14in. x fin. 
The units weights were 449 grains each. The measured 
average deflection (g) of No. 1 was 8.8mm. for 16 
units distributed. The measured average deflection of 
No. 2 was 13.6mm. for the same load. The average 
deflection (c) of the cable, due to the extension caused by 
16 units distributed, was .525 mm., found by measuring 
the average deflection of the bridge when loaded, and 
finding the portion carried by the cable by deducting the 
abutment reactions, as measured, from the total load 
applied to the bridge. 

The value of K, the ratio of the average deflection of 
the panel points of the girder due to a concentrated load 
at one of them, to the average deflection due to the same 
load distributed, was found, in the case of No. 2, by 
measuring these averages, and the result was found to 
be very close to the value of K found for a girder in the 
calculations given at the end of the paper. 

The stiffness of the cable wire was such that a length 
of 200mm. supported at the ends as a beam deflected 
8mm. when loaded at the centre with a weight of 
.1 units, 

In each figure the results of two experiments are 
given. In the case of the distributed load the reactions 
were taken as the load extended—one unit at each panel 
—once from one end and once from the other, the results 
being shown by circles and crosses. In the case of the 
concentrated load the reactions were taken at every 
point, a load of five units being used, and the resulting 
reactions divided by five. This is practically equal to 
two experiments, for the two halves of the bridge should 
give exactly equal results. The differences between the 
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Fig. 7 


two experiments are evidently due to the imperfections 
of the model, and might be eliminated by more accurate 
workmanship. 

Fig. 13 shows the measured reaction at the abutments, 
as the load is extended from one end to the other of the 
model, No. 1 beam being used. It also shows the 
reactions at the abutments for a single concentrated load 
for any position on the bridge. The full lines show the 
reactions calculated according to the old hypothesis for 
the distributed load, and according to this hypothesis 
applied to a concentrated load, also in both cases as 
calculated according to the method now proposed. 

It will be seen that the average reactions, found 
experimentally, follow the lines calculated according to 
this method. Part of the difference can be accounted for 
by applying the corrections necessary to allow for the 
difference in pulls of the hangers, caused by the distortion 
of the cable curve, and part by the stiffness of the wire ; 
the remaining variation, which is very small, may be due 
to the difficulties of getting exact results on so small a 
model, unless constructed with mathematical accuracy. 

Fig. 14 shows the results when No. 2 beam is used 
instead of No. 1. 

If the algebraic sum of the measured abutment re- 
actions, as shown in the diagrams, be deducted from the 
total load, we get the load carried by the cable. 

It has been assumed that the change of shape of the 
curve of the cable makes no difference to the uniformity 
of the pulls on the hangers. This is very nearly correct, 
and for practical bridge building may be taken as true; 
but if very great accuracy be required we must consider 
the effect of this change of shape. if a straight line is 
taken joining the points of support of the two outside 
hangers of any three adjacent ones, and measure the dip 
from the centre of this line to the point of support of the 
middle hanger of the three, we shall find this dip to be 
a constant, if the cable hangs in a true parabola, and 
this dip is a measure of the pull on each hanger for any 
given horizontal tension in the cable. Call this dip a. 
Now consider the case of the bridge half loaded. We 
have the girder bent convex down on about one half of 
the bridge, and convex upwards on the other. If the 
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outside panel points of any three adjacent ones are 
joined by a straight line and the dip to the centre point 
is found, then this dip will vary in different parts of the 
girder. Call a measurement in any particular part of the 
girder a’. Then, as the cable must follow the girder, 
the tension on the hanger attached to that point will be 
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Without going minutely into the question, we can get 
a rough idea of the effect by considering an inextensible 
cable with the bridge half loaded. In this case K is unity, 
and the cable carries a load equal to the load on the 
bridge. Let / be the length of the bridge, d the dip, and 
W the full load distributed. Suppose that the girder 
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its. corresponding length of cable and its hanger 

uniform in weight. But the weight of the cable Prag 
will differ, for they differ in length, as also will the Peace 
of the hangers, The bridge panels can therefor" 
uniform in weight only when the differences in. . 
weight of the girder panels just balance the differences 
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changed in the ratio of : + “We can thus find the 


true tension on each hanger. The hangers where the 
girder is convex downward will have their tension 
increased, and where the girder is convex upwards their 
tension will be diminished, for the change will be positive 
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unsupported would be detlected » by the full load W. 
When the bridge is half-loaded each half girder is 


Ww 
subjected to a distributed load of . the loaded half 


Shears on Girder for Concentrated load according 


to the old Hypothesis 


Fig. 


or negative in accordance with the way in which the 
girder bends. The extensions and contractions of the 
hangers due to this change in their relative tensions have 
been neglected. It will be very small, and can be 
allowed for. Its effect must evidently be in the direction 
of equalising the loads on the hangers. The effect of this 


t *.» a 


s i s “ a 2 
+. | Prenat = = 
| i 





Pere! Point N* ‘ 2 3 ‘ 
r | T 





























load carried by Cable #5 load extends from left 

wiaccording to Rankine's Hypothesis 

introducing facter K, when co - 0 

syntroducing facte-W wher C = by 

(4) for load equal te half span introducing facter A whence -0 
1s) Rankine’s Hypothes:s 


Fig. 11 


change of form will be therefore to throw the resultant 
of the pulls on the hangers nearer the loaded end of the 
girder, so that the upward pull at the loaded end will be 
greater than the upward pull at the unloaded end, and 
the measured support of the unloaded abutment will be 
reduced, and the measured holding-down force at the 
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unloaded abutment will also be reduced. The bending 
moments will also be slightly reduced. 

It is plain that the amount of this correction depends 
on the proportion between the dip of the cable and the 
distortion of the girder. Calculation will show that in 
ordinary cases the effect is small. 
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downwards, and the other upwards. The deflection of | 


d 
each will therefore be 55 ,’ for it is one-half the length, 


and carries one-fourth the load on the whole girder. But | 


d 
the dip of half the cable is 4° therefore the proportional 


change in the dip of the half cable is That is, the 
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hangers on the loaded half pull with an extra force of 
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Ww W 
n* 4 = 32n’ and the hangers on the 


1 
approximately , 
unloaded half pull with a reduced force of the same | 


W 
amount. This is equivalent to a couple of 32» multi- 
plied by half the length of the girder, and will therefore 

WwW 
increase the pull on one abutment by 64 rand diminish 


it by the same amount on the other. 

It has also been assumed that when the bridge is 
unloaded the girder is unstressed, and that the cable | 
points lie on a parabola. 

This can be the case only when what may be called | 
the bridge panels—each consisting of a girder panel with 
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in the weight of the corresponding cable pancls and 
hangers. 

If the weights of these bridge panels are not uniform, 
the cable points may be made to lie on a parabola by 
suitably adjusting the hangers, but in this case the girder 
alone must carry the excess of weight of each bridge 
panel above the weight of the lightest, or it must carry 
these excesses acting downwards together with uniform 
pulls upwards due to tightening the hangers—which 
would generally be adjusted to carry an extra load equal 
to the sum of these excesses. The actual deflection of 
each panel point up or down, due to the balance of excess 
weight carried by the girder, can easily be calculated, and 
knowing this, we know what should be the length of the 
hangers to make the cable points lie on a parabola. The 
above stresses calculated in the girder will simply be 


| added to the stresses due to any loading. 


The hangers can, however, be so adjusted that their 
pulls are equal to the weights of the girder panels respec. 
tively supported by each. The girder will then be 
unstressed, but the cable points will lie on a parabola, 
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only in the particular case first mentioned, when the bridge 
panel weights happen to be uniform. 

If they are not uniform the cable points will then 
correspond to the points on a string without weight, 
loaded at the cable points with weights equal to the 
bridge panel weights, and any further load transmitted 
from girder to cable will be distributed approximately 
in the same proportion as these weights instead of 
uniformly, and to find the value of “ K” we must find the 
value of “c” and “g” for this proportional, instead of for 
a uniform, distribution. 

In order to make the foregoing theory of practical use 
to himself, the author has worked out a simple method 
of finding very approximately the average deflection 


| corresponding to a distributed load of the points of 


attachment of the hangers of the cable, and also a simple 
method of finding the deflection of the panel points of 
any girder, suitable for a suspension bridge, under any 
loading, so that the values may be found of the ratios 


| K, and he ventures to hope that the methods may te of 
| value to others. 
| article. 


They will be described in the next 








Gravinc Docks oF THE WORLD.—We are requested by Mr. 
Gedye to say that the diagram Fig. 8 in his article in TH 
ENGINEER last week awed the ‘Average dimensions of the 
twenty largest merchant vessels for each year between 18/5 and 
1910.” 

Tue MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICOL 
ENGINEERS. —The joint meeting of the Midland Institute and t! e 
Midland Counties Institution has this year taken the form of an 
invitation from the Butterley Company to join the members of the 
Midland Counties Institution of Engineers in a visit to their 
collieries at Kirkby, near Mansfield. The date of the visit, which 
was originally announced as May 24 h, has been altered to Tuesday, 
May 18th. Aas desirous of going underground should arrive 
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THE CRISIS IN THE FRENCH MARINE. 





3 past the I’rench navy has been an object 
f trenchant criticism both in and out of Parliament, and 

‘ ttacks have at times been of so violent a character 

-~ a lost much of their force because the public 

ad them exaggerated by political bias. Never- 
es it was impossible to deny that the situation of the 
oni aie far from satisfactory. As early as 1894 a Parlia- 
spentary Commission was appointed to make an inquiry 
ae its condition, and was followed by another Commission 
in 1904, but these investigations do not appear to have 
had any really practical results, The blowing up of the 
Jena called for a further Commission of Inquiry in 1907, 
when some very interesting evidence was taken, and 
from that moment dated the public agitations for reforms 
which culminated in the appointment of M. Alfred Picard 
as Minister of the Marine. The fact that in the course 
of two decades France has fallen from her position as 
second naval Power to the fourth or fifth place was 
sufficient to cause serious alarm, which was all the more 
justified in view of the fact that the country was spending 
enormous sums to = the navy in fighting trim. 
Obviously there was bad management and a criminal 
waste of public money. As a guarantee that the navy 
funds are utilised in @ proper manner, the accounts are 
audited annually by a financial Commission; but as a 
matter of fact the reports of this Commission have rarely 
erred on the side of severity. All this was changed when 
M, Alfred Picard tobdk the naval department in hand. 
The financial Comission picked the accounts to pieces 
with relentless logic. The prices paid for material were 
compared to show that enormous differences existed in 
the cost of shipbuilding material, stores, fuel, provisions, 
aad the like obtained from different firms on the same 
dates. The large sums paid for pals and cut flowers to 
adorn the office and apartments of the former Minister 
of the Marine were cited to show that an example of 
economy wes not set by quarters where it might have 
been most expected. 

What the public look forward to with special interest, 
however, was the inventory of the marine undertaken by 
M. Picard himself. Before suggesting what was to be 
done the new minister took a minute stock of everything, 
ofthe ships and their equipment, stores and reserves of 
ammunition, the ports and arsenals, and their capabilities 
in the way of building and repairs. When this was com- 
pleted the report showed that the navy, as a fighting 
combination, could hardly be said to exist. All that could 
be said was that there were the elements of a navy con- 
sisting of ships that only had one half of their guns, of 
arsenals entirely devoid of reserves of ammunition, and 
of ports that did not provide shelter for ships in time of 
war, and were not properly equipped for dry docking and 
repairing. As a first step in his programme of re- 
organisation M. Picard insisted that all these shortcomings 
should be made good. It would mean a further heavy 
sacrifice to the country, but it could not be avoided if the 
navy were to be something more than a name. The 
minimum that could be done was to complete the arma- 
ment of warships and increase the reserves of explosives, 
improve the equipment of ports to allow of their shelter- 
ing, dry decking, and repairing ships existing or under 
construction, and ensuring the prompt mobilisation of the 
fleet ; to hasten the construction of ships on the stocks, 
as well as the carrying out of alterations to ships afloat, 
such as the partial suppression of heavy and conspicuous 
upper works and the installation of refrigerating machinery 
in the powder magazines, and to augment the quantity of 
inaterial in stock for naval constructions. The existing 
fleet had to be put into as high a state of efficiency as 
possible before any further proposals could be entertained 
for spending money upon the building of new units. 

The seriousness of the situation was emphasised not so 
much by what was revealed by M. Picard’s report as by 
what it concealed, If the navy had been allowed to 
deteriorate to such an alarming extent it was desirable to 
ascertain who were responsible for this state of things. 
On the proposition of M. Delcass¢, a Parliamentary Com- 
mission of Inquiry was appointed to go into the whole 
matter, and during the past two or three months it has been 
collecting at Toulon, Brest and other places, evidence 
which displays negligence that can only be characterised 
as criminal. In addition to this, the system of red tape 
has been developed to such an extraordinary extent in 
the marine department that months expire before the 
smallest requirement is executed. Instances are given 
of requests for small articles costing only a few pence 
being passed from one department to another, necessi- 
tating a considerable amount of clerical work, and finally 
costing enormously more than the value of the articles. 
A typical example of waste resulting from an utter want 
of initiative is afforded in the case of a cruiser in Toulon, 
which required a bamboo wireless telegraph mast. 
Inst2ad of getting the bamboo at home, the marine 
department ordered it from Indo-China, but before it 
could reach Toulon the cruiser had left for Saigon. The 
idea of utilising the bamboo mast for another ship 
apparently did not occur to the administration. It had 
been ordered for this particular cruiser, and the cruiser 
must have it. Consequently, the bamboo followed the 
cruiser to Saigon, where obviously one could easily have 
been procured at small expense. Again, Saigon required 
a few gallons of oil that could have been bought from 
any local merchant. It preferred to telegraph to Toulon, 
which forwarded the oil at a cost of more than ten times 
its value. Another instance of the inconveniences of red 
tape was afforded in an order sent to the marine depart- 
ment by the Admiralty of Algiers for a fixed boiler. For 
two years nothing more was heard of it, and when the 
belated boiler arrived it did not conform to the specifica- 
tion, and could not be used. Examples like this could 
be multiplied, but one more must suffice. The new 
battleship Démocratie left Toulon to carry out firing 

trials. 1t was then discovered that the gun sights were 
Without springs, and the battleship had to return to 
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Toulon. A search in the arsenal revealed the fact that 
there were no such springs in stock, and they had to be 
ordered from a local watchmaker, who took four days to 
make them, during which time the battleship lay 
idle in the port, waiting for an article that cost 
about five shillings. In order to put an end to the waste 
and delay due to superfluous clerical work, M. Picard has 
given instructions that all books not strictly necessary to 
the proper working of the department are to be sup- 
pressed. This is not the least meritorious of his reforms. 
Until now the navy has been strangled by red tape, and 
this simplifying of the clerical work will enable it to 
develop normally under the improved organisation of the 
entire department. 

If red tapeism is responsible for much of the demorali- 
sation of the French marine, it is evident that the Com- 
mission of Inquiry had to look somewhere else for the 
shortcomings that were revealed during the visit to the 
Toulon arsenal. It was found that there were not suffi- 
cient reserves of ammunition to last for an hour’s 
fighting. This was publicly stated a few months ago by 
the Commander of the Mediterranean Squadron, who, for 
communicating his views to the Press without the con- 
sent of the Minister, was relieved of his command. The 
inquiry, however, completely confirmed this sensational 
statement, and it is certain that had hostilities been 
declared at any time during the past year the French 
fleet would have been almost immediately reduced to a 
state of helplessness. At Brest it was discovered that a 
number of obsolete ships were kept in reserve with their 
full complement of crews, who were thus deprived of the 
training that would have been invaluable to them. When 
investigating the conditions under which vessels were 
constructed there was observable the same absence of 
good management and foresight. Not only was there an 
inexplicable discrepancy in the costs of material, but the 
building of ships was considerably delayed because orders 
for engines, boilers, and shipbuilding material were not 
given out simultaneously. It is true that in the case of 
boilers orders have frequently been delayed pending 
debates in the Chamber of Deputies, so that Parliament 
is not without some responsibility for the delays as 
well as for the changes of design which have been 
carried out to battleships under construction. The 
Minister, the Conseil Supérieur de la Marine and naval 
architects have all been adverse to taking any initiative, 
unless what they do is entirely approved of by Parliament. 
It is not too much to say that parliamentary control, 
with its conflicting views on every possible subject con- 
cerning the navy, hasdone much to destroy any continuity 
of ideas in the building up of the marine. It has run 
through the whole gamut of commerce destroyers, torpedo 
boats, submarines and, finally, battleships of the Dread- 
nought type, in a way that may reasonably be put forward 
as an excuse for the absence of settled policy which has 
characterised the naval administration for many years 
past. Further difficulties have arisen from the condition 
imposed upon the marine of purchasing all its material at 
home. To take the case of turbines for the new battle- 
ships, the firm constructing them had to lay down a costly 
plant, the depreciation of which must be set solely against 
the orders under execution, because the firm are not sure 
they will get any more. Thus a far higher sum has to be 
paid for these turbines than if they were purchased 
abroad. Until the battleship Danton was completed with 
its turbine machinery there was no large vessel in France 
fitted with turbines, except one in the merchant service, 
and thus the equipment of the new battleships of the 
Dreadnought class with turbines is regarded as of an 
experimental character, although, of course, there is 
plenty of justification for launching out upon the con- 
struction of turbine battleships by the increasing employ- 
ment of these engines in the British and German 
navies. Nevertheless, the evidence of the engineers of 
the Danton, taken during the inquiry, was not quite so 
favourable as had been expected, the main objection 
being the old difficulty of reversing. This does not imply 
that there is any doubt in the minds of French naval 
engineers that the turbine is superior to the reciprocating 
engine for battleships, but with the limited experience so 
far obtained it must be admitted that they show a 
somewhat qualified approval of the new propelling 
machinery. 

The inquiry also turned largely upon the question of 
fuel contracts, where the discrepancies in prices are 
perhaps larger than for other material, and it has long 
been urged that the practice of Government, in limiting 
the tenders to a few firms, tends to create a monopoly 
which enables the coalowners and manufacturers to 
obtain high prices. Justification of this policy is urged 
alike on behalf of the Government and of the manu- 
facturers, the latter declaring that they are obliged to 
make allowance for the procrastination of the marine in 
paying for its fuel and material, while the naval depart- 
ment argues that it is obliged to restrict tenders to tirms 
who are capable of supplying the most suitable coal and 
the best material. One of the principal complaints made 
in Parliament has been the excessive price paid for boilers, 
and the naval department has often been urged to extend 
tenders to boiler firms other than the two or three who 
at present have a monopoly of this business. While this 
plea may appear sound enough from a financial point of 
view, it is not regarded with favour by naval engineers, 
who naturally consider that the types of boilers employed 
should be restricted as far as possible. The fewer 
the types the better for the training of engineers and 
stokers, as well as, of course, for repairs, and the keeping 
of the generators in a high state of efficiency. It is pro- 
bable that as the result of this inquiry the Chamber of 
Deputies will see the wisdom of abstaining from agitating 
about technical matters of which it has no knowledge. 
At all events, it may be presumed that Parliament will 
henceforth allow the naval department to deal with the 
question of boilers in the way it thinks best. 

It is impossible to deal here, except in a very summary 
manner, with the various matters arising out of the 





investigation. Much might be said about the guns 





mounted on recent battleships, which are already coming 
in for severe criticism. The failure of a gun on the testing 
ground at Givres, and again on board the République, 
suggests to many experts that the high muzzle velocities 
now adopted by the French artillery are detrimental to 
the life of the gun. Doubts are also being expressed 
concerning the shells, and the forthcoming bombardment 
of the Jena is being awaited with considerable interest, 
as it is understood that the final type of shell to be 
adopted by the French navy will not be settled until 
after these experiments. It is certain that, with their 
high muzzle velocities and the new P explosive, which is 
reported to have given extraordinary results, the French 
possess @ powerful artillery, but the point to be demon- 
strated is the reliability of the guns and shells. 

While all departments of the marine have come in 
more or less for severe strictures, one of the most serious 
complaints put forward has reference to the defective 
material supplied by certain private firms. Considerable 
prominence has been given to this matter by the action 
which M. Picard is alleged to have brought against 
Creusot for supplying turrets in which defective parts 
have been repaired by oxy-acetylene welding. So far as 
the oxy-acetylene process is concerned, it has, of course, 
been abundantly proved that a piece properly repaired by 
this method is as strong as if it had never developed a 
fault. The claim made against Creusot, however, is to the 
effect that the firm delivered material in which a defect 
had been repaired by oxy-acetylene welding after a 
similar piece, treated in the same way, had been rejected. 
Creusot urges that it did nothing of the sort, and thus 
the matter stands pending the action. It almost appears 
as if this action had been taken, not so much with a 
view to giving a salutary lesson to firms who contract to 
supply the Government with material, as of impressing 
the public with the idea that Government intends in 
future to take strong measures for the protection of its 
interests. The department itself is not entirely above 
reproach. Much of the material supplied for one of the 
submarines constructed in the Toulon arsenal was found 
to be defective, and there were so many mistakes in the 
plans that the assembling of the parts entailed consider- 
able extra cost. Serious charges have been laid against 
certain officials of accepting material that had previously 
been rejected, and as the matter will probably come up in 
the law courts it is expected that the inquiry will result 
in a plentiful crop of scandals. 

The Government has undoubtedly done well to probe 
the source of the country’s naval decline. A policy of 
concealment is not to be commended in a country like 
France, where the administrations are notoriously lacking 
in energy and initiative. Having revealed the short- 
comings, painful though they may be to the patriotism of 
the French, the country knows what is to be done, and 
will certainly make the sacrifices necessary to remedy the 
errors of the past. M. Alfred Picard is aware that he has 
public opinion behind him, and he will obtain every sup- 
port in the accomplishment of the task he has undertaken 
to put the navy in its old state of efficiency. 








ON CHARCOAL BLAST FURNACE PRACTICE IN 
THE URAL. 
By Professor M. A. PAVLOFF. 

At the present time, since charcoal has become a very 
costly fuel in Central and South-Western Ruersia, eight- 
ninths of all the pig iron manufactured in that country 
with charcoal is produced in the Urals, where about 
eighty blast furnaces are always in active operation. 
The results vary greatly in the different parts of this vast 
region, according to the local conditions ; chietly owing to 
the proportion of various kinds of wood charred, to the 
method of carbonising—in piles or by the kiln process— 
to the properties of ores used, and to the furnace equip- 
ment. On account of the lack of capital, furnace equip- 
ment leaves much to be desired in a number of the Ural 
works, and this obstacle is not seldom the cause of 
deficiency of blast, and especially its low temperature. 
But, nevertheless, the Ural blast furnace practice is not 
so bad as has been represented by some authors; the 
average daily output per furnace is rather more than oue- 
third higher than that of the Swedish furnaces, namely, 
22.5 English tons instead of 16.5 wons; the fuel con- 
sumption, however, is somewhat greater than in the 
Swedich practice. 

In this article will be given some numerical data 
relating to the seven blast furnaces scat.ered in 
the various parts of the Ural region, and working under 
different conditions as regard the properties of raw 
materials, as well as the kinds of iron produced. 

I. Klimkovskaia blast furnace (North Western Ural, 
Governement Viatka).—There is only one blasc furnace 
in the Klimkovsky Ironworks, built by the author of 
this paper in 1891, and since that date not remodelled in 
its construction and dimensions. Fig. 1 shows the latest 
lines of this turnace, which are very suitabie for local 
conditions of operation. 

The fuel is a very soft charcoal, manufactured 
exclusively in kilns and from fir wood principally, the 
other kinds of wood—pine and birch—furnisning not 
more than one-third of the total amount of fuel used. 
This explains the small height of the Klimkovskaia 
furnace; but it must be taken into consideration that the 
available height of this furnace—that is to say, the 
distance between hearth level and stock line—is the same 
as the full height, thanks to the mode of charging and 
taking off the gas, on the level of the charging platform. 
Under normal conditions of dryness the charcoal weighs 
about 8 31 1b. per cubic foot. 1ts approximate analysis is 
given below :— 

Charcoal of the Klimkovsky Ironworks, 





. Moist- Volat. Fixed Total 
Kind of charcoal. ure. matter. “®2 carbon. carbon, 
Birch, percent. ... 395... 17.65 ... 0.61 ... 77.79 ... 8272 
Pine, s 4.74 ... 18.56 ... O41 ... 76-29... 8U 10 
Fir, a 5.78 .. 23.49 ... O41 ... 70.31 ... 78.22 

8.45 ... 22.67 ... 0.41 ... 68.47 ... 76.97 
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The total carbon, determined by ignition, indicates that 
the charcoal used was manufactured — although in kilns— 
= the comparatively high temperature of about 930 deg. 


The ores treated are calcined argillaceous carbonates 
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and brown hematite, yielding only from 36 to 42 per cent. 
of iron. Their composition, with that of the limestone 
used as flux, is given below :— 

The Iron Ores 


of the Klimkovsky I: onworks. 
























he Br. Lime- 
Argillaceous carbonate. jj mat. stone. 
SiO, 27.64 ... 21.00 ... 18.10 ... 30.70... 3.20 
Al,O; 8.69 8.07 ... 11.22 6.58 ... 0.70 
Fe,0; 25.81 27.03 28.23 52.07 0.42 
Mn.0, 1.89... 190... 190... 169... 0.15 
CaO 2.09 3.60... 27 3.50 7.16 
MgO 2.51 2.48 2.40 2.05 2.79 
P.O; 0.10 0.08 0.14... 0.15 0.14 
SO, 0.19 ... 0.20 0.36 ... 0.47 ... 0.07 
co, a7 .. S70... 235 2.95 41.50 
HO 0.30 0.24 ... 0.25 ... 0.15 
Fe metal 35.75 39.38 ... 41.33 ... 36.50 ... 0.29 
Mn , 1.36 1.37 1.37 1.22 0.11 


From these lean ores, in which sand and clay are 
intimately mixed together with ferricoxide, the silicon can 
be reduced very easily. For this reason, and because the 
aim of blast furnace process is the production of forge pig 
iron, the blast is heated in an iron pipe stove, not over 
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Fig. 2—NADEJDINSKY FURNACE 


700 deg. Fah., being furnished at a pressure of about 2}in. 
of mercury only. The average results of operating may 
be summarised as follows :— 

Per Ton 


of Iron Made, 


Consumption of ore in units of weight 2.518 
a limestone in units of weight 0.346 
a fuel mx = 1.20 
me » in cubic feet a, 

Daily output in English tons .. ... 26 


The pig iron produced and the corresponding slags 
have a chemical composition, shown by the following 
table :— 


Klimkovsky Ironworks: Products of Operating. 

















Pigiron. Grey forge. Mottled. (Slag. Hot. Beye 
From From 
as 3.75 to 8 50 | 3.56 to 3.34 | Sid, | 52.00 52.20 
Si 1.00 ,, 1.20; 088 ,, 0.67 | Al,O,; 16.59 15.60 
Mn .. 0.50 ,, 08 036 ,, 0.32) FeO 0 64 2.88 
P .. 011 ,, 0.13/0.12,, 0.11; MnO; 344 409 
Bin .. 0.08 ,, 0.07 | 0.08 ,, 0.11} CaO | 18.20 | 18.10 
Ca i none none MgO 700 | 6.52 
Fe (about) 94.5 95.0 S | 032] 0.23 
| 





The composition of the furnace gases was a matter of 


Klimkovsky Ironworks. 
taken twice daily during a year, is:— 


CO,g ~ .. 10,44 per cent. by volume 
ee la . 26.80 ‘ ” 

H, ite 4.70 ,, + 
OH, 5: 4p iE 

N, 56.94 


CO, : CO = 0.6124 by weight 
CO : CO, = 2.567 by volume 
H,O of about 30 grammes per cubic metre 
Heat value = 1040 calories per cubic metre. 


Mention may here be made of the low percentage o 
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The average analysis of samples, 
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dimensions are shown in Fig. 2. Notwithsta li 
abvormally deep charging apparatus, which cobaall me 


available height of these furnaces to 56ft. ro he 
height is greater than is convenient for the laced 
conditions, namely, rather soft charcoal and powdered 


ores. With regard to the boshes, it must be stated th 
the diameter indicated by Fig. 2, 12ft. 1lin., js pe 
than that originally designed, which was Lift. 10in eae, 
The fuel of the Nadejdinsky blast furnaces is 9 fy 
pine, and birch charcoal, usually mixed thus: dia 
f third produced by the pile process, and two-thirds 





60° 62° 
ta a t aoa 60°N 
ts 2» 
2\S 
“cM 
° * 
3 4 
: 
Verkoturie 
s 
R. 7, 
Ung 


r 


14 «\ “ 
f . * 
713 R. 139) \ 
°15 
I 19 —e — SB°N 
Wiskoi = 20 a 
4 R.Neiva }* 


5 
Redy—% 
22 ®; ; 


A 21 950 


y &\Ekaterinbur 
\ —— > 
25 ° ? Su 
> 29 27 
Ke “ Kamenski 
te r 28 260 | 





























Tue Excinter 


1. Bogoslovsk, copper smelting plant. 

2. Nadejdinsk, 4 blast furnaces, 6 open hearth furnaces, rail, bar and 
sheet rolling mills. 

3. Sosva, 1 blast furnace, 1 open-hearth furnace, merch. mills. 

4. Kisel, 3 blast furnaces. 

5. Dobriansk, open-hearth plant, sheet rolling mills. 

6. Nitva, open-hearth plant: sheet rolling mills. 

7. Ugo-Kamsk, puddling furnaces, merch. rolling mills. 

8. Ugovskoi, copper smelting plant 

9. Perm, Crown gun factories, crucible and open-hearth steel plants 

10. Lisva, open-hearth plant, sheet rolling mills, tin plate factory 

11. Chusovskoi, 2 blast furnaces, open-hearth plant, merch. 

mills. 

12. Pashia Ironworks, 4 blast furnaces. 

13. Blagodat Mountain (magnetic iron ores) 

14. Verkne Turinsky Ironworks, 4 blast furnaces 

15. Kushva, 4 blast furnaces, open-hearth plant. 

16. Visokoia Mountain (magnetic iron ores). 

17. Nijni-Taguilsk, 4 blast furnaces, open-hearth plant, sheet rolling 

mills. 

18-19. Verkne and Nijni Saldinsk, 6 blast furnaces, Bessemer and open- 

hearth plant, rail and merchant mills. 

20, Alapaevsk, 3 blast furnaces, open-hearth plant, sheet mills, tin plate 

foctory. 

21. Regevsk, 1 blast furnace. 


rolling 


22. Neviansk, 1 blast furnace, pipe foundry, charcoal fires, rolling 
mills. 

23. Kinovski, 1 blast furnace, puddling furnace, charcoal fires, rolling 
mills, 


24, Chermose, open-hearth plant, sheet rolling mills. 

25. Serginsky, 2 works, 3 blast-furnaces, open-hearth plant, sheet and 

merch. rolling mills, wire rod mills, nail factory. 

26. Bilimbai, 2 blast furnaces. 

27. Verk Jsetsk, 1 blast furnace, open-hearth and puddling furnaces, 
merch, rolling mills. | 

8. Two Sisertsk Works, 2 blast furnaces, open-hearth and puddling fur- 
naces, merch. rolling mills. 

29. Severski, 2 blast furnaces, open-hearth plant. 

30. Polevskoi, puddling furnaces, merch. bar rolling mills, copper smelt- 

ing plant. 


hydrogen, which confirms the above stated fact that the 
charring was effected at a comparatively high tempera- 
ture. 


II. The blast furnaces of the Nadejdinsky Iron and 


Steel Works (North Ural, Governement Perm).—There 
are four well equipped blast furnaces in active operation 








careful investigation executed in the laboratory of the 





at the Nadejdinsky Iron and Steel Works. 
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1. Shaitansky, 1 blast rolling 
mills. 
32-33. Two Ufalei Works, 2 blast furnaces, open-hearth plant, sheet and 
bar rolling mills. 
. Kishtim, 2 blast furnaces, open-hearth plant, merch. rolling mill» 
Kasli, 2 blast furnaces, foundry (renowned art castings). 
. Kusinsk, 1 blast furnace, foundry. 
37. Zlatoust Crown Armoury Factories, crucible and open-hearth steel 
plants, Ermolovskaia blast furnace. 
38. Satkinsk, 2 blast furnaces, puddling furnaces, merch. rolling mills 
30. Bakal Mountains (spathic iron ore and brown hematite). 
40. Urusan, 2 blast furnaces, puddling furnaces, rolling mills 
41. Katav, 4 blast furnaces, Bessemer and open-hearth plant, rails a! d 
merch. rolling mills. 
42. Sim, 2 blast furnaces, open-hearth plant. 
43. Asha, 2 blast furnaces. 
44. Inzer, 2 blast furnaces. 
45. Beloretzk, 1 blast furnace, open-hearth plant, Swedish charcoal fire 
merch. rolling mills. 
46. Magnet Mountain (magnetic iron ore). 
7. Usiansk, 1 blast furnace. 
48, Kaginsk, wire rod mills, nail factory, 
49. Soimonovsk, copper smelting plant. 
50. Egorshino Colliery. 
51. Vieesk, copper smelting plant (near Taguil). 
Teplogorskaia, blast furnace. 
53. Bisersk, 1 blast furnace. 
54. Bagenovo, asbestos, and emerald mines, 
55. Two Avsiansk Works, 1 blast furnace. 
56. Niase Petrovsk, 2 blast furnaces, open-hearth plant, sheet rollinc 
mills. 
57. Neivo Shaitansk, 1 blast furnace, sheet rolling mills 
58. Akmatovskaia mine of precious stones 
50, Miniar, sheet and bar rolling mills. 
60, Kamenski, 1 blast furnace, pipe foundry, 
61, Baranchinsk, 2 blast furnaces, foundry. 
62. Utkinsk, 1 blast furnace. : 
63. Silvensk, 12 charcoal fires, sheet rolling mills, Russian sheet iron, 
the present exported to England and United States, is the product 
of this ironworks. 


furnace, puddling furnace, merch 


t 
’ 


manufactured in kilns, or one-third damp and two-thirds 
kiln burnt. The fir charcoal is used in the small 
proportion of one-seventh of the total amount. = 

Mr. Juon, formerly chief chemist of the Nadejdinsky 
Works, bestowed a great deal of pains upon an investiga- 
tion of the process of charring the different kinds of 
wood, and of the properties of charcoal produced, and 
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, numerous results of his researches the most 
ee as gre been taken to compile the following 


table: 
Charcoal of the Nadejdinsky Iron and Steel Works. 
Kilns at the Temperature of about 715 deg. Fah. 











(a) Charred in 
| 
18 oig . on 
gk [sg 8le4 a) 82 
Kind of Chemical analyses, per r ‘< pea re ag “| ae 
sharcoal cent. rls oF BS a) oe 
chart obs lS3 |e 5 ee ai) 
go" /Se lou] BS) s. 
GS i2° se m ~ 3 
C H | O | Ath 
an 7a ary ee 7 | ery l1a.61 731 36 F 
Birch 78:9 8-2 16-2 1-7 | 6512 #3 5) 43 | 828 54 
Pine 78-6 | 3-9 | 16-6) 0-9 | 6646 |10-0 81 | 157 &3 
vir 77-6 | 3-7 | 17-7 | 1-0 | 6501 | 9-4) 85 92) 81 


(h) Charved in the Piles at the Temperature of about 1830 deg. Fuh. 


| 


Birch .. 88-3! 2-0) 7-9| 1-8 | 7385 14-8) 80 


Pisce... 87-0) 2-5) 9-1) 1-4 | 7329 |11-1) 88 


86-8 2-1 9-9 | 1-2 | 7312 |10-0 89 


Fir 
The above chemical analyses relate to the charcoal in 
a dried state ; the ordinary percentage of moisture in this 
fuel ranges at Nadejdinsky Works from three to seven. 
The ores treated at Nadejdinsky Works are: — (1) Local 
magnetite ; (2) red hematite, partly martite; (8) mixed 
red hematite and magnetite; and (4) brown hematite. 
The chief feature of the bulk of these ores is the composi- 











Fig. 3—NIJNI SALDINSKY FURNACE 


tion of their earthy materials, which are very aluminous, 
as may be seen from the analyses given below :— 
The Iron Ores Smelted at Nadejdinsky Works. 

Mixed red hemat. and Brown Lime- 


Magnet. mag net. hem. stone, 
80, ... 3.70 4.30 9.66 15.54 15.54 ... 1.14 
A).0. 5.15 1.78 274 9.68 ... 2.97 ... 0.61 
Fe,0. 71 32 ... 82.00 79.10 66.32 ... 76.57 4.82 
FeO) 17.99 3.00... 300.. 200... — .. — 
Mn,0, 083... O88... 1.01... 097... 015... — 
CaO 0.92 O72... her... O4l.... CB §2.11 
MgO - *: ‘>, Ween 
Loss by ign. 0.52... 5.14... 4.07 ... § 87... 4.45 41.24 
Fe metal ... 63.88 ... 59 66 ... 57.70 ... 48.08 53.60 3.37 


Mn metal ... 0.60... 0.63... 0.73... 0.76 Ue: ae 

The above analyses relate to the dried ores; the per- 
centage of moisture in the ores charged into furnaces 
ranges from 8 to 9. 

The blast heated by Cowper stoves up to 1300 deg. 
Fah., is furnished by powerful gas blowing engines, 
usually at a pressure of from 8in. to 4in., much greater 
pressure not being needed. There is, therefore, no 
deficiency either in quality or quantity of blast at the 
Nadejdinsky works. 

The average results of operating are the following :— 

Per Ton of Tron Made. 


Consumption of ore, intons ... ... ... ... 1.768 
” ‘ limestone, in tons ya ose, 
” a fuel,intons ... .. si aes 
‘3 ye fuel, in cubic feet .. 223.0 

Daily output in English tons... icc 


The pig iron produced is converted into a soft steel by 
a basic open-hearth process, but the English expression 
“basic iron” cannot be applied to it; thanks to the 
scarcity of phosphorus in local ores, it may be rather 
called “ hematite iron.” Its chemical composition, with 
ba of the accompanying slags, is given in the next 
able. 

Nadejdinsky Ivon and Steel Works—Product of Operating. 























Pig | Gre . Abnormally 
iron. | forge. Mottled. | Slag. | Hot. | Ordinary. | aluminous. 
C ..| 3,80 3.50-3.50 (SiO, | 38.36 | 36.48-35.19 24.8 
Si... 1.20  0.70-0.50 Al.0; | 29.08 | 23.37-25.23 30.34 
Mn..| 0.70  0.50-0.48 |FeO | 0.87) 2.66-3.57 4.78 

P ..., 0.05, 0.05-0.07 |MnO | 0.88 1.56-1.05 0.21 
Cu..., 0,12 0.10-0.10 {CaO | 29.48 | 32,42-30.99 39.62 
Fe ...| 94.13 | 95,15-95.35 |MgO | Not djetermined 


In connection with the above analyses of slag, it may 





not be out of place here to recall that high alumina has 
been claimed to give a viscid slag, with consequent 
irregular working and higher fuel consumption. The 
slag of the Nadejdinsky furnaces is, indeed, often viscid, 
yet only that which is produced, from time to time, by 
abnormal conditions of work—see the above table— 
stands in the way of regular operating by its absence of 
fluidity. Hence incessant chemical control is sufficient 
to overcome this difficulty. 

As to the high fuel consumption, on account of the 
infusibility of slag, it will suffice to say that, in the case 
discussed, the weight of the ordinary slag amounts to only 
0.25 of the weight of iron made, and that this slag demands 
but from 855 to 865 calories per kilogramme to smelt it, 
as may be easily shown by the Howe diagram. 

With regard to the third product of operating —that is 
to say, the escaping blast-furnace gas—its analysis, on 
an average of 308 tests, is :— 


CO, 11-82 CO,: CO = 0-669 by weight 

co . 27-77 CO :€0O, = 2-35 by volume 

H, SS ee oe. SES 95-2 gr. per cubic metre 
Cay: 2 .. Dut =33 ,, t 

No .. §1-02 Tar = 1-23 4 + 


The high hydrogen contents are explained by the fact 
that the charring process in kilns is accomplished at a 
low temperature of about 700 deg. Fah. For this reason 
also the calorific value of gas is high, namely, 1178 cal. 
per cubic metre. 

III. Nijni-Saldinsky furnaces (Middle Ural, Govern. 
Perm).—The Nijni-Saldinsky Iron and Steel Works were 
the first in the Ural at which the Bessemer process was 
adopted—in 1876. Since that date all the four blast 
furnaces of these works are devoted to the manufacture 
of Bessemer iron alone. At the present time three of 
them are of the oval section, and the fourth, erected last 
year and called No. 1, is of the ordinary round section. 

The dimensions and lines of one of the oval furnaces, 
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Fig. 4—NIJNI SALDINSKY OVAL FURNACE 


namely, No. 4, and that of No. 1, are shown in Figs. 3 
and 4, : 

Mention must be made of the fact that the oval furnace 
No. 4 has been in continuous operation for 15 years, 
having commenced its first campaign on April 9th, 1894. 
Notwithstanding the good results obtained during this 
long period, the lines of the upper paré of the shaft, or 
—to say more correctly—the vertical inner walls, may be 
considered as faulty because they allow a very large area 
at the stock line, which cannot be covered by the very 
rich ore treated, and, therefore, the volume of this part of 
the furnace is badly utilised. 

As to the proportions of the furnace No. 1, it 
may be said that its hearth seems to be some- 
what narrow, and a daily output of 35 tons, which, no 
doubt, may be easily realised, requires a larger hearth— 
of about 6ft. in diameter. fairly good mixed charcoal 
is used at Nijni-Saldinsky works as a blast furnace fuel ; 
its chemical composition may be seenin the following table: 


Charcoul of the Nijni-Saldinsky Iron and Steel Works. 


“a P P Wei 

Kind of : Chemical analysis. Medaka! ie 

charcoal. C H 0 Ash. ou. ft.) 

p.c, p-c. p-c. p-c. p-c. 

Mixed birch 

and aspen 85-09 ... 3-16 ... 10-36 ... 1-44 ... 6-16 ... 12-4 
Pine ... ... 83-66 ... 4-30 ... 10-84 ... 1-20 ... 6-96 ... 10-0 
Mixed pine 

andfir ... 81-95 ... 3-11 ... 13-34 ... 1-60 ... 8-20 ... 8-8 
WU ic sce OME nce BOD ccc BORE... 1687 ..s OR. 84 


The well-known Visokaia mountain possess a deposit 
from which has been furnished all the iron ore needed for 
the works of Demidoff—Taguilsky Estate—during the 
past 180 years, and the magnetite of Visokaia still re- 
mains the only iron ore smelted at Nijni-Saldinsky, as well 
as at the other Demidoff works. This ore is called “self- 
fluxing,” and, in reality, itis smelted without any flux in the 
various blast furnaces of the above-named estate. Being, 
however, very rich and aluminous, it really requires a 
silicious flux, and in this capacity the acid Bessemer slag 
and heating cinder are used at Nijni-Saldinsky W. In 
addition to these, the Sapalskaia manganese ore is smelted 
to attain the requisite contents of manganese in the iron 
made. 

The chemical composition of all the indicated materials 
is represented by the following analyses. 

The Iron and Manganese Ores Smelted at Nijni-Saldinsky Works. 


Visokaia. Sapalskaia. oe Bessemer. Slag. 
Sid, ... 4:28 4-45 ... 8-13 ... 28-18 ... 47-28 ... 53-93 
Al,O;... 2:78 2-26 ... 3-19 ... 1-47 ...n. det. ...n. det. 
Fe, 03... 74:58 86-50 ... 20-31 ... ~ = 
FeO ... 14-80 2-08 .. —_ ... 67-88 ... 15-78 ... 12-84 
Mn;0;... — — .... 66-28 — ae 
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Visokaia. Sapalskaia, Heating Bessemer. Sl 
Ce * cinder. — 
MnO... 1-73 — .. 1-88 ... 36-85 ... 33-12 
CaO ... 1-80 2-02 1-57 ... 0-6... ._— 
MgO ... 0-98 0-82 ... 0-48 ... 004... — 1. — 
P, O; 0-676 O08 ... 1...) Rn: = 
Cu ... 0-083 0-(70 0-055 ola re 
eae tr. , tro. — OU 
Fe metal 63-72 62-17 14-22 52-7. ... 12-27 ... 9-89 
Mn metal 1-34 47-72 1-46 ... 27-14 ... 25-66 
P metal 0-033 0-035 tr. _ - 


The above analyses relate to the ores roasted in the 
Westman gas furnaces. With regard to other conditions 
of operation, it must be added that the blast is heated by 
Cowper stoves to 930 deg. Fah., and is furnished at the 
pressure of 5in. 

The average results of operating may be represented as 
follows :— 

Per Ton of Iron Manufactured. 
Round fur- Oval No. 2 
nace No. 1. and No. 4, 


Consumptign of oreir tons... ...... 1.611 ... 1.613 
i limestone intons ... none... none 
% fuel if 1.00 |... 1.05 
pe »» incubic feet ... 268 id 

Daily output in Eng'ish tons ee a 


The results obtained by working with the ordinary 
furnace No.1 are somewhat better than those of the 
oval furnaces having the same available volume, and 
working side by side under the same conditions, The 
consumption of fuel in cubic feet relates to fir charcoal, 
on the supposition that only such a charcoal was used. 
The chemical composition of products—Bessemer iron, 
corresponding slag and escaping gases—is given below :— 

Nijni-Saldinsky Iron and Steel Works: Products of Operating. 














Pig . ‘ ‘ 
Seach Hot. Cold Slag. Gases. 
Cc 4.37 403) SiO, 45.0 CO, —- 10.11) CO, : CO = 0595 
by weight 
Si... 1.68 081/A1,0, 23.0| CO — 2670) CO: CO, = 2.64 by 
vclume 
Mn 216 144; FO10 H, - 572 | H,O = 8.43 gram. 


per cubic metre 


P ...007 005) MnO90 CH, - 183) Dust = 1.52 gram. 
per cubic metre 

$s 0002 0.06; Ca0141 Ny, £7.64 | Heat value = 1073 
calories per cubic 
metre. 

Cu .. 9.08 008! MgO64 


1V. The blast furnaces of the Blagodat district 
(Middle Ural, Govern. Perm.).—There are twelve blast fur- 
naces in the ironworks of the Blagodat district owned by 
the Government; all the furnaces are supplied solely by 
the iron ore of Blagodat mountain. In the following the 
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Figs. 5 and 6—BLAGODAT FURNACES 


two blast furnaces of the said district, namely, the Verkne- 
Turinskaia No. 3, and Kooshvinskaia No. 1, which are 
now in active operation, will be dealt with. The dimen- 
sions and lines of these furnaces are shown in Figs. 5 
and 6. 

With regard to the lines of the V. Turinskaia furnace 
No. 3, it may be said that its bosh diameter seems to be 
somewhat larger than is convenient for the smelting of a 
magnetic ore, hard to reduce. It may also be noticed 
that the availabie height of this furnace is considerably 
reduced by the very deep charging apparatus, being only 
44ft. Tin. 

Nevertheless, with these dimensions have been obtsined 
much better results than those recorded for the Nijni- 
Saldinsky furnaces, although the yield of Blagodat ore is 
less than that of the Visokaia, as may be seen from the 
analyses given below. 


Blagodat Tron Ore (Magnetite). 


No. 2. No. 6. No. 10, No. 11. 
SiO, ... 9.64 SOF <5, 2) Bee: on OT 
Al,O, 5.27 , C-.... .. 83 .. 5.53 
FeO... ... 16.67 w. 14.77 1398 |. .. WB 
Fe.0; 59 56 .. 63.07 1... 2 TER 
MnO . 0.63 0.40 .. 0.90 ... ... 0386 
CaO . . 5.70 5.23 SS. 
MgO 1.62 1.03 eee 
a7 _ 0.08 0.16 . 0.021... ... 0.025 
eee 0 03 ... 0.034 0.035 ... ... 0.085 
Fe metal... 54.67 . 55.64 ... ... 61.57 ... ... 58.40 
Mn metal 0.49 . Om? i. €R. . 0.28 


There is a sensible difference between the chemical 
composition of the earthy materials of the various kinds 
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of Blagodat ore, which may be clearly expressed by the 
value of the ratio of AlO, to SiO., ranging from 0.42 
to 1.54. Some mixtures of this ore are smelted without 
any tlux; the others require a small proportion of lime- 
stone, and_still others need silicious flux, which is not 
used really for the only reason that the ironworks of the 
Blagodat district have not in their possession the acid 
ferrous slags. Formerly all the ore was smelted at the 
Blagodat furnaces in a calcined state, but at the pre- 
sent a great deal of it is used in a raw state; the only 
very sulphurous kinds of Blagodat ore—No. 2, No. 6— 
require the roasting which is done in gas-fired kilns. 
he fuel used in the Kooshvinskaia furnace is almost 
exclusively fir charcoal produced partly in kilns— 
about one-fourth—and partly by the pile process; it 
weighs, on an average, 7.751b. in cubic foot. Much 
better fuel is used in the V. Turiuskaia furnace, being 


a mixture of birch, aspen, and fir charcoal, produced Brown Hematite. pera 
almost exclusively in piles, and weighing 8.65 1b. in a : nate. Dolomite. Limestone. 
cubic foot under natural condition of dryness (7—9 per Calvined. 
cent. of moisture). a ore ag 
The blast, heated by Cowper stoves in both works SiO, 5-11) 16.40 10-61 | 24-41 :-* 
up to 970deg. Fah., is furnished usually at a pressure A!:()s P eats -3.92 | 82-61 4 aa 
from 3in. to 4}in. — "2.41 | (2-48 | 2-39 0.12 0-18 
In the following table are condensed the results ¢,(5 * 0-3 0-57 1-32 23.38 51-43 
obtained by the working of the two above described Mg0 traces 0-38 1-30 16-1 1-53 
furnaces during their last campaign. P20; ... 9-03 0-05 0-03 COs 1 34.99 12.40 
ron , ; 8 traces | traces 0-02 H,O | 
Per ton of iron made. V. Turin- Koochvin- =| Fe metal | 61-00 | 55-24 | 57-85 | 0.84 1-47 
: : : skava F. skaia F. Mn metal 1-73 1-75 1-71 0-09 0-17 
Consumption of ore in tons ai 1.683 1.706 
= limestone in tons 0.022 none 
y: “ : ) ‘ 
i é _—— a ag feet sis, “s a“, i The results obtained by smelting these exceptionally 
Daiiy cutputin English tons ... 38 . ae good ores are the best ever recorded in the Ural as to daily 


furnace, and limits also the temperature of blast, which 
ranges from 700 to 750 deg. Fah. Therefore the average 
output of this newly erected and _ well-proportioned 
furnace is much lower than the best realised elsewhere, 
and by the same furnace in some weeks of operation. 

The fuel of the Ermolovskaia furnace is the mixed 
birch, pine, and fir charcoal, weighing on an average, and 
under natural condition of dryness, 9.9 1b. per cubic foot. 
The ores smelted are the brown hematite and carbonate 
(“spaticore”) of the famous Bakal deposits; their 
chemical composition in a roasted state may be seen by 
the following table, which gives also the analyses of 
dolomite and limestone used as flux :— 


Bakal Iron ores. Flux. 


= 


ores always had a high reputation, and Ermolo 
blast furnace was erected in order to extend the Use of 
this iron by the Government works. In the next line 
are given its chemical analyses with those of the cana: 
sponding slags. 


vskaia 


Ermolovskaia Blast Furnace: Products of Operation 


Pig iron. peed Mottled. White. Slag. Hot, din. 
C 435 4-26 4.05 3-89 S10, 49.05 yy 
Si... . 1-28 1-02 0-71 0-30 Al,O; 9-03 9.39 
Mn 2-19 2-15 1-94 1.10 FeO 1-08 ].¢7 
P From 0-047 pe. to 0-03 pe. MnO 2.74 4.99 
Ss. traces traces trace 0-007 C.O 32-44 31.34 
Fe bydiff. 92-14 92-53 93-26 94-47 MgO 5-37 5.78 


As to the analyses of furnace head gases, it may be 
quoted that, on an average of thirty-six tests, the ratio of 
CO, to CO is equal to 0.838 by weight, and that of (0 to 
CO, = 1°875 by volume. 

In conclusion of this article, a map of the Ural metal. 
lurgical region, and for purposes of co.nparison a 


summary table of conditions and results of operating of 
some Russian, Swedish, and American blast furnaces aie 
given. 





THE CROSSING OF SYDNEY HARBOUR, NEW 
SOUTH WALES. 


Tur Royal Commission which has been sitting in 
Sydney for some months on the above subject, and has 
just issued its report, has had probably as difficult 
problem before it as has ever confronted such a by dy, 
Taking into consideration the increase of traftic likely to 
occur before the means of dealing with it can be carried 


Four examples of good Swedish blast furnace practice are taken from the articles published by J. Lejter and E. Hubendick (Jern-Kontorets Annaler), lo) 


the information relating to American practice the author is indebted to:—Mr. J. M. Garvin, Rock Run, Ala; 


N. M. Langdon, Mancelona, Mich., to whom he woul 


d here tender his best thanks. 
Summary TaBLE oF Biast Furnace PRACTICE, 
Swedish Blast Furnace Practice. 


Mr. W. W. Willkins, Ashland, Wis; and Mr. 


Furnace sizes. Conditions of operating. Results, Intensity of driving. 
; vai i e Flux | Blast. ’ ily Charcoal | [ro 
Names of Avail- | Avail- - | Ore. : | ast. Charcoal eon- Daily Per ton of n 
blast furnaces. able able | nia ——— eed } sumption output daily output) burned — pri duced 

height | volume ed Bpet | ig jinunits| perton | in available daily dai! 
from hearth level) # ot aa a Vield HOD 10 | Pressure! Tempera of lofironii| Engl. | volumein | per square foot ot 

to the stock line. as Kind. leld. percent) inches! ture. weight. | cub ft. | tons. cub. feet. hearth area. 

line. I } of ore. | 8, tons. 

ft. in | cub. ft ft. in. | sq. ft. per ct. Deg. Fah. ed an 
I. Lang-huttan.. 45 3} 2895 6 6 33-2 Red hemat., roast magnet., Bes- 53-5 10-3 34 750 1-00 244 18-3 158 1237 0-5 
semer slag ; ¥ - ; vi oy 
il. Herring ; ../ 48 0; 2681 5 9 26 Roast briquettesof magn.concentr. 63 7-5 4 840 0.70 158 25 107 1508 0.93 
lll. Boxholm —t a & 2740 5 2 21 Roast magnet. ... a 60 10 ' 660 0-74 163 22 125 1737 1. 5 
IV. Karmansbo ... 54.0 3175 6 8 34-9 Roast magnet. 50 11 7 570 0-90 212 40 79 2311 115 
Russian Blast Furnace Practice. 
V. Klimkovskaia oe es 43 0 2524 5 6 23-8 | Clay iron stone... ... ... ... 39-7 13-7 25 700 1-20 323 23 97 2936 1-09 
Vi. V. Turinskaia No. 3 .. 44 7 4270 5 98 26-3 §{Raw and roasted magnet. of\ 59-4 1-3 34 930 0-83 215 38 112 2686 1 uM 
VII. Kooshvinskaia No. 1 50 3 = 3616 5 6 23-8 jt the Blagodat Mount. i 58-6 0-0 34 930 1-02 295 0 121 2850 1-26 
VIII. Nijai-Sddinskaia No.1 52 0 4025 411 19 Roast magnet. of the Visokaia MW. 62 0-0 1} 930 1 Ou 268 26 155 3065 1-3; 
1X. Ermol.vskaia - of oF &@1 Si76 6 9 35-8 | Spat. and br. hem.... ... ©... ..) 58-5 5-7 34 725 0-838 189 D4 945 2824 1-51 
X. Nadejinskaia 56 0 4890 7 0 38-5 | Mixed magn., red and br. hem. 16-7 9 34 1300 1-00 223 15 109 2618 ar 
American Blast Furnace Practice. 

XI. Rock Run 47 4 2841 6 6 33-2 Loc. brown hemat.... ... ... ../| 48 20 8 800 0-90 180 60 47 3644 1 $1 
XI. Antrim .. hl 9| 3427 6 6 33-2 Lake Superior red hem. .. ...| 51 5 13 &75 0-81 145 94 36 5137 - S3 

XII, Hinkle ... ... ... ...| 54 0] 3500 i | 39-4 a * aie | 54 4-5 14 1000 0-76 136 121 28-9 9228 3-0 

| 


The composition of the products of operating is given 
below :— 


Blast Furnaces of the Blagodat District. —Products of Operating. 
9g / k 





























output, as well as to fuel consumption, and may be sum- 
marised thus :— 


Per Tun of Tron Made. 


Consumption of ore in tons... 1-71 
Consumption of flux in tons 0 098 
V. Turin- Kooshvin- V. Turin- |. Consumption of fnel in tons ae .. 0-836 
skaia bl.-f. | skaia bl.-f. skaia bl.-f. /3 Consumption of fuel in cubic feet... -- oe 189 
— - ~~ ss Daily output in English tons... ... . 5A 
Pigiron. > 3S Slag. ; > 1S. 8 The above data are relating tc the last nine months of 
cs |Sos Mottled = 2 a eS 
= ££ Open-hearth. ee} aS = 
5 RS & 
-— — =) 
Cc 408 3.80 405 3.75 SiO, | 3590 33 54 | 46.03 
Si... 227 1.58 0.70 0.58 Al,0, | 24.90 26.12 | 19.82 
Mn 1.10 0.96 087 0.68 FeO 0.92; 104; 1.89 
P. 0.10 0.10 0.097 0.087 MnO 0.55 114); 3.09 
S traces traces/0.02 0.02 CaO (31.68 28.31 | 1677 
Cu 0.07 0.08 | Notdeter. MgO | 3.29 5.05) 883 


The iron produced by the Blagodat blast furnaces 
possesses very remarkable physical properties; and the 
‘“‘special foundry” iron is used in the manufacture of 
Russian war material. The mottled open - hearth 
iron is conveyed in a liquid state to the open-hearth plant 
of the Kooshvinsky Works. 

V.—Ermolovskaia blast furnace of the Zlatoust 
Works (South Ural, Government Ufa).—This is a furnace 
owned by the Government, and working under the best 
conditions— namely, fairly good fuel and very rich and 
easily reducible ores — which allows the realisation of 
so-called American rapid driving and the building of a 
furnace up to a full height of nearly 62ft. 

Ermolovskaia furnace may he rated as a 65-ton one, 
taking into consideration its dimensions and lines—repre- 
sented by Fig. 7—and general conditions of working; 
but, unfortunately, in the designing of this furnace a 
fault was committed by the erection of iron pipe stoves 
instead of regenerative stoves. This obstacle sometimes 
reduces considerably the amount of air blown into the 
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Fig. 7—-ERMOLOVSKAIA FURNACE 
1908; during the next working period the best daily out- | 
put of about 75 tons was realised, and thus the average 


daily make sensibly increased. 
The pig iron manufactured with charcoal from Bakal 





out, the problem amounted to this : To convey something 
like twenty-five million passengers annually, quickly, and 
safely across a deep and wide tidal channel crowded with 
shipping, including ocean liners requiring a headway of 
170ft. To these were added other difficulties, such as a 
sharp rise of the ground on the north side opposite 
Sydney, which, with a depth of about 80ft. of water in 
the channel, complicated the question of a tunnel solution. 
Three subaqueous tunnels have, however, been recom- 
mended. This portion of Sydney Harbour cuts into two 
unequal parts, a system of about 100 miles of electric 
tramways serving the city and the southern suburbs on 
the one side, and the northern suburbs on the other. It 
also intervenes between the terminus of a crowded 
suburban railway serving the further northern suburbs, 
and the city on the south side, to which latter the bulk 
of its passengers is daily bound. There is also a consi- 
derable vehicular traffic crossing the waterway. At pre- 
sent, and for many years back, excellent and fast steam 
ferry boats, seating some 1200 persons each, crossing at 
short intervals, and separate vehicle boats, have success- 
fully coped with this traffic, which is already more than 
half that dealt with by the Central London Railway, and 
is increasing fast, as may be judged by the fact that the 
population served on the north side advanced by 61 per 
cent. between 1901 and 1907. Though this ferry service 
crosses at right angles a large portion of the sea-going 
navigation of the port, besides that of other steam ferry 
boats, yachts, &c., strange to say, no serious accident ha; 
yet occurred. The danger, however, of a disaster of great 
magnitude is always imminent, let the navigation be ever 
so skilful, while as to capacity to deal with this largely 
increasing traffic in this way, the boats might be increased 
in number and size to the greater peril of accident, but 
the wharfage on the Sydney side is so limited that it 
would be impossible to moor, empty, load up, and dis- 
charge any greater number of boats than is engaged on 
the present service. Moreover, there is the delay to 
passengers, largely business men, incurred in tranship- 
ment. 

The question has been before the Sydney public for 
some years, and though both the bridge and tunnel solu- 
tions have been discussed, until quite recently it seemed 
certain that the former was the only practicable outcome, 















Lee eae PPE R 







































































4 
: 











THE ENGINEER 





497 





May 14, 1909 





— 
ument of an engineering and the other of 

eneral character, leading to this conclusion. With 
: a to the first :—The railway on the north side, 
4 which it was necessary to connect, through or 
ns 1d the city, with that starting at the south side 
eS ie latter, rises almost immediately with a long 
cendient of 1 in 50 to the further northern suburbs, 
hich stand high. But since any tunnel under the 80ft. of 
io tructed on the shield system, would have to 


one arg 


water, if cons ; P 

be at least 100ft., or possibly more, below the rail level of 
the terminus, which is at the water's edge, connec- 
tion with any reasonable gradient would be impossible. 
The other objection to the tunnel, even if practicable, 
though it would be to some extent obviated by the adop- 
tion of electrical working, was the discomfort in such a 
climate as that of Sydney caused to passengers travelling 
daily four to five miles underground, it being remembered 
that, at nearly all times sunny and bright, the atmosphere 


is for many months of a heavy, damp heat, and men shut 
up in sweltering offices all day look for some fresh air in 
passing from home to office, and vice versd. 

To a great extent these reasons actuated the Govern- 
ment soe six years ago in calling for tenders for bridge 
designs, and the then selected one, which the present 
Commission agree should be adopted if such a method of 
crossing were to be chosen, was fully described in our 
issue of 6th November last, and we need not further allude 
to it except to repeat that the bridge accommodated two 
lines of railway, two tram lines, and a roadway all on the 
same level, 170ft. above the water. No doubt this bridge 
would have been nearly finished by this time had not 
financial reasons shelved the whole question of the 
crossing from that time till about a year ago, when the 
recent Royal Commission was appointed—a very strong 
one, consisting, as it did, of the Engineer-in-Chief for 
Victorian Railways, the late Engineer-in-Chief for the 
New south Wales Railways, and the late Chief Commis- 
sioner of the latter. 

Though the evidence before them as regards the greater 
vulnerability of the bridge from a military point of view, 
and the obstruction to navigation by one of its piers, 
seems to have been not particularly strong, these, in 
addition to the greater cost of the bridge with its approaches, 
and the purchase of land, caused the Commissioners to 
turn favourable ears to the suggestions for overcoming 
the tunnel difficulties as regards levels. One of these 
was to adopt the system employed at the Detroit River 
tunnel at Detroit, United States, for though this twin 
tunnel is not yet complete it is sufficiently so to establish 
its success. The tubes of which the Detroit tunnel is 
composed were built in sections on shore, floated to 
position, and sunk on a steel grillage down to dredged 
trenches, the whole being covered with concrete. A 
detailed account of this work was given in THE ENGINEER 
of February 19th last. 

By adopting this plan which the Commissioners have 
done for the Sydney Harbour railway tunnel, so raising 
its level and placing it some distance downstream from 
the present terminus and ferry crossing (see right-hand 
tunnel on the map), sufficient length is procured to obtain 
a1 in 50 gradient in the approach, which is no worse than 
that proposed in that of the bridge or in the steepest part 
of the present northern suburban railway. To obtain 
this, however, it is proposed that the top of the concrete 
covering of the tunnel shall be 40ft. below low water, a 
decision, fortunately remediable, which many will think 
unwise and partaking of the character of the jump from 
the frying-pan of the possible bridge pier obstruction into 
the fire of an absolute bar to the passage of the large- 
draught steamer of the future, towards which ship con- 
struction inevitably tends. The Commissioners point out 
that 40ft. is greater than the depth aimed at in most of 
the important seaports of the world, and is the same as is 
now being adopted at Liverpool and New York. However, 
harbour bottoms can be dredged deeper as may be 
required, but it is impossible to dredge up arailway. Onthe 
necessity of meeting the requirements of the future, we 
may draw attention to the fact that the Panama locks 
are to be built to accommodate vessels of 45ft. draught, 
though the Mauretania, which is the type of the largest 
vessel of to-day, draws only 83ft. It would be well, 
therefore, to consider whether, if the tunnel recommenda- 
tion be followed, it would not be better to lower its level, 
even at the cost of increasing the approach grade—u 
matter of less importance in electric traction, which is a 
necessary accompaniment of the scheme. 

This leads us to another ditliculty. The Sydney sub- 
urban railways, north and south, are still worked by 
steam, and the recent rejection, after a long and exhaus- 
tive inquiry, of the proposal to convert the Melbourne 
suburban lines to electricity, makes it very doubtful 
whether conversion would be justified in Sydney. If not 
warranted, a certain amount of delay at two points in the 
connection, caused by the substitution of one means of 

locomotion for another, would be inevitable, while an 
additional power-house to those at present working the 
trams would be necessary. In the case of the bridge, of 
course steam traction could be still used as long as it 
was still retained by rest of the suburban railway system, 
and it would be equally suited to electrical working, 
should that be eventually adopted throughout. 

The tunnel for the railway as proposed will be over two 
miles long from the junction with the northern suburban 
line to the centre of the city, with about another mile 
underground, not shown on our map, to reach the main 
line and southern suburban railways at the south end of 
the city, so that the general objection to underground 
travel still remains. There are, of course, many long 
tunnels on the New South Wales railways, but these are 
only met with on generally long and occasional journeys, 
quite a different thing from a daily one, and which, more- 
over, is offered in substitution for the nearly always 
delightful open-air crossing of the quiet waters of one of 
the most beautiful harbours of the world. 

As will be seen by the map, it is proposed to deal with 
the tramway and vehicular traffic by two tunnels close 
together, except for the approaches on the Sydney side. 


The gradients in these cases, as the approaches are 
shorter and descend from higher levels, are as steep as 
1 in 17, and, as far as can be gathered from the report, 
the tramway is to end on the south side at the circular 
quay, in what is called a balloon loop, the cars going 
round it and returning northwards, without there being 
any physical connection with the city tramway there. 
This, if so, seems to require justification, as it seems to 
perpetuate a break which it was one of the objects of any 
connection across the harbour to avoid. However, like 
the tunnel depth, the plan can be altered. A great deal 
~ what has been said about the other tunnel applies to 
ese. 

There is one very great advantage of the subaqueous 
solution which no doubt had very much to do with its 
adoption, that is that the three communications can be 
carried out separately, and the cost limited to that of one 
or two of them, leaving the remainder for later con- 
sideration ; whereas the bridge, besides costing consider- 
ably more than that of the three tunnels, must be built 
for the three. 

As the tramway traffic leading to the harbour is at 
present much greater than that of the railway, while the 
tramway subway is much less costly, the Commissioners 
suggest that it should be the first undertaken. This supre- 
macy is not, however, likely to be permanent, as the closer 
district served by the tramways is practically fully built 
over, while a good deal of the more distant railway suburbs 
remain undeveloped. The cost of the bridge brought up 
to date, by considering increased wages and materials, 
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PROPOSED TUNNELS ACROSS SYDNEY HARBOUR 


duties, &c., since the original estimate, comes to about 
24 millions, whereas the subaquous scheme is estimated 
at about # million less, which fact, no doubt, largely 
justifies the decision of the Royal Commission. Never- 
theless, in the present state of financial prosperity 
enjoyed by New South Wales, it will appear to many 
that the difference, the interest of which would amount 
to about a farthing per journey, would be worth incurring 
for the sake of a daily overground transit. 








ELECTRICALLY OPERATED ROLLING MILLS. 


A PAPER on “ The Electrification of Steam-driven Non- 
reversing Rolling Mills ’’ was recently read before the Leeds 
Local Section of the Institution of Electrical Engineers by 
Mr. W. F. Mylan. In dealing with estimating for the 
electrical equipment of an existing steam mill it is stated that 
it is usual to take a series of continuous indicator diagrams 
of the engine, the mill at the time doing its hardest work. 
These diagrams are useful as a check from which to calcu- 
late the power of the motor to be used, but great care must 
be taken not to place too great a reliance on the horse-powers 
as calculated from such diagrams. Allowance must be made 
for the increased output and heavier duty required of the 
motor, owing to the higher average speed, with consequent 
greater output, following on the more even torque exerted by 
the electric motor as compared with the very uneven turning 
effort of the steam engine, and it is better to estimate the 
horse-power of the motor by calculating the work it will be 
called upon to do from the data already obtained under the 
same or similar conditions. Knowing (1) the total output of 
the mill during a certain period, (2) the nature, size, and 
section of the raw material, (3) the size of the finished pro- 
duct, (4) the cycle of operations—that is, the number and 
time of the passes, and the period of rest—it is possible by 
comparison and from figures already known from other 
installations to estimate very closely the horse-power of the 
motor to be used. 

A properly cesigned fly-wheel is of great assistance in 
reducing the size of the motor and enabling it to get over 
the peak loads without absorbing too great a current from the 
line. The ideal condition for a fly-wheel is that in which 


the highest load on the mill is accompanied by a reduction of 
the motor speed from the maximum to the minimum limit. 





At such a time the fly-wheel gives up the greatest possible 





amount of energy, and thereby reduces the demand made on 
the motor and by the motor on the line. This period should be 
followed by @ light load period to allow the motor to regain its 
normal speed, so as to restore the lost energy to the fly-wheel. 
It should be remembered that the time taken to extract the 
energy from the fly-wheel is usually considerably shorter than 
the time required to return the same amount of energy to it ; 
assuming that it is desired to maintain the demand from 
the line as nearly constant as possible. In the perfect case 
the light-load period is equal to or greater than the overload 
period. The use of a fly-wheel for levelling the output 
demanded of the motor is not generally practicable if the 
time in rolling one pass exceeds about thirty seconds, ani in 
such case3 the introduction of a heavy fly-wheel would be 
open to very serious objections, inasmuch as the motor would, 
after a certain point in the pass, have to pull the fly-wheel 
round, in addition to supplying the power required for rolling. 
This is the case in rolling long bars, rails, &c., and here a 
comparatively light fly-wheel is desirable to level only the 
the smaller peaks and variations in the load, the motor being 
designed to deal with the main peaks without any external 
assistance. 

In those cases where a heavy fly-wheel is employed with 
the object of relieving the strain on the motor, it is usual to 
provide an automatic device to ensure that the fly-wheel 
carries its fair share of the load. With direct-current 
machines the motors are always compounded, but further to 
increase the strength of the field use is made of a separate 
excitation, by which the field current may be increased, and the 
speed reduced still further, so as to obtain a return of the 
fly-wheel energy during the correct period. With an alter- 
nating equipment a regulator is employed which automatically 
introduces resistance in the rotor circuit at times of heavy 
load. Asa general rule, the author says, it may be stated 
that, with a properly designed fiy-wheel, the fluctuations of 
loads are only one-half of what they would be were the fly- 
wheel effect not utilised. The proper place for the fly-wheel 
is, of course, on the fastest running shaft; but this is not 
usually feasible, and consequently it is generally found that 
the fly-wheel is fitted on a motion which is directly geared 
to the mill, thus preventing the extra strain on the motor 
and its gears and ropes. In merchant mills it is an advan- 
tage and practically a necessity tobe able to vary the speed of 
the mill motor. With direct-current power this is a com- 
paratively simple matter. Here the author refers to various 
ways of regulating the speed of an induction motor, and 
points out that this type of machine is not so flexible as 
the direct-current motor in this respect. An attempt 
has been made to overcome the difficulty by adopting, 
in cases where a speed reduction is desired, a device in which 
the induction motor shaft carries a three-step rope pulley, and 
the necessarily lengthened shaft is supported at its free end by 
a pedestal bearing, the whole being carried on a base plate 
mounted on slide rails. In the event of a different speed 
being desired, the motor bed-plate is slacked back, the 
ropes changed to the desired group of pulleys, and 
the motor drawn back to tighten up the ropes. In 
order to carry this alteration through in the shortest pos- 
sible time, a small motor is usually fitted to operate the 
sliding base plate screws, and under such conditions it is 
remarkable what a short space of time is required to make 
the change. Such an arrangement has this disadvantage 
that only certain pre-determined speeds are possible for the 
mill, but against this may be set the fact that the motor is 
working at full speed coritinuously, and consequently operating 
with the best possible efficiency. 

The method adopted of transmitting the power from the 
motor to the mill rolls is worthy of careful investigation if 
the best possible results are desired from the change, and the 
opportunity should be taken to cut out any inefficient and 
unnecessary gear wheels, uneconomical drives, &c. In the 
large majority of cases it is impossible to couple the motor 
directly to the mill, and some form of speed reduction is 
essential. In such instances, however, where the motor can 
be directly coupled, it is wise, with a view to reducing the 
sudden shocks and strains on the motor, to introduce a 
flexible coupling. The slow speed of a mill compared with 
the size of the motor required renders it advisable in most 
cases, on account of the capital cost and the difficulty in 
manufacturing satisfactory slow-speed machines, to put in a 
high-speed machine, and to reduce by means of gearing or 
pulleys to the required speed. Rope pulleys are often used 
to obtain this end, and have the same effect as the flexible 
coupling in the case of the direct-coupled motor. Where 
gearing or direct coupling is adopted, it is most important 
that the bearings of the motor should be properly designed ; 
they should be more massive than usual, and thoroughly 
lubricated. 

Owing to the heavy and frequent overloads that the motor 
has to deal with, the shaft must be stiffened, and great care 
must be taken to see that the end windings of the motor are 
properly braced to prevent distortion. Where slip ring 
motors are employed, the rings should be of ample section. 
The author brings the paper to a close by giving particulars 
of several conversions which have been carried through suc- 
cessfully, and these are interesting, as they concern mills 
actually in commercial operation at the present time which 
were originally driven by steam engines. 








ScottisH ConTRAcTORS’ AssocraTION.—A feeling has for some 
considerable time past been very generally expressed amongst the 
contractors for public works in Scotland that the formation of an 
association for the purpose of promoting their common interests 
would be of great advantage. Ata preliminary meeting held ia 
Glasgow in January last the suggestion to form such an association 
was favourably received, and a provisional committee was appointed 
to take the necessary steps for ascertaining more generally the 
views of contractors. The committee secured such an amount of 
support as to warrant them in calling another meeting of con- 
tractors, and at an adjourned meeting held on 7th April a resolu- 
tion in favour of the tormation of an assvciation was duly passed, 
and a temporary committee appointed to draw up a scheme of the 
constitution of the association, and to arrange for the election of 
office-bearers. The committee having completed their arrange- 
ments, the first meeting of the Assoziation was held in the 
Atheneum, Glasgow, on Wednesday, the 28th April, when ‘the 
scheme of constitution drawn up by the committee was approved 
and adopted, and the office-bearers elected. Mr. James Young, 
sen., of Messrs. James Young, Limited, was elected president, with 
Mr. R. C. Brebner, of Messrs. R. C. Brebner and Co., vice-presi- 
dent ; and the following members of council, namely :—Messrs. 
W. G. Flett, W. Jackson, James Kinniburgh, William Mackay, 
Gavin Shanks, John Smillie, James Urquhart, William White, 
James Young, jun. Mr. Kinniburgh was also appointed treasurer, 
and Mr. H. B. Neave, solicitor, 79, West Regent-street, Glasgow 
secretary, 
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carriages are provided, two on the front bed and two on the | motor is fitted to give a quick power movement 
LARGE TURBINE ROTOR LATHE. back bed, each having independent self-acting sliding and | carriages along the bed in either direction. A ~ 





A LARGE lathe has been designed and built for H.M surfacing variable-speed motions of the most improved type, | riages have compound rests, the two front rests having 
é é be) as m designe a ul ce oa. 


Dockyard at Portsmouth by William Muir and Co., Limited, 
Britannia Works, Manchester. It is by far the largest 
machine of its class built by this firm, and is chieflyintended 
for turning the rotors of steam turbines for the Admiralty. 
The lathe, which is illustrated herewith, is capable 
of swinging rotors with their blades up to 17ft. diameter, 
and will admit work up to 55ft. in length between the 
centres. When not in use on such large diameters, the 
height of the centres can be reduced to Slin. by means of 
the special packing pieces shown, rendering the lathe 
useful for heavy general work. A feature of novelty will be 
noted in connection with these packing pieces. They are 
designed and arranged so that the securing bolts can be 
inserted or withdrawn sideways while the pieces are in posi- 
tion. An improved self-aligning arrangement is provided, 
which assures and maintains the accuracy of the lathe at the 
various heights of centres, while, having regard to the 
immense weight of the machine—about 240 tons—and the 
great weight carried between the centres, the makers have 
provided adjustable foundation girders. In this manner, 
re-adjustment is possible, should the foundation sink at any 
point, 

The lathe is driven by an electric motor from a self- 
contained overhead countershaft, giving the advantage of an 
independent drive without the difficulties of finishing with a 
direct motor drive. The countershaft is provided with auto- 
matic forced lubrication. In the design of the fixed head- 
stock special consideration has been given to the prevention 
of chatter. With this object, the pulleys and gear wheels are 
all placed adjacent to capped bearings, and the pinion which 
drives the face-plate is further supported by an outer 
adjustable bearing secured to the headstock frame. This 
pinion and the steel face-plate ring have double helical teeth 
cut by machine from the solid in Messrs. Muir’s works. 
Some idea of the extent of the operation will be gathered 
from the size of the ring, which is 12ft. diameter. 

The fast headstock is quadruple geared and of massive 
design, the arrangement of the drive permitting the spindle 
to be stopped without interfering with the motor. This 
arrangement is most convenient when setiing and proving 
the work, as parts of a revolution can easily be obtained. 
The electric motor is of the variable-speed type, and the 
gearing is arranged in accordance with the possible variations 
to give any speed of the spindle between .25 and 18 revolu- 
tions per minute. The following headstock is adjustable 
along the bed, and may be locked in any position. The 


























HEADSTOCK OF TURBINE ROTOR LATHE 


also hand adjustment by rack and pinion along the bed. a full swivel, and an index for turning conical shapes 
The direction of traverse can be instantly changed in any of &c, A quick withdrawing motion is fitted for the tool when 
the carriages by means of conveniently situated levers. | cutting screws. The two front carriages have also disengag- 
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Transverse Section at A.B: 


LARGE LATHE FOR TURNING TURBINE ROTORS 








massive spindle has quick hand and power adjustments, with ; Each carriage is provided with a swing-frame arrangement for | ing nuts for the guide screw, and a safety interlocking 
locking arrangement. This headstock can also be run in | turning tapers by means of change gearing, and each is inde arrangement prevents the screw cutting being engaged whilst 
either directicn along the bed by quick power motion. Four | pendent as regards angle and direction. An auxiliary | the sliding traverse is in action. A further convenience is 
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provided for use when the carriage is stationary. This con- 
sists of an independent compound self-acting traverse and 
ratchet feed fur the top slides of the rests and also the tipping 
rest. The tipping slide rest is of special design to accommo- 
date the yarious heights of centres. It is interchangeable 
with the front rests fitting on to the carriage end ew 
blade tinnine nn tn tha mawi-- ~«tasune httings include 
the two massive portable steady stays shown. These have 
vertical adjustment to accommodate the varying heights of 
centres, and are capable of relieving the spindles when 
swinging the heavy parts of turbines. 








ROYAL SOCIETY. 


On Wednesday evening last the first of the two annual 
conversaziones of the Royal Society was held at Burling- 
ton Honse. The President, Sir Archibald Geikie, K.C.B.., 
received a very numerous company of members and 
guests. There was the usual series of scientific exhibits, 
and though, perhaps, there were fewer of these than is’ 
generally the case which appealed specially to the 
engineer, there were many interesting things to which we 
may usefully draw the attention of our readers. 

Professor Threlfall, F.R.S., exhibited curves, showing 
that the spontaneous combustion of cargoes of coal loaded in 
English, Scotch, and Welsh ports practically occurs only 
with summer loadings. It was shown by the N.S.W. 
Royal Commission on the Spontaneous Combustion of 
Coal Cargoes (1897) that ships whose cargoes took fire 
had mostly been loaded in summer. In view of the high 
summer temperature of Newcastle, N.S.W., this was only 
what might have been expected; but it does not seem 
to have been noticed that a similar relation might obtain 
for cargoes loaded in the temperate climate of the United 
Kingdom. An analysis of 4898 long vovage shipments in 
the years 1873, 1874, and 1875—presented to the English 
Royal Commission of 1876—shows unmistakably that it 
is only cargoes loaded in summer which are liable to 
spontaneous combustion. 

Mr. T. H. Laby and Mr. Horace Darwin, F.R.S., were 
showing a string electrometer. It is used to measure 
minute quantities of electricity and. as an osciliograph. 
A sensitiveness of 600 eye-piece divisions per volt has 
been obtained. The electrometer was made by the 
Cambridge Instrument Company. 

Sir Robert Hadfield, F.R.S., exhibited an interest- 
ing collection of elements and alloys used in steel 
manufacture ; high-speed tool steel; caps for pro- 
jectiles; caps, before and after firing, as used on 
modern armour-piercing projectiles; and an armour-piere- 
ing projectile, capped, unbroken after perforating K.C. 
armour. In the uncapped condition the projectile would 
break up into a large number of fragments. 

From a mathematician’s standpoint, Mr. Arthur 
Wright's exhibit was probably the most interesting. It 
consisted of an electrical device for evaluating algebraical 
formule and equations. The device consists in the com- 
bination of special rheostats attached to slide rules and a 
Wheatstone bridge, by which quantities can be multi 
plied, divided, added, or subtracted simultaneously, and 
by which complicated algebraical expressions or equations 
can be evaluated or solved with an accuracy comparable 
with that attainable by ordinary slide rules. 

Mr. C. E. Larard, of the Mechanical Engineering 
Department, Northampton Institute. E.C., was showing 
cylindrical specimens twisted to destruction. These 
specimens—principally of mild steel and a 3 per cent. 
nickel steel—were before testing divided into unit 
distances by circular divisions, and in addition six 
generating lines were painted and scribed at equal 
distances along the surfaces. The final configuration of 
the cyiindrical surfaces after fracture, as revealed by 
these division lines, shows clearly the surface flow of the 
material during the plastic stage of the test. Results of 
considerable interest for the behaviour of material under 
torsional strain in elastic and plastic stages have been 
obtained from tests on these specimens. 

From the National Physical Laboratory there was an 
electrically heated laboratory mufile furnace, which was 
exhibited by Mr. W. Rosenhain. The muffle chamber 
consists of a fused silica tube 14in. long by 5in. diameter, 
a flat floor being provided by the insertion of a thin slab 
of fused silica. The resistance winding consists of thin 
platinum foil similar to that used in Heraeus furnaces. 
The outer frame of the furnace consists of angle iron and 
uralite, with an inner lining of magnesia bricks and 
asbestos fibre. The weight of the mufile and of the top 
bricks are carried on a system of thin “‘ Mabor” bricks 
and silica tubes. The special feature of the furnace is 
the high degree of heat insulation aimed at, together with 
ready access to the working parts. The muffle attains a 
temperature of 920 deg. Cent., with a current consumption 
of 9 ampéresat 105 volts, and the platinum winding shows 
no signs of deterioration after months of continuous use. 
The furnace has been designed and built in the metallurgy 
department of the National Physical Laboratory. 

Messrs. Paterson and E. H. Rayner were also show- 
ing on behalf of the National Physical Laboratory a 
quadrant electrometer for alternating current power 
measurements of high precision. Also standard non- 
inductive water-cooled manganin tube resistances of 
0.001, 0.002, and 0.04 ohms respectively to operate with 
currents of 2500, 1000, and 100 ampéres respectively. 
A metallic filament electric glow lamp for photometric 
sub-standard, and as used at the Physical Laboratory, 
was also on view. This lamp has tungsten filaments in 
one plane and operates at 1.5 watts per horizontal 
candle. Itis mounted so that it fixesrigidly into a photo- 
meter bench carriage, and has leads soldered direct to the 
lamp contacts, thus avoiding uncertain electrical connec- 
tions. 

Mr. A. Mallock, F.R.S., was exhibiting an engine 
worked by stretched india-rubber. This model has been 
designed with the intention ofillustrating a method whereby 





mechanical work. The stretched cord is wound on a reel, 
and it is essential, if the conversion of potential into 
kinetic energy is to be efficient, that no change of tencias 
in the cord should occur whilp3¢Jesk ut conversion should 
necesce*s}-e:2, 11 One part of which the cord is unwound 
at constant tension, and in the other part the unwound 
cord is allowed to contract. In the model this cycle is 
carried out automatically by the mechanism. 

An experimental arrangement exhibited by Professor 
Silvanus P. Thompson showed in a very effective manner 
the contraction by heat of india-rubber. India-rubber, 
under tensile stress, contracts strongly when its tempera- 
ture is raised. Work is done by its contraction at the 
expense of the energy of the heat. Hence it would be 
possible to construct a thermal engine in which the work- 
ing substance is india rubber, instead of steam or hot air, 
and operating by contraction, instead of expansion, of the 
working substance. 

As on previous occasions, Mr. S. Cowper Coles was 
showing several interesting exhibits. They consisted of 
specimens of metallic parabolic reflectors, made by 
electro-deposition, and specimens of electro-deposited 
metals showing their crystalline structure. There were 
specimens of paraholic glass mirrors coated with gold, 
copper, and palladium: specimens of glass parabolic 
mirrors and metallic parabolic mirrors made by electro- 
deposition, coated with gold and silver bands, so as to 
give greater penetration in foggy weather and yet retain 
the dazzling effect required for military purposes; also 
specimens and photo-microgravhs of electro-deposited 
copper showing that the crystalline structure is similar 
to that of cast metals. In addition, Mr. Cowper Coles 
exhibited a working model of an apparatus for uniting 
aluminium by means of the formation of a flexible skin 
of oxide. 

Professor Harold B. Dixon, F.R.S., exhibited photo- 
graphs showing the generation and nature of “ explosion- 
waves” in gases. These photogranhs were taken on 
films moving with a uniform downward velocity— 
between 50m. and 80m. per second. The explosions, 
started by electric sparks, travelled along horizontal glass 
tubes. The photographs obtained are thus compounded 
of the horizontal movements of the flame andthe vertical 
movement of the film. This analysis reveals (A) the 
slow ivitial movements of the flame, (B) the sudden set- 
ting up of the “‘ explosion-wave,” and (C) the remarkable 
effects of “reflected waves.” Explosive gas mixtures 
were also fired by rapid compression with a steel piston. 
The photographs showed that the gases are fired at a point, 
and are not fired instantaneously throughout. 

A vacuum tube model, showing the propagation of 
alternate currents in a helix, was shown by Dr. C. N. 
Drysdale. This modelis for the purpose of demonstrating 
the propagation of electric waves in conductors in an 
easily visible manner. It consists of a helix, about 6ft. 
long, above which is a vacuum tube laid parallel to it, and 
below which is a set of vertical vacuum tubes, mounted 
on an earth plate and nearly touching the helix. On 
feeding the helix with high frequency currents the vertical 
tubes show the distribution of potential in the helix, while 
the horizontal one shows the distribution of current. 
The effect of varying the frequency. capacity, and ter- 
minal conditions is readily shown. The same gentleman 
also exhibited a stroboscopic apparatus for measuring 
speed, frequency, slip, and other periodic phenomena. A 
disc bearing a geometrical design—concentric square 
pentagon and hexagon, and a 30-pointed star—is 
mounted on a rotating shaft, and is viewed either through 
slits in shutters attached to a standard tuning fork, or 
through radial slits on a disc. This rolls on a cone, which 
is rotated by a synchronous motor. By traversing the 
rolling disc along the cone its speed can be uniformly 
varied, and one of the figures on the geometrical disc can 
be made to appear stationary. The cone can be synchro- 
nised either with the alternate-current mains, with a 
standard tuning work, or with an alternate current 
having its frequency controlled by a standard clock. 
Direct reading scales of speed, frequency, and slip are 
attached. 

An exhibit of the Daimler Company, of Coventry, con- 
sisted of a 38 horse-power Daimler engine. It was a 
sectional “ valveless”’ engine, with a bore of 124 mm. and 
a stroke of 130 mm. It is constructed for showing the 
action of the piston, sliding sleeves, and other working 

arts. 
“ The object of Strange and Graham’s, Limited, 
exhibits was to show a process of making ribbon metals. 
According to this process the molten metal is caused to 
flow through one or more nozzles ina thin stream on to 
the periphery of a rapidly rotating water-cooled drum. 
The metal solidifies immediately, and is thrown off from 
the surface of the drum in the form of a continuous and 
uniform ribbon. It is possible to obtain metal as thin 
@S z7/pin., and half a mile to a mile of ribbon can readily 
be obtained from each nozzle per minute. Ribbons of 
aluminium, lead, zinc, tin, copper, silver, gold, &c., were 
shown. It was most interesting to watch the formation 
of lead ribbon which was demonstrated during the 
evening. The ribbon left the drum in a continuous 
stream, very much in the way that light articles are 
propelled from a fan, and the floor of the room rapidly 
became littered with it. 

An interesting contrivance was shown by Mr. C. E. 8. 
Phillips toillustrate the flow of sand through tubes. The 
rate at which the free surface of a column of sand descends 
in a vertical tube, owing to the escape of powder from an 
orifice at the lower end, is independent of the head of 
send above the opening. Mr. Phillips’s experiments were 
intended to throw light upon the manner in which this 
may be investigated. By placing some fine sand in a D 
section tube faced with glass, and arranging dark layers 
at regular intervals, the relative motion of the particles 
at various places was rendered visible as the column 
diminished. A “gurgling” tube, it was pointed out, 


SHIPRUTt =~ 


MANY of our readers will no doubt have seen that the 
affairs of R. Craggs and Sons, Limited, are at present 
under discussion. This firm has had a long and creditable 
association with Middlesbrough as_ shipbuilders. (jag 
feature of its career has been that it has never been 
afraid of novelty, or of departing from stereotyped ideas 
of construction or practice. Thus it was the first firm in thig 
country to adapt a steam vessel for the carriage of potroleum 
in bulk. In or about 1885 they fitted up the Fergusons, g 
steamer of 1550 tons gross, for this purpose, oil tanks shaped 
suitably to the contour of the vessel being constructed in the 
*tween decksand holds. Although the arrangement does not 
strike one as being ideal, owing to the difficulty of gaining 
access to the outsides of these tanks and keeping them jp 
proper repair, yet Messrs. Craggs may fairly claim to be one 
of the pioneers in the development of this great oversea traftic, 
Coming to quite recent times, one of the partners, if we mis. 





take not, patented and worked into several vessels a ra‘her 
novel system of framing, which consisted in bringing each 
transverse frame of the vessel over the tank top for some dis. 
tance. It was favourably reported on by those who examined 
it. Still later, as is well known, the firm undertook the con- 
struction of vessels framed longitudinally, as designed by Mr. 
Isherwood, who joined the company two years ago. Since 
then this system has been brought prominently before the 
public, and has achieved a considerable amount of success, 
several builders having taken out licences. Thus, Richard- 
son, Duck and Co., Limited, are building one of these vessels 
at present, and Hamilton and Co., Limited, of Port Glasgow, 
who have already built one, are about to proceed with the 
construction of three more. Craggs themselves have a con- 
siderable amount of work in hand. They have still to finish 
the Conrad Mohr, whose launch was recently reportad, and 
they have also two other contracts for longitudinally framed 
oil vessels on hand. In view of the above, and of the very 
considerable asset which is represented by the possession of 
this design, it is not too much to hope that some means will 
be found by which the firm may be reconstructed. 





WHILE upon this theme it is of interest to note that th: 
past fortnight has furnished evidence that Craggs is not 
the only firm which is experiencing the pinch of depression. 
At the meeting of R. Staphenson and Co., Hebburn-on-Tyne, 
the chairman had rather a melancholy story to tell. It was 
stated that so far as the shipyard was concerned business 
had declined from an output of 30,000 tons in 1907 to 5940 
tons, that no orders for steamers had been received for soma 
considerable time. It is to be hoped that this depressed 
state of affairs on the north-east coast may quickly pass 
away, and in this connection it is noted with satisfaction 
that the suggested scheme for the reconstruction of Sir J, 
Laing and Sons has been accepted by the creditors. 





THE speculation which has been rife recently as to the 
firm or firms which would secure that part of the year’s war- 
ship construction which it had been decided to build at 
private yards is at last resolved into certainty, and it is 
known that the two successful competitors are Palmer's 
Shipbuilding and Tron Company, Neweastle, and Scott’s and 
Co , Limited, of Greenock. The work is thus divided be- 
tween the North-East Coast and the Clyde. Both these 
firms have had considerab!e exparience of Admiralty work, 
Messrs. Palmer’s most recently completed vessel being the 
Lord Nelson, and Mr. A. B. Gowan, who has recently go.e 
from the London and Glasgow to Palmer’s as general 
manager, may be congratulated upon having something so 
substantial to signalise his connection with the fiem. Szott 
and Co., Limited, on the other hand, have never before built 
a vessel of this siza and type, but they constructed the 
cruiser Argyle, and much curiosity will be felt as to the 
manner in which they will accomplish so responsible a task. 
The company has recently built a new and completely 
equipped turbine shop, and certainly this contract will pro- 
vide work for it for along time to come. Some of the firms 
on the upper reaches of the river are experiencing a na‘ural 
feeling of disappointment induced by the denuded condition 
of their building berths. 


A DISTINCTLY novel type of vessel, and one which in 
itself is eloquent of the exigencies of modern conditions of 
loading and discharging, is about to be constructed at Liver- 
pool. The vessel is intended to be used as a coaling lighter, 
and the novel features consist in the complicated and 
expensive arrangements for discharging ¢argo. The machinery 
is placed aft, and the long hold forward is divided into 
several compartments by means of steel partitions. Each of 
these compartments has a floor, which is hinged near the 
centre line of the vessel, and which it is possible to tilt 
upwards, thereby causing the coal cargo which rests upon the 
floor to slide towards the centre line. The tilting is done by 
means of hydraulic rams placed underneath the floor. At 
the centre line of the vessel an open passage or trunk is 
formed, into which the coal falls, and along this passage 
there moves a series of travelling buckets. Elaborate 
arrangements are provided for ensuring that the buckets do 
not get unduly full of coal and for preventing jamming. At 
the forward end of the vessel a tower is constructed some 
60ft. in height, and the travelling buckets, filled with coal, 
are carried to the top of this tower. From*there their con- 
tents are discharged into the ship’s bunkers or holds through 
long tubes, which are attached to the tower, and which are 
susceptible of varying degrees of inclination to suit the par- 
ticular circumstances of each case. The arrangements and 
construction of a vessel such as this are not only costly in 
themselves, but present many difficult problems for solution. 
The provision of sufficient stability, for example, in view of 
the enormous erection placed at such a height above the 
water plane, demands careful thought. Altogether, that it is 
found advisable to build a coaling lighter of this type, one 
would think, points tv quite exceptional conditions of 
service. 








Fiyinc Macuines.—A lecture is being given by Capt. W. (. 
Windham on “ Flying Machines” on Tuesday evening, 25th inst., 
at the Regent-street Polytechnic. Anyone wishing to be present 
can obtain a ticket of admission on application to the Principal of 





indicated, by the curious sound it emitted, that the 





a long stretched india-rubber cord can be made to produce 





flow of sand takes place through it intermittently. 


the Polytechnic. Major Baden-Powell will be in the chair. 
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RAILWAY MATTERS. 


x London and South-Western Company, it is stated, 
t to widen its line between Copplestone and Umberleigh, in 
the valley of the Taw, Devonshire. The contract has not been let. 
The length to be widened is 18 miles, and the work will involve 


fifteen bridges. : 

Tux new Cheshire line of the London and North- 
Western Railway Company from Wi'mslow to Levenshulme was 
recently opened. The new line will be the express route, and 
will be used by the London to Manchester fast traii.s, thus reliev- 
ing the pressure on the old main line at Stockport. 


AccorpinG to advices from Chili it appears that work 
on the Summit Tunnel of the Chilian Transandine Railway is 
making rapid progress. At the end of March the héading on the 
Chilian side had advanced 1100 m. from its face, leaving only 
95] m. of tunnelling to be done on that side; while from the 
Argentine side 716 m. has been drilled The total length of the 
tunnel being 3030 m., there remains 1214 m. to be drilled before 
the tunnel will be through, which should take place next 
November. 

Use of soft coal in a street railway power station in 
Brooklyn, New York, has been upheld by the Appellate Division of 
the New York Supreme Court. The Street Railway Company was 
presented by the Grand Jury a year ago for maintaining a nuisance, 
and criminal proceedings were brought against it. These proceed- 
ings are now terminated by the Court's decision, which sets forth 
that the street railway is a public necessity, and the equipment 
necessary to its operation is also a necessity. A public necessity, 
it is declared, cannot constitute a nuisance. 


A Russo-CHINESE agreement was signed at Pekin last 
Tuesday defining the method of government of the Russian rail- 
way zone in Manchuria. The agreement, which is based upon 
the guaranteeing of Chinese sovereignty, Jays down the principle 
of joint administration. It provides for Russian and Chinese 
municipalities at Harbin, and for the equality of foreigners in the 
administration. The president of the Chinese Eastern Railway is 
appointed referee in foreign disputes. One clause in the conven- 
tion stipulates that foreign interests shall receive effective con- 
sideration from the administration. Detailed regulations are to 
be drawn up later. 


A very useful precaution for protecting shopmen at 
work under cars has recently been adopted in the car houses by 
one of the large Eastern electric railway companies. When a 
shopman starts to work on a disabled car he fastens his individual 
flag on the operating end as a sign that he has begun his labours. 
No ene but this shopman is permitted to remove the flag, and in 
the meantime all other workmen must refrain from operating the 
car on any pretext whatever Cars in the shop for general over- 
hauling or for other purposes which take them out of the control of 
the transportation department are usually indicated by ‘‘ out of 
service” signs, but the special workmen’s flag is added whenever 
anybody is at work under the car or train. Movements of 
damaged equipment are permitted only in exceptional cases, and 
must be made under the direction of the men whose flags are on 
the cars, 

Ir is stated in the Electrical Review, New York, that 
a decision has been arrived at to abandon the use of equipments 
adapted for operation on both continuous and alternating current 
on the outlying lines of the Milwaukee Light, Heat and Traction 
Company. At an interview, the president of the company said 
that the amount of business on these lines did not justify the 
maintenance of sub-stations at frequent intervals requiring con- 
stant attendance. The alternating-current-direct-current equip- 
ment worked fairly wel] when operating as single units, but 
during seasons of heavy traffic they were compelled to attach 
from one to three large trailers, which the alternating-current- 
direct-current, single-phase apparatus had not the power of start- 
ing. They were substituting for the alternating-current-direct- 
current equipment the 1200-volt D.C. system, which reduced very 
considerably the objectionable feature of sub-stations at such 
frequent intervals. 


THREE weeks ago a deputation from the Birmingham 
Trades Council waited upon the Tramways Committee of the City 
Council for the purpose of asking that the Corporation should 
construct their own tramway rolling steck, instead of obtaining it 
by tender. Among the arguments adduced in favour of the sug- 
gestion was one that already several corporations in the country 
found it to be to their advantage to manufacture their own cars. 
The matter has since been con-idered by the committee, and a 
decision was arrived at last Tuesday. at a meeting held under the 
presidency of Councillor Harrison Barrow. The committee felt 
that if they undertook the construction of cars they would have 
to provide a considerable amount of room for storage purposes, as 
well as for the processes of manufacture. At present they had no 
facilities for laying down the cars and storing them afterwards, 
and they decided that it would be unwise to embark on such an 
undertaking as had been suggested. 


Ir was generally expected that the Bavarian Govern. 
ment would give their decision early in May regarding the appli- 
cation of the Badische Anilin and Soda Fabrik for the concession 
of the water power of the Lower Alz, but the matter has again 
been postponed. The State Railway authorities have secured con- 
trol of the Walchensee power, which they intend to utilise for 
railway electrification, but will not require that of the lower 
reaches of the Alz. The Government, however, are still undecided 
whether to erect their own power station, and themselves supply 
the electricity direct to consumers, or to grant the desired con- 
cession to the Badische Company, or to divide it up amongst a 
number of other concerns. They have now sought the advice of 
the Bavarian Chambers of Commerce, and are also in communica- 
tion with a number of firms, with a view to obtaining their 
opinions, Part of the power has already been granted to the 
Cyanide Company, which is engaged in the manufacture of lime 
nitrogen, the new fertiliser, but about 45,000 horse-power still 
remains to be disposed of. If the Badische Company obtain the 
concession, it is its intention to begin making artificial nitrates, 
It is now thought unlikely that any definite decision will be arrived 
at until the autumn. 


Tur Select Committee of the House of Commons 
which is considering the North-West London Railway Bill met 
again on Monday under the chairmanship of Sir J. Compton- 
Rickett. The object of the Bill is to obtain parliamentary ‘sanction 
to the extension of the time for the construction of a tube railway, 
already sanctioned, between Cricklewood and Edgware-road, and 
for the abandonment of the remainder of the line authorised from 
Edgware-road to Victoria. Sir George Gibb, deputy-chairman 
and deputy-manager of the Underground Electric Railways of 
London, gave technical evidence as to the merits of confluent 
Junctions, exchange stations, and ‘‘shuttle” services. He pointed 
out that on the Paris underground, which he regarded as a very 
well-designed line, there were no confluent junctions. In bis view 
a junction at Paddington would be a serious injury to the North- 
W est London and ‘‘ Bakerloo” Railways. A ‘‘+huttle ” service, to 
be given on the spur line which the ‘‘ Bakerloo” Company proposes 
to make from Edgware-road to Paddington, would best serve public 
convenience. The witness was cross-examined as to the possibilities 
of the traffic to be carried by the shortened line. He admitted 
that, on the basis of the number of passengers carried per route 
mile by the Hampstead Tube, the gross earnings would be £53,727, 
and that, deducting working expenses, there would be left a net 
revenue of only £1700. He thought, however. that the yield of 
this line would be greater than that of the Hampstead Tube. 
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NOTES AND MEMORANDA. 


Water tanks of white pine used on railway work, states 
The Engineering Record, have ia the past had a maximum life of 
20 years, while the maximum life of cypress is 25 years. 


MotyspEN1TE—molybdenum sulphide—has been found 
in the Peruvian provinces of Convensién, Huaylas, Canta, 
Trujillo, Carabaya, Ica, Avmardes, &c., but the most important 
discovery was made in 1901 in the province of Jauja, with the 
result that the ‘Sociedad Explotadora de Molibdeno” was 
formed to work the deposits, 


A Frencu patent has recently been granted for an 
improved dynamo for a three-wire distribution system. In addi- 
tion to the ordinary winding, the armature of a direct-current 
machine is provided with three coils, spaced at 120 electrical 
degrees. Each of these auxiliary coils is connected at one end to 
a commutator segment, and these connections are also arranged 
at 120 deg. apart. The other ends of the coils are all brought out 
to a slip-ring, which forms the terminal of the middle wire. The 
precaution must be taken that when the connection of the coil to 
the commutator is midway between the main dynamo brushes the 
coil itself is moving in the neutral zone. The arrangement 
described is due to J. Burke. 


AccorpinG to the National Telephone Journal, at the 
beginning of the current year there were 164,208 telephones in 
London—111,786 National and 52,422 Post-office. The 111,786 
National stations in London constitnte more than a fourth of the 
441,129 stations of the company in the whole of the United 
Kingdom, In Greater Berlin there were 139,622, of which 
103,524 were in Berlin proper. Exchange VI. possessed the 
enormous number of 25,712 ‘‘ connections,” Exchange I. 19.608, 
and Exchange IV. 18,250. The Post-office Central and City 
Exchanges, which are contained in one building, serve together 
24,236 stations, and the company’s Gerrard Exchange 17,042. 
Paris at January Ist had 65,033 stations. 


AT a meeting of the North of England Institute of 
Mining and Mechanical Engineers, recently held in Newcastle, a 
smal] appliance was exhibited in the form of a shield, attached to 
an ordinary safety lamp, by the use of which it was claimed that 
firedamp would be far more easily detected. Considerable dis- 
cussion has taken place as to the manner in which examination is 
made in order to detect the presence of firedamp, and a great 
difference has been observed between individuals, both in their 
power of detecting small percentages, and in their methods of 
using the lamps for testing purposes. Praetice largely affects the 
former, but as to the latter there is no reason why all persons 
should not be exactly on the same footing. 


Some little time ago an article appeared in The 
Electrical World on ‘‘ Methods of Starting Squirrel-cage Induc ion 
Motors.” The large starting current required by squirrel-cage 
motors of appreciable size is a serious drawback to their use. The 
author compared the methods of starting them by an ordinary 
rheostat in the primary circuit and by a compensating trans- 
former. The only advantage of the first type of starter is its low 
first cost. It can be constructed of cheap materials by unski‘led 
labour, and can therefore be put on the market at a price con- 
siderably lower than that of a compensating transformer. In 
operation, however, itis always inferior to the transformer starter. 
In order to prove this, diagrams are given of the torque and 
current relations in an induction motor. 


AccorRDING to the Scientific American, a method has 
been discovered of remedying faults in the acoustic properties of 
large halls, and the idea is said to be the result of a long series of 
researches. It will, it is stated, be of great benefit in many cases, 
and a practical application of it has been made in the great hall of 
the Trocadero, one of the largest in Paris, which is notorious for 
its acoustic defects, as the echo is such that it is almost impossible 
to hear a speaker in some parts of the hall. The worst spot is at 
the president's box. The inventor uses a very ingenious method of 
finding the surfaces which give the echoes, and then covers them 
by a double cloth covering spaced a few inches apart. A single 
cloth will not deaden the echo, but he discovered that a double 
cloth would do so. Just why is not as yet clear, but the fact 
remains, states our contemporary, that the ‘Trocadero hall is 
wonderfully improved. 


An article in an American contemporary states that 
the majority of carbon electric lamps are designated according 
to their mean intensity of light in a horizontal direction. Gem, 
tantalum, and tungsten lamps are rated by their lamp wattage. 
The valuing of lamps by the average of only a portion of their 
luminous flux is misleading, unless it is simply the illumination 
produced thereby which is being considered. In this event the 
necessary light may ofttimes be strengthened by the use of 
reflectors, and the efficiency should be based upon the results 
obtained from the lamp operated in conjunction with its acces- 
sory. As the approximate total wattage of a lamp is always 
known, and as the effective candle-power of a lamp is often 
unknown to lamp manufacturers, because of their being unaware 
of the reflector which will be used in conjunction with the 
illuminant, it is easy to see why a change in rating has taken 
place, 


In a paper read before the New York section of the 
American Chemical Society recently, Dr. L. H. Baekland described 
a certain coal tar product having many valuable characteristics for 
insulating purposes. The substance has the chemical name of 
otybenzylmethylenglycol-anhydride, but is known as Bakelite. 
It possesses some of the combined properties of amber, hard rub- 
ber, and celluloid. It does not have the flexibility of rubber or 
celluloid, but it is harder and stronger than either of them, with- 
stands heat, and is not attacked by any solvents nor by most 
chemicals. Furthermore, it is much less expensive. It is totally 
insoluble and infusible, and does not soften even at temperatures 
as high as 350 Cent. At the temperature of melting glass it chars 
without entering into fusion. It can be obtained either trans- 
parent or opaque. It can be mixed with filling materials, such as 
asbestos, clay, wood-pulp, &c. It is said that generators and 
motors can be impregnated with the raw material, and by the 
simple process of heating under pressure, synthesis of Bakelite 
will take place in or around the fibres which cover the wires of the 
coils, and as a result the whole will be transformed into a hard, 
infusible, insulated mass, 


Aw article appearing in a contemporary deals with 
the deformation of crank shafts. Experiments on three-cranked 
shafts in which loads were applied at the centre of the crank 
pin, and in the plane of the crank, and the deflect‘on and angle 
of bending measured, lead, it is stated, to the conclusion that the 
average value of m is )/3 and of x is 7/4. Here, } is thickness of 
crank wub in direction of length of shaft, * is radius of shaft and 
of crank pin, m is the length which may be deducted from each 
end of the crank pin, which is regarded as extending from centre 
to centre of webs, and x the length which may be deducted from 
each end of each crank arm, in order that upon applying the 
ordinary bending formule to the remaining parts, regarded as 
simple prisms and cylinders, the true deflection will very 
approximately be obtained. In these experiments the deviations 
in the deflections were from + 2.8 to — 1.25, and in the angle of 
bending + 2.12 to - 1.12 per cent. different from the values 
given by m= 0/3 and x»=7/4. The cranks were of 60mm., 
170 mm., 180mm. throw respectively, shafts and crank pins 
50mm., 70.8mm., and 98mm. diameter respectively, and the 
shafts were symmetrically supported. Reference is made to 


MISCELLANEA. 


Tue cruisers Good Hope, Argyll, and Arrogant have 
recently carried out a series of important gunnery experiments off 
the eastern end of the Isle of Wight. The object has been to test 
an invention of Vice-Admiral Sir Percy Scott. This consists of a 
new type of director, which enables the officer in the fire-control 
station to train a group of guns in any direction required, without 
the aid of gunlayers, 


THE non-commissioned officers of the Royal Engineers 
from the School of Military Engineering, Chatham, visited the 
British Uralite Company’s Works at Higham, on May 6th, to 
hecome better acquainted with the method of manufacturing the 
fireproof material ‘‘Uralite.” Among the examples shown to 
illustrate the qualities of this material, a box, lined and covered 
with Uralite, containing papers, after having been placed in a fire 
which reached a temperature of 1650 deg. Fah., was withdrawn, 
when the contents were found uninjured. 


THERE was a secret trial last Tuesday morning of the 
new Army dirigible balloon made at the war balloon factory at 
Farnborough. The balloon was brought out of the shed at dawn, 
and a successful ascent was made with the engines working. Only 
a short flight was made, half a mile being covered in about four 
minutes. The trial is regarded as being satisfactory, although all 
information is refused. The balloon was in the open for about an 
hour, and behaved remarkably well during the trials, which were 
carried out under the supervision of Colonel J. E. Capper. 


As there appears to be some impression that a wireless 
telegravh installation for receiving purposes only does not require 
a licence, the Postmaster-General thinks it des rable to call the 
attention of the public to the wording of Section 1, Sub-section 1, 
of the Wireless Telegraphy Act, which runs :—‘‘ A person shall not 
establish any wireless telegraph station or install or work any ap- 
paratus for wireless telegraphy in any plece or on board any British 
ship except under and in accordance with licence granted in that 
behalf by the Postmaster-General.” This provision covers receiv- 
ing as well as transmitting stations. 


Tue plans for the new Quebec Bridge will be completed 
in the next six months, but several years will be required for its 
construction. It is understood that the original 1800ft. channel 
opening will be provided, and that the lowest girder will be 150ft. 
above high water. It is now considered unlikely that any of the 
steel manufactured for the old structure will be used in the new. 
The structural shapes on the ground will be treated as scrap. The 
engineers are Maurice Fitzmaurice, of the London County Council ; 
Mr. Vautelet, for many years the bridge engineer of the Canadian 
Pacific ; and Ralph Modjeska, of Chicago. 


In view of the great public interest which is being 
shown in the covered reservoir of the Metropolitan Water Board, 
which was opened by the Lord Mayor last week, the Water Board 
have, in response to numerous appeals, extended the period 
during which it is open to public inspection, and admission may 
now be obtained between the hours of 10 a.m. and 4 p.m. until 
and including Saturday, May 15th. The reservoir, which is at 
Honor Oak, is easily accessible by the London County Council 
trams to Peckham-rye, or by trains to Peckham-rye, Nunhead, 
Honor Oak, and Honor Oak Park. On Wednesday 4000 people 
visited the reservoir, the figures for the previous days being 4000 
on Tuesday and 3000 on Monday. 


Boarp of Trade Reports Nos. 1821 to 1823 each relate 
to explosions from hot-water circulating boilers used for heating 
turposes which burst during the sharp frost which occurred in 
December last. In one of the cases a boy was killed, and in 
another someone was injured. In each case the explosion was the 
result of excessive pressure, caused by lighting the fires when the 
circulating pipes were choked with ice, and to the absence of any 
safety appliance to afford relief. The first occurred at a public 
school at Oldham, the ‘second at a bakery at Liverpool, and the 
third at a public school at Durham, and all three occurred on the 
29th of December. The necessity for equipping boilers of this 
kind with some appliance which will afford relief in the event of 
the circulating pipes getting choked from an accumulation of ice, 
or from any other cause, has been repeatedly pointed out, and 
nearly every sharp frost affords several fatal illustrations of the 
neglect of this precaution. 


Wir# reference to the proposal of the Public Control 
Committee of the London County Council recommending that 
legislation should be promoted in the session of 1910 relative to 
the prevention of nuisance from smoke in the county of London, 
the Finance Committee of the County Council have reported 
against this proposition. The Finance Committee point out that 
they have no objection to the proposals of the Public Control Com- 
mittee so far as they relate to strengthening the powers of the 
Borough Council in this matter, but they view with apprehension 
any proposal which might involve the County Council in increased 
expenditure of an uncertain amount in connection with the ad- 
ministration of any new powers which might be conferred as the 
result of the proposed legislation. In the absence, therefore, of 
any estimate as to the expenditure to which the Council might be 
put, the Finance Committee are unable to endorse the proposals 
of the Public Control Committee. 


Tae Manchester Corporation will shortly put down 
in the Dickinson-street electric generating station what is 
believed to be the largest electric storage batteryin Great Britain. 
It will contain some 200 cells, each 6ft. long and 2ft. wide. The 
object of putting down a battery of this large size is to assist in 
getting over the ‘‘ peak ” load, 7.e., the evening rush, on both the 
lighting and the tramways. Fora long time past there has been 
an agitation going on in the electrical world in favour of the adop- 
tion of large storage batteries for the purpose for which this one 
is to be used, but one of the main considerations which has kept 
electrical engineers from putting the idea into practice has been 
uncertainty as to the guarantees obtainable from the battery 
makers. At the meeting of the Incorporated M inicipal Electrical 
Association at Nottingham last year the battery makers indicated 
their willingness to maintain such batteries at a low figure, ex- 
pressed as a percentage of the original cost, and the Manchester 
contract may perhaps be traced to this. 


Tuer Secretary of the United States Navy has taken an 
important step towards reviving interest in, and providing the 
means of, special instruction in naval enginéering. The initial 
step has been taken by sending out circular letters to the Superin- 
tendent of the Naval Avademy, commanding officers of ships, and 
commandants of navy yards, advising them that applications may 
be solicited from all officers, preferably those below the rank of 
lieutenant-commander, with a view to the selection of such officers 
for a course of instruction at the Massachusetts Institute of 
Technology in marine engineering design. It has been apparent 
to those who have given any thought to the subject, says Th. 
Army and Navy Register, that the service is rapidly approaching 
the day when it will be lacking in those officers who may be con- 
sidered as naval engineers in the sense which made a distinct and 
valuable class of the officers who formed the old engineer corps. 
The new plan does not meet with unanimous approval, however, 
for there are those officers who believe it would be better for the 
Navy Department to establish and maintain its own process of 
instruction, making use of the facilities at the navy yards, in the 
Navy Department, and at the engineering experimental plant at 
the Naval Academy. This was the plan as intended by the 
authors of the naval personnel law which was responsible for the 
abolition of the engineer corps, but the idea has never been 
carried out in sufficient detail. It is desired now to ascertain what 





Ensslin and to Duffing, who have previously used a similar device 





The committee adjourned, 


for the calculation of bending of crank shafts, 





officers of the navy and how many midshipmen at Annapolis are 
disposed to take up this speciality. 
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the comp will tend to take up more t'an its share of 
the load. It might also conceivably try to run the other machine as a 
motor, and there might be other troubles. It is possible that you may 
find it necessary to raise the speed of the larger machine slightly, so as 
to make up for the loss in voltage due to the cutting out of the series 
coils, By adjusting speed and shunt-wind:ng you should easily be able 
properly to apportion the load between the two machines. Of course, 
care must be taken to see that only the corresponding poles of each 
machine are brought t gether on the bus bars. 
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DEATH. 


On May 5th, at Ashe View, Wickham Market, WivtiamM NATHANAEL 
WuirMorg (late Whitmore and Binyon, engineers), age 75. 
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Extravagant Expenditure on Engineering Works. 


THE judicious expenditure of funds forms one of 
the most important and difficult duties imposed 
upon an engineer responsible for the design and 
execution of engineering works. That the an- 
nual waste of money is enormous we cannot 
doubt. By waste is meant expenditure in- 
curred in engineering construction, which, by 
a modification in design, in material used, and 
methods of execution, might and ought to have 
been saved, without in any way prejudicing the 
efficiency and fitness of the results. When works 
are undertaken what is fitting and necessary in any 
particular case can be provided at a certain cost. 
Expenditure beyond that necessary to achieve this 
result, having due regard to all the circumstances, 
is wasteful. But itis not only in the construction of 
new work that large sums are annually squandered, 
forin maintenance also waste is frequently tolerated. 
The fact that this is so demands the serious atten- 
tion of engineers. 

The President of the Institution of Civil Engi- 
neers has lately, on more than one occasion, drawn 
attention to the subject we are discussing. In his pre- 
sidential address to the Institution he referred to the 
desirability of public funds devoted to engineering 
work being administered by definitely qualified engi- 
neers. With this expression of opinion we are in 
complete agreement. It is, however, somewhat 
difficult to determine what constitutes a “ definitely 
qualified engineer.’’ It is certain that membership 
of any of the various engineering institutions, with 
or without the possession of a University degree, 
does not in itself bring the individual within this 
definition. Admission to an engineering institution, 
by examination or by successfully passing through 
an engineering school, shows that the student has 
a certain engineering knowledge, and has _ been 
through this particular “mill.” But that is all; 
it is no proof that he is a definitely qualified 
engineer. The engineering profession, it has always 
to be remembered, is not a closed profession in the 
sense that the professions of law and medicine are 
closed. Anybody can call himself an engineer, and 


is at liberty to practise as such. He may have no 
qualification in the sense that a lawyer has when 
he has been called to the Bar or has been admitted 
a solicitor. Whether the position of our profession 
in this respect will ever be altered or not we do 
not hazard an opinion. To devise any limitation 
as to who may or may not practise as an engineer 
would be a task surrounded by very great diffi- 
culties and fraught with the possibility of much 
injustice, and perhaps loss in the highest sense to 
the profession. We do not minimise the value of 
membership of any of the various engineering 
institutions, nor of a University degree. Indeed, we 
set a high valueon thesequalifications. Butwe rather 
question whether the institutions themselves set 
a sufficiently high value upon associate membership; 
whether in some cases the door has not been thrown 
too wide open. That is a subject beset with diffi- 
culties, and we shall not pursue it further. Our 
point for the moment is that there are many men all 
over the country calling themselves engineers, and 
engaged in the design, construction, and main- 
tenance of works, who possess very small training 
and limited engineering experience and capacity ; 
men who are certainly not definitely qualified engi- 
neers, and yet of whom many are members of one 
enginéering institution or another. 

Assuming the general principle of the design of 
any particular structure or works to be suitable in 
every way, cases do occur where nothing short of 
the best materials and workmanship obtainable, 
irrespective of cost, will satisfy all the require- 
ments. Such conditions are, however, compara- 
tively rare, and the engineer is usually called on to 
provide, not the best and strongest work obtainable, 
but something that is good enough for the purpose 
in view. There is considerable difference between 
the best and what is good enough, and engineers 
who insist upon expensive granite work instead of 
a cheaper construction—to give only one instance— 
when the latter is good enough for the purpose 
required, are not only extravagant, but guilty of 
waste. That such extravagance is frequently 
perpetuated cannot be doubted. The causes 
are many and deep-seated. One may be found in 
the existing methods of local government. Every 
small authority now has its surveyor, or surveyor 
and engineer, as the official is often designated. 
The salaries paid are usually very small, and 
not on a scale for which sound engineering know- 
ledge and experience can be expected. Signs are not 
wanting that the -trend of work, as far as civil 
engineers are concerned, is changing, and that it is 
becoming increasingly difficult for the civil engineer 
in private practice to obtain professional employ- 
ment. With the multiplication of officials local 
authorities frequently entrust their engineers and 
surveyors with work for. which formerly an 
experienced civil engineer in private practice would 
have been consulted. The natural consequence is 
that much of this class of work is done at an undue 
cost, and with little efficiency. Again, the engineers- 
in-chief of public companies and authorities are 
now in many instances permitted to take private 
practice to an extent most unusual hitherto, and 
have thus become powerful competitors of the 
consulting engineer practising on his own account. 
It is not, however, only in the case of the smaller 
bodies that wasteful expenditure on engineering 
works occurs. Many of the big authorities and 
companies who employ thoroughly capable and 
often eminent engineers have spent, and do spend 
extravagantly, a greater expenditure being in many 
cases incurred than is necessary to obtain a result 
good enough for the purposerequired, havingregard to 
all the circumstances affecting the particular work. 
In some cases the office has no’ doubt grown up 
with extravagant ideas. The usual practice has 
been to do certain things in a certain way, and there 
has always been, comparatively speaking, plenty of 
money. The chief draughtsman, the head of 
the drawing-office, who has a great deal to do 
with the design and type of the drawings turned 
out, is frequently an indoor man, and has not had 
much experience in the actual carrying out of work. 
A man holding such a position in a large office, one 
on whom considerable responsibility rests, should 
be an engineer with practical experience of works. 
Furthermore, resident engineers now not infre- 
quently seem to lack the authority, initiative, and 
readiness to take responsibility which was accorded 
to them, or which they arrogated to themselves in 
the past. They are often more dependent on their 
superiors, and hesitate or are unable to act without 
instructions from the head office to an extent which 
used not to obtain. Wedo not think that this tends 
to promote efficiency or economy. Though the ten- 





dency in government cffices is towards decentralisa- 
tion, the reverse is the case in the direction and 
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management of the departments of large Corpora-. 


tions. No doubt the increased use of the telegraph 
and greater facility of communication, together with 
the enormous growth of correspondence, is partly 
responsible for this. Correspondence and the 
writing of reports is now earried on in many big 
offices to an inordinate extent. The ealls on the 
time of chief engineers controlling great interests 
and a large staff are very great, and always increas- 
ing. With the exception of a few, possibly not 
more than one or two, chief assistants, other mem- 
bers of the staff in positions of considerable 
responsibility, and having control of the expenditure 
of very large sums of money, are in very subordi- 
nate positions and paid very low salaries. Many 
resident engineers in charge of works of importance, 
which the chief engineers can seldom visit, 
are paid ridiculously small salaries. A chief 
engineer’s time is of necessity to a _ large 
extent occupied by administrative work, com- 
mittees, and correspondence, which often prevents 
him from devoting as much time and attention to the 
purely engineering part of his work as is desirable, 
and as he may wish to do. The not infre- 
quent consequence is that waste of money 
results, and drawings are made and sent out 
which might well have been modified, and 
the cost reduced. The resident engineer, too much 
hide-bound by the contract drawings, specification, 
and the imprimatur of the head office, has not the 
authority, or lacks the initiative to make alterations 
or to bring the matter up for further consideration 
with his chief, and thus too often chiefs and 
employers do not get the best service out of their 
assistants. 

The same laissez faire attitude sometimes per- 
meates the whole office. It is a commonly 
expressed opinion in many big offices that it is no 
use trying to save the company money. A keen 
man will be told by one who has been some time 
in the office that when he has been there a 
little longer he will know better than to try 
to save money or to trouble himself by endea- 
vouring to do so. This is not a satisfactory or 
wholesome point of view, but is nevertheless a 
very genera! one on the part of subordinates. We 
venture to suggest that in the engineer’s office of 
big companies and public bodies a confidential 
assistant to the chief engineer might be very useful 
to the chief and to his employers. Such an 
assistant would be altogether apart from the 
chief assistants or heads of departments. His 
work would be engineering, as apart from adminis- 
tration and routine duties. A young and active 
man, with the confidence of, and in close touch 
with, his chief, in close personal touch with the 
drawing-office, the resident and engineering staff, 
would, we are persuaded, more than save the cost 
of his office and salary. 


The Electrification of Railways. 


THE address delivered by Mr. Aspinall, as Presi- 
dent for the year of the Institution of Mechani- 
cal Engineers, is typical of the best possible 
form of presidential address, not only in substance, 
but in method ard style. All the latter part of it 
is strictly technical, and in the main descriptive. 
It deals with the Liverpool and Southport Railway, 
which presents special features of value for com- 
parison, because it is worked both by electricity and 
steam. It forms no part of our purpose at present 
to consider in any detail this section of the paper. 
The first portion possesses an interest more wide- 
sweeping, more cosmopolitan, in its range. 

Mr. Aspinall is the general manager of a great 
railway company, but he is something else as well 
His experience as a locomotive superintendent is 
very large. Consequently, he is able to appraise at its 
proper value each phenomenon of any particular 
method of carrying on the work of a railway. 
But the very circumstance that he has been dealing, 
and is dealing with, traffic en masse tends to 
obliterate details which are apparently small and 
yet of the utmost importance. The geseral misses 
details which are vital in the eyes of the captain. 
We can approach the subject of the electrification 
of railways by different and numerous roads. 
Given a certain amount of traffic, can we carry it 
more cheaply by electricity than by steam? Given 
a district, which will attract most passengers, steam 
or electricity? How can passenger traffic be 
augmented ? and soon. Mr. Aspinall only echoes 
views which we have long ago expressed when he 
says, ‘It is too often stated that a general electri- 

fication of our railways would be of very great 
advantage. A careful examination of the subject, 
however, appears to show that while there are 


undertaken with great commercial success, each 
individual case has to be considered with the utmost 
care, not only on account of the costly character 
of the work, but because the conditions upon which 
success or failure depend vary in almost every place 
or district.” Toarrive at just conclusions when we 
play at prophecy it is necessary to master all the 
ruling conditions and to assign each its proper 
value. That Mr. Aspinall does this is indisputable ; 
that he does it completely is, we think, not so 
clear. The suburban travelling public is a very 
peculiar public; its characteristics vary in every 
district, and they are by no means the same for the 
various districts of such cities as London, Man- 
chester, Birmingham, or Leeds. “In the case,” 
says Mr. Aspinall, ‘of many suburban lines from 
our great cities electrification will at once double 
the train-carrying capacity of the tracks, while in 
others it will allow for an increase in capacity and 
yet leave a greater time space between trains, 
which may be utilised for the passage of steam- 
worked express trains coming in from the more 
distant parts of the line.’ But the doubling of 
train capacity is useless unless the number of 
passengers is doubled; and that can only be done, 
save under exceptional circumstances, when adequate 
facilities are provided for access to the trains. To 
illustrate what we mean. Is it not obvious that the 
lifts at the stations are essential to the success of the 
tube railways of the metropolis? Ifa motor omnibus 
or a tram will take a man almost to the door of his 
office, he will prefer it to a train no matter how 
propelled, which puts him down a quarter of a mile 
away from it. Again, in not a few of our London 
stations the trains draw up far away from the 
entrance. A five minutes’ run along a platform is 
not liked by the tired man just come from his 
office. What is above and beyond all things most 
wanted at present in the conduct of suburban train 
service is facility of access to the trains. Mr. 
Aspinall himself once said that the difference 
between English and United States traffic was thas 
the first was all terminals and little carriage, while 
the latter was all carriage and no terminals. 
It is beyond dispute that terminal facilities are of 
the most vital importance to the conduct of metro- 
politan traffic, and we believe that the statement 
holds good of all important cities. 
Leaving out all such considerations, which apply, 
indeed, to steam as well as electricity, it is day by 
day becoming clearer that steam can no longer 
count as a serious factor in suburban traffic. The 
most that can be made of it is, we think, repre- 
sented by the admirable work done on the Great 
Eastern Railway. But steam cannot compete with 
electricity in the matter of acceleration. If we 
take long runs, steam is first. Thus, as Mr. Aspinall 
pointed out, we have such typical runs as that from 
Liverpool to London at 55.3 miles an hour. But 
nothing near this can be had when there are 
frequent stops. The great merit of electricity lies 
in its power of acceleration. It and it alone can 
make a train with 600 or 700 passengers literally 
jump out of a station. Nothing that can be done 
will make a steam locomotive accelerate in the way 
that electricity will do it; and there is besides 
the terminal fact that in working the traffic in and 
out of terminal stations the only thing to be done 
is the passing of the motor man from one end of the 
train to the other, and there are only four signal 
operations. Steam is simply overwhelmed. What 
there may be in the future who knows? There is 
no indication that steam will be superseded for 
long range traffic, but for that vast diurnal move- 
ment known as suburban traffic electricity is the 
only agent that will satisfy the ever-growing 
demands of an ever-growing population. 


But an electrified railway is an expensive railway, 
not only to construct, but to work. “ To electrify,” 
says Mr. Aspinall, “any suburban railway and to 
arrange the time-table in such a way as to leave 
trains running at the same speed at which the steam 
trains formerly ran would be to throw away most 
of the advantages of the change, though the working 
costs could be kept very low. An increase of 
speed, coupled with greater frequency of trains, 
will soon begin in a populous district to yield that 
flow of traffic which may naturally be expected 
from such facilities, but it must at once be recognised 
that higher speeds and more trains cost money.” 
The meaning of this statement should be care- 
fully mastered. An improved service repre:ents 
additional expenditure; but this is equally true of 
steam. A good illustration of this was supplied 
during the time the Liverpool and Southport line 


period when it was necessary to run the steam 
trains at ss high a speed as possible to keep them 


es 
powerful six-coupled tank engines burned 80 }h, 
mile with express and 100 lb. per mile with stoppin 
trains. This excessive consumption was due to the 
high acceleration aimed at. Engines exhausting at 
nearly full pressure, worked as they were Without 
expansion, pull their fires to pieces; what the Wear 
and tear of fire-boxes was it is easy to understand, 
At the same time, the electrical trains were being 
run with an expenditure—power house—of 49}, 
per train- mile. 

The one difficulty standing in the way of the 
general electrification of suburban lines has nothing 
whatever to do with the technical aspect of the 
question; that has been settled. The difficulty 
lies in obtaining capital, which means, after all, the 
difficulty of persuading those who seek investments 
that they shall have an adequate return for their 
money. This depends on the profits to be earned, 
and these on the traffic. To work trains with 
stations close together is far more costly than to 
work them over longer distances, and there arg 
circumstances under which the municipal tram wil 
beat the railway. On the other hand, however, 
when the distances to be traversed run into miles, 
the electric train is first and the rest nowhere, and 
under the management of such men as Mr, 
Aspinall the earning of a profit ought to be certain, 


London Tramways. 


THE time is approaching when it will be possible 
for the London County Council, with the consent 
of the Board of Trade, to exercise the right of 
purchase of four short sections of the system of 
the London United Tramways Company, in so far 
as these particular portions are situated in the 
County of London, and the question has therefore 
arisen as to the future of the terminal lines. It 
originally required negotiations extending over three 
years for the company to obtain the sanction of the 
County Council to the construction of these short 
lengths of overhead trolley lines, so as to be able to 
bring passengers actually within the county, the 
administrative body having insisted for a long time 
upon the adoption of the underground conduit 
system. Eventually this attitude of opposition was 
abandoned, but with the consent to the admission 
of the overhead trolley it was stipulated that 
the lines should ba liable to County Council 
expropriation in 1909. The four sections 
consequently become purchasable in August next, 
and the County Council's right to buy recurs 
at succeeding intervals of seven years. As 
the policy of transferring company-owned tram- 
ways to the central administrative authority has 
only been postponed under exceptional circun.- 
stances in the past, it is possible that the right will 
be exercised in the present instance. This was a 
contingency with which the company must of neces- 
sity have been confronted during the whole of the 
time the lines have been worked. The present 
situation of affairs, taken in conjunction with the 
company’s Bill of the current session, has induced 
the corapany to issue a memorandum on the sub- 
ject to the members of the County Council. 
It is pointed out that a scale of low fares, particu- 
larly to workmen, has been organised, together 
with through bookings. By the second section 
of the Bill the company raisea the question as to 
whether the conditional power of purchase should be 
exercised, and, if so, how the interests of the public 
in respect of through communication and low fares 
may best be safeguarded. It is contended that, if 
the County Council were to acquire and work these 
terminal sections, disorganisation would be produced 
in the system of through fares, through cars, and 
through bookings sanctioned by Parliament. The 
Bil! suggests in other sections that a physical 
connection should be formed at Tooting and 
Summerstown, and that each body should enjoy 
mutual running powers over certain tramways 
belox.ging to the other. The definite policy followed 
by the County Council in taking over company 
tramways as occasion may arise, renders it some- 
what late in the day to complain about it, however 
much private enterprise is to be preferred. Where 
delays have occurred in the absorption of lines in 
the past, they have been in cases of unremunerative 
tramways, and the terminal sections in the west 
of London can scarcely be classed in this 
category. It is, however, questionable whether, in 
the event of purchase being decided upon, it would 
be advisable for the County Council to work the 
four particular short lengths in consequence of their 
forming portions of an extensive network, and the 


was being electrified in 1902-3, and there came a| circumstances seem to point to the desirability of 
the conclusion of a friendly arrangement for the 
company to continue to work the lines should the 








certainly instances in which this work can belout of the way of the electrical trains. 
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ing regarding an interchange of traffic by the 
standing r of running powers by the construc- 


al exercise ; 
age junction lines would also be in the general 


interest of passengers. 








THE DESIGN OF WEAPONS FOR ATTACKING 
AIRSHIPS. 


Tye design of a gun, rocket apparatus, or other weapon of 
) depends upon («) the projectile best suited to 
destroy the target; (b) the means of directing it; c) the 
height and distance to which it is to be thrown; (d) the 
degree of mobility required. : ; 

Ag regards (a), a dirigible balloon consists either of a 
rigid framework of wood or aluminium, asin the Zeppelin 
types containing separate gas chambers, or of a gas bag 
maintained in shape by the gas pressure, usually divided 
into compartments, and containing an interior balloon 
called a ballonette, as in the Parseval type. The car and 
are suspended below. An aeroplane consists of 
large surfaces of textile material stretched upon frames. 
Both in the dirigible and in the aeroplane the framework, 
ensine, and other rigid parts constitute a small percentage 
cf the target area, and the chance of inflicting a dis- 
abling hit upon them is slight. The attack upon a 
dirigible balloon is directed principally at the gas bag or 
gas chambers, with a subsidiary prospect of obtaining 

efiect on the rigid parts. The gas bag may be disabled 

by penetrating it, setting it on fire, or bursting it by 
concussion ; : 

The simplest method of penetrating a balloon is to 
make a direct hit on it with an ordinary shell; but the 
chance of hitting is small, and the effect less than might 
be expected. Chain shot and star shot have been 
suggested, but are so wildly inaccurate as to be useless. 
A better prospect of hitting is afforded by the fire of 
shrapnel shell, each containing some 300 bullets. These 
diverge from the point of burst at an angle of about 
16 deg., forming a bent cone, the axis of which curves 
somewhat sharply downwards. The effect of these 
bullets on a balloon is to cause leaks, but not immediate 
disablement. Thus some years ago a captive balloon of 
the common spherical type was fired at with shrapnel 
After much firing an effective burst was obtained, and 
the balloon sank slowly, reaching the ground in twenty 
minutes from a height of 300m. It was found to have 
been pierced by eight bullets, making sixteen holes in the 
envelope. The holes were of much smaller diameter 
than the bullets, and appeared to have partly closed up 
by the contraction of the fabric. 

“A balloon may be set on fire by an incendiary pro- 
jectile such as the Krupp balloon shell, or by a shell with 
an incendiary attachment such as the Semple tracer 
referred to below, or by a rocket. It is found that the 
flame issuing from an ordinary time fuse cannot be 
relied upon to ignite the gas. The action with an incendiary 
projectile takes place at the moment when it passes out 
of the balloon, and it is therefore an advantage to have 
the flame issuing, if possible, from the base of the shell. 
A rocket would be an ideal projectile for setting fire to a 
balloon, and'it is quite possible that at some future time 
an accurate long-range rocket may be produced. The 
difficulty as regards initial direction may be got over by 
firing the rocket from a gun; but the shifting of the 
centre of gravity as the composition is consumed is liable 
to render the flight erratic. From the Krupp incendiary 
shell to the rocket is but a small step in advance. 

To burst a balloon by concussion, a common or high- 
explosive shell must be exploded by impact on the 
envelope or frame. It is possible that a high-explosive 
shell detonated outside the balloon, within a few feet of 
it, may burst it; but the chance of making such a shot is 
small. The difficulty in obtaining a burst on the envelope 
lies in the fuse. In the ordinary percussion fuse, a cap 
is ignited by the forward momentum of a loose pellet 
inside the fuze when the velocity of the shell is checked 
on impact; but here the check is insignificant. In 
another type the striker is carried out at the nose of the 
fuse, and is driven bach on the cap by striking the target; 
but the blow on the cap caused by striking the envelope 
would be insufficient, unless the cap were dangerously 
sensitive. A glass ball of sulphuric acid surrounded by 
chlorate of potash has been tried and found unsafe. Two 
types of fuse remain, the trigger fuse and the electric 
fuse. In the former the striker is actuated by a spring 
compressed before firing and released on impact by atouch 
on a projecting trigger. In the latter a dry battery con- 
tained in the shell passes a current through a platinum 
wire, which traverses the cap, as soon as contact is made 
by pressure on the projecting contact pin. 

Whichever type is adopted, the fuse must be locked 
when fired, One method of locking is to use centrifugal 
bolts, which are caused to fly out by the rotation of the 
shell. In the Ehrhardt balloon shell these are connected 
to serrated wings, which project outwards from the 
shoulder of the shell during Sight, and which are 
designed to tear the envelope if a direct hit is obtained. 
Another method is to surround the working parts with 
gunpowder, pressed as hard as marble. This is ignited 
on discharge, and burns away in flight, leaving the 
mechanism free. 

If a direct hit on the balloon can be obtained, it is 
@ much more simple matter to set fire to it than to destroy 
it by concussion, and hence the latter method, though 
Widely advocated on the Continent, may be considered as 
less promising than the former. Sbrapnel is good, but 
exceedingly difficult to use, as will be seen. 

For attacking aeroplanes incendiary shells are useless, 
and shrapnel not much better. The best projectile 
would appear to be the high-explosive shell with electric 
or trigger fuse. The concussion caused by the detonation 
of such a shell on the aeroplane would probably rip up the 
planes and break the framework. 

(>) The means of directing the shell so as to strike a 


projection 


engines 


problem. If ordinary percussion shells are used, these 
disappear from the gunner’s sight, so that unless a hit is 
made he has no clue as to where the shells have gone to. 
If shrapnel burst in air are used, it is impossible from the 
gun to say whether they are bursting beyond the target 
or short of it, unless a burst in line with the balloon is 
obtained. And such a burst, unless quite close up, is use- 
less for effect, since, owing to the droop of the bullet-cone, 
the shrapnel has to be burst, so that it appears to be 
above the target. At a captive balloon the bursts may 
be located with reference to the balloon by cross bearings 
from flank observing stations, but at a moving balloon or 
aeroplane such a method is far too slow. The only satis- 
factory method so far devised is to use a shell which 
leaves a visible trail. Of these there are two.kinds—the 
Krupp incendiary shell, in which the whole shell is filled 
with composition, said to consist of black powder, mag- 
nesium, and resin, which burns through holes in the sides 
during flight, andthe Semple tracer. The latter is a brass- 
cased firework attached to the base of the shell, and is 
ignited by the flash of discharge. It has this advantage 
over the Krupp method, that it can be attached to any 
shell, shrapnel or high-explosive, without affecting its 
action; on the other hand, it would have to be large and 
unwieldy to furnish a good smoke trail over a long range. 
A third possible method is to make the front half of the 
shell high explosive with a sensitive fuse, and to fill the 
rear half with smoke composition as in the Krupp incen- 
diary shell. In order to determine the range of the 
balloon it will be necessary to use a quick-firing range- 
finder with a fixed base, of the Barr and Stroud or similar 
pattern. 

(c) The greatest height at which it may be necessary 
to attack a balloon is a matter of conjecture, but may be 
estimated at about 10,000ft., though the ordinary height 
would be much less than this. Thus Count Zeppelin says 
that a height of 5000ft. would not be exceeded without 
urgent necessity. The greatest range at which there 
would be a reasonable chance of hitting a balloon in 
motion may be taken as 5000 yards, but it is desirable 
that the gun should be capable of hitting a balloon at a 
greater range than this in order to keep it at a distance. 
Now an ordinary 3in. quick-firing field gun firing a 
14.3 lb. shell with a muzzle velocity of 1640 foot-seconds 
will throw its shell toa height of 1600ft., provided that 
the range to the balloon be not less than 3000 yards. 
If mounted on a high-angle carriage, which means a 
5cwt. increase of weight, the same gun will throw its 
shell to a height of about 17,000ft. at 75 deg. elevation. 
A high-velocity 3in. gun, 35 calibres long, corresponding 
to our naval 12-pounder, but with a 14.3]b. shell and 
muzzle velocity of 2150 foot-seconds, will carry up to 
22,000ft. at 75 deg. and 14,000ft. at 5000 yards range. 
And a 4in. gun with muzzle velocity of 2300 foot-seconds, 
such as the Krupp balloon gun, will carry up to no less 
than 33,000ft. at 75 deg., and up to 15,000ft. at all ranges 
up to 10,000 yards. 

(d) The type of gun selected depends on the degree of 
mobility required. For use on board ship, in a fortress, 
or for coast defence, the 4in. type will be by far the most 
efficient, since its flat trajectory will minimise the effect 
of inevitable errors in ranging, while its ammunition is 
light enough to. be quickly handled. A gun of this type 
must be mounted on a naval pivot. The recoil gear may 
be of the ordinary quick-firing type, but, in order to save 
delay in loading at all elevations, the gun may be mounted 
on the rear-trunnion system, otherwise the breech will be 
too low to be accessible at high elevations, and too high 
at 'ow ones. It is, however, an open question whether 
horizontal loading gear is not preferable to rear trunnions. 
With the horizontal loading gear the gun is released from 
the elevating gear, swung into the horizontal position for 
loading, and then returned to the firing pesition. There is 
no loss of time, since the gun can be loaded more quickly 
when horizontal than at 75 deg. elevation. This pattern 
requires a loading platform which traverses with the gun. 
The 4in. gun will fire incendiary shell at balloons, and 
high-explosive shell with sensitive fuses and tracers if it 
be required to engage aeroplanes. 

For employment in the field a lighter type of gun is to 
be preferred. An ordinary 3in. gun on high-angle field 
carriage would weigh about 25 cwt.; but it is doubtful 
whether any wheeled carriage can be devised to give 
sufficient rapidity of traverse to engage a balloon 
moving 30 miles an hour: A pivot mounting seems 
practically a necessity. This means either that the pivot 
will have to be dismounted and set up on a plank bed, 
which takes several hours, or that the pivot will have to 
be carried on a four-wheeled platform, weighing alto- 
gether, with gun and mounting, about two tons. And if 
an equipment on this scale be contemplated, it will be 
advisable to face a slight increase of weight and to use a 
high-velocity 3in. gun. 

This is the solution at which Messrs. Krupp have 
arrived. But in carrying it out several difficulties had to 
be overcome. It was found, in the first place, that the 
platform and wheels had to be unduly massive to stand 
the recoil of the high-velocity gun without excessive 
vibration. This was overcome by mounting the gun on 
the differential recoil system. This is now too well 
known to need description. It may be stated briefly 
that the gun is held by a catch, after recoil, in the extreme 
rear position, loaded, layed, and released, and is then 
automatically fired by a tripper while in rapid forward 
motion. If the whole of the recoil be taken on the 
running-up springs or compressed-air gear, eliminating 
the hydraulic buffer altogether, the effect is to reduce the 
recoil energy to one-quarter of the normal amount, 
neglecting losses from friction. With spring running-up 
gear, however, the vibration during the run-up affects the 
shooting, and the best results are obtained by using com- 
pressed air, as in the Schneider guns, in conjunction with 
differential recoil. 

The next difficulty to be overcome is that of loading at 
high angles of elevation. The breech may be rendered 


inaccuracy. Even with rear trunnions it is not easy to 
load well, or to load quickly, at 75 deg. elevation. Unless 
the shell be rammed home hard it fails to stick in the 
rifling, causing irregular air-spacing and bad shooting. 
Moreover, a special catch has to be introduced to hold the 
shell and cartridge in position while the breech is being 
closed. On the whole it would appear preferable to use 
central trunnions and a traversing loading platform. 

The sights offer no special difficulty ; the sighting gear 
will ordinarily consist of a telescope magnifying about 
three diameters, with the eye-piece placed at right angles 
to its length. Since the principle of the rigidity of the 
trajectory does not hold good at high elevations, the ele- 
vation required will vary with the height of the balloon as 
well as with its distance, and it will be necessary to intro- 
duce an automatic cam giving the correction for angle of 
sight, as well as therange drum, which gives the elevation 
for the distance. Messrs. Krupp use a device on a similar 
principle. 

Finally, as regards the means of conveyance. The idea 
of pursuing a dirigible balloon across country with a gun 
on a motor car may be discarded, since no car could be 
expected to accomplish more than thirty miles an hour 
from point to point, measured in a straight line, while a 
modern large dirigible is capable of forty miles an hour 
and an aeroplane of sixty. On the other hand, the gun 
with mounting, platform, ammunition, and detachment 
will weigh at least 3 tons, which is a heavy load for a 
team of horses, unless the pace be restricted to a walk. 
Therefore it will be advisable to provide a motor tractor 
for the gun platform, or to mount the gun on a 3-ton 
motor lorry capable of travelling about twelve miles an 
hour. 

The scale on which guns for the attack of airships 
would be supplied is a matter of tactics rather than 
engineering; but it may be roughly estimated that two 
such guns will be required for each battleship or first- 
class cruiser, one for each second-class cruiser, two for 
each fortified port, arsenal, or dockyard, and one for each 
division of the army. 











LITERATURE. 
The Chadwick Lectures (University of London). By W. D. 
Scott-Moncrieff. London: St. Bride’s Press, Limited, 


24, Bride-lane, Fleet-street, E.C. 1909, 

Tue Chadwick Lectures in the University of London 
were established in 1907, for a period of five years, the 
endowment being derived from the funds of the Trust 
created by the will of the late Sir Edwin Chadwick, 
K.C.B., in 1895. Two short courses of lectures are to be 
delivered each year at the University on subjects relating 
to sanitary science, with special reference to recent 
advances in hygiene and municipal engineering. Sir 
Edwin Chadwick, it may be added, devoted the greater 
part of his life to the improvement of sanitation and to 
social problems connected therewith. The present 
volume contains a reprint of four lectures delivered by 
Mr. W. D. Scott-Moncrieff in May, 1908. The first 
lecture is devoted largely to the history of the subject. 
Reference is made to the work of various Royal Com- 
missions, and to the different Acts which have been 
passed from time to time. Attention is also called, in 
more or less general terms, to the lines on which advance 
is now being made to the solution of the problem of 
sewage disposal. The second lecture deals with the 
choice of site and the method of disposal best suited to 
particular cases. It is also insisted that in sewage 
disposal there is a necessity for collaboration between 
the physician, the chemist, the bacteriologist, and the 
engineer. In the third lecture methods of disposal are 
reviewed in greater detail. First of all the direct 
discharge of sewage into the sea or into rivers is con- 
sidered. Attention is then called to land treatment and 
sewage farming. Chemical precipitation and the after 
treatment of the effluent so obtained is then referred to, 
and the extraordinary incoherence regarding preliminary 
processes as carried out in different towns is remarked 
upon. The fourth and last lecture is devoted to biological 
processes. The chemical side of the question is first con- 
sidered, and it is shown how much chemists are in 
disagreement as to any methods of analysis that are of 
universal application. The different work carried out by 
aérobic and anaérobic bacteria is then alladed to. Mr. 
Scott-Moncrieff then discusses the knowledge which is 
quite indispensable in order to design bacteria plant for 
the purification of sewage. This is divided under five 
headings, which are discussed in detail,and the author’s 
method of obtaining information under these headings 
is explained. The action of biological filters is then 
investigated, and the lecture concludes with a reference 
to the extraordinary anomalies which exist in the litera- 
ture of the subject of sewage disposal. 
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PUMPS AND TURBINES FOR CIRCULATING CONDENSING WATER 


( For description see page 507 ) 
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Fig. i—PLANT FOR THE PENRIKYBER NAVIGATION COLLIERY COMPANY 
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NEWCASTLE CORPORATION TRAMWAYS 








INTERPOLES. 


A SHORT and concise paper on interpole design was read this 
week before the Glasgow Local Section of the Institution of 
Electrical Engineers by Mr. W.B. Hird, of Mavor and 
Coulson, Limited. The author points out that the discus- 
sions which have taken place on this subject have been full of 
warnings as to the danger of introducing interpoles into 
general design, merely because they were useful in special 
cases, and that very strong and determined attempts have 
been made to restrict the use of interpoles to these special 
cases, the utmost concession made being that in certain cases 
they might be found useful in even comparatively small 
machines at ordinary speeds in order to obtain a specified 








output which happened not readily to fit in with any one of 
a manufacturer’s standard sizes. In spite of all these warn- 
ings, it is stated, the use of interpoles in normal designs has 
been increasing and is becoming more and more frequent. it 
is also pointed out that it is becoming more and more usual 
to find interpole machines specified by users who have had 
experience of them, and prefer them to ordinary machines. 


This has been very generally described as merely an ill-consi- | 


dered and foolish following after fashion, but the continued 
trend towards an increased use of interpoles in comparatively 
small machines appears to indicate that there is more in them 
than a mere fashionable whim, and it is to the use of 
interpoles in machines of comparatively small outputs and at 
ordinary speeds that the author mainly directs notice, He 


calls attention to the fact that, in order to justify the use of 
interpoles in dynamos and motors of comparatively small 
sizes, and working at ordinary speeds—that is in the cases 
where a good workable design can be obtained on ordinary 
lines—it must be shown that such a machine can be made 
either better or cheaper than could be done on ordinary lines 
of design. 

Taking the question of cost first, Mr. Hird states that 
since the material and labour expended on the interpoles 
make up, especially in a small machine, a not inconsiderable 
proportion of the total cost, a corresponding saving must be 
found in the other parts of the machine, due to the fact that 
the reactance voltage may be considerably increased without 
spoiling the commutation. The directions in which such @ 
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ve ae le depth of air gap, allowing of smaller magnets 
of & ing less copper, reduced number of commutator parts, 
pore of both labour and material in the commutator, and 
a 8 the possibility of working with a greater length of 
Ve share core relatively to the diameter. The author is of 
‘pinion that the possibility of saving a considerable amount 
y 4 the cost of any given machine by the latter means does 
i appear, up to the present, to have been fully taken ad- 
s of. 
amand diameter are not chosen soas to make the machine 
most economical in first cost, and that greater relative length 
would almost invariably conduce to the lower’ cost price. 
Curves given in the paper indicate that the economical lengths 
for different diameters dealt with are considerably in excess 


It is well known that in present practice the | 


be looked for are well known. They are the use | 


the parts of the turbine pumps and water turbines are made 
of bronze. The pumps are of the firm’s ‘‘ Conqueror ’’ two- 
stage type, and they were specially designed and constructed 
for the conditions. The turbines are of the firm’s ‘‘ Francis ’’ 
type, and they are fitted with movable guide blades for hand 
regulation. The motors for driving the pumps are of the 
| continuous-current four-pole shunt-wound type. They work 
at a pressure of about £00 volts, and the normal speed is 
650 revolutions per minute. A shunt regulator is provided 
for speed variation. The whole of the electrical gear was 
also supplied by W. H. Allen, Son and Co., Limited. 

Special attention, we are informed, had to be given to the 
design of the equipment, as the plant runs under conditions 
varying considerably with regard to the head and quantity of 
water to be dealt with and very stringent guarantees had to 














Fig. 3—SECTION OF TURBINE—PENRIKYBER PLANT 


of those usually met with. The statement that the econo- 

mical length is much greater than any at present in use is 
true only on the assumption that the output increases pro- 

portionally to the length. In ordinary designs this assump- 

tion fails at once, because the increased length leads long 
before the economical length is reached to impossibly high 

reactance voltage; but, if interpoles are used, the sparking 

limit is removed so as to allow, at any rate, a nearer approach 

to this economical length. The question then arises as to 

whether the heating limit of output will not prevent the 

output of the machine being increased proportionally to its 

length. In dealing with this part of the problem, Mr. Hird 

says that there is no doubt that a long armature core 

dissipates the heat generated less readily than a shorter one, 

and when the length becomes so great as to require increased 

diameter of shaft, stronger spider, &c., the increased 

impediment to the circulation of air in the inside of the core 

makes the increased temperature rise more marked. This | 
brings the author to the question of forced ventilation, and 

he expresses the opinion that something more is wanted than 

merely stirring the air with fan blades, a definite circulation 

along a predetermined path being required. Attention is 

called to the very true fact that the use of forced ventilation 

of a simple kind and the use of forced commutation by 

interpoles has in many cases been adopted as an after thought 

when a machine has failed to come up to expectations on test. 

From this a feeling has arisen that such devices were not 

legitimate, and that their use in machines of normal output 

is a confession of failure to obtain a suitable design on | 
ordinary lines. The author contends that if interpoles are 
useful in enabling a machine to commutate in spite of a high 
reactance voltage when the conditions as to speed are 
abnormal there appears to be no reason why they should not 
be used to obtain a higher output out of a given machine 
than would otherwise be possible. 








PUMPS AND TURBINES FOR CONDENSING 
PLANTS. 


WHEN the circulating water used for condensing purposes has 
to be pumped from a level considerably below that of the con- 
denser, it is evident that the water in returning to its original 
level can be made to perform useful work. Two examples of 
this kind have recently been brought to our notice by the 
firm of W. H. Allen, Son and Co., Limited, of Queen’s 
Engineering Works, Bedford, who carried out the work 
here described. In both cases a condensing plant is situated 
some distance from and at a considerable height above the 
available circulating water supply, and motor-driven. centri- 
fugal pumps raise this water and force it through the con- 
densers. As it was not possible to employ the principle of 
syphonic action in order to utilise the energy of the returning 
water, this was made available by making the water flow 
through turbines directly coupled to the motors driving the 
centrifugal pumps. The amount of energy developed by the 
turbines, of course, depends upon the quantity of water passing 
through the condensers and the head. Fig. 4 shows the 
generalscheme. Under these conditions it is evident that the 
total power required to be supplied to the motors is dependent 
upon the head, the friction in the condensers and pipe lines and 
on the efficiencies of the pumps and turbines. To reduce the 
Tunning costs to a minimum, plants of the highest efficiencies 
were called for. The illustration Fig. 2 shows one of two 
sets supplied to the Newcastle Corporation Tramways, and it 


be met. The figures obtained from the tests carried out at 
the makers’ works, however, come, we are informed, well 
within the guaranteed limits. The capacity of the pumps is 
2500 gallons per minute against a head of 120ft. The quan- 
tity of water which passes through the turbines is naturally 
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Fig. 4—DIAGRAMMATIC ARRANGEMENT OF PLANT 


also 2500 gallons per minute, and the effective head is 


101ft. It was found on test that the electrical input of 
the set illustrated was only 51.9 kilowatts. Since the motor 
has an efficiency of 88 per cent., the efficiencies of the tur- 





Fig. 5-PUMP CURVES—NEWCASTLE PLANT 


has been erected to work in connection with the surface bine and pump are 79 per cent. and 75 per cent. respectively. 


condensers in the Manor Power Station. 


Owing to the | The test results are, the makers inform us, approximately 


from the test on one of the pumps are given in Fig. 5, and 
the curves Fig. 6 show the results of the test carried out on 
the turbines. 

+ The second plant referred to was supplied to the Penrikyber 
Navigation Colliery Company, of South Wales—Fig. 1. 
In this instance the analysis of the water showed that special 
precautions with regard to the metal used were unnecessary. 
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Fig. 6—-TURBINE CURVES—NEWCASTLE PLANT 


In consequence of this the firm supplied for each seé a com- 
bination of one of its standard medium lift turbine pumps, 
and a high-speed ‘‘ Francis’’ water turbine, the casings being 
of cast iron and the discs and guide blades of gun-metal. 
Each pump is driven by a three-phase induction motor run- 
ning at a speed of about 735 revolutions per minute, when 
supplied with current at a periodicity of 25 cycles. The 
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Fig. 7—PUMP CURVES—PENRIKYBER PLANT 


voltage is 2200. The design of the turbine required special 
care owing to the speed being very high for the head avail- 
able at the turbine entrance. A section of one of the water 
turbines for this plant is given in Fig. 3. As in the case of 
the plant previously described, the test figures proved con- 
siderably superior to those guaranteed. It was guaranteed 
that at times of low water the electrical input of the motor 
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Fig. 8—-TURBINE CURVES—PENRIKYBER PLANT 


expressed in brake horse-power should not exceed 47.8 and at 
times of high water 49.8. The test figures were, we are 
informed, 38.9 and 40.6 respectively. The results of the 
tests are on an average about 18 per cent. better than the 
guarantee. The curves given in Fig. 7 show the results of 
the tests carried out on one of the pumps for this plant, and 
Fig. 8 shows the curves for one of the water turbines. 








OBITUARY. 


THOMAS ALDRIDGE WESTON. 
WE have to record with regret the death of Mr. Thomas 
Aldridge Weston, which occurred on May 3rd at St. Luke's 
Hospital, New York. Mr. Weston, who was born in Bir- 
mingham in 1882, was the inventor of the Weston differen- 
tial pulley block, and he was also responsible for various 
other improvements in connection with mechanical engi- 
neering work. Weston pulley blocks are manufactured 
in England by Tangye Brothers and in America by Yale 
and Towne and Co., and by the Brown Hoist Company, 
of Cleveland, Ohio. For many years Mr. Weston was 





acidity of the water and the amount of silt in suspension, all | 11 per cent. better than the guarantee. The curves obtained 





associated with the former American company. 
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ELECTRICITY AT A COLLIERY. 





IN view of the extended use of electricity for mining pur- 
poses a description of a plant recently laid down at Sham- 
rock Colliery, belonging to the Bergwerksgesellschaft 
Hibernia, Herne, will no doubt interest many of our readers. 
The plant, which comprises one low-pressure and two live 
steam turbines, together producing—normally—about 4300 
kw. has been constructed by Brown, Boveri and Co. Views in 
the power house are given in the engravings, Figs. 1 and 3, 
page 502. The three turbines are shown side by side in Fig. 1 ; 
the pump cendensing plants in Fig. 4 ; and the exhaust steam 
accumulators for the low-pressure turbine in Fig. 2. The live 
steam turbines develop respectively 1000 and 1800 kw., and 
the low-pressure turbine develops 1500 kw. Working in con- 
junction with the latter turbine are two main hauling engines, 
two auxiliary hauling engines, two fan engines for ventilation, 
and five hydrauliccompressors. Three of the latter arecontinu- 
ally working with the exhaust steam plant, whilst the steam 
exhausted by the fourth is used for heating purposes, the fifth 
compressor being kept as a reserve. One of the fans is also 
used as a stand-by, so that the exhaust steam driving the low- 
pressure turbine is obtained from two main hauling engines, 
two auxiliary hauling engines, one fan for ventilation, and 
three compressors—without any addition of live steam. The 
exhaust steam thus obtained first passes through an oil 
separator, which consists inside of vertical gratings and which 
separates the oil particles from the steam, the percentage of 
oil left at the outlet being, we are informed, 0.001 of the 
steam delivery per hour. No pump is required in order to 
remove the oil which gathers in the separator, as the oil- 
water falls into a receiver from which it is led away to waste. 

The steam is then passed into two vertical exhaust-steam 
accumulators of Schwarz’ patented D.R.P. type. Entering 
at the top, the steam passes to the bottom between a parti- 
tion and the outer casing, where it is again made to flow 
upwards through the centre of the machine. The latter is 
composed of several chambers, on the perforated bottoms of 
which there are some dripping tubes. Under each chamber 
there are gratings, which spread the water in the form of a 
shower. Two small centrifugal pumps, each dealing with 
40 eubic metres of water per hour, are erected in the base- 
ment of the power station. They collect the water which 
gathers at the bottom of the accumulator, and force it back 
to the top of the chamber, so that the water is always circu- 
lating. The exchange of heat between the steam and the 
water is quick and effective. If an excess of steam is at the 
same time exhausted by the several engines into the accumu- 
lators, an increase of pressure takes place. In this case the 
difference of temperature between steam and water is 
equalised by the condensing of part of the steam which warms 
the water, and the steam reaches the turbine at a lower 
pressure. If, on the other hand, one or more of the engines 
are stopped, the steam pressure in the accumulators is 
reduced proportionately to the decrease in the exhaust ; but 
then the water temperature is above that which corresponds 
with this low pressure, and vaporisation takes place until 
the temperatures are equal. The steam pressure is increased 
in consequence before its admission into the turbine. It will 
be seen from the foregoing description that the object of the 
heat accumulator is to turn into a continual stream of steam 
at practically constant pressure the exhaust steam of a 
number of engines, however variable the delivery of each 
may be. 

The means provided for taking live steam at a reduced 
pressure from the boilers, when one or several of the engines 
are stopped and no exhaust steam is available, are only 
resorted to at such a time, no live steam being ordinarily 
introduced into the system. The full output of the turbine 
is, we are informed, attained with a vacuum of 90 per cent. 
at the exhaust by means ot exhaust steam alone, the pressure 
of which when leaving the accumulators varies during the 
regular working time of the hauling engines from 0.1 to 
0.2 atm. above ordinary atmospheric pressure. 

Each accumulator is 13ft. 4in. in diameter and 20ft. high, 
and is fitted with a lever safety valve, and an auto- 
matic draining apparatus. A steam separator, clearly shown 
in Fig. 2, is placed at the junction of the outlet pipes, over 
the accumulators, so that any water which the steam may 
have drawn up in its progress is returned to the accumulators. 
Close to the turbine is placed another draining apparatus, 
and the steam, after going through a steam strainer, passes 
to the inlet valve. 

The low: pressure turbine is driven by dry saturated steam 
at from 0.1 to 0.2 of an atmosphere above ordinary atmo- 
spheric pressure, while the two high-pressure turbines by live 
steam at about 115 lb. pressure and at 572 deg. Fah. Expan- 
sion joints with water seals are fitted to the exhaust pipe 
flanges, and the exhaust from the high-pressure turbine can 
be made to pass directly to the atmosphere by means of an 
automatic escape valve. 

The condensers are of the horizontal surface type, the 
brass tubes being fixed at one end into the tube plate, which 
is of iron plate. At the other end they pass through glands, 
which allow each tube to expand singly. The condensers 
are divided by partitions into several sections, and the con- 
densation of the steam is effected on the principle of counter- 
currents. There are three sets of electrically-driven pumps 
situated under the engine-room. The centrifugal pumps for 
the circulating water have a total capacity of 660,000 gallons 
of water an hour. They are directly coupled by means of 
flexible couplings to the driving motors, and the whole plant 
is mounted on a common foundation. The air pumps are 
driven by belts. They are of the horizontal, double-act- 
ing, drop valve type, and are provided with pressure regu- 
lators and cooling water jackets. The condensed steam is 
dealt with by horizontal single-acting pumps driven from the 
same crank shaft as the air pumps, or to be more accurate, 
by the prolongation of the crank shaft. 

The three condensing plants have been designed to be 
capable of together dealing with about 165,000 lb. of steam per 
hour with a vacuum of 90 per cent., the temperature of the 
inlet water being 82.4 deg. Fah. Only two of the plants 
are usually worked at the same time, the third being a 
reserve. Any combination of the three sets can be used, the 
piping being arranged so as to permit of this being done. 
The condensed water is pumped into a reservoir, from which 
it flows through a common pipe into a/filter. The latter 
apparatus has been put down by the Louis Schwarz A.G., 
Dortmund. This filter, the lateral section of which is rect- 


—: 


can be easily removed and replaced. The condensed water 
passes downwards through the filter, which, it is claimed, leaves 
it in a pure state. From here, after traversing a heater, it is 
passed into a tank from whence it is delivered to the boilers. 
The feed-water heater is connected with the safety valves of 
the heat accumulators, so that even there the superfluous 


steam is utilised. : ' a ; ie, 
All the steam generated does not pass through the con- Pog hy pag tees , apenas <0 7 aoe of the 

: spec 
densers. There are several engines underground, and these | \octo of water and feel, which so coustaadly oneure P a ing 
are of the non-condensing type. The water thus lost 18 | of the steam heating installations of some of our public buildings 
replaced froma tank situated underneath the cooler. This | and the only consolation as yet vouchsafed to me is your editors} 
water is previously used for cooling the jackets, bearings and | footnote—‘‘ Would it not be best to consult an engineer.” ‘ 
oil of the turbines and air pumps. F'or cooling the water | That was a very natural answer to my inquiry, but as the 
needed for the condensing plants there are two cooling towers | installation I have chiefly in mind was laid down by one of the 
—Fig. 5. They comprise square superstructures made of | best and most trusty engineering firms in the country, and as | 


. . have already conferred with them, and have also conferred with 
iron framing and concrete, and square towers also made of others without arriving at a satisfactory solution of my com. 


iron framing but with wood lining. The splash bars are P : : <a ane 
firmly embedded into the bridge boards, and both are fitted =" Sraeh Fon WE allow tne Se ps sey etee- agetn before you 
into the uprights so that no nailing is required, and a break- I am aware that in doing so I am running great risks, in that | 
ing down of the system due to the rusting of nails, &c., is | may be taken seriously to task by some of your expert readers, 
obviated. The circulating water flows from the cooling tanks | ana may be even told, that not being an engineer myself it is pre. 
to the centrifugal circulating pumps. sumptuous of me to interfere in engineering questions. 

The generators worked by the exhaust steam turbine and | _! will, nevertheless, take that risk, and I shall feel myself well 
the 1800-kilowatt live steam turbine run at 1500 revolutions, | Pid if I can get rid of the wasteful expenditure in water and 
and the A.B.G. turbi + 3000 luti : nny fuel which [ see regularly going on, winter and summer and day 

n eo ANG. SUEDINS & revolutions per minute. | by day, at the institution | am concerned about. ‘ 
They develop current at a pressure of 5000 volts, and have &| The facts are these :—The institution is a hospital accommodat- 
periodicity of 50. The generators, made by Brown, Boveri, ing one hundred patients and about fifty nurses and attendants, 
are air-cooled only, whereas the dynamo, made by the | It is built on the pavilion principle, with the administration block 
Allgemeine Elektricitiits-Gesellschaft, is air and water- | of building four stories high beside the basement in the centre, 
cooled, and the bearings of this machine are also water- | With a pavilion at each side of it, two floors high, and with space 
cooled. 75ft. wide between the buildings. There has also been added 

The alternators are controlled from a high-tension another pavilion for outpatients, at a further distance of 75ft. on 


. “ 5 “ : one of the sides, 
switchboard, each generator being provided with a high- The boiler-house is behind the institution, at a distance of some 
tension oil switch. We understand that the machines are | 300ft , and over 23ft. above the return or receiving tank in the 
put into parallel automatically, the starting of the parallel- | basement. The boilers are arranged to work up to 10U Ib. pressure, 
ing device, made by the Voigt and Haeffner A.G., Frank- | and they are generally kept at about 801b. or 901b. The main 
furt-a.-M., Bockenheim, being brought about by simply | steam pipe is carried in a well-constructed channel beneath the 


moving a small lever. This apparatus, it is stated, auto- | grounds, and is covered by asbestos, and there is a reducing valve 
fixed in it just before it enters the building which reduces the 


pressure to about 25 lb. in winter and from 10 lb. to 15 1b. in 
summer. 

From this main secondary mains branch off right and left along 
the corridors to the respective pavilions, from which they branch 
off again at right angles, and pass beneath the ground floor of 
each wing. The minor brauches are taken from these last to the 
respective radiators, baths, lavatories, &c. Parallel with these 
steam pipes are return pipes for the condensation, and at the 
lower end of each pavilion is a steam trap. From these traps the 
return or condensation pipes are continued below the ground to 
the receiving tank in the basement of the administration building, 
and thence the water is pumped back to the bviler-house. 

That is the system as it is laid out so far as the warming of the 
respective wards, rooms and corridors are concerned, and as 
regards hot water fur baths, lavatories, cooking, &c. It is most 
satisfactory. But the one great defect is the waste of water and 
fuel. 

The receiving tank, from which the water is pumped back to the 
boiler-house, is what may be called an open one—that is, that 
although it is enclosed, it has a 3in. expansion pipe fixed in its 
top—and is carried up tothe top of the four-storied building, and 
the pumps are therefore pumping the condensation back to the 
boiler-house at atmospheric pressure, and, instead of getting this 
water back to the boilers at 200deg. or 180deg. of heat, as] 
think we ought to do, it is returned at about 80 Ib. 

But even this is not the worst complaint I have to make, for, 
instead of the whole of the condensation being returned to the 
receiving tank, not one-half of itever reaches there, because there 
are two other means of escape provided for it—one at each side of 
the administration building—and from these is running an almost 
continuous stream of water into the drains, equal to that which a 
fin. pipe could discharge. 

I have also noticed that the condensation which is returned 
through the taps into the receiving tank, directly it enters there 
from where the pressure has been removed, bursts out into steam 
again, and the pumps may be heard pounding away in vacuo 
without taking up any water at all until some of the steam has 
cooled down into water again, andat the same time a large portion 
of it escapes up the expansion pipe as steam, and is discharged 
into the gutters of the roof. 

Now I cannot conceive that in these days of scientific knowledge 
this can be considered a satisfactory arrangement, and | therefore 
seek a remedy for this wastefulness. I have thought that this 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions «j' oyy 
correspondents. ) : 





WASTE OF WATER AND FUEL, 














Fig. 5—-COOLING TOWER 


matically puts the machine in parallel as soon as it is 
at the correct voltage and speed. Thus practically all the 








attendant has to do is to keep the voltage and speed of the 
sets steady. 
The feeder switchboard is arranged for being put into 
communication with the plants at the following collieries :— 
Shamrock I, and II.and Shamrock-Behrensschachte, and also 
with the General-Blumental III.-IV. colliery, situated 
respectively at three and seven and a-half miles from Sham- 
rock I.-II., the connection being effected by means of two 
high-tension three-phase cables, working at 5000 volts, the 
pressure being reduced in transformers at the various pit- 
heads. 
In the generating station choking coils are placed between 
the alternators and bus bars. The generators are provided 
se return-current relays, butno overload circuit-breakers are 
tted. 
This low-pressure plant was started up in April, 1907, and 
since then has been working quite satisfactorily. During the 
first year the turbine produced 6,600,000 K.V.A. hours, at a 
cost of only one-fourteenth of a penny per 1000 watt-hours. 
This figure is supplied by the users of the plant, and is based 
on the following proportioning of expenses :—Depreciation 
and interest on capital, £1500; engineers’ wages, £250; 
lubricating oil and cleaning material, £150. The cost of the 
whole plant, including accessories, necessary buildings, «&c., 
amounted to £15,000. 








THE CRYSTAL PALACE OLD STUDENTS’ SociETy.—A successful 
conversazione was held at the Crystal Palace Club in connection 
with the above Society on Wednesday, the 5th inst., when the 
President, Mr. H. C. H. Shenton, A.M. Inst. C.E., and Mrs, 
Shenton, supported by the Principal of the Crystal Pa'ace Engi- 
neering School (Mr. J. W. Wilson, M. Inst. C.E ) and Mrs. Wilson 
received a large contingent of members and friends and a repre- 
sentative number of present students. The programme included, 
besides the reception, a selection of music provided by the 
Rossignol Quartette, under the direction of Mr. W. Fuller Clarke, 
and an exhibition of violin playing by Mr. Carl Kopsel. The objects 
for which the conversazione was arranged were fully realised in 
the reunion of members returned from appointments in distant 
parts of the world, and the company, which numbered between 
80 and 100, spent a very enjoyable evening. The Society now 
includes a membership of 360 out of a total of 1800 students who 
have passed through the Crystal Palace Engineering School, and 
the hon. secretary and treasurer will be glad to hear from any old 
student who is not now a member with a view of securing his 
support to this very useful Society. Correspondence should be 





angular, is rnade of iron plates and is partitioned into several 
chambers. Two of these are filled with filtering material which 





addressed to him at 54, Parliament-street, Westminster. 


open tank should be a closed one, retaining the expansion pipe 
above it, but with a safety valve fixed in it just above the tank, 
and that the pump should be soconstructed that it would not only 
return the water to the boilers with all the heat it contained on 
leaving the traps, but that the pump should produce a yartial 
vac:.um in the traps themselves, thus preventing any back pres- 
sure upon them, which I am told would be the case if the tank 
were closed in. 

The traps may be necessary owing to the slightly unequal 
pressure in the return pipes, which may arise from the scattered 
distribution of the several blocks of bui'dings, but with such a 
pump as that I am suggesting, and with the omission of the traps 
altogether, I should have thought the effect would have been to 
relieve the return pipes of the system from the pressure within 
them, and thus cause the liquid to flow more freely towards the 
pump ; that it would, in fact, make it what is known as a Dry 
System, the pump being the governor. 

The crux of the whole matter appears to me to be the pump. 
[ have been in communication with a pump maker, from whom | 
asked if it were possible to return condensation to the boilers at a 
higher temperature than 212 deg. of heat, feeling sure that steam 
is often liquidised under pressure at a higher temperature than 
boiling point. But whilst I am not told this cannot be done, | 
am not told that it can, but that a pump can be supplied that wi! 
return it at 200 deg. 

If, however, the traps can discharge water under the pressure 
which bursts into steam in the open tank, why cannot the pump 
force this condensation at its higher temperature back into the 








boilers with the extra pressure behind it? I do not say that the 
pump which will only work at atmospheric pressure will do this, but 
there are surely pumps made that would doit. In this, however, 
I may be wrong, and if so I should esteem it a great favour if 
some one of your readers would explain the disadvantage of such 
a system as that I have suggested. 


Lincoln, May 10th. W. WATKINS. 





MARINE PROPULSION, 


Srr,—The exchange of opinions between your correspondents 
Mr. Preidel and ‘‘T. 8. C.” is instructive, because it serves to 
illustrate the confusion which exists in the interpretation of 
dynamic propositions as a result of the notorious lack of definitions 
which really define. The term ‘‘ work,” for example, may be 
made to mean several things. 

More than a century ago the greatest mathematical intellects of 
France were engaged in a frantic warfare of words as to the 
proper definition of the term “momentum.” On the one side it 
was held that it varied in amount directly as the velocity, by the 
other side as the square of the velocity. Your correspondents 
seem to be disposed to perpetuate the quarrel. “aes 

Whichever definition we accept, we shall find ourselves in diffi- 
culties unless we introduce qualifying factors, I shall only deal 
with the now accepted view—to wit, that of Mr. Preidel, 
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es 
xiom in most text-books that equal forces acting for 
sroduce equal effects, Thus two weights of Alb. each, 
‘ag by gravity through a distance of 10ft. in one minute, will 
failing Aa amount of ‘‘ work.” This is all clear enough. But 
do ny apply this same axiom to the case of a screw propeller, 
ie on rstill, toagun. A charge of powder is fired in it and a 
or, as rm expelled. The force exerted on the gun and on the 
gn is the same. The duration of the force is the same, and 
aed effect, in so far as “* work” is concerned, is quite different 
=p 4 rgy imparted to the shot is very much greater than that 
The le the gun. The reason is that we have a third factor 
ae eidet namely, the space over which the force is exerted. 
+ ge moves further than the gun, therefore the statement 
rhe ual forces acting for equal times produce equal effects is true 
pec sips the spaces passed over by the moving bodies is the 
yet But this is not all. Conditions arise in which our concepts 
must agaid be modified. — : ; 

Take the case of an engine pumping water through a horizontal 
The diameter of the pipe is, say, 2ft., and 
the velocity of the water in it 2ft. per second. The velocity is 

ade uniform by an air vessel. Each pound of moving water is 
P sessed of a certain momentum, representing so much work done 
on it by the engine. Further, let us suppose that at one place the 
diameter of the pipe is reduced to lft. Its sectional area then 
becomes 1 circular foot, against 4 circular feet—that of the large 

rtion. Asall the water has now to move at four times the velocity 
in traversing this contracted portion of the pipe the momen- 
tum, varying as the square of the velocity, now becomes sixteen 
times greater than it was, and, according to “*T.8. C.” the work 
done on it by the engine is sixteen times as great as that required 
to force the water through the 2ft. pipe. Whence comes this 
enormous increase in the ‘‘ work!” No doubt ‘‘T. S.C.” will 
very properly refer it back to the engine. The imparting of 
momentum to the water is for high lifts quite a small 
part of the work done; but with low lifts the case is quite 
different. In any case it represents an appreciable factor. But 
in practice waterworks engineers attach no importance whatever 
to the speed of the water as affecting the power expended, except 
in so far as the frictional resistance of a small pipe is greater than 
that of alarge one. — F 

Again, it may be pointed out that we measure ‘‘ work” by two 
standards, One takes space ahd force only as factors. Thus, for 
example, we have foot-pounds, and we say that a mass moving at 
agiven velocity representssomany foot-pounds ; but wealso say that 
a body not moving at all represents so many foot-pounds. Further, 
if apound weight isin a position being at rest to fall through a space 
of one foot, we say that it represents one foot-pound. If it falls 
two feet, it represents two fuot-pounds, and so on. But, in point 
of fact, all we have to do is to let the masses fall freely, and we 
shall find that the mass falling two feet acquires energy which 
would much more than suffice to lift the single pound over two 
eet. 

Turning now to the serew-propeller and Rankine’s theorem, I 
would ask is it certain that the slower running propeller with the 
larger surface moving the greater body of water at the smaller 
speed gives a much greater thrust per horse-power than does the 
smaller high-speed propeller! I cannot find any definite evidence 
—other things being equal—that it does. The thrust per horse- 
power hour is the true test of efficiency. Now, the propellers of 

lo destroyers must send water astern at a much greater 
velocity than that obtaining with, say, a big tramp; but | have 
never yet heard of any remarkable difference in efficiency. 

Finally, 1 would venture to suggest to Mr. Pretdel and 
“TS. U.” that they should define what meanings they attach 
respectively to ‘‘momentum,” ‘‘ work,” and ‘“‘force.” If they do 
this I fancy they will find that their views are really more 
harmonious than they think. 

Coventry, May 10th. X. 
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pipe against a head. 


WIDENING OF GAUGE ON CURVES. 

Sir,—Has not your correspondent ‘‘H. E. G.” made some 
mistake { 2,",in. seems enormous. 

It appears to me that something under }in. is all that is 
required, even assuming square flanges and square rail heads. 
U.der such condition the semichord of each wheel flange in con- 
tact with rail is V zu,25 — ly? = 7.0044lin. in actual wheel base 
against outer rail = 144 + 14.00882 = 158.00882in., and semi- 
chord = 79.00441 ; versin to curve of 57ft. radius, and with this 
chord = 684 — \/ 6842 — 7y%.0041 = 4.5779in. 

If the inside pair of wheels continued to run on the straight, 
this would be the widening of gauge required ; but as they run on 
acurve, this amount of 4,", about is reduced by the amount of 
the versine of inner curve corresponding to inner wheel base. 

It is evident that the flanges on the inner pair of wheels reduce 
the wheel base just as they increase it on the outer curve. 

This inner wheel base becomes 12ft. lft. 2.0082in. 
9,99118in. 

Radius of inner rail = 57ft. — 4ft. 84in. = 52ft. 3}in. 

‘The versine of the inner curve corresponding to this wheel base 
= 627.5 — ./6272-5 — 64-99959 = 3-3833in. The actual widening 
of gauge required is therefore 4-5779 — 3-3833 = 1-1946in. 
measured at right angle to the line of wheel base. As, however, 
the gauge is measured radially, the actual widening will be 


827-5 1.1946 = 1.19988. 
624.1167 
The existing slackness to gauge of truck wheels = 0.75, 


Hence net clearance to be added = 0.44988, 
or as nearly as possible ,/,in. 
- I do not clearly understand what your correspondent means by 
flangeway,” but from the context I gather that his rails are 
grooved, and the groove has to be widened on curves—I have a 
North London electricity works in my mind. 

Since the wheels are assumed to be on axles fixed parallel to each 
other, and to the apothem to wheel base, it is evident that a line 
drawn parallel to the apothem to the chord of wheel base encloses 
the same angle within the radius to the end of wheel base chord as 
the apothem and radius to the wheel base, z.¢., equal to half the 
central angle (of curve) subtended by the chord = chord of flange 
contact, i.., effective wheel base. 

— the sharpest curve = 52ft. 3}in. 

us, 


= 10ft. 


versine of half angle on inner rail = 0 0054477, 
and sine = 0,104 


chord of flange contact = 14.00882 


. Versine of wheel flange = 1 14.00882 x 0.0054477 
” U.i04 
~ 0.735in. 
Multiplying by 822-5 ‘ ; ee 
plying by eal we have the required width (say, 0.74) of 


groove over and above the thickness of flange measured radially. 
he line of flange contact is not, however, radial, 
. the extra width becomes 
627.5 


0.735 + 1. = 1.870lin. 
(0.7 1.125) x 1 1.870lin 


= width of groove required without allowing any clearance. 
Gro. T. PARDOE. 





Angmering, May 5th. 





LATENT AND SENSIBLE HEAT. 


n ae am preparing diagrams of Southern’s and Régnault’s 
or tus as desired by “G. B.D.” Professor Watkinson’s paper 
) However, of such immense importance to the matter under dis- 


cussion that I trust you will not mind me answering this part of 
“G. B. D.’s” letter at once. 

At the present time, owing to Régnault’s values for the total 
heat in saturated steam being sccepted, it is believed that the 
specific heat of saturated steam is less than the specific heat of 
superheated steam. If Southern’s values are accepted, however, 
the specific heat of saturated steam is more instead of less than 
the specific heat of superheated steam. From this it follows that 
it the latent heat of steam 1s accepted as aconstant, what Professor 
Watkinson found, viz., that saturated steam, if wiredrawn, became 
superheated to a higher temperature than the temperature of the 
saturated steam should take place, Mr. Andiews’ apparent engine 
anomaly can also be explained. 

To illustrate the difference it will make if Southern’s law is 
accepted, let us suppose that saturated steam at 150 lb. absolute 
pressure is expanded to atmospheric pressure without receiving or 
losing heat. he total heat in 11]b. of saturated steam at 150 lb. 
is Régnault’s value, 1191 B.Th.U., and Southern’s value 1302 
B.Th.U. (if 972 is accepted as the latent heat), and at atmospheric 
— the values are Regnault, 1146.6 B.Th.U.; Southern, 1152 

.Th.U. The quantities of heat available for superheating at 
atmospheric pressure are therefore 44.6 B.Th.U. Régnault, and 
150.0 B.Th.U. Southern ; as this is the difference betw2en the total 
heat in saturated steam at 150 lb. and atmospheric pressure. 

It is known that the specific heat of superheated steam increases 
with the temperature, but as the exact values at high temperatures 
are not definitely known, I shall assume that .48, the ordinary 
accepted value for the specific heat of superheated steam at atmo- 
spheric pressure, is a constant. 

With this limitation, and under the conditions stated, the tem- 
perature of the steam when it has expanded from 150 Ib. to atmo- 


spheric pressure is, if Régnault is aecepted, 212 + “ 
= 304.9 deg. Fah., and if Southern is accepted, 212 + ead 


= 524 deg. Fah. So, if the latent heat is accepted as a variable, 
the temperature has fallen during expansion from 358 deg. Fah. 
to 304.9 deg. Fah., and if the latent heat is accepted as a constant 
the temperature has increased from 358 deg. Fah. to 524 deg. Fah. 

I believe the phenomena noticed by Professor Watkinson is of 
immense practical importance, as it supplies, I feel sure, the key 
to explaining our mysterious boiler explosions. 

As anvther illustration of how our ideas will be changed if the 
latent heat of steam is accepted as a constant, I cannot do better 
than refer to Willans’ trials. If Southern’s law is believed, instead 
of the engine receiving dry steam, as Willans believed, as he 
accepted Régnault, there was a lot of water in the steam when the 
engine received it. 

I must thank “‘G. B. D.” for calling attention to Professor 
Watkinson’s paper, as I have been searching for a long time for the 
evidence it contains, as I felt sure this could take place. 

Blackheath, May 11th. FRANK B, ASPINALL. 





150-TONS FLOATING CRANE. 


Sm,—la your issue datéd April 9th, 1909, you give a description 
of a crane of the type mentioned above as made by Messrs. 
Cowans, Sheldon and Ca., Limited, for Japan. I read the article 
with interest, and with an appreciation of the advantages possessed 
by this type of crane as compared with the cantilever crane. 

In one respect, however, it would appear that the floating crane 
works at a disadvantage. So far as can be judged from the 
description and sketches given, the luffing of the crane frame or 
jib cannot be accomplished without altering the height of the hook, 
v.¢, When the crane is being brought to a position nearer the 
vertical the hook is ineidently raised, and vice vers. This would 
not be felt as a disadvantage when the load is being carried in an 
outward direction, i.¢., when placing loads on board ship, but 
when necessary to work the other way, as must often be the case, 
a large unnecessary expenditure of power in raising the load must 
take place, incidental to the inward luffing of the crane. If the 
load could remain at one height during the operation of Iuffing the 
crane, that is, could the load be travelled in a perfectly horizontal 
plane during this operation, instead of being raised, this loss of 
power would be avoided. 

It would be interesting to know whether the crane described in 
your issue was provided with means for attaining this end. The 
employment of a fusee barrel or of compensating gear between the 
lifting and luffing motions would be necessary for the purpose. As 
the point appears to be one of importance in the general working 
of the crane, the favour of a reply through your columns giving 
the makers’ views thereon will be much esteemed. 

5th May, 1909. H. 


[lt is quite true that during the luffing of the crane from maxi- 
mum to minimum radius the load is raised to a certain extent, but 
this fact, due to the slow speed of luffing, is only responsible for 
an increase of about 20 brake horse-power when lifting 150 tons at 
the maximum radius, and, of courre, decreases as the jib 
approaches the minimum radius, If the crane were electrically 
driven and the cost of working represented by the units of current 
consumed, the point raised by ‘‘H.” would have to be considered, 
but in the case of a steam crane it is not thought that the saving 
would justify the extra complication of gearing necessary to couple 
the lifting gear and luffing screws. In any case the engine 
power provided is sufficient to overcome this extra work, but for 

ractical reasons it would not be advisable to reduce the size 
aioe that adopted. If the elevation or depression of the load 
during luffing is found at any time to be inconvenient, it is only 
necessary for the driver to throw the lifting gear into motion 
whilst the luffing is going on, and thereby maintain the load in a 
practically horizontal plane.—Eb. THE E. | 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—Assuming that your correspondent, in replying to my 
criticism of the 23rd ultimo, again refers to a four-cylinder 
engine having cranks arranged as previously described by him, 
his last statement as to the possibility of obtaining perfect balance 
is no Jess inaccurate than his first. 

Taking the three best known arrangements of four-cylinder 
locomotives—excluding those in which the cylinders are arranged 
in tandem, or those having the two high-pressure on one side and 
the two low-pressure on the other side—we have, first, four high- 
pressure cylinders of equal diameters having equal reciprocating 
masses ; with this arrangement the forces balance but the couples 
which tend to produce swaying movement do not, and to obtain 
perfect balance of these the addition of a balancing mass is 
required. The fact that some designers decide to neglect this 
unbalanced couple does not prove that the engines are, as 
described by your correspondent, perfectly balanced. 

Secondly, taking the high-pressure cylinders outside and the 
low-pressure cylinders inside, with unequal reciprocating masses, 
we have an arrangement in which neither forces nor couples 
balance, 

Thirdly, taking the arrangement referred to in my last letter, 
with high-pressure cylinders inside and low-pressure cylinders 
outside the frames; as in the second case, assuming unequal 
reciprocating masses neither forces nor couples balance without 
the addition of a balancing mass, which will be, as already stated, 
greater than that required for a two-cylinder engine of the same 

wer but having inside cylinders. 

The fact that certain four-cylinder engines may run more 
steadily than certain two-cylinder engines does not prove that in 
such engines the reciprocating masses are perfectly self-balanced 
any more than does the description of them by their proud 
designers and others us ‘‘ balanced compounds” or ‘‘ balanced 
four-cylinder locomotives.” That the matter is one of fact and 





not one for argument may be shown on the drawing board, and in 


no way more conveniently or graphically than by Dalby’s well- 
known method. 

To conclude, I repeat that the reciprocating masses in a four- 
cylinder locomotive having the outside pairs of cranks at 180 deg. 
and the inside at 90 deg., are so arranged that they cannot be 
self-balancing under practical conditions of construction which 

reclude their arrangement in one plane, a fact apparently better 
sew to marine than to locomotive engineers. 


10th April, 1909. SPECTATOR, 





WIND POWER. 


Sir,—The statement contained in my letter of April 20th to the 
effect that the smaller wind motors are the more efficient was not 
made without due consideration. Here, for instance, is a record 
of six wind engines ranging from 12ft. to 30ft. in diameter which 
were tested together at the R A.S.E. trials, when the average 
wind velocity was five miles an hour :— 


. : Gallons p-r 
Dia. of wind ‘ Total gallons eat 
: Sail area. 8q. ft. of sail 
wheel. mped. surface. 
Mops el 4 udete kee ae eC . 8.42 
RR ees Ss ee 7.27 
eas? aig op oe, . 323 3.91 
Dnt bee -- 383 2.58 
| RE eee oe «608583 1.37 
D.. 1.63 


bsp eade pve ie Re. tae eee 
* This engine had ball and roller bearings. 
Other tests at different wind velocities further confirm my view. 
If Mr. Leeming’s theory is correct that the momentum of large 
wind wheels of large diameter and considerable weight causes the 
practical efficiency to be much greater, why not obtain the same 
result with the smaller wheels by increasing their weight? He 
appears to have overlooked the fact that the peripheral velocity 
—assuming similar design—is about the same in either case. 

The last paragraph in Mr. Leeming’s letter infers that I advo- 
cated small clearance spaces between the blades. If he'will refer 
to my letter again he will see that it drew attention to the ex- 
tremely small clearance usually provided in lafge disc mills, and 
suggested that the efficiency would be increased if some of the 
blades were removed. 


London, May 11th. E. LANCASTER BURNE. 





THE INSTITUTION OF CIVIL ENGINEERS AND REFORM. 


Srr,—Anyone who has studied the Council’s present proposals 
must agree with the conclusion arrived at in your leader that such 
can only be regarded as an instalment of a satisfactory scheme. 
The proviso which limits full membership to those who have 
occupied a position of primary responsibility for at least five years 
is indeed retrograde. It was sufficiently absurd, under the old 
rule, that the recognition of a man’s technical capabilities by a 
non-technical public must precede that of his professional brethren, 
but when membership is refused until lapse of time shall have 
conclusively proved that the public has not been in that respect 
what Mr. Bumble would call ‘‘ a hass,” the value of such recogni- 
tion will be debatable. ; 

One scouts the idea that the intention of the powers that be in 
Great George-street is to keep in their own hands the distrioution 
of the plums of the profession, though such will surely be the 
tendency under the working of the rule. coupled with a lessening 
of the Institution’s prestige in the eyes of the general public. 

The student or associate member not under the xgis of one of 
the august bodies referred to can only look to the equivalent of his 
subscriptions and entrance fee in the use of the lurary; and in 
these days of free libraries this may appear poor value. In that 
case, he can console himself with the reflection that he is—at all 
events in intention—devoting his ill-spared contribution to the 
advancement of that science so ably defined by Telford as benetit- 
ing the human race. For his own benefit, he might just as well 
have kept the money in his pocket until the day when, having by 
hook or by crook—we will presume the former—obtained the 
confidence of the public, the Institution will graciously deign to 
receive him into its everlasting habitation. 


May 10th. ASSOCIATE MEMBER. 





CURZON-STREET STATION, BIRMINGHAM. 


Srr,—The interesting article, page 480, omits to mention the 
Curzon-street Station, Birmingham. 

On the 12th August, 1839, when the Birmingham and Derhy 
Junction Company opened their line from Derby te Hampton 
Junction, they had running powers over the London and Birming- 
ham Company’s line from Hampton into Curzon-street Station, 
Birmingham. 

On the 10th February, 1842, the Birmingham and Derby Com- 
pany opened their new line from Whitacre to their Lawley-street 
terminus, and discontinued the use of Curzon-street. 

The Midland Railway Company in 1844 included the Birming- 
ham and Derby Railway, and alsoin 1846 obtained the Birming- 
ham and Gloucester line and the right to run from the ‘‘Gioucester 
Junction,” Birmingham, into the Curzon-street Station, ‘‘or any 
future termination at or near Birmingham of tne said London and 
Birmingham Railway.” 

On 1st May, 1851, the Midland Company closed its Lawley-street 
Station, and ran all its passenger trains into the London and 
North-Western Company’s Curzon-street Station. 

On Ist June, 1854, the London and North-Western Company 
closed its Curzon-street Station, and both North-Western and 
Midland trains ran into New-street. Lawley-street and Curzon- 
street Stations are still used for ‘‘ goods.” 

The narrow-gauge line from Bristol to Gloucester was completed 
and opened on 29th May, 1854, and Midland through trains ran 
from Bradford and Leeds to Bristol. 


Leicester, May 10th. CLEMENT E, STRETTON. 








MANCHESTER ASSOCIATION OF ENGINEERS.—The members of this 
society have arranged to pay a visit to the works of Alfred 
Herbert, Limited, ee on Wednesday, May 19th. On July 
22nd, the cotton mills of the Eccles Spinning and Manufacturing 
Company, Limited, and Monton Mill Company, Limited, Patri- 
croft, will be thrown open for the members’ inspection. On 
October 5th the members will be invited by the President, Mr. 
Joseph H. Stubbs, to a conversazione at the Manchester Whit- 
worth Institute. On October 9th, the opening meeting of the 
fifty-fourth discussion session will be held at the Grand Hotel, 
Manchester. 


THE ENGINEERING GOLFING SocteTy.—The spring meeting of 
this Society was held at Walton Heath on Wednesday, the 12th 
inst., and there was an excellent muster of members. In the 
morning there was a medal round of 18 holes. In the first 
division—handicaps of 10 and under—Mr. G. N. Watney, with 86 
less 2 = 84, won the President’s cup and memento, and also the 
scratch prize ; while Mr. C. G. Paget, with 95 less 10 = 85, took 
second prize. In the second division-—handicaps of 11 and over- 

Mr. S. R. Lowcock, with 93 less 11 = 82, took the Wilson cup and 
memento; and Mr. J. W. Jacomb-Hood, 101 less 12 = 89, took 
second prize. In the afternoon there was an 18-hole round against 
bogey and an eclectic priz3 under half handicap. | In the latter, 
Mr, G. N. Watney scored 78 less 1 = 77; Mr. S. R. Lowcock, 88 
less 54 = 824; and Mr. E. L. Mansergh, 88 less 44 = 83}; and 
Mr. W. H. Shortt, scratch, 84. Mr. Shortt took the prize, as, 


according to the rules, no member could take more than one prize ; 
Mr. Watney and Mr. Lowcock had taken prizes in the morning, 
and Mr. Mansergh took first prize in the play against bogey in the 
afternoon, having tied at 2 down with Mr. Watney. 


My. H. 





Footner took second prize in the bogey competition, 
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NOTE ON A MECHANICAL METHOD FOR DE- 
TERMINING THE THRUST OF PROPELLERS. * 
By J. H. HECK. 

OWING no doubt to the magnitude of the forces and reactions to 


be dealt with, very few attempts have been made in modern steam 
vessels to determine the actual thrust of the propeller, and, where 


Fig.1. 
SKETCH ILLUSTRATING CONSTRUCTION 
OF THRUST METER. 
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such have been made, no description of the apparatus appears to 
have been published. A number of trials having been made with 
various forms of apparatus, it was considered that a short descrip- 
tion would be of interest. The results appear to show that the 
thrust of a propeller can be measured with considerable accuracy, 
if one of the tunnel shafts is utilised to form the ram of a hydraulic 
press and a slight separation is allowed between any two of the 
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casing is fixed in the shaft tunnel, and is made water-tight by 
means of a stuffing-box at each end. It can be filled with water 
and put under pressure by a small force pump, the pressure of the 
contained water being determined by a pressure gauge or recorded 
by an indicator. When the apparatus is to be used for measuring 
the thrust, the enclosed coupling flanges are kept just clear from 


a 
casing is also recorded when the thrust of th i 
to force the shaft back or inward, then the hepa 
peller is very closely given by— 
yp = (Pi + Po) , 


all 
thrust (T) of the pre 


< area of shaft revolving in bearing (1) 


and the resistance F due to the friction by— 
P 


each other, and are also arranged to be capable of being separated < ey > 
a short distance apart—about jin.—in the fore and aft direction. v= q? * area of shaft revolving in bearing (2) 
Fig. Ze 
SKETCH ILLUSTRATING CONSTRUCTION 
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This arrangement produces a powerful and compact hydraulic 
jack, in which the propeller shaft itself forms the ram and the 
short casing in which it revolves the ram chamber. The water in | 
the casing finds its way between the faces of the enclosed 
coupling flanges, and, when put under sufficient pressure, will 
slowly force the shaft outwards, against the thrust of the propeller 
and the friction of the shaft; while, if the pumping is stopped 


Fig. 3. 
ARRANGEMENT OF HYDRAULIC JACKS EMPLOYED 
DURING EXPERIMENTS 


STAMPED | WEIGHTS 












OF THRUST METER. 
| 


SECTIONAL 


ELEVATION. 





=i } 
900090000 60000000 





CONNECTIONS FOR HAND PUMP i 
‘ D GAUGES. | 


+=, TUNNEL Yj 
| SHAFT Y 




















2000000800000 00 

















Pp ie N Swain Sc. 


The test can be made on any two adjoining shaft couplings abaft 
the thrust block. The propeller shaft coupling and the one adjoin. 
ing it were only used for facility of illustration and description, 

In addition to some practical tests, two series of experiments 
have been made in order to determine and gauge th> degree of 
accuracy of the results obtained by this method. In the first 
series, a number of hydraulic jacks with vertical rams, having a 


APPARATUS EMPLOYED FOR DETERMINING 





SS 2 
a 3 


=: SS ctronce pum 
v ai 





pe ta at & 








ELEVATION 
Fig. +. ff y n\y ° 

APPARATUS EMPLOYED FOR DETERMINING \ | J $\. 
THE END THRUST ON REVOLVING SHAFTS. SSF 3'$ 
S A Se 

. —?r 7 sig 

7 e\¢, 

- al K_J <smpensme 0 

wal F m | — =< 


[Semiy Lever 





a: 




















ea) | 
= —E— SD M208 micaton Al 
SS i 
— --= G6) | 1} 
WY Jiu save | micamet oH bh 
| ARCS He Se Pht +B 
ra ae | Pama ES J 
} | fio, ty 
I 3 | 
} i 
| 
HH ELEVATION — 





SCALE PAN [FOR WEIGHTS 


CONMECTION TO HAND PuUMe . | 








“Tae Excinesx” | 


e zy AMD ACCUMULATOR anl | i ies 
Wii] | 





PLAN 





! 
| ACCUMULATORS 


4 /I™ » {LD 
+> OH le-@ oH sett 
aes, if 

\c ° 


THE END THRUST ON REVOLVING SHAFTS 








ELEVATION 





A COMNECTION TO HAND PuMP 
4. AMD ACCUMULATOR 

















>) c 


th 











ieeea 











Swain Sc. 


tunnel shaft flanges. The following is a brief description of the | and the pressure in the casing reduced by allowing the water to | lifting capacity up to 100 tons, were employed—Fig. 3— he ram 
Pp 3 Pp 


method for determining the thrust of propellers :— 


The prcpeller shaft coupling end and the adjoining tunnel shaft | 
coupling end are enclosed for a short length within a hollow | 
cylindrical casing in which the shafting can revolve—Fig. 1. The | 








* Institution of Naval Architects. | 


escape very slowly, then the thrust of the propeller will force the 
shaft back again, or inward, against the pressure of the water in 
the casing and the friction of the shaft. 

If the pressure (P;) of the water in the casing is recorded 
when the eer) pump is displacing or forcing the propeller shaft 
outward a small distance, and the pressure (P.) of the water in the 


chambers being connected with a small hand pump and accurate 
pressure gauges. Known weights (W lb.) having been placed on 
the ram heads of A square inches area, the respective pressures 
P, and P, recorded on the gauges during the operation of lifting 
and lowering the weights were noted. As the motion of the rams 
was slow, the acceleration was practically nil, and the pressure 
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uring such operations. When the weights W 
ted by working the hand pump slowly, the 
reater than that corresponding to 
ently proportional to W + F, where 


ined constant d 
roms being slowly lif 
regssure in the chamber was 
the weight lifted, it being evi 


thrust ranging from 501b. to 5001b. per square inch of shaft 
section. The thrust meter employed—Fig. 6—consisted of a short 
cylindrical casing rendered water-tight by a stuffing-box at each 
end, in which two enclosed shaft couplin ends could revolve. 


Fig. 6. 


THRUST METER EMPLOYED ON EXPERIMENTS. 


| 


| 


was empl »yed in one arrangement—Fig. 4 —to produce the desired 
end thrust, and, in order that this could be regulated, a scale pan 
in which known weights could be placed was suspended from the 
end of the long arm. 


Fig. 8. 
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F is the power necessary to overcome the friction. When the 
pumping was stopped, and the water permitted slowly to escape, 
so as to allow the weight to descend slowly, the pressure in the 
chamber was less than that corresponding to the weight descend- 
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SPECIAL SHAFT COUPLING. 
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ARRANGEMENT OF THRUST METER FIRST EMPLOYED 
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The casing could be filled with water and put under pressure by a 
small hand pump, and the pressure could also be controlled and 
regulated by a screw force pump—H in Figs. 4,5, and 6. The 
coupling flanges were arranged so that their faces could be slightly 








oe F 
=o. 
Te 2 JOINS CRANK SHAFT 


Lh ie 


Swain Sc 


Fig. 1O—THRUST METER WITH TWO HYDRAULIC JACKS 


ing, it being evidently proportional to W — F, the result being 
expressed by— 
P, A = W + F (when lifting) . . . 
P, x A = W - F (when lowering) 


(3) 
(4) 
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separated, the pressure of the enclosed water heing determined or 
recorded by a pressure gauge or indicator. The outer end of the 
shaft representing a tunnel or thrust shaft was fitted with two 
thrust collars, so as to prevent any end motion, and with two 
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Fig. 11—DIFFERENTIAL THRUST METER 


the sum and difference giving — 
Pr 4 » 
We Mey. os ss 8 


yp = Hi —F),. (6) 


By referring to Tables I., I]. and III., it will be seen that the 


| 


weights lifted could be closely determined when employing the | 
recordec pressure, and it may be added that only a very trifling | 


movement of the rams upward and downward was necessary to 
determine the respective pressures, P, and P,. 
vertical passing through the common centre of gravity of the 
known piled weights did not through the vertical axis of the 
rams or plungers, thus producing a bending moment ; in other 
cases the friction was increased by artificial means. Under such 
circumstances, while the difference between the recorded pressures 
varied, the sum of the pressures practically remained constant, 
and proportional to the weights. By watching the pressure gauge, 
the instant when the weights were being lifted or when they were 
descending could be noted with precision. The results of the tests 
made with a number of hydraulic jacks demonstrated that the 
weight or thrust on the ram head could be accurately determined, 
and that the results were independent of the friction of the ram, 
and isolated experiments also proved that this held good if the 
rams, while in the act of lifting or lowering weights, were at the 
same time revolving or rotating in the ram chamber. 

In order to test the method further, a number of experiments 
were made with small revolving shafts which could be subjected 
to various conditions in regard to speed of revolutions, end 
thrust, and friction resistance. The a) paratus, which could be 
hand or power driven, is illustrated by F 4and 5. The maxi- 
mum number of revolutions exceeded 600 per minute, the end 


In some cases the | 





wheels, so that it could be either hand or power driven ; the outer 
end of the other shaft, representing the propeller shaft, revolved 
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In another arrangement—Fig. 5—the lever for producing the 
end thrust was dispensed with, the end of the free shaft repre- 
senting the propeller shaft being inserted into a power or hydraulic 
accumulator, the connection being made water-tight by means of a 
stuffing-box and gland in which the shaft could revolve. By 


| piliag on known weights, the oil contained in the accumulator 
| could be put under any desired pressure, and, therefore, the 


thrust of the liquid on the end of the revolving shaft could be 
varied at will. During the experiments the ram of the accumu- 
lator was kept revolving, in order to ensure accuracy of pressure ; 
it was very easily moved or rotated, and, although there was no 
packing of any kind, it was quite free from leakage at all pres- 
sures. It is a fine specimen of accurate workmanship. With the 
arrangement fitted with the crank lever having a long and short 
arm, a spirit level was used, in order to indicate when the re- 
volving shaft was travelling in or out of the meter or casing, a 
short movement being found quite sufficient to get accurate 
results. When the appiratus wita the accumulator was employed, 
the in-and-out movement of the revolving shaft was determined 
by a simple extensometer and level, and with this instrument only 
a very trifling in-and-out movement of the shaft was necessary in 
order to obtain the data required. 

A number of experiments, under varying conditions, were made 
with the apparatus, both when hand and power driven, the pres- 
sure P, in the meter being noted, which was necessary to force the 
shaft (area A) slowly outward against the thrust (T) and the resist- 
ance due to the friction (F) ; the pumping then being stopped and 
the water allowed to escape very slowly from the meter, the 
reduced pressure Pin the meter was also noted when the end 
thrust was forcing the revolving shaft back or inward. As in the 
case with the hydraulic jacks, it was found that the thrust T and 
the force F necessary to overcome the friction were closely given 
by the expressions— 

a, Py +P 
T a, oT 2 


Z x area of shaft revolving in meter 
P,  . 
Zz 


(7) ~ 
(8) 


When the thrust to which the shafting was subjected was kept 
constant, and the other conditions varied, then, while P, and P, 
would vary, the sum of the two pressures P, + Py» practically 
remained constant or proportional to the thrust. 

In cases where the thrust was of a varying character, the casing 
was connected with a suitable indicator so that the pressures 
could be recorded. In such cases it was found convenient to em- 
ploy a small accumulator in connection with the thrust meter, the 
hand pump communicating with the accumulator, and the accu- 
mulator with the meter, and the method of working was as 
follows:—The miniature accumulator was loaded to a pressure 
slightly in excess of that required to overcome the maximum 
thrust, and was kept full by means of the small hand pump, the 
water from the accumulator being allowed slowly to leak into the 
meter, thus forcing the shaft gradually out. When this had been 
done the connection with the accumulator was cut off, and the 
water allowed very slowly to escape from the meter casing ; in 


= 2 x area of shaft revolving in meter 
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in a bearing, and was capable of sliding a short distance either | this way it was possib'e to obtain a mean pressure both for the out- 
astern or forward. A crank lever having a long and short arm | ward and inward travel of the shaft. As the pressure in the 
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accumulator was slightly higher than that required to overcome 
the maximum thrust, this water of higher pressure leaking very 
slowly into the meter casing, the shaft was also slowly for ed out 
and the pressures in the casing were practically proportional to 
the thrust. If the variation in the thrust was small, the mean 
pressure in the meter casing could be fairly well juiged and 
determined by hand control or the hand pump, provided the 
pressure gauges were carefully watched, and by observing also 
whether the shaft when revolving was moving outward or inward. 

In the experim nts it was found that the resistance F, due to 
the friction, was very greatly diminished when the shafts were 
revolving, and this indicates that in actual practice the power 
necessary to force the shaft out against the thrust, or to produce 
the slight Jongitudinal displacement, will be found less than was 
originally anticipated. Some of the results which were obtained 
during the experiment are illustrated and given in a comparative 
form in Tables IV., V. and VI. The plan illustrated in Fig. 1 is 
the outcome of a number of plans—Figs. 8, 9, 10—which were 
first tested ; in all cases a slight separation of the two coupling 
flanges was required. 

Fig. 12 shows a general plan of the tunnel, showing the arrange- 
ment of thrust meter, hand pump, indicator gauge, and ordinary 
shaft bearmgs. The thrust meter is only intended to be used on 
trial trips or on special occasions. After a trial the upper cap 
could be lifted, the special bolts removed, other bolts driven in, 
and the nuts tightened up, and it could then be used to form a 
tunnel shaft bearing. It could, however, also be designed, if re- 
quired, to be capable of being used at any time during the course 
of a voyage. 

A full description of the apparatus and the arrangements is as 
follows :— 

Fig. 1. Sectional elevation and plan ofan ordinary propeller thrust 
meter. It consists of a cylindrical hollow casing M, formed of two 
parts bolted together, having stufting-boxes and glands G G at each 
end in order to make it water-tight. The casing is bolted by a 
foot F to a seating in the tunnel and can be filled with water and 
put under pressure by a small force pump. A suitable gauge and 
indicator are fitted where necessary, in order to determine or 
record the pressure of the enclesed water. The shaft coupling 
ends, P and T, are enclosed and can revolve in the casing. The 
face: of the flanges are arranged so as to be capable of being 
separated iin. apart in the direction of the longitudinal axis. In 
small shafting subject to heavy thrust, asin the case of torpedo vessels, 
the short portion of the shaft working in the bearings of the meter 
casing could be made of greater diameter. This would increase 
the effective area opposing the thrust, and ensure the retention of 
pressures in the meter casing. 

Fig. 2. Sectional elevation and plan of a thrust meter M, 
having separate stuffing-boxes and glands GG at the ends. The 
casing M may be of two or more parts, or it can be made of one 
cylindrical piece if the casing is put into position before the shafts 
P and T are connected together. 

Fig. 3. Elevation of the arrangement employed in the experi- 
ments with hydraulic jacks having a lifting capacity up to 100 
tons. The jacks were placed with the rams H in a vertical 
position, the known weights W being piled on the table T ; the 
ram chambers were filled with water and put under pressure by a 
small force pump P, the pressure being determined by the 
gauge G. 

Fig. 4. Plan and elevation of the apparatus employed in con- 
nection with the tests made with small revolving shafts which were 
subjected to various end thrusts. The apparatus was driven at 
different speeds, the maximum rate exceeding 600 revolutions per 
minute, the end thrust on the shafting varying from 50 1b. to 
500 Ib. per square inch of shaft section. P, shaft capabfe of 
moving endways a short distance ; T, shaft prevented from moving 
endways by thrust collars CC ; W, driving pulley ; F, fiy-wheel ; 
M, thrust meter over ends of shafts P and T, the coupling flanges 
of which were capable of being separated a short distance apart 
in the direction of the longitudinal axis of the shafting ; D, pres- 
sure gauge ; E, connection to hand pump, and, if necessary, to 
indicator and accumulator ; H, small screw force pump for control- 
ling and regulating pressure in the meter casing M ; K, crank 
lever for producing ead thrust on end of shaft P ; L, scale pan-for 
weights to regulate end thrust; O, bearings for revolving shafts 
P and T ; GG, glands and stuffing-boxes. 

Fig. 5. Plan and elevation of the apparatus employed in con- 

_ nection with the tests made with small revolving shafts, in which 
the end thrust was produced by the direct pressure of the water 
or oil contained in an accumulator. The general arrangement 
was similar to that illustrated in Fig. 4. The end thrust, how- 
ever, was produced by inserting the end of the shaft P into an 
accumulator K, the connection being made water-tight by means 
of a stuffing-box and gland in which the shafts could revolve. R, 
ram of accumulator ; V, table for weights to put oil in accumulator 
under pressure, so that the thrust on end of shafting car. be varied 
as desired ; X, extensometer or indicator gauge for determining 
end movement of shafts in or out of meter M ; C, connection for 
pressure gauge or indicator ; E, connection for hand pump and 
accumulator 

Fig. 6. Sectional elevation and end view of meter employed in 
connection with apparatus illustrated by Figs. 4 and 5. P, shaft 
capable of moving endways a short distance. T, shaft prevented 
by thrust collars from moving endways. M, meter casing having 
stuffing-boxes and glands GG in order to make it water-tight, and 
in which the shaft could revolve. BBB, bosses or flanges for 
connection to hand pump, pressure gauge, indicator, or accumu- 
lator. H, screw force pump for regulating and controlling pres- 
sure in casing. 


Fig. 7. Special form of shaft coupling used during a portion of 
the tests. 
Fig. 8. Sectional elevation of apparatus, in which a hydraulic 


ram was employed in a hollow shaft. In this arrangement a 
hydraulic ram R was inserted in a small hollow shaft T and 
revolved with it, a water connection being made between the ram 
R and the meter casing M by means of a small aperture H. The 
head of the ram pressed against the coupling face of the adjoining 
shaft, the casing c-uld be filled with water and put under pressure 
by a small hand pump; the casing M was bolted to a suitable 
foundation. 

Fig. 9. Sectional elevation of modified form of apparatus, illus- 
trated by Fig. 8. In this arrangement the shaft P is utilised to 
form a hydraulic ram, the casing Ms, which revolves with the 
shafting, being the ram chamber. This chamber is rigidly 
attached to the collar C, of the shaft T, and is an easy fit, and 
capable of sliding in the fore and aft direction on the collar C of 
the shaft P. The chamber M is fastened to a suitable foundation, 
and together with M, can be filied with water and put under pres- 
sure by a small force pump, a water connection being made by 
means of the small aperture H. The water finds its way between 
the faces of the couplings B and B,,-and the two shafts could be 
separated slightly apart by putting the water contained in the 
casings under sufficient pressure. The casings are made water- 
tight by means of the stuffing-boxes G G and the packing L L. 

Fig. 10, Plan of arrangement with two hydraulic jacks and 
tvo thrust blocks. In this arrangement two thrust blocks, T and 
Ty, were used, T being fixed and T. capable of shifting a short 
distance in the longitudinal direction. Hydraulic jacks H H, one 
on each side, connected the two thrust blocks. The coupling 
flanges C C between the two blocks were capable of slight separa- 
tion, so that when the jacks were put under pressure the after 
block and the shaft would be forced back a short distance. A pipe 
P connected the two jacks, and also afforded attachment for a 
hand pump and pressure gauge. 

Fig. 11. Sectional elevation of differential thrust meters in 
parallel. In this arrangement two meter casings M M are shown, 


enclosing at one end an ordinary part D and at the other end an 
enlarged or swelled part L of the tunnel shaft S. The casings are 
connected together by the pipe P, which is in communication with 





a hand pump and gauge, in order that the casings can be filled 
with water and put under pressure and the latter determined. 
The casings are made water-tight by means of the stuffing-boxes 
and glands GG in which the shafts revolve. The coupling C is 
capable of being separated a short distance apart from the adjacent 
coupling Cy. 

Fig. 12. General arrangement in tunnel of thrust meter, hand 
pump, indicator gauge, and ordinary shaft bearings. 


TABLE I.—Euperiments with 75 ton Hydraulic Jack, 


oo * 
Pressure corre Actual pressure 





Weight spondiog to -anmiaiein a 
lifted jack | wuiets te | vos ib | p, | Pe 
in Ib. w 
A os 
1 692 4, 24.75 o7 | 223 
2 916 32.3 22.5 3 =| 30 
3 1140 40.3 49.5 43 «| 38 
4 1364 48.2 43 51 45 
5 1588 56.1 56 69 | 53 
6 1812 64 63.5 67 60 
7 2.35 71.9 2 7% 68 
8 2260 8) 89.12 84.75 | 75.5 
9 2480 87.6 88 94 | 82 





TABLE I1.— Experiments with 50-ton Hydranlic Jack. 


i 
oO 
J 
uo 

| 











| | 
-% 1978 101 | : - 
2 | 2258 | 114.6 | 115 — 
3 | 2538 128.8 | 130 ;— os 
4 | 2818 143.04 145 ;o— o= 
5 | 3048 | 1*7.2 156 _ 
6 | 3378 | 171.5 173 = - 
7] 3658 185.7 186 _— —_— 
8 | 438 | 205 204 —|- 
9 | q2igsi 214.1 213 ee 
10 | 4498 228.3 229 _ - 
ll 4778 | 242 242 — _ 
12 8158 236.7 259 - 
TABLE IIL.—Euper iments with 100-ton Hydraulic Jack. 
| 
1 1403 34.05 | 34.4 - 
2 1627 39.5 | 39.25 = 
a4 1851 44.9 44.2 - 
7 2 75 51.3 50 a = 
5 2299 55.8 56 _ _ 
6 2859 69.4 69.5 _ — 
7 3419 83 83 ~ - 
8 3979 96.58 .75 — 
9 4539 110.2 109.25 - 
10 5099 123.7 123 _ a 
W = Weight lifted in 1b. 
A = Area of ram in square inches. 
P, = Pressure in chamber when lifting weight. 
Po = Pressure in chamber when lowering weight, 
TABLE I1V.—Erperiments with Revolving Shafts. 
Revolutions 50 to 60 per minute. 
| Thrust on ends of revolv- | 
Actual thrust on | ing shafts in Ib. per sq. in. 
| endscfrevolving | of shaft section as deter- 
shafts in lb. per | mined by meter. 
square inch of | P, + P 
shafc section. | 2 ee 
1 | gt | 91.8 
2 | 122.25 123.5 
3 | 153.5 154.25 
4 | 169.25 170.5 
5 185 184.75 | Pressure on end of | 
6 | 200.8 | 201 shaft preduced by 
7 4 216.5 | 216.5 apparatus illus. | 
8 | 248 | 249.25 trated in Fig. 4 
9 | 279.25 280.5 
10 | 307.5 308 
ll | 353 357 
12 420 | 423 
P; = Pressure in ib. per square inch ‘n meter when shaft was being 


forced outward by force pump against the ent thrust. ; 
P2 = ssure in Ib. p r square inch in meter when shaft was being 
forced back or home by the end thrust. 
TABLE V.— Experiments with Revolving Shafts. 


Revolutions about 410 per minute. 


a9 1 127 
yi 141.8 143 
3 | 57.5 1&8 
4 | 173.14 175 
5 | 1 | 189 | Pressure on end of 
6 204.5 | 205 shaft produced by 
7 22.2 223 | apparatus _ illus- 
8 | 236 | 238 trated in Fig. 4 
9 | 251.6 | 255 
10 | 267 .3 | 27t 
11 | 283 285 
3 319 


12 | 314. 


P, = Pressure in lb. per square inch in meter when shaft was being | 


forced outward by force pump against the end thrust. 
P. = Pressire in lb. per square inch in meter when shaft was being 
forced bick or home by the end thrust. 
TABLE VI.—Experiments with Revolving Shafts, 
Revolutions about 50 to 60 per minute. 


1 37 36.5 

2 65 

3 8&3 83.7 ! Ends of shaft revolv- 
4 93 95.5 ing in accumulator 
5 125 | 324 as illustrated by 
6 130 | 160 Fig. 5 

7 177 177.5 

8 205 | 


P, = Pressure in lb. per square inch in meter when shaft was being 
for ed into the accumulator. 

P. = Pressure in lb. per square inch in meter when pressure in accumu- 
lator forced shaft back again into meter. 














LAUNCHES AND TRIAL TRIPS. 


Sun II, steel screw sea-going tug ; built by Earle’s Shipbuild- 
ing and Engineering Company; to the orderof Mr. W. H. J. 
Alexander, of London; dimensions, 100ft., 25ft. 6in., 12ft.; 
engines, triple-expansion, 15in., 24in., 40in. by 27in. stroke, pres- 
sure 180 lb.; launch recently. 

SAGA, passenger steamer ; built by Swan. Hunter and Wigham 





Richardson, Limited ; to the order of the ''hule Steam Shipping | 


Company of Gothenburg; dimensions, 322ft. by 46ft. beam ; 
engines, triple-expansion ; launch, 21st ult. 

LaDy CaRTER, steam launch; built by Vosper and Co, 
Limited ; to the order of the Crown Agents for the Colonies ; 


ham Richardson, Limited; to the order of the Anglo-Six 
Petroleum Company; dimensions, 418ft. by 51ft. in. by 3Ift. 
to carry 7700 tons ; engines, triple-expansion, 264in., 43in, 72in’ 
by 48in. stroke, pressure 180 lb.; constructed by the Wallsend 
Slipway and Engineering Company, Limited ; liquid fuel trig) 
April 28th. ’ 

KEYPORT, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; for the Canadian lake trade: 
dimensions, 250ft. by 424ft. beam ; engines constructed by the 
North-Eastern Marine Engineering Company, Limited ; launch 
May lst. 








ContRActs.—The Austro-Hungarian Government have ordered 
two more small shallow draught gunboats for service on the Danube 
propelled by internal combustion engines similar to those supplied 
last year by Messrs. Yarrow and Co., of Scotstoun. The vessels 
are being built by the Danubius Company, Budapest, and the 
machinery by Messrs. Yarrow.—The contract for the warmin, 
and ventilation of the new large office buildings under erection at 
Port Sunlight for Lever Brothers has been placed with the 
Sutcliffe Ventilating and Drying Company, Limited, Manchester, 
Direct heating by low-pressure hot-water radiators will be com. 
bined with a Plenum system, whereby fresh filtered air is passed 
over the radiators during the time the offices are occupied, sutticient 
air being delivered into the buildiog to supply 3000 cubic feet per 
hour to each person. During the night the radiators will be used 
alone for maintaining the temperature.—R. H. Longbotham and 
Co., Limited, of Wakefield, have received an order for a complete 
coal screening plant for the Cortonwood Colliery Company 
Limited, near Barnsley. This plant is to be used in connection 





with a complete new washing and coke oven installation, and will 
| have acapacity of 1200 tons per day. This firm is also engazed in 
| erecting a large coal handling plant for a South Yorkshire colliery, 
| in addition to a screening plant for the North of England.—The 
| Mirrlees Watson Co. has during the past two months received orders 
for surface-condensing plants from the Braidwater Spinning Com. 
pany, Ballymena ; Spencer Moulton and Co., Bradford-on- \ von : 
Baroda State, and from the Liverpool Corporation ; and for baro- 
metric condensing plants from the Salt Union, Limited, and for 
various places in Central and South America, Spain, Vancouver, 
and South Africa. The whole represents a steam duty exceeding 
300,000 Ib. per hour. 


THE JUNIOR INSTITUTION OF ENGINEERS,—At the last meeting 
of this Institution held at the Royal United Service Institution, 
Whitehall, Mr. F. D. Napier, A.M.1I. Mech. E., member of Council, 
presiding, a paper on “‘ Distributing Systems for the Supply of 
Electricity ” was read by Mr. Charles H. Smith, A.M.I.E.E. After 
some introductory remarks with reference to determining the 
choice of the method of supply, the author dealt at some length 
with the arrangement of networks. The requirements of an efficient 
system of distribution from a generating station which had to be 
built a long distance from the centre of load, but not far enough 
to justify the generation of E.H.T. alternating current, were set 
forth. Passing on to pressure regulation, the author dealt with 
the load in relation to the section of conductors. The objections 
to a three wire system with an uninsulated neutral conductor were 
reviewed. The characteristics of single T.C.C. and three core 
cables were compared, and with regard to the former it was 
demonstrated that if the insulation of the neutral conductor 
| which should always be on the outside—was well tested and kept 
sound, the good condition of the positive and negative conductors 
was practically assurei. The Lirchwood insulating disc devised 
by the author to enable negative and triple services to be put 
on ‘‘alive” without very serious risk were illustrated. Dealing 
with lead-sheathed cables, the methods adopted for the pro- 
tection of the sheath were described, and the extent to which 
the bonding of the lead affected the design of the joint boxes 
was indicated. In the section of the paper devoted to services 
practical information was given with reference to armoured and 
plain lead-covered cables, cheap service connections, supply to 
| large consumers, and cut-outs. Details of methods of laying 
cables underground followed, and examples proving the unsuit- 
| ability of cast and wrought iron pipes for such work. 


THE ANALYSIS OF AIR.—At the meeting of the Society of Public 
| Analysts on Wednesday, 5th May, in the rooms of the Chemical 
| Society at Burlington House, Mr. W. J. Atkinson Butterfield, M.A., 
F.1.C., read a paper on the analysis of of the air of mines, of which 
the following is an abstract:—The methods of analysis described 
| refer only to the estimation of moisture, carbon dioxide, methane 

(tire-damp), or small quantities of other combustible gases, oxygen, 

and, by difference, nitrogen. The methods have for the most part 

been devised or perfected either eet or with the aid of 
| collaborateurs by J. S. Haldane, M.D., F.RS., but the original 

descriptions of them are scattered and certain modifications have 
| been introduced aiming at greater ease and certainty of operation. 
The results of extended experience of them can also now be recorded. 
The estimation of moisture must necessarily be carried out on the 
spot, and in the present paper the author refers in detail only to 
the gravimetric chemical method. This method, with the precau- 
tions indicated in the paper, admits of a far higher degree of 
accuracy being attained in the estimation of moisture than is 
afforded by any other chemical or any physical (psychrometric) 
method. The special form of stoppered double absorption tube 
which experience has shown to be the most suitable for carrying 
out this estimation will be shown. The absorbent used is graou- 
lated pumice saturated with concentrated sulphuric acid. The 
| estimation of moisture by this method is conveniently made in 
conjunction with the gravimetric determination of the carbon di- 
oxide in air, for which the same form of double absorption tube is 
used, the absorbent in this case being freshly prepared granulated 
soda-lime. This is the most accurate known method of determin- 
ing carbon dioxide in air, but it gives only the average content of 
the air for a period of not less than ten minutes, The mean error 
| of the determinations is about 0.1 per cent. on the amount of 
| moisture or carbon dioxide, or say + 0.01 part of either constituent 
| per 10,000 parts of air. For the remaining methods of analys’s 
| described, samples of air collected in bottles of 2uz. capacity 

are amply large enough. The precautions necessary in taking 

samples in such bottles and in the transport of the samples after 

collection are referred to. Extended experience of the transport 
| of such samples in suitable boxes by post shows that on the average 
only four per thousand of the samples do not arrive in good con- 
dition. The volumetric determination of carbon dioxide by the 
portable Haldane apparatus is referred to, and a modified form of 
the apparatus which possesses some advantages for laboratory use 
is described and will be shown. The mean error of determinations 
of carbon dioxide by this apparatus amounts to + 0.2 part of 
carbon dioxide per 10,000 parts of air. The use of a control tube 
| and a differential pressure gange containing a solution of caustic 
| potash or other aqueous liquid which was introduced in the last- 
| named apparatus for the purpose of rendering the volumetric 
| analysis of a gas independent of variations of temperature and 
| barometric pressure is referred to in connection with its general 
| applicability to the analysis of air and gas. This control tube and 
| gauge are empl yed in the apparatus for the determination of 
| methane (fire-damp) and oxygen in air which is next described. 
|The methane is estimated by combustion over a heated spiral 
| platinum wire, and absorption by caustic potash solution of the carbon 
| dioxide produced by thecombustion. ‘I'he oxygen is determined by 
means of an alkaline solution of pyrogallol. The requisite con- 
| ditions for the preparation of this solution in a maximum state of 

efficiency are described. The degree of accuracy attainable in the 





| estimation of fire-damp and oxygen with the apparatus described 


and shown is such that the error in the results, stated in percent- 


dimensions, 30ft. by 7ft.; engines, compound, 5in., 10in., pressure ages of the original volume of air, need not exceed 0.01. 
a 


140 lb.; trial trip, April 22nd. 


A portable and a laboratory type of apparatus for the complet ¢ 


PATELLA, steel screw steamer ; built by Swan, Hunter and Wig- | analysis of air to this degree of accuracy will be shown, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Raw Iron Market. 

Iv cannot be reported that the Birmingham iron market 
mprovement on its recent condition. The tone, 
so far as raw iron is concerned, is fairly good, but that is as much 
as can be said. The spurt in the purchasing of pig iron was not 
of sufficient duration to enable smelters to force an advance of 

rices for early delivery, but most consumers placed a respectable 
eight of orders, and, while there is less business passing now, 
quotations are firmly maintained. Contracts are being renewed 
- they come to an end and producers are steadily employed. An 
advance on present rates is being asked for deliveries in the secund 
half of the year, but there is little or no forward business being 
Producers are a little anxious over the tardiness with 
which specifications for deliveries are sent. in on contracts entered 
into during the spurt. The end of the strike at the blast furnaces 
in North Lincolnshire is welcomed by sellers of Lincolnshire irons, 
since the dispute was necessarily interrupting business consider- 
ably. ‘The Lincolnshire make of iron is estimated at about 8000 
tons weekly. Common qualities of Staffordshire forge iron make 
46s; part-mine, 48s, to 49s. 6d.; best all-mine, 80s. to 81s.; and 
cold blast, 110s, Northamptonshire brands are steady at 46s, to 
47s., and Derbyshire hold their own at 47s. 6d. to 48s, 6d. There 
is a slightly better inquiry for North Staffordshire, which is 
quoted at 49s, to 50s. 


is showing i 


placed. 


New Hematite Iron Manufacture. 

A new attainment in hematite iron manufacture has to be 
placed to the credit of this part of the kingdom. A large English 
firm which owns valuable copper and iron pyrites deposits in the 
Bilbao district has long been desirous of ascertaining if it was 

ssible to employ the pyrites residual after the copper and sulphur 
Bad been extracted in the production of hematite pig iron. This 
residual is now sold, amongst other purposes, for fettling 
puddling furnaces, is known as ‘‘pottery mine,” and realises 
203, per ton. The difficulty in employing it as a blast furnace 
ore lay in the circumstance that after the extraction of the 
copper and sulphur it could only be supplied to the furnaces in 
the form of a powder as fine as flour, and the rich-ness of the ore, 
which contains something like 95 per cent. of iron, choked the 
furnaces. Messrs. Bradley, whose furnace is in the hands of 
extremely skilful management, have, it is reported, succeeded in 
smelting it, and have produced hematite iron equal, it is said, to 
any turned out on the West Coast. The iron has been sold and 
gone into manufacture. 


Finished Iron Slow. 

The indications of improvement in the finished iron trade 
are not yet very substantial. A few makers report that specifica- 
tions have been coming in more free'y, but this experience is not 
general. Manufacturers of galvanised sheets are able to main- 
tain a steady output on old bookings, but new orders are scarcely 
so numerous as recently. Inthe bar trade there is still a rather 
keen desire for orders, and some of the makers are very 
irregularly engaged. The best off are those engaged in best bar 
production, The Association rate for galvanised sheets remains 
at £12 10s. for 24 w.g. material f.o.b., while black sheets sell on 
the basis of £7 5s. for doubles and £7 17s. 6d. for trebles. There 
is a better inquiry for spelter, and the price has improved to about 
£22 10s, per ton. Bar iron is selling at £8 for “‘ marked ” sorts, 
£6 10s. for North Staffordshire ‘‘crown” bars at the ports, and 
£5 17s. 6d. to £6 per ton for ordinary merchant bars. 


New Works. 

A new sheet ironworks and galvanising works is, it is this 
week reported, to be opened at Wolverhampton. The firm 
concerned is stated to be the Godfrey Johnson Corrugated 
Company, London, which, it is said, intends to start sheet 
mills and galvanising plant at Wednestield, close to Wolverhamp- 
ton, Further particulars are awaited with son.e interest. 


Steel. 

Business in steel this week is slow. Prices are named as: 
—Bessemer sheet bars, £4 12s. 6d.; Siemens sheet bars, £4 15s. ; 
angles, £5 lids. to £5 17s. 6d.; girder plates, £6 to £6 2s. 6d.; 
boiler plates, £7 ; joists, £5 19s. to £6 5s.; mild bars, £6 7s, 6d. 
to £6 17s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 
Pig Iron Dearer. 

THE attendance on the Manchester Iron Exchange on 
Tuesday was quite up to the average, and the tone displayed was 
better than has been the case for some time past. At the time of 
writing, however, there seems to be some giving way in Middles- 
brough brands, owing to speculation, but on spot there has been 
no change. Scotch iron showed an almost unexpected revival, 
All sorts deliverable in this district of No. 3 foundry were advanced 
fully 6d. to 1s, per ton, and the representative of a firm cf well- 
known Scotch makers informed us that they were not anxious 
sellers, even at the advance. The forward position is extremely 
uncertain, especially in face of the excellent reports which come 
from the United States and other countries. (Generally speaking, 
it is not expected that we shall see lower prices ; on the other 
hand, there is a distinctly upward movement. The Lincolnshire 
strike has been settled, and, although this will release a certain 
quantity of iron to come into consumption, it does not affect spot 
prices to any material extent. Derbyshire and Staffordshire were 
about unchanged. Hematite iron was about 6d. per ton better. 
There is no change in forge; if anything, there is a weaker 
position, 

Finished Iron and Steel. 
; The feeling is quietly steady. Billets are perhaps ashade 
easier. 


Copper, Sheet, Lead, and Tin. 
. Manufactured is gradually approximating to the advance 
in the raw material. Sheets had a ‘“‘spurt” a week ago, but this 
has died out to some extent. Tubes, both brass and copper, were 
‘juoted fd. per Ib. higher. Tough ingot showed no change. Sheet 
lead: Quiet and unchanged. Tin: English ingots a shade firmer. 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s, 6d.; 
Staffordshire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s. ; Middles- 
brough open brands, 57s. 4d. to 57s. 10d. Scotch: Gartsherrie, 
59s. to 59s, 6d.; Glengarnock, 59s. to 59s. 6d.; Eglinton, 57s. 6d. 
to 58s.; Dalmellington, 57s. 6d. to 58s., delivered Manchester ; 
West Coast hematite, 58s, to 58s. 6d.; East Coast ditto, 55s, 6d., 
both f.o.t, Delivered Heysham: Gartsherrie, 57s. to 57s. 6d.; 
Glengarnock, 57s. to 57s. 6d.; Eglinton, 55s. 6d. to 56s. ; Dalmelling- 
ton, 55s, 6d. to 56s. Delivered Preston: Gartsherrie, 58s. to 
58s. 6d.; Glengarnock, 58s. to 58s. 6d.; Eglinton, 56s. 6d. 
to 57s.; Dalmeilington, 56s. 6d. to 57s. Finished iron: Barr, 
£6 10s,; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s, 6d. to £6 fs.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, 
£7 is. 6d.; plates for tank, girder, and bridge work, £6 5s, to 
£6 7s, 6d. ; English billets, £4 10s. to £4 15s. ; foreign ditto, £4 5s. 
to £4 10s.; cold drawn steel, £9 5s, to £9 10s, Copper: Tough 








ingot, £62 103. ; best selected, £62 10s.; sheets, £73 per ton ; 
copper tubes, 9¢d.; brass tubes, 78d.; condenser, 83d.; rolled 
brass, 62d.; brass wire, 62d.; brass turning rods, 62d.; yellow 
metal, 6#d. perlb. Sheet lead, £17 5s. per ton. English tin 
ingots, £131 103, to £132 per ton. 


The Lancashire Coal Trade. 

At the Coal Exchange on Tuesday there was rather a poor 
attendance, and the feeling was decidedly weaker. This was very 
marked in domestic fuel, which has declined in demand owing to 
the fine weather. The short time being worked in the cotton dis- 
tricts also militates against slack, odd lots of which could be 
bought at under last week’s quotations, Shipping demand 
quiet. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is not much improvement to note in the position of 
the hematite iron trade this week. Orders are not coming in 
freely, and the extra demand incidental to the placing of Dread- 
noughts and other classes of shipping tonnage has not yet been 
felt, although it is firtnly believed it will soon assert itself, In the 
meantime makers are busier than they have been, and there is 
some expectation that one or two additional furnaces will soon 
have to be put in blast. At Barrow at present four furnaces are 
in blast, and it is likely that a fifth will lighted ere long, but 
this largely depends on the demand for crude metal for steel- 
making purposes. Stocks are not increasing, and the whole of 
the make of the twenty-four furnaces in blast in the district is 
going into consumption. Prices are a shade higher, with makers at 
58s. 6d. for mised Bessemer numbers net f.o.b., and warrant iron 
sellers at 57s. net, cash buyers 3d. less. A good business is teing 
done in special hematite iron, and more activity is shown in 
spiegeleisen and ferro-manganese, some of which is being sold to 
foreign users. In scrap iron a better trade is being done. The 
charcoal furnace at Backbarrow, which has been at a standstill 
for some time owing to a breakdown, is again in blast. It is the 
only charcoal furnace in England, and its product is in good 
demand for purposes in which only the best grades of metal can 
be employed. Huge stocks of charcoal have been housed along- 
side the furnace, and it is expected it will be kept well employed 
for some time to come. Iron ore is in moderate demand at 
17s., 13s, 6d., and 11s. for best medium and ordinary sorts net at 
mines. 


Steel. 

The steel trade is only very indifferently supplied with 
orders. The demand for rails is quiet, and orders are not coming 
in as quickly as those in hand are being completed. There is a 
small demand for tin bars, shoe plates, hoops, and merchant steel, 
but a very small trade in shipbuilding material, most of the orders 
for which have recently been placed in South Wales, The installa- 
tion of the new gas-blowing and electric-power plant at the Barrow 
Steel Works has been thoroughly successful. The waste gas 
obtained from the blast furnaces is used in gas engines for blowing 
the furnaces in gas-driven electric generators, and in firing the 
Stirling and Lancashire boilers which drive the Bessemer depart- 
ment of the steel works. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports are 
low. Last week they amounted to 12,147 tons—ircn 5735 tons, and 
steel 6412 tons—as against 17,135 “tons for the corresponding 
period of last year, a decrease of 4988 tons. For the year to date 
the shipments aggregate at 212,264 tons, against 188,375 tons for 
the corresponding period of last year, an increase of 23,889 tons. 
Freights remain low, Coal and coke in fair demand at steady 
prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Coal Traffic with Hull. 

THE return of the Hull Chamber of Commerce and Ship- 
ping for April shows that the quantity of coal dealt with at the 
port last month was not equal to that for the corresponding month 
of 1908. From all sources last month Hull received a weight of 
413,344 tons, as compared with 431,344 tons a year ago. During 
the four completed months the weight was 1.586,688 tons, against 
1,926,432 tons for the similar period of 1908. There is thus a 
decrease of 18,000 tons and 339,744 tons for the month and four 
months respectively. The latter figures exhibit an average 
reduction of 84,936 tons per month, so that it is evident there has 
been a considerable improvement in trade during the last two 
months in comparison with the two earlier months of the year. 
The principal feature in the individual tonnage return is the 
remarkable advance in the tonnages from Denaby and Cadeby 
Main. During April the quantity forwarded from these pits was 
78,248 tons ; for the four months, 257,400 tons. These figures 
compare with 35,816 tons for April of last year, and 133,744 tons 
for the first four months of 1908. Next to Denaby comes Glass 
Houghton, which has increased to 32,024 tons for the month from 
8136 tons for April of 1908, Manvers Main is third with 26,720 
tons, against 30,112 tons last year. 


The Export and Coastwise Trade. 

‘The coal exports from Hull show a fair increase—208, 767 
tons, compared with 189,956 tons for April of last year, an 
advance of 19,011 tons. For the four months, however, there is a 
slight decrease— 668,685 tons, against 681,370 tons for the similar 
period of 1908—a difference of 12,685 tons. The principal foreign 
market during April was Holland, which took 44,§31 tons, against 
33,956 tons, Germany coming next with 41,845 tons against 29,256 
tons, Egypt third with 21,278 tons against 6981 tons, and Sweden 
close up with 21,148 tons against 28,842 tons. Austria again 
shows a Jarge advance—to 11,492 tons from 302 tons; France a 
decline to 3797 tons from 13,412 tons. Denmark has declined to 
7726 tons from 12,153 tons, and South America is down to 11,337 
tons, from 23,392 tons, Coastwise exports from Hull Jast month 
amounted to 61,245 tons, of which I[ondon took 46,255 tons. 
During the four months 270,395 tons have been forwarded coast- 
wise, London receiving 193,915 tons. 


Steam Coal Firmer, House Coal Quiet. 

The navigation is now open, acd considerably better 
prices have been asked and realised for steam coal ; 9s. per ton is 
being freely offered by buyers, and in some cases even higher 
prices than this have been obtained. The demand from the 
Humber is very heavy, and there is a good inquiry from the 
Mersey. Steam nuts are also moving freely at firm rates. House 
coal still continues moderate, as usual at this season of the year, 
at the reduction of 9d. to 1s. per ton on best qualities, as men- 
tioned last week. Seconds are easier by about 6d. per ton. 


Small Coal and Coke. 

For best qualities of wished smalls and slack the good 
demand formerly noted is maintained. Noimprovement to report 
in secondary grades. The call for qualities used in the textile 
districts is good at 4s. 6d. to 5s. 6d. per ton. Coke continues in 
pretty fair demand, but it is not expected that the resumption of 
work in the Frodingham district will materially alter the situation, 
as the contracts previously made have only been temporarily sus- 
pended. Quotations keep at figures given last week, viz. :—Best 
washed coke, 10s. 6d. to lls. per ton; unwashed, 10s. to 10s, 6d. 
per ton. 


The Iron Market: Settlement at Frodingham. 


This week a settlement of the difference between the iron- 
masters and the blast-furnacemen in the Frodingham district has 





fortunately taken place, the men returning to work on terms 
mutually agreed to, with an arrangement for the future regula- 
tion of wages. As the masters had considerable stocks the 
renewal of working operations will not very much affect the 
market. Official quotations remain es given in a former report :— 
Lincolnshire No. % foundry, 47s. 6d. per ton; No. 4 ditto, 46s. 6d. 
per ton ; No, 4 forge, 46s. 6d. per ton; No. 5, mottled and white, 
46s, 6d. per ton ; basic, 48s. per ton. A premium of ls. 6d. per 
ton is required on these quotations for deliveries to the end of 
June. Derbyshire iron unaltered at 50s. per ton for No. 3 
foundry, and 49s, per ton for No. 4 forge. Lincolnshire and 
Derbyshire quotations net, delivered in Sheffield and Rother- 
ham. The advanced hematite prices given last week have been 
maintained without much increase in business. An export trade 
of moderate dimensions is still going on, but there is nothing 
fresh to note with respect to the home demand or new work. 
West Coast hematites, 68s. to 69s. per ton ; East Coast, 64s. to 
65s. per ton, both less 24 per cent., delivered in Sheffield and 
Rotherham. 


Hoops, Bar Iron, and Sheets. 

The position has undergone no ch The busi is 
somewhat unevenly divided, several makers being able to give a 
full week’s work, while employés in other directions are on sbort 
time. Quotations :—Hoops, £7 10s. per ton; bar iron, £6 10s. 
per ton ; sheets, £8 10s. per ton. 





Military, Railway, and other Material. 


During the past week orders have been definitely placed 
on the Clyde and the Tyne for two of the Dreadnoughts, and the 
heavy forgings for thes are expected to come to Sheffield for the 
most part, which will afford a continuation of work in several of 
the East End establishments, more particularly for the machine 
shops. Two of the Dreadnoughts, it will be remembered, are to 
be built in the dockyards. No doubt Sheffield will have its share 
of the armour for these battleships when the allocation of orders 
takes place. Sheffield will also be favourably affected by the 

lacing of the orders for guns, which will come at a later date. 

he condition of the railway material manufacture still continues 
very quiet, no fresh orders of any magnitude having been recently 
received. The engineering establishments have not found matters 
improving much, and the varivus local trades dependent upon 
them are consequently but moderately employed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig fron. 

THE improved movement which has been in progress in 
the Cleveland pig iron market for several weeks has, unfortunately, 
received a check this week, but legitimate trade cannot be held 
accountable for this, for it is mainly due to the operations of 
speculators, who have lately been buying warrants. Many of 
these speculators are outside the trade, and their operations tend 
to disorganise the regular market, for no one can calculate what 
they will do, and they quickly take fright if the least easing in 
prices occurs, To them alone may be attributed the fall in prices 
of Cleveland iron that has happened this week, and the start of 
their endeavours to sell out was the large increase in stock which 
Messrs. Connal had to report on Tuesday morning. There was a 
full shilling improvement in the price of Cleveland iron during the 
previous week, and the speculators did their best to secure this, 
with the result that prices fell 64d. per ton by Wednesday 
afternoon. On Monday Cleveland warrants were as high as 
48s, 93d. cash buyers, which was the best figure reported since 
the second week in January, and No. 3 Cleveland G.M.B. pig iron 
went up to 49s. per ton for early delivery, that being only 3d. less 
than the top price of this year. There seemed to be every reason 
to expect the advance to go on, and it would have continued if the 
speculators had not adopted a course which upset all calculations. 
The improvement in other branches of the iron and steel industries 
was ignored, as were the more satisfactory reports from abroad, 
and particularly from the United States, where a sound revival 
appears to be setting in. On Wednesday Cleveland warrants had 
dropped to 48s, 3d. cash buyers, and No. 3 Cleveland to 48s. 6d. 
for this month’s delivery, though some small lots for immediate 
delivery—this week, in fact—were sold by second hands at 
48s, 44d. per ton. No. 1 has fallen to 51s., Nos. 4 foundry and 
forge to 47s. 6d., and mottled and white to 47s., all for early 
delivery, but supplies for forward delivery are quoted at fully 6d. 
per ton above these rates. No one is in a hurry to sell, however, 
because it is practically certain that when the speculators have sold 
out the prices will again move upwards, and makers of Cleveland 
pig iron are not short of orders. 


Hematite Pig Iron. 


The spurt in the demand for East Coast hematite pig 
iron has subsided, and scarcely any transactions have been re- 
ported this week ; but. as makers have lately succeeded in obtain- 
ing good orders, they are not pressing for more, and are keeping 
up their quotations, though some of the second hands have made 
concessions ; indeed, on Tuesday they sold some small lots of 
mixed numbers for delivery at once at 55s. Where delivery was 
to be taken further ahead than the end of this week, so poor a 
price as 55s. would not be entertained. For delivery up to the 
close of the month 55s, 3d. has been accepted, for delivery next 
month 55s. 6d., and for third quarter of year 56s., while hematite 
forge is 1s. below these rates. Some business has been done in 
mixed numbers for delivery up to the end of the year at 56s. 3d. 
It cannot, however, be said that the outlook is altogether satis- 
factory, seeing that there is so little improvement in the ship- 
building industry. Besides this, the cost of materials is so high 
that hematite at 55s. 6d. will leave little or no profit to the maker, 
who, indeed, was better off when 54s. 6d. was ruling for his iron, 
for then he had relatively cheaper materials. This week the 
figure to be paid for Rubio ore is 16s, 3d. per ton c.i.f. Middles- 
brough, and for furnace coke 15s, 9d., and even 16s. delivered 
Middlesbrough. These figures show that ore has gone up 9d. per 
ton, and coke ls, 3d. and even ls. 64. per ton, whereas hematite 
pig iron is only ls. dearer than it was. 


Stock and Shipment of Pig fron. 

It cannot be doubted that the heavy shipments of the 
last few weeks have depleted the makers’ stocks of pig iron 
considerably, for deliveries have exceeded the production, and 
it is not so easy asit was to get prompt iron. Connal’s stock, 
however, continues to increase, but at a much less rapid rato than 
at any time since last summer. On 12th, 210,787 tons of Cleveland 
pig iron were held by Messrs. Connal, an increase this month of 
6047 tons. The stock consisted of 207,178 tons of No. 3, 2744 
tons of No. 4 foundry, and 865 tons of iron not deliverable as 
standard. Though shipments of pig iron are this month not quite 
so brisk as they were last month, they are very good, especially to 
the Continent, but deliveries to Scotland are below the average of 
recent years, partly because of the keen competition of Lincoln- 
shire and Northemptonshire. A considerable tonnage of Cleveland 
pig iron is reported to be in stock in the Clyde district ; this 
curtails the delivery of pig iron from Cleveland to Grangemouth. 
The shipments this month to 124th amounted to 44,147 tons, 
compared with 41,950 tons last month, 45,044 tons in May, 1908, 
and 56,472 tons in May, 1907, all to 12th. 


Manufactured Iron and Steel. 
Nearly all the works producing finished iron and steel are 
fairly well situated, with the exception of the plate and angle 
mills, which still suffer from the unprecedented depression in the 
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shipbuilding industry. Local plate-makers, however, keep up 
their quotations, though it is reported that some of the leading 
Tyneside builders are actually importing plates from Germany at 
prices several shillings below the rates that are quoted for North 
Country plates. It is stated that manufacturers of the latter will 
sell to the Continent at lower prices than they will accept from the 
local shipyards. Germany, which was for a long time a large 
importer of East Coast plates, now requires, however, practically 
nothing from us, because shipbuilding is even worse there than it 
is here, and plate-makers in that country can supply more than 
their yards require. That is why they are competing in England. 
A company is being formed, to be known as the Newport Rolling 
Mills Company, Limited, to take over the works of John Hill and 
Co., Newport Rolling Mills, Middlesbrough. The works will con- 
tinue to roll iron plates. No alterations can be reported in any 
manufactured iron and steel piices this week. 


Shipbuilding. 

Business in the shipbuilding industry is perhaps a little 
brighter— certainly there are more inquiries, but owners are slow 
about placing their orders. Freights are not better yet, but the 
number of vessels laid up is decreasing ; on the Tyne the number 
is 63, which is less than half that reported in the middle of winter. 
Messrs. R. Craggs and Sons’ yard at Middlesbrough, after being 
closed a fortnight, was reopened on Monday, and Messrs. Blumer’s 
shipyard, at North Dock, Sunderland, which has been laid off for 
many months, was also restarted on the same day. Palmer's 
Shipbuilding and Iron Company, Jarrow-on-Tyne, has been 
awarded an order for one of the Dreadnoughts for the British 
Admiralty, and it is said it is also in treaty for three cargo 
steamers, 


Tyneside as a Naval Base. 

Strong endeavours are being made at Newcastle and the 
neighbouring towns to secure the selection of the Tyne as a naval 
repairing base. The Newcastle and Gateshead Chamber of Com- 
merce on Monday had a meeting, when they came to the conclusion 
that the aggregation of shipbuilding, ship repairing, and engineer- 
ing yards on the river, the special knowledge of turbines, the 
importance as a coaling station, the large supply of skilled men 
accustomed to naval work, and the expeditious way in which such 
work could be executed, specially fitted it for the purposes of a 
naval base. It was decided, therefore, to send to Mr. McKennaa 
deputation representative of the commercial interests of the river, 
which will include the mayors of the Tyneside boroughs and the 
local members of Parliament. Lord Joicey has written privately 
to Mr. McKenna, and the latter has consented to receive a deputa- 
tion on Thursday next week. It is believed that the Admiralty 
will acquire R. Stephenson and Co.’s Hebburn Dry Dock, which is 
the only dry dock on the East Coast that is capable of docking a 
Dreadnought. 


Coal and Coke. 

The demand for coal is very fair, though not quite so pres- 
sing as it was. There is, however, little Pere ot for sale for early 
delivery, and the prices are well maintained. Best steam coals 
are firm at 12s. 44d. per ton f.o.b., best gas coals at 10s. 44d., 
coking coal at 9s. to 9s. 6d., and bunkers at 9s. 3d. The proba- 
bility of labour troubles in Wales strengthens the market here. 
The members of the Durham Coal Trade Conciliation Board on 
Friday were unable to come to a decision about a reduction of 
2} per cent. which the employers claimed, and the matter has to 
be referred to the umpire, Lord Collins. There was a reduction 
of 24 per cent. in February. The price of Durham foundry coke is 
17s. 3d. per ton f.o.b., and furnace coke 15s, 9d. delivered equal 
to Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Proposed Forth and Clyde Canal. 

THE Glasgow Chamber of Commerce passed a resolution 
this week unanimously, to the effect that the preposed new Forth 
and Clyde Cana! would not, in their opinion, attract sufficient 
traffic to make it a paying enterprise, and that, therefore, if the 
Government should consider the canal necessary for naval accom- 
modation in time of war, it ought to undertake the responsibility 
of its construction. After such a declaration, there is little hope 
of obtaining financial support from Glasgow, even for a direct 
canal, and far less if the Stirling and Loch Lomond route were 
adopted. The chief traffic at present on the existing canal con- 
sists in the transmission of pig iron from Grangemouth to the con- 
suming centres in the West, and some local coal trade, but the 
swifter transit obtained by the railways that run alongside the 
canal would always tend to render it unprofitable. 


Upward Movement in Warrants. 

There has been a strong upward movement in the 
Glasgow pig iron warrant market, and the peculiarity of the 
occurrence is that it has occurred at a time when the trade 
position, statistical and otherwise, appeared to furnish for it 
scarcely any justification. No doubt the movement is mainly 
speculative, in sympathy with copper, the stock and other 
markets, for while advices from the United States are favourable, 
those from the Continent are less encouraging. Operators in pig 
iron warrants, however, not infrequently look farther ahead than 
the immediate future. It is said that the market has been 
receiving a good deal of encouragement from outside specu- 
lators. The present is a time of the year when such 
operations can be undertaken with some chance of the interest 
awakened being continued, and there has not infrequently been 
a busy time in the markets lasting up till the summer holidays. 
Business has been done in Cleveland warrants at 47s. 114d. to 
48s. 9d. cash, 48s. 2d. to 49s. 1d. one month, and 48s, 74d. to 
48s. 1ld. three months. Sales have also been made at 48s. 2d. for 
delivery in eight days, 48s. 6d. for 2nd July, and 49s, 4d. for 
28th July. The cheapness of money is favourable to dealing in 
warrants. Prices are also 6s. to 7s. a ton lower than they were at 
this time last year, when the outlook was more gloomy than at 
present. It is reported that a considerable amount of Cleveland 
iron bas in the last few days been purchased by consumers for 
future delivery, some of it over the greater part of the year. 


Advance in Scotch Makers’ Iron. 

The business in Scotch makers’ pig iron has been active 
since last report, good sales being reported both to English con- 
sumers and for export. At the end of the past week the makers 
made a general advance in their prices of frm 6d. to ls. per ton. 
Monkland, No. 1, is now quoted at Glasgow 563. ; No. 3, 54s. ; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s. ; 
No. 3, 54s. 6d.; Gartsherrie and Langloan, Nos. 1, 61s. ; Nos. 3, 
55s.; Calder, No. 1, 61s.; No. 3, 56s.; Summerlee, No. 1, 61s. 6d.; 
No. 3, 56s. 6d.; Coltness, No. 1, 88s. 6d.; No. 3, 57s.; Glengarnock, 
at Ardrossan, No. 1, 63s. 6d.; No. 3, 57s.; Eglinton, at Ardrossan 
or Troon, No. 1, 563; No. 3, 54s.; Dalmellington, at Ayr, No. 1, 
59s.; No. 8, 54s.; Shotts, at Leith and Glasgow, No. 1, 61s. ; 
No. 3, 56s.; Carron, at Grangemouth, No. 1, 63s.; No. 3, 57s. 
per ton. One furnace has been put out of blast at Calder Iron- 
works, and there are now eighty-one in operation in Scotland, 
compared with eighty-two last week and seventy-seven at this 
time last year. ‘The production is less costly, owing to the gradual 
reduction in the price of coal, but, on the other hand, there has 
been little or no economy effected so far in wages at the iron- 
works, 


Hematite Iron. 


from 40 to 39, and this compares with 42 which were engaged 
making this class of iron twelve months ago. The price of Scotch 
hematite is still given by merchants at 58s. 6d. per ton for delivery 
at the West of Scotland steel works, but it is understood might 
likely be placed at 1s. to 1s. 6d. below the nominal quotation, the 
amount of current business being unsatisfactory. A lot of 
Cumberland hematite warrants changed hands in Glasgow market 
this week at 57s. per ton for delivery in one month.; 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6801 tons, compared with 5855 in the corre- 
sponding week of last year. To the United States 75 tons were 
despatched, South America 1020, India 130, Australia 610, France 
10, Italy 160, Germany, 140, Holland 690, China and Japan 186, 
other countries 710, the coastwise shipments being 3070 tons, 
against 2463 in the same week of 1908. The arrivals at Grangemouth 
of pig iron from Cleveland and district were 7700 tons, being 927 
tons more than in the corresponding week. 


Finished Iron and Steel. 

Business continues poor in these important departments. 
While there appears to have been a little more inquiry for finished 
iron, the orders coming to hand are insufficient to keep the works 
in anything like full operation. Home demand is exceptionally 
quiet, and the export business is keenly competed for, and has to 
be accepted at reduced prices. In the steel trade business has 
been unsatisfactory. One or two firms have been obtaining 
rather more work, but the position as a whole does not appear to 
have materially changed for the better. 


The Coal Trade. 

There has been a good business this week in shipping 
coal both on the East and West Coasts. The reduced demand for 
household coal at home has rendered supplies for export more 
abundant, and first-class qualities of coal are being obtained by 
shippers at comparatively moderate prices. At Glasgow harbour 
ell coal is quoted f.o.b. 8s. 9d. to 93., splint at the same rate, and 
steam coal 9s. to 9s, 3d. per ton. Coal for manufacturing pur- 
poses meets with a quiet demand. The claim of the coalmasters for 
a reduction of 12} per cent. (equal to 6d. a day) in the miners’ wages 
was considered at a meeting of the Conciliation Board in Glasgow 
this week, but no settlement was reached, further discussion 
of the matter being adjourned till 2lst current. The basis on 
which.the wages has fiuctuated has been that of 1888, being 5s. 6d. 
per day, which the employers regard as the minimum. From that 
rate the men had advances during the brsy times of 1907, which 
brought up the pay to 7s. 6d. The rate has since fallen away by 
successive reductions to 6s., and this the miners’ agents contend 
ought to be the minimum living wage. They are supported in this 
contention by the Miners’ Federation of Great Britain, and the 
position is therefore regarded as serious, out of which a rupture 
might arise of the good relations that have existed between 
employers and workmen for a considerable series of years. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 

THERE was a gcod volume of trade at the various ports 
last week, Newport despatching over 108,000 tons, and Swansea 
80,000 tons, while the premier port maintained a brisk state of 
things through the week. The improvement in April over the 
total of the corresponding month was marked, but decreases were 
sustained by Port Talbot and Neath. The upward movement 
is, of course, chiefiy attributable to the scarcity of supplies, and it 
must not be forgotten before all there looms the possibility of the 
strike. One authority in the trade says: ‘‘ The threat used by both 
“emcee falls glibly from the lips, but whoever was the cause, 

owever temporarily, of a general strike, would incur an awful 
responsibility.” 


Latest Coal Prices. 

The leading aspect of affairs mid-week was decidedly a 
pacific one, and the tendency to sound and progressive business 
was assured. The latest prices :—Best steam, large, Cardiff, 
were l6s, 3d. to 16s. 6d.; best seconds, 15s. 6d. to 16s. ; 
ordinary seconds, 14s. 6d. to 15s.; best drys, 15s. 9d. to 16s. 3d.; 
ordinary drys, 14s. 6d. to 14s, 9d.; best washed nuts, 14s. to 
14s, 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 
13s.; seconds, lls. to 12s.; very best small, 11s. to lls. 3d.; 
best ordinaries, 103. to 10s. 6d. ; inferior sorts, 8s. 9d. to 9s. 6d.; 
very best Monmouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary 
Western Valleys, 14s. 9d. to 15s.; best Eastern Valleys, 13s, 9d. 
to 14s, 3d.; seconds, 13s. to13s, 3d. Bituminous coal: Very best 
household, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s.; 
No. 3 Rhondda, large, 17s. 9d. to 18s.; brvsh, 13s. 6d. to 14s. 3d.; 
small, 10s. 6d. to 11s..; No. 2 Rhondda, 12s. 9d. to 13s.; through, 
10s, 3d. to 10s. 6d.; small, 8s. 9d. to 9s. Patent fuel, 15s. to 
16s, Coke: Special foundry, 24s. 6d. to 26s. 6d.; foundry, 18s. 
to 20s. 6d.; furnace, 15s, 6d. to 16s. 6d. Pitwood, 17s. 6d. to 
18s, 6d. 


Newport Coals. 

A strong, firm market with values well maintained. 
Latest :—Best black vein, large, 15s. to 15s. 3d. ; Western Valleys, 
l4s. 6d. to 14s. 9d. ; Eastern Valleys, 13s. 6d. to 13s. 9d. ; other 
sorts, 12s. 9d. to 13s. 3d.;; best small, 9s. to 9s. 3d. ; seconds, 
8s. 3d. to 8s. 6d.; inferiors, 7s. 6d. to 83.; best house, 15s, to 
15s. 6d.; seconds, 14s. to 14s. 6d. Patent fuel, 14s. to 14s, 3d. 
Coke, foundry, 16s. 6d. to 17s. ; furnace, 15s, 6d. to 16s, Pitwood, 
ex ship, 17s. 9d. to 18s. 3d. 


Swansea Coals. 

There was no alteration in value, and business was rather 
restricted. Latest :—Anthracite, best malting, large hand-picked, 
23s. to 23s. 6d. net ; seconds, 21s, to 21s. 6d. net; big vein, large, 
18s. 6d. to 19s. 6d., less 24; red vein, large, 13s. to 14s., less 24 ; 
machine-made cobbles, 22s. to 23s. net; Paris nuts, 22s. 6d. to 
24s, net; French nuts, 23s, 6d. to 24s. 6d. net; German nuts, 
22s, 6d. to 24s. 6d. net ; machine-made large peas, 10s. to lls, 
net ; fine peas, 10s. to lls. net; rubbly culm, 5s. to 5s, 6d., less 

4; duff, 3s. to 3s. 9d. net. Other coals: Best iarge, 15s. to 
. 6d., less 24; seconds, 13s, 6d. to 14s., less 2}; bunkers, 
10s. 6d. to 11s., less 24; small, 8s. 6d. to 10s. 6d., less 24. Bitu- 
minous: No. 3, 18s. to 19s., less 24 ; through, 15s, to 15s. 6d., less 
23 ; small, 10s. 6d. to 11s., less 24. Patent fuel, 13s. 3d, to 13s, 9d., 
less 2}. 
Welsh Miners Asked to Concede 7: per cent. 

An important meeting was held this week in the Engi- 
neers’ Institute, Cardiff, by the Coal Trade Conciliation B ard, 
when the formal request of the coalowners to be allowed a re- 
duction of 74 per cent. was made and discussed. Mr. F. Davis 
presided over the owners’ side, and ‘‘ Mabon” over the contingent 
representing the workmen. In the course of the proceedings it 
was mutually arranged that a joint sub-committee of seven 
members should be formed, and the effect of this is stated at 
Cardiff to have materially lessened existing friction, and renders 
the outlook for July better. With regard to the 74 per cent., it 
was mutually agreed that it could not be arranged, and that the 
only course was to call upon the independent auditor to give his 
casting vote, which will accordingly be done on the return of that 
gentleman from his holiday, on the 22nd inst., from Naples. 


Alleged Neglect by Stokers. 
A case of interest in the engineeriog world was tried this 





There has been a slight reduction in the output of hema- 
tite pig iron in Scotland, the furnaces producing it being reduced 


week before the Ystrad magistrates. At the Britannic Colliery 


evidence was given that the stokers had neglected 
boilers, and that a wretched state of pe had odiggek 
which might 7 have resulted in great destruction. It w; 
decided that as the charge was one of extreme importance the 
fullest investigation should be made, and the case was accordin . 
postponed, sad 

Glamorgan Water Board. 

Preliminary steps are being taken for the formatic 

Water Board for Glamorgan. The idea of the promoters a 
acquire the undertakings of certain companies, and construct 
certain works. Although referred to as the County Council 
scheme, it is understood that it was brought forward with the 
assent of the great numbers of the local authorities concerned 
and that the object was not to place the water supply of the 
county either in the hands or under the control of the County 
Council, but to establish a water board representative of the local 
authorities concerned, comprising thirty in all, with three repre- 
sentatives from the County Council. The first day’s proceedings 
did little more than enter upon the preliminary, but a strong body 
of petitioners, and also of objectors, has been formed, and the first 
day’s proceedings gave an outlook of interest. 


Tin-plate. 

This industry appears to be falling into line with others 
and, like them, to have an up-and-down course. For some time 
business remained at a prosperous level, then came a time of some 
anxiety, followed by a livelier action on the market. Last week 
there was some degree of dulness, but the latest reports are 
favourable. A good deal of inquiry has set in for oil plates, and 
prices are very firm and there is a tendency torise. Latest «uota- 
tions, Swansea, mid-week :—B and Si » lls. 10}d.; 
ternes, 21s. to 21s. 3d.; C.A. roofing sheets, £8 7s. 6d. per ton to 
£8 103.; finished black plates, £9 5s. to £9 7s. 6d.; galvanised 
sheets, 24g., £12 10s. The harbour returns during the week 
show that the mills turned out close upon 100,000 boxes, 
There were shipped during the week 154,769 boxes, and stocks 
now remaining are 274,520 boxes. At the Metal Exchange the 
following quotations were given out midweek: — Block tin, 
£132 12s. 6d. cash, and £133 10s. three months; copper, £59 ls. 3d, 
cash and £59 15s. three months ; lead, English, £13 13s. 6d.; 
Spanish, £13 7s. 6d.; spelter, £21 103. 3d.; silver, 24,7,d. per oz, 





Iron and Steel. 

A glance around at docks wharves and in works shows 
that, though there is not much new business, there is sufficient to 
indicate action in the trade, and to promise the possibility of 
increased life. Dowlais is to indicate when the great transforma- 
tion scene is carried out, that its aim to be the largest in the 
country has not been a feeble one. The Dowlais of the days of 
John Guest will have disappeared. I note that last week 2000 
tons large rails were despatched to Bombay, and 1009 tons fuel. 


Miscellaneous Steel. 

This week the repetition of small cargoes on railway 
account are showing an increase. Pig iron has been coming in 
from Scotland and Barrington, cargoes of ore to various quarters, 
pig from Middlesbrough, scrap steel and pig iron from Grimsby. 
Steel bars: Siemens, £4 &s. 9d. to £4 10s.; Rubio ore, 15s. 6d. to 
lis, 9d.; Bessemer, £4 8s. 9d. to £4 9s. 6d. 








AMERICAN NOTES.’ 


(Fiom our own Correspondent.) 


New York, May 4th. 


THE pipe makers are coming in for a good share of business. 
The Standard Oil Company is asking for estimates on 300 miles of 
pipe for a line to run from Weston, W. Virginia, across West 
Virginia, Virginia and into Maryland, terminating at Baltimore. 
Contracts will soon be placed at Pittsburg for 60 miles of l4in. 
pipe for gas conduction. The line is to terminate at Altoona, on 
the Allegheny Mountains. The Erie Railroad’s order for 6000 tons 
bridge material went to the American Bridge Company and the 
Pennsylvania Steel Company. The Central Railroad of New 
Jersey wants 1000 tons of car sills, and the Anaconda (Copper) 
Mining Company wants 2600 tons of steel for transmission towers. 
There is a reviving demand for pig iron, in which basic is leading, 
and large transactions are liable to take place at any time. The 
steel plate market, after being quiet two or three weeks, has again 
picked up. The Pennsylvania Railroad has ordered a 5000-ton lake 
carrier. Steel car companies have precipitated a number of large 
orders on the market. The McKeespot plant has begun turning 
out 50 steel cars a day, and will increase to 75. Structural 
material has been enjoying a boom which has been carefully kept 
from the publicear. During April the American Bridge Company, 
a branch of the U.S. Steel Jorporation, has booked orders for 
450,000 tons of material, according to one announcement, but 
probably half this amount represents the true figures, and the 
other half constitutes favourable inquiries. The contract for the 
Curtiss building at Philadelphia for 14,000 tons was among the 
orders secured a few days ago by the American Bridge Company. 
The railroads are beginning to wake up. Orders for rails last week 
amounted to 50,000 tons, one order being for 15,000 tons for a 
road in Montana. The great steel concerns have stopped flash- 
ing prices at last except in wire and wire products. The spike 
manufacturers are meeting with the most active demand for spikes 
they have had for two years. A great deal of track repairing 
is in progress. May promises to be a good month in the steel 
industry. Railroad traffic is growing steadily, and railroads are 
beginning to order supplies. The belief is quite general this 
week that prices have rebounded for good, and that the volume 
of business will steadily increase. 

As to copper the domestic demand is slow this week. The 
outward movement is largely stimulated by speculation. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. BRADFORD LEE GILBERT, consulting architect of New York 
City, asks us to state that he has removed his offices to Central 
Tower of Number One Broadway. 

THE statement which has appeared in the Press with regard to 
the transfer of Messrs. Thornycroft’s works to Southampton and 
Basingstoke, though generally correct, may cause misapprehension 
by reason of the fact that no mention is made of Messrs. Thorny- 
croft’s intention to retain a small portion of their extensive 
Chiswick property for a garage and car and vehicle repair dep‘t. 
Messrs. J. HALDEN AND Co., Limited, drawing material dealers, 
of 8, Albert-square, Manchester, whose works at Cornbrook were 
destroyed by fire on Sunday last, ask us to state that their general 
business wi!l not be interfered with owing to the fact that they 
hold large stocks at their warehouse, 17, Altrincham-street, Man- 
chester, and at their various branches. 








In their last report the Light Railway Commissioners 
said: ‘‘Though we do not think it necessary to repeat azain 1n 
this report the reasons set out in our report for the year 1906, for 
which amendments of the Light Railways Act, 1896, appear to be 
required, we think it desirable again to draw attention to the need 
for the construction of light railways which has been found to 
exist in many parts of this country, and to express the opinion 





that such a need is unlikely to be met unless and until some 
amendments of the Act are effected.” 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


From the Siegerland. 

RATHER depressing accounts were given last week of 
ondition of the iron ore trade in the Siegerland, and 
in iron and steel likewise appears to be weak and 

The Iron Ore Convention is not expected to last 
much longer ; producers at present find it very difficult to dispose 
f their make, although the reduction in output continues 40 per 
pty ‘There is very little life in the raw iron department, and 
port to no forward sales are done, consumers confining their pur- 
ce to what they need for immediate consumption. Orders on 
foreign account come in but scantily, and rates are considerably 
influenced by the competition of Rhenish-Westphalian establish- 
. hich are said to have been offering hematite at M. 53 p.t. 
d in building material has been disappointiogly low 


the present © 
the business 
unfavourable. 


ments, W 
The deman 
until] now 


List Quotations. 

The following are the current rates given at the Diissel- 
dorf ‘Change on April 23rd: - Spathose iron ore M. 10.90; 
roasted ditto, M. 15.50; Nassau red iron ore, M. 11.50 per ton 
net at mines. Spiegeleisen, 10 to 12 per cent. M., M. 63 to M. 66; 
white forge pig, bhenish-Westphalian and Siegerland brands, 
M. 56 to M. 58; steel iron, M. 58 to M. 60; German Bessemer, 
M. 59 to M. 61; basic, M. 49 to M. 50; Luxemburg forge pig, 
M. 44 to M. 46; Luxemburg foundry pig, No. 3, M. 46 to M. 48 ; 
German foundry pig, No. 1, M. 58 to M. 60; No, 3, M. 57 to 
M. 59; German hematite, M. 59 to M. 61 ; good merchant bars in 
basic, M. 98 to M. 103; the same in iron, M. 103; hoops, M. 120 
to M. 122.50; common plates in steel, M. 105 to M. 110; the 
same in iron, M. 122.50 to M. 125; boiler plates in basic, M. 115 
to M. 120; sheets, M. 117.50 to M. 122.50; drawn wire in stee', 
M. 127, all per ton, free at works. 


Sales of the Steel Convention. 

According to the Diisseldorfer Zeitung, sales in semi- 
finished steel last month were about 110,000 t.; in railway mate- 
rial, 132,000 t.; in sectional iron, 134,000 t., the totals coming up 
to 376,000t Deliveries in March were about 518,000 t., 145,000 t. 
being semi-finished steel, 171,000 t. sectional iron, and 202,00) t. 
railway material. 


Production of Pig Iron. 

Official statements given by the Union of German Iron 
and Steel Masters show output ot pig iron in Germany, including 
Luxemburg, to have been, for April of present year, 1,047,197 t., 
as against 1,073,116 t. in March, 1909, and as against 979,866 t. in 
April, 1908. Output in the different sorts of pig iron was as 
follows:—Foundry pig, 183,883 t., compared with 191,492 t.; 
Bessemer, 33,170 t., as against 34,776 t.; basic, 685,446 t., as 
against 614,350 t.; stee? and spiegeleisen, 82,156 t., as against 
80,422 t.; forge pig, 62,542 t., as against 58,827 t. in March of 
present year. The production of pig iron from January to April 
of present year was 4,091,601 t., compared with 4,082,379 t. for 
the corresponding period last year. 


The German Coal Trade, 

Weakness continues the characteristic feature of the coal 
market, both in Silesia and in Rheinland-Westphalia. The cal 
syndicate of the last-named district has resolved to maintain the 
reduction in output of 20 per cent. for coal, and 40 per cent. for 
coke, and to fix the reduction in output for briqueties at 20 per 
cent., or 74 percent. less than hitherto. Prospects, generally, 
are regarded as unfavourable in the coal industry. 


Austria-Hungary. 

There has been talk lately of a further decrease in the 
prices for girders, but no official acknowledgment has been made 
in that direction, though weakness prevaiis in all trades. A some- 
what despondent view 1s generally taken with regard to the future 
condition of prices, and they are not expected tu show any harden- 
ing tendency till the late autumn. A moderately good demand 
continues to come in for engine and house coal, especially in the 
Dombrau-Karwin district, and fairly good tonnages are guing out 
of hand for local and foreign consumption. 


More Steadiness in Belgium. 


Few fresh orders of weight could be secured last 
week, and it is not expected that any large business will be 
done fora while, but the improved demand for pig iron seems 
to indicate more life. Inland production shows a slight increase 
as compared to last year, and import in March was 41,960 t., 
against 33,18] t. in February, and against 22,785 t. in January, 
1909, Foreign trade in semi-finished steel has developed rather 
satisfactorily ; imports for the first quarter of the year have been 
32,765 t., while 15,822 t. have been exported, chiefly to England. 
The depression in tinished articles is less marked than before. No 
change in prices can be stated in bars and plates, but more firm- 
hess was shown. The demand for girders is limited, but the 
orders received in the rail and engineering departments are 
numerous and of fair weight. German cumpetition continues keen 
as before. The Belgian coal trade has shown more strength of 
late. In March the import was 534,042 t., against 451,381 t. 
last year ; export was 339,157 t., as compared with 336,233 t. On 
the 12th inst. the se¢ond large tendering for coal for the State 
Railways will take place, comprising 457,000 t. in 50 lots. Quota- 
tions are not expected to be influenced vy these tenderings. 


The French Iron Industry. 


Employment in the different departments is satisfactory, 
and the firmness in prices has continued. Nothing of special 
interest can be reported, however, and a want of enterprising 
Spirit is complained of, Coal is quiet but firm. 








LEGAL INTELLIGENCE. 





THE Solicitor-General recently gave his decision in the matter 
of an opposition to the grant of a patent to Mr. Wm. Blakeley, of 
the firm of Firth-Blakeley, Sons and Co., Limited, gas engineers, 
&c., of Thornhill, near Dewsbury, for an invention relating to 
\ar-spraying machines, for preventing dust arising from roads, 
The essential feature of Mr. Blakeley’s invention consists in 
the employment of a series of injectors, by which the 
tar is expelled from the machine in a fine spray which is 
forced into the material below the surface of the road. The grant 
of the patent, numbered 4564 of 1907, was opposed by Mr. Thomas 
pre jet rata aa oy og on the ground that Mr, Blakeley’s 

vention previous! en patented by the opponent’s prior 
patent No, 26,148 of 1904, ‘ . el 9 
, The hearing of the case before the Acting-Comptroller of 
Patents took place in January, 1908, when the opposition was 
dismissed, and the patent ordered to be sealed without any 
amendment of the original specification and claims. 

The opponent, Mr. Aitken, appealed to the Law Officer, and 
the appeal has recently been heard by the Solicitor-General, 
Sir Samuel T, Evans, K.C., who dismissed the appeal with costs 
and ordered the patent to be sealed as previously directed by the 
Comptroller-General, 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications g be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


No. 19,019. September 10th, 1908 —IMPROVEMENTS IN AND 
RELATING TO STEAM GENERATORS, Dr. Wilhelm Schmidt, of 
Cassel, Withelmshohe, Germany. 

This invention relates to steam generators of the type in which 
steam and water tubes are arranged in the form of a coil or spiral 
in the furnace. The steam and water drum A is arranged.outside 
the furnace casing, and is connected in any suitable manner to 
the coils C arranged within the furnace casing. Fire-bars D are 
disposed below the coils, and the combustion gases from the fire 
rise upward through the coils and escape by the upta:e E. In 
the interior of the coils a casing F, formed in segments, and pro- 
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vided with a laterally extending flange, is provided, the casing 
being made in parts in order to facilitate its removal or insertion. 
At intervals round the circumference of the coils, and between 
individual convolutions thereof, distance pieces G—see the right- 
hand engraving—are disposed, and are provided with a broad 
bearing portion in contact with the tubes, in order that the steam 
and water passing through the tubes may prevent the distance 
pieces from becoming overheated. These distance pieces co-acting 
with the tubes prevent disarrangement or sagging of the’.tubes 
when the same are exposed to the high temperature of the pro- 
ducts of combustion arising from the fire-grate. In the interior of 
the boiler casing a fire-brick H lining is disposed, a number of slots 
or recesses K being formed at intervals round the circumference in 
order to accommodate sliding pieces J.— Apri/ 21st, 1909. 


No. 12,241. June 5th, 1908.—IMPROVEMENTS IN AND RELATING 
To Doors FOR BorLeR FURNACES, Gustav de Grahl, of Prinz 
Regentenstr., 9/10, Wilmersdorf, near Berlin, Germany. 

The subject matter of the present application is improvements 
in and relating to doors for boiler furnaces, consisting of a furnace 
dcor, adapted to swing inwardly, and held by a counter- 
weight in its closed position, and of lateral air channels, capable 
of being closed and opening into the combustion chamber. The 
new feature of this invention, compared with the known furnace 
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doors of this sort, may be found in the furnace door being so 
balanced by the counter-weight that the furnace door auto- 
matically opens as soon as the partial vacuum in the combustion 
chamber formed by means of a steam blast in the chimney exceeds 
a certain limit. The device operates as follows:—Heated air 
passes through the pipes C D into the combustion chamber. If 
the closure devices E F are not sufficiently open, the partial 
vacuum in the combustion chamber increases to such a degree 
that the door, which is retained in its closed position by the 
weighted lever, is drawn inward, and consequently allows the 
external air to enter into the combustion chamber. As the stokers 
are, by the inward swinging of the furnace door, advised that the 
air entering the combustion chamber is not sufficient, they will 
open the closure devices EF. When these devices have been 
accordingly further opened, the furnace door closes again.— 
April 21st, 1909, 








INTERNAL COMBUSTION ENGINES. 


11,715. May 29th, 1908.—IMPROVEMENTS IN OR CONNECTED WITH 
INJECTOR OR SUCTION-LIKE DEVICES APPLICABLE TO SILENCERS 
FOR INTERNAL COMBUSTION ENGINES, BLOWERS, AND THE 
LIKE, Edgar Clifton, of Calder Wharf Cottage, Dewsbury, and 
James Walker, of 88, Dale-street, Batley Carr, Batley. 

This invention has for its object an injector or suction-like 
device adapted to be used in connection with various operations, 
such as, for instance, the silencing of exhaust from internal com- 
bustion engines, the introduction of a blast or forced draught to 
furnaces, and the like. The action is as follows:—The exhaust 
gases pass from the exhaust pipe A by the perforations D into the 
casing, and then by means of the nozzles or passages F in the 
tubes E into the tubes E, where they set up an injector-like 
action and cause a large quantity of air to be drawn into and pass 
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along through the tubes E, with which drawn-in air the exhaust 
gases are naturally much diluted before issuing into the atmo- 
sphere. The exhaust gases are split up into a large number of 
streams and their velocity checked to a greater degree than in the 
previous arrangements, owing to the arrangement of the pipe A, so 
that a very effective silencing is obtained, also by the admixture 
of air with exhaust gases, before reaching the atmosphere, the 
smoke and smell usually attendant will be practically avoided. 
The action of the device can be somewhat assisted, if used in con- 
nection with a motor vehicle, by the tubes being arranged parallel 
to the direction of travel and the nozzles or passages in the same 
inclined in the opposite direction. When adapted to act as a 
blower steam or air is introduced into the casing by the pipe A. 
This passes by the nozzles or passages into the tubes, and so sets 
up a strong injector-like action, causing air to pass with high velo- 
city through the tubes. It is found that a very small quantity of 
steam, which need not be above 201b. per square inch pressure, 
causes a strong blast.— April 21st, 1909. 


PUMPING AND BLOWING MACHINERY. 


3985. February 18th, 1909.—IMPROVEMENTS IN ROTARY BLOWERS 
oR EXHAUSTERS, John Dempster and R. and J. Dempster, 
Limited, of Oldham-road, Manchester. 

The improvements relate to rotary blowers or exhausters, such, 
for example, as Roots’ blowers, and have for object to provide 
means whereby the efficiency of the same may be increased. 
Referring to the revolver in the two upper engravings, it will 
be seen that the shaft has attached to it a number of diaphragms 
F for the reception of the outer casing H. This covering con- 
sists of rolled sheet or plate metal, by preference, pressed or 
otherwise formed to the contour of the diaphragms, over which 
the plates are mounted. so as to complete the revolver. Parts 
of the diaphragms and covering are shown enlarged in the lower 
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engravings. According to the form illustrated in the two upper 
and left-hand lower engravings, the plates H are turned up at 
two opposite edges, so as to present flanges K, and when the 
halves of the covering are brought together over the diaphragms 
the same may be bolted or riveted together, through these 
flanges, as indicated. Between these abutting flanges strips of 
leather L or other suitable packing material are provided, 
capable of effecting a tight joint between the revolver and the 
casing. The strips may be attached in such manner as to be 
readily renewable. As a modification, in lieu of turning up the 
edges of the plates H, the flanges may be provided by means 
of angle irons M or equivalents secured to the edges of the 
said plates, as shown in the right-hand lower engraving.— 
April 21st, 1909. 


DYNAMOS AND MOTORS. 


7203. March 25th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE COOLING OF ENCLOSED DyNAMO ELECTRIC MACHINERY, 
Abktiengesellschaft Brown, Boveri and Company, of Baden, 
Switzerland. 

The accompanying engraving illustrates one manner of carrying 
the invention into effect. The foundation plate is denoted by B, 
the cooling apparatus by E, and the foundation by F. The mode 
of operation of this form is as follows :—By means of a fan placed 
on the rotor shaft and inside the machine, or else by means of the 
ventilating action of the rotor itself, the air is sucked in at C and 
exhausted at D. The air is thus driven between the ribs E, and 
gives up its heat to the latter. This heat is distributed over the 
foundation plate, and finally disappears into the immediately 
adjoining foundation. If desired, the ribs E may be made hollow, 
and either water or fresh air circulated through them. A cooling 
coil may, moreover, be placed in the foundation plates ; for 
example, in case of a joint foundation plate for a pump plant, the 
cooling apparatus of the electric motor may be placed directly 
under the pumps, and, if desired, the pumping water can be 
utilised for the cooling apparatus. The main advantage of the 
arrangement according to the present invention consists in this, 
that the same dimensions used for machines which are not en- 
closed can be adhered to, for it is wel] known that hitherto the 
dimensions of a machine had to be considerably increased when 
provided with a case, in order to be able to cope with the excep- 
tionally large quantity of heat generated. Hence it will be seen 
that by means of the present invention such enclosed machines 
can be fully utilised in accordance with their dimensions, The 
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production of the machine is consequently considerably simplified, 
since for all cases in which enclosed machines are specified, the 
same design can ve used throughout, and thus ribbed casings as 
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well as air-admission and exhaust channels which are difficult to 
construct are rendered superfluous. - Apri? 21st, 1909. 


TRANSFORMERS. 


8377. April 15th, 1908.—IMPROVEMENTS RELATING TO ALTERNAT- 
ING ELECTRIC-CURRENT DISTRIBUTION SysTEMS, John Sedg- 
wick Peck, of Westinghouse Works, Trafford Park, Mart- 
chester. 

This invention relates to systems of electrical distribution in 
which alternating-current transformers are employed and has 
particular reference to systems of this kind in which two trans- 
formers (main and auxiliary) are interposed between the supply 





and distribution circuits, the auxiliary transformer windings being | 


arranged to be short circuited only when there is a considerable 
load upon the distribution circuit, for the purpose of securing 
economical operation when the distribution circuit is lightly 
loaded. The present invention has for its ohject to provide an 
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improved arrangement of transformer connections in a system of 
this kind in which only one such switch need be employed in con- 
nection with the windings which supply the three-wire distribu- 
tion circuit with a corresponding gain in simplicity and reduction 
in cost of the apparatus. The secondary winding of the main 
transformer is divided into two equal portions which are connected 
across the outer wires of the distribution system with the 
secondary winding of the auxiliary transformer interposed in 
series between them. ‘The middle point of the auxiliary winding 
is connected to the middle wire of the three-wire system, and is 
also connected with the bridge-piece of a switch which co-operates 
with two contacts connected respectively to the terminals of the 
auxiliary winding. There are three illustrations and two claims.— 
April 21st, 1909. 


WIRELESS TELEGRAPHY. 


No. 26,588. December 8th, 1908.—IMPROVEMENTS IN APPARATUS 
FOR MEASURING ELECTRO-MAGNETIC WAVE LENGTHS, Mar- 
coni’s Wireless Telegraph Company, Limited, and Henry 
Joseph Round, both of Watergate House, York-buildiogs, 
Adelphi, London, W.C. 

This invention relates to improvements in apparatus for 
measuring electro-magnetic wave lengths, such as are commonly 

used in wireless telegraphy, whereby considerable accuracy over a 
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wide range of wave lengths is obtained with a very compact and 
simple apparatus. According to the present invention, a crystal with 
asymmetrical electrical properties is employed as detector, and it is 
connected across the condenser in the resonating circuit in series 
with a telephone, by which means an extremely sensitive detector 
is obtained in a circuit of such high dampirg that the resonating 
circuit is unaffected, and the wave length may be accurately 
determined from its inductance and capacity. The engraving 


shows diagrammatically an instrument made according to this 
invention, 


A is the inductance of the oscillation circuit, and is 








the principal part acted upon by the oscillations being measured. 
It is made with an inductance of, say, 15 microhenries if a range 
of wave lengths from 600ft. to 2500ft. is required. B is a crystal 
of carborundum, about gin. long, held between two metallic 


plates. One of the points of contact shou'd be on an unbroken 
crystalline edge. C is a condenser, the tapacity of which is 
adjustable from, say, 0 to ,4, of a microfarad. JD is a telephone. 


The wave length of the oscillations taking place in any circuit is 
measured by holding the instrument in the vicinity of the circuit 
and adjusting to resonance by varying the capacity until the 
loudest signals are heard in the telephone. The wave length may 
9 be read off from the position of the condenser.—.A pyi/ 21st, 
1909, 


MACHINE TOOLS AND SHOP APPLIANCES. 


15,744. July 24th, 1908.—IMPROVEMENTS IN LATHES, Albert 
Henry Smith, 6, Spon-lane, West Smethwick, Stafford, and 
Robert Rigley, of 25, New John-street, Birmingham. 

This invention re’ates to improvements in lathes, but has more 
particular reference to capstan lathes, its object being to provide 
improved means on such lathes for facilitating gripping or releas- 
ing of the work, thus effecting the more rapid production of work. 
The invention essentially consists in the provision of co-acting 
inclined surfaces, one set. on the end of the work spindle remote 
from the work holder and the other set on a collar keyed to the 
sleeve working through the spindle and cunnected with the work 
holder. The collar is engaged by an outer sleeve having an 
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inclined groove or by a similar arrangement, so that axial move- 

ment of the sleeve or the like rotates the collar, and Ly the 

co-action of the inclined faces effects reiative movement between 
the work spindle and the sleeve connected with the work holder. 

As is usual in this class of lathe, the holder has a taper outer end 

which is engaged by a corresponding formation in the end of the 

spindle. Thus movement of the two in opposite directions causes 
the contracting of the holder so that it grips on to the work. The 
improved means for operating the holder is claimed to enable 
variations in the external diameter of work to be conveniently 
dealt with, and the operation of gripping or releasing is positively 

and quickly accomplished. —A p,7/ 21st, 1909. 

28,492. December 31st, 1908._IMPROVEMENTS IN EXPANSION 
REAMERS, Ludi. Loewe and Company, -Actiengesellschajt, Hutten- 
stvasse 17-20, Berlin, Germany. 

This invention relates to expansion reamers, that is, reamers 
which are slotted and bored longitudinally, and are expanded by 
a device inserted inthe bore. The expansion is usually effected by 
screwing in a conical plug at one end or the other, but this arrange- 
ment, it is stated, is unsatisfactory, as the central portion of the 
reamer cannot be appreciably expanded. The object of the present 
invention is to avoid this difficulty, and also to reduce the cost of 
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manufacture by dispensing with the necessity for parts which 
haye to be accurately fitted. The invention consists in providing 
the longitudina'ly slotted reamer with a plain tapered bore, and 
in expanding the reamer by inserting one or more steel balls or 
the like within the bore, the ball or balls being automatically 
retained in position by the elasticity of the sides of the reamer. 
In carrying out the invention according to one mode the reamer 
is provided with a tapered bore, the greatest diameter of which is 
at the front end of the reamer. The centra! portion of the 
reamer is provided with radially arranged longitudinal slots +. 
The reamer is expanded by means of a steel ball D, the diameter 
of which corresponds to the greater diameter H of the bore. The 
ball is introduced at the front end of the reamer, and is pushed 
forward towards the central portion. By this means the slotted 
portion of the reamer is expanded so that the external diameter 
of the same is increased. If only one ball is used, as illustrated 
in the upper engraving, then the reamer has the largest diameter 
at the part where the ball is situated, as the hollow ends of the 
reamer do not participate in the distension or expansion. If the 
reamer is not to be expanded at one place only but throughout a 
greater portion of its length, then several balls, preferably 
separated by means of distance pieces E, are introduced into the 
bore, as illustrated in the lower engraving. When uniform ex- 
pansion throughout a considerable portion of the reamer is 
required, balls of the correct relative diameter should be used.— 
April 21st, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





917,744. CoKE OvEN, J. Armstrong, London, England.—Filed 


October 29th, 1907. 


[217,744] 





This patent is for constructing a vertical coke oven having cir- 
cular permanent outside walls with a movable interior lining 








formed of hollow radial blocks built up as horizontal superimposed 
heating flues oceupying nearly the entire height of the oven with 
a common vertical flue into which all the heating flues dischar, 6 
the interior flue blocks and the outside walls touching each other 
all around, and the walls being thus solid right through at cheat 
intervals in the height, whereby a strong column capable of being 
held together by encircling metal bands is obtained. 
seven claims. 

918,468, Arr OR PRocEss OF PropuCcING LiquID Air, J F 
Place, Glenridge, N.J., Assignov to American Aiy Liq fipan 
Company, a Corporation of New York.—Filed Noveml: Safe 

owl. : 
This is a very voluminous patent, with no fewer than thirty two 
claims. The general principle is the use of the expansion of |ow. 
pressure air to cool high-pressure air. Claim 2 is fora process 
of liquefying air, consisting of or including the compressing of the 
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air to be liquefied to substantially its critical pressure, and remov- 
ing the heat of compression therefrom ; then compressing other 
and successive charges of air to less pressure than the air to he 
liquefied, removing the heat of compression therefrom, and expand 
ing the same against external resistance ; and then utilising the 
said cold expanded air to cool, successively first, the said cooled 
compressed air to be liquefied ; and secondly, the said cooled air 
of less compression to be expanded. 

918,479. STEAM SEPARATOR AND HEATER, G. 2. Sisterson, 
London, England, assignor to Superheaters, Limited, London, 

England.—Filed December 18th, 1907. 
The drawing will make the nature of this invention clear. ‘I'wo 
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sets of bent tubes are placed one at each side of the smoke box, 
and through these the steam passes on its way to the cylinders. 
There are four claims. 
918,586, FEED-WATER Puririer, J, Patten, Baltimore, Md.— 
Filed August 9th, 1908. 
The inside is fitted, as shown, with a chain, which provides 




















surface to collect deposit. The water enters at one side of a 
partition, rises, and descends at the other side, Live steam is 
admitted to raise the temperature of the water. _ There are ten 
claims. 








THE JuNioR INSTITUTION OF ENGINEERS.—A visit of this 
Institution was recently paid to the s.s. Otaki, of the New Zealand 
Shipping Company, on her return after her maiden voyage to New 
Zealand. The members were received by Capt. Lawson, marine 
superintendant to the company, Mr. J. Falcon, the superintending 
engineer, and Capt. L. G. Silba, who commands the vessel. The) 
were shown over each department, the engine-room naturally attract - 
ing specialattention, Built last year by Messrs. Denny and Brothers, 
the Otaki, of 7419 tons gross register, is the first cargo boat to be 
fitted with the combination system of turbine and reciprocating 
engines, and it was stated that their performance gave every 
satisfaction. She is 465ft. long, 60ft. beam, and 3lft. deep, and 
is propelled by three screws, two being driven by two sets of 
triple-expansion engines with cylinders 24}in., 39in, and 58in. 
diameter by 39in. stroke, and the other by a Parsons steam tur- 
bine. Steam is generated by five single-sided boilers. The 
refrigerating machinery is by the Haslam Company, and a Clayton 
fire extinguishing and disinfecting machine is installed. The vessel 
is capable of carrying 120,000 frozen carcases of mutton, besides 
2700 tons of general cargo. Her speed on trial averaged 15 knots, 
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ENGINEERS AND THE TERRITORIALS. 





In 1907 the Secretary of State for War propounded a 
wreat and far-reaching scheme intended to set the defence 
of these islands on a sound basis. As the result of his 
labours the Territorial and Reserve Forces Act, 1907, was 
assed into law. By virtue of this Act the Volunteer 
force ceased to exist on March 31st, 1908, and the Ter- 
ritorial Army was brought into being. The Volun- 
teer force played an honourable part in the history 
of this country for half a century, and played it well, 
so far as limited—we might say lack of organisation 
permitted. The Territorial force has superseded the 
Volunteers. The names and organisation are changed ; 
the conditions of service are not really more onerous 
than before, except that annual training lasts a fortnight 
instead of a week as in Volunteer days. 

The Territorial force is composed of :—(a) Divisions ; 
(b) mounted brigades ; (c) army troops ; (d) special troops 
for defended ports, consisting of artillery and engineers. 
The establishment authorised by Parliament is 310,000 
officers and men, and at the present time about a quarter 
of a million have beensworn in. We propose, with these 
few words of introduction, to deal with the Territorial 
engineer, in the hope that more men engaged in the 
practice of engineering in its various branches may be 
induced to take commissions in engineer corps. 

The strength of the engineer services allotted to a 
division in the British Army is small, and far less than is 
the case in many foreign armies. It is, therefore, more 
than ever necessary that the divisional engineers should 
be thoroughly equipped and highly efficient. It is essen- 
tial that the officers of the Territorial Royal Engineers 
should be, as far as possible, highly qualified men. 
Every science and all new sciences should be adapted to 
and drawn into the service of war, and as many scientific 
men as possible should be induced to take an interest in 
military matters. 

In some of the Territorial Royal Engineer Corps all 
the officers are engineers in civil life, or, at any rate, 
have had a sound engineering training before receiving 
their commissions, but in many corps this is not the case. 
We believe it to be a fact that the majority of the officers 
of the Territorial Royal Engineers are not engineers at 
all apart from their military duties. 

The difficulty of filling the commissioned ranks was in 
many cases great in the past, and commanding officers, 
frequently not being engineers themselves, felt obliged to 
recommend for commissions men no doubt suitable in 
every respect, except for the fact that they had no engi- 
neering training or experience. 

We have nothing but commendation for those men 
who held commissions in the Volunteers and who are 
now officers in the Territorial Royal Engineers. They 
came forward and undertook a duty to their country, and 
we do not suggest those duties have not been zealously 
and ably performed, so far as lay within the power of 
those officers. But they have undertaken a duty which 
ought never to have been put upon them. In our judg. 
ment the commissioned ranks of the Territorial Royal 
Engineers ought to be filled by engineers, and there can 
be no difference of opinion as to this. For will anyone 
deny the existence of a plentiful supply of engineers to 
fill the cadres ? 

The sole object of this article is to draw the attention 
of the profession to the engineer services of the Territorial 
Army, and to express the conviction, which we regard as 
an axiom, that, as a general principle, officers of engineer 
corps should be engineers in civil life. 

The training of an engineer, whether in the shops or 
on public works, is one which peculiarly fits him for a 
commission in the Territorial Force, and, of course, 
more particularly in the engineering branch. No other 
walk in civil life is better calculated to fit him for 
the commissioned ranks of the Territorial Army. An 
engineer learns to deal with men, to know men, to appre- 
ciate their modes of thought, and how to influence and 
handle them. He is accustomed to “engineer” men as 
well as materials, and the former is admittedly the more 
difficult task. The rank and file of the Territorial Royal 
Engineers are principally recruited from men engaged in 
various engineering and allied trades, who know instinc- 
tively whether their officers have technical knowledge 
and experience. They are, moreover, the class of men 
that engineers are dealing and associating with in daily 
life. To get the best out of men it is necessary to under- 
stand them, and this involves experience. The young 
engineer is day by day brought into contact with work- 
men, and thus assimilates knowledge to which no text- 
books show the way, but which in all emergencies is of 
prime importance. Engineers, more than other men in 
civil life, are continually confronted with problems they 
have not previously been called upon to solve ; with con- 
tingencies they have not previously faced ; with situations 
often requiring prompt action and decision, involving the 
assumption of great responsibility. 

Under modern conditions of warfare, the necessity of 
an adequate and highly-skilled engineer service is impera- 
tive. The fighting efficiency of an army depends to a 
very great degree upon the possession of a trained engi- 
neer staff. This was proved to be the case in the Russo- 
Japanese war to an extent of which previously there was 

no conception. 

Now, however smart, however zealous an officer may 
be, however well he may know the manual of military 
engineering, attendance at afew drills, an annual training, 
and, possibly, once or twice in his career at a course of 
instruction with the regulars at Chatham or elsewhere, 
cannot make him a de facto engineer. But the training 
through which he has gone in the course of his pro- 
fession should make him more apt than others to learn 
military engineering. 

We are aware that a civil engineer is not concerned 
With much that is contained in the manual of military 
engineering, and that in many respects military and 
civil engineering are widely different. He, therefore, has 


not actual experience of these things. We also know that 
Royal Engineers are not trained on the same lines as 
their civil brethren. But the soldier receives a very 
thorough training in all things military as well as in engi- 
neering principles; he does not stop at the Manual of 
Military Engineering, as many Territorial R.E. officers 
do, in pursuit of engineering knowledge required for 
war. The soldier, except those permited to specialise, 
is of necessity pretty much a jack-of-all-trades. A 
sapper officer is supposed to be able to do anything. 
Recognising the value of training on the civil side, the 
authorities every year send a number of young officers to 
undergo courses of instruction at the works of various 
railway companies and engineering firms. The respon- 
sible military authorities attach a special value to the 
services of the technical corps of the Territorial Army. 

In war, civilian labour, skilled and unskilled, is largely 
employed. Territorial engineer ofticers, experts in certain 
branches of their profession, but with a general experience 
and a certain standard of military training, are particu- 
larly well fitted for organising and directing civilian 
labour. It is, moreover, a great advantage to have 
officers with a special knowledge in some particular line, 
and not to depend entirely on those with a general ser- 
vice experience only. 

In war an officer thoroughly conversant with locomo- 
tives, with permanent way, or electric lighting, &c., 
might be able to render incalculable service. The ser- 

vices of such men—though under the stress of war the 
best designed and preconceived intentions cannot always 
be adhered to—might be utilised in their own particular 
sphere of work, and their brother officers of the regular 
army freed for the more purely military tactical and 
strategical duties contingent to the operations of an army 
in the field. Above all, an engineer must possess what 
may be termed the “ engineering sense.” This cannot be 
obtained by study, however assiduous, and is only to be 
obtained by actual contact with engineering practice and 
the difficulties arising therein. Drill, courses of instruc- 
tion, attendance at camp, will not inculcate the “ engi- 
neering sense.” It is this faculty which enables the 
engineer to deal with new and varied problems with con- 
fidence and decision, to tackle with more or less success 
branches of his profession in which he has previously had 
no direct personal experience. The possession of qualities 
so valuable in war are in the engineer officer, and espe- 
cially the Territorial officer, dependent to a very large 
degree upon what we have called the “ engineering 
sense.” 

We have said that the conditions of service are not 
onerous, and it will be well to give some idea of what 
the conditions and liabilities are. In the Official Army 
List, published monthly, will be found a list of all the 
units of the Territorial Force, with the addresses of the 
various headquarters. Much useful information, includ- 
ing a copy of the Act of Parliament constituting the Ter- 
ritorial Force, is to be found in the “ Regulations for the 
Territorial Force and for County Associations,” published 
by authority, and obtainable through any bookseller for 
ninepence. 

The Royal Engineers of the Territorial Army consist of :— 

I. Divisional Engineers. There are fourteen divisions 
of the Territorial Army. A division numbers in round 
figures 20,000 officers and men, and in order to convey 
some idea of the magnitude of such a force, it may be 
stated that a.complete division marching in column of 
route along a road would extend over 15} miles from 
front to rear. 

The quota of engineers necessary to complete a Terri- 
torial division, and commanded by a lieutenant-colonel, 
is two field companies and a telegraph company. A 
field company under the command of a major consists of 
a captain, four lieutenants, and two hundred and thirteen 
non-commissioned officers and men, fifty-three of whom 
are mounted, with seventy-seven horses and thirteen 
wagons. A divisional telegraph company is commanded 
by a captain, with one lieutenant and forty of other ranks, 
of whom sixteen are mounted, with twenty-seven horses 
and four wagons. 

IL. (a) Telegraph companies (army troops) with head- 
quarters in various parts of the country, and comprising 
wireless telegraph companies, cable telegraph companies, 
and air-line telegraph companies. 

(b) A balloon company with headquarters in London. 

(c) A railway battalion located at Crewe. 

III. Fortress engineers with headquarters in various 
parts of the country, comprising works companies and 
electric lights companies. 

IV. Electrical engineers located in London. 

V. The Engineer and Railway Staff Corps, consisting, 
as the name implies, of officers only. The corps is 
principally an advisory corps, the officers being the 
general managers and engineers-in-chief of the leading 
railway companies and other eminent engineers. In case 
of war the Staff Corps would perform important duties 
affecting the transport of troops, &c., and other matters. 

All officers of field, telegraph, and balloon companies 
are mounted, but in other units only field officers—that 
is majors and senior ranks—are mounted. 

The Territorial Army is not for service abroad. No 
member of the force can be compelled to serve outside 
of the United Kingdom. Candidates for first appoint- 
ment must not be under the age of seventeen years, and 
medically fit. Members of the force cannot be compelled 
to serve as parish officers, and are exempt from service 
on any jury. Neither can they be called to aid the civil 
power in any military capacity. An officer is at all times 
subject to military law. This does not in any way 
interfere with his personal freedom and comfort, pro- 
viding he behaves himself and does not bring ridicule or 
disgrace on his Majesty’s service, and complies with 
the regulations under which he serves. The regulations 
are intended to be elastic, and there is no difficulty what- 
ever under this head. An officer is required to attend a 
minimum number of drills and the annual training or 





camp of his unit each year. During the first year of ser- 
vice the minimum number of drills required is 45, of 





which 20 must be performed before going into camp; in 
subsequent years 15 drills are required. A drill is of one 
hour's duration, and not more than three may be per- 
formed in one day. Officers of field companies may 
also, at the discretion of the general commanding the 
division, carry out a course of musketry. If the recruits 
course of musketry is carried out 40 drills only are obli- 
gatory, instead of 45 in the first year of service, and in 
subsequent years 10 instead of 15, if the musketry course 
is undertaken. 

Every officer is required to go into camp once a year 
for not less than eight or more than fifteen days, but 
eight days’ attendance only is obligatory. In case of 
necessity due to illness or the exigencies of his employ- 
ment, an officer can obtain leave to absent himself from 
the annual training in camp. Before promotion to the 
rank of captain an officer must attend a month’s course 
of instruction at Chatham, or be attached to a regular 
unit for a similar period. This course may, however, be 
divided into two periods of fourteen days each. When in 
camp, or attending an obligatory course, he receives the 
pay and allowances of the corresponding rank in the 
regular army, including corps or engineer pay, which con- 
siderably augments his nominal pay per diem. 

The pay and allowances of a second lieutenant amount 
to 15s. 1d. per diem, which is increased to 17s. 1d. when 
he has passed the examination for promotion to lieutenant. 
A lieutenant draws 18s. 4d., and a captain £1 5s. 8}d. 
per diem. 

An officer joining the Territorial Force without pre- 
vious service to his credit will receive a grant of £20 
towards his outfit, subject to his attending and satis- 
factorily passing the course of instruction referred to 
within two years of his appointment. Officers joining 
with certain qualifications may not be required to undergo 
instruction to qualify for the grant of £20. 

Officers may also from time to time attend voluntary 
courses of instruction in various subjects, or be attached 
fora period to a regular unit, for which pay may be 
granted with the approval of the general officer com- 
manding. 

The expense necessarily incurred by taking a commis- 
sion is often exaggerated. Expenses in the Territorial 
Force depend a great deal upon the individual. We 
know much unnecessary expense and extravagance has 
been the rule in many messes. This state of things has, 
however, been remedied to a large extent, and now that 
an officer draws pay when in camp, which, when there, 
more than covers any expense he is put to, the necessary 
out-of-pocket expenditure per annum is small. 

In addition to the expenses incurred when in camp, 
for messing, «c., officers are required to pay a subscription 
to the mess and certain corps institutions. These 
subscriptions vary somewhat in different units and 
with the officer’s rank. In the case of a second lieutenant 
they amount to from about three to five guineas a year, 
with an entrance fee of probably one guinea on joining. 

It is laid down in the regulations that an officer need 
only provide himself with service—i.e., khaki—uniform. 
He will, however, probably prefer to purchase some 
additional kit which most of his brother officers will have. 

In any case, on first taking a commission an officer 
would do very well with a service uniform and mess kit. 
All that is necessary can be obtained for an initial outlay 
of about £20, or a little over this sum. As previously 
mentioned the Government grant is £20, and how this is 
to be obtained has been fully explained. In subsequent 
years additional kit, such as a full dress uniform, may be 
bought if desired, and perhaps an extra £20 or £25 
expended ; but this expenditure in any case may be spread 
over several years. 

For this a young man receives a very good quid pro- 
quo in the training he gets, the knowledge he picks up, 
and the pleasure most healthy young Englishmen derive 
from military exercises and good fellowship. He is 
taught to ride and shoot, and learns what may be 
achieved by discipline. In addition, he gets when in 
camp a most enjoyable and healthy holiday, at no 
expense to himself, and has the satisfaction of knowing 
that he is doing something towards the national defence. 

If an officer has to leave the district in which he resides, 
he can be attached to, or may exchange into another unit, 
and thus having no permanent residence need not prevent 
an eligible candidate from taking a commission. 

Under certain circumstances leave may also be obtained 
from superior authority—up to five years—for the purpose 
of going abroad. 

So much for the service required in time of peace. The 
real liability undertaken by those who join the Territorial 
Force is in the case of a great war or serious national 
peril. In such a contingency no one would wish to be 
free from this liability, and it will not deter the men who 
are wanted from joining the Territorial Army. It is 
enacted that if the Army Reserve is at any time called 
out on permanent service it shall be lawful for his 
Majesty to order the embodiment of all or any part of the 
Territorial Force, unless an address has been presented 
by both Houses of Parliament “ praying that such direc- 
tions be not issued.” 

If embodiment were ordered the Force would be called 
out, become, and be treated as regular soldiers for the 
time being, to garrison the United Kingdom, or defend it 
against attack. In spite of all that has been said and 
written during the last twelve months about the Terri- 
torial Force, we feel convinced that there is still consider- 
able ignorance of the conditions of service and of what 
the Force means. 

We have said enough for our purpose, which, as we 
have stated before, is to draw the attention of the profes- 
sion to the Territorial Royal Engineers, and to the fact that 
a special duty and privilege rests on the engineers of this 
country in connection with the army of the second line. 
The country has approved the Territorial Forces Act, and 
the attractions of the service are great, and the induce- 
ments offered reasonable. 





The establishment of a special reserve of Royal Engi- 
neer officers drawn from the rauks of the engineering 
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profession has been sanctioned. To assist«in the forma- 
tion of this reserve the authorities have called the 
Institution of Civil Engineers to their aid by asking the 
Institution to nominate young engineers suitable and 
willing to accept commission. A number have already 
been nominated, and the conditions of service and advan- 
tage entailed are such as are likely to be attractive to 
many young men. Possibly an impetus would be given 
to recruiting amongst young engineers if engineers and 
engineering contractors who have reached eminence in 
their professions would agree to appointment as honorary 
colonels of engineering corps. We commend the pro- 
position to their attention. 








THE STRESSES IN A SUSPENSION BRIDGE. 
By L. H. CHASE, M. Inst. C.E. 
No. I1L.*—TO FIND THE DEFLECTION OF EVERY PANEL 
POINT OF A GIRDER OF ANY GIVEN NUMBER OF BAYS. 
Let A B be the centre of a girder of which three panels 
are drawn in Fig. 15. 
Let S, S’, 8”, &c., be the shortenings in the top flanges, 
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and e,e’, e’, kc, the elongations in the bottom flanges 
under any system of loading. 

Then D moves horizontally towards A B a distance of 
S’ + 458, and C’ moves horizontally away from A Ba 
distance of }e. Therefore D moves horizontally towards 
a vertical line drawn through C’,a distance of 8S’ +458 
+4,e. Neglecting the extension of the diagonal C’ D, 
D must rise along a line drawn at right angles toC’ D, 


l, 
and the rise will be equal to (S’ + 4S + te)~y where 


! and d are the length and depth of the panel. 
Similarly E moves horizontally towards a vertical line 

drawn through D’ an additional distance of S” + e’, or a 

total of (S’ + $S + $e) + (S” + e’), and this multiplied 


by 3 is the rise of E above D. 


By simple additions as above the rise in each panel 
is obtained, and by successively adding the rises we get 
the total rise of each. Deducting these from the apparent 
rise of the abutment, we get the deflection of each panel 

int. 

Pet the panels are of equal length and uniform depth and 
the flanges of uniform section, we can do all additions 
first, and then multiply by a constant. Our unit will then 
be the extension or shortening of one flange length under 
a unit stress. 

Take, for example, a girder of uniform section of 
17 bays—as in the model—with square panels—Fig. 16. 
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Suppose a load of one unit at each apex, and writedown 
the stresses in the flanges. The extension and shortening 
will have the same numerical value in the unit adopted. 








Ist. 2nd. 3rd. 4th, 5th K. 
i ane. Swe 
sex 7... 14 71-5 ... 2082-5 B... 1-4203 
34-0+ 35-5... ... 141-0... 212-5... 1941-5 C ... 1-824] 
31-5 + 34-0. |. 206-5. 419-0. 1735-0 D _.. 1-1833 
28-0 + 31-5... ... 266-0... 685-0... 1469-0 E ... 1-0019 
B-5 + 28-0... |. 317-5... 1002-5. 1151-5 0-7854 
18-0 4+ 23-5.. _.. 359-0... 1361-5 792-5 G . 0-5405 
11-5 + 18-0. |.. 388-5 . 1750-0. 404-0 H .. 0-2785 
wee. ee. 22. 
11730-0/8 
1466-25 


In the first column we have :— 

Line 1 Rise of B above A. 

Line 2 Additional rise of C above B. 

Line 3 Further additional rise of D above C, and 
80 On. 

In the second column, by successive additions of the 
figures in the first, we have the total rises in each panel. 

Line 1 (71.5) is rise of B above A. 

Line 2 (141.0) is rise of C above B, and so on. 

In the third column, by successive additions, we have 
the rise of each point above A. 


Line 1 (71.5) is rise of B above A. 
Tane 2 (212.5) is rise of C above A, and so on. 
Line 8 (2154.0) is rise of J above A. 


In the fourth column we have 2154.0 in the first line, 
which is the deflection of A, and by separate subtrac- 
tions the deflections of every other panel point is 
obtained. 

Adding the deflections, and dividing by 8, the average, 
which is 1466.25 is obtained; and in the fifth column 

* No. H. appeared May 14th. 








is given the ratio of each detlection to this average, which 
is the value of the ratio K for a concentrated load at 
that point. 

If the panels are not square the stresses in the flanges 


will be as given, but multiplied by . where the length is 
tf 


1, and d is the depth of panel. The rises will also be 
increased by the same ratio, so that the total deflections 
2 
will be found by multiplying by : The unit may there- 
id 
fore be taken as the extension of a panel length of flange sub- 
2 


7 
ject toa unit load, and multiplied by : pe The actual exten- 


a where / is the length of panel, a is the 
sectional area of flange, and E is the 


Sd? 
elasticity, making the unit ‘ : so that to get the true 


sion is 
a 


modulus of 


deflections we multiply the figures found above by the 
3 


l 

constant ska* 

That the value of the ratio K is as above stated 

when the girder is of uniform section follows from the 

fact that, in any such girder, if two points, A and B, be 

taken, then a load placed at A causes the same deflection 
at B, as the same load placed at B causes at A. 

The deflections for a concentrated load can be obtained 
in the same manner as above, starting from the loaded 
panel, but when the load is not at the centre, the rises at 
each side are not symmetrical, and must both be worked 
out. One end of the girder will be found: higher than 
the other, and to get the actual deflections of every 
panel we must deduct from figures representing a uniform 
grade from one end rise to the other end rise. 

The working out of a few examples will prove the 
truth of the above statement about the value of the 
ratio K. 

If the flanges are not of uniform section, the detlec- 
tions can be worked out by writing down the actual 
extensions in the bays and summing. The same can be 
done for the concentrated loads. 

The additional defiections due to the extensions of the 
diagonals ean be worked out separately and added, but 
as their alteration in length does not tilt the panels there 
is not the same cumulative effect. 

The value of K for any point in a girder of uniform 
section can be found by the following formula :— 

80 mn (L+ mn + 2) (L— 1) 

L*(5 + 6L?) 
where L is the number of panels (equal) in the girder, and 
m and m are the number of panels respectively on 
either side of the point in question. 


TO FIND THE AVERAGE DEFLECTION OF A CABLE FOR 
A GIVEN ADDITIONAL TENSION, 

Assume that each point of attachment of the cable 
deflects so that its vertical distance below the next higher 
point is increased by the same amount—that is, the first 
point from the abutment will deflect 1, the next 2, the 
next 3, and so on to the centre. By summing all these, 
and dividing by the number of hangers, we get the 
average deflection. 

As slight changes of shape will not alter the average 
deflection, we have only to find the amount of the deflec- 
tion assumed above, as compared to the extension due 
to a given loading, to find the relation we seek. 

Now for any uniform loading we can find the corre- 
sponding horizontal tension, knowing the dip of the cable 
as compared with the span. 

Calculate the extension of a horizontal bay of the cable. 
The extension of each other bay will be equal to this 
extension multiplied by the sec” of the angle it makes 


K= 











Fig. 17 


with the horizontal. (We multiply by the secant once to 
allow for the difference in length, and once for the differ- 
ence in tension.) 

If the cable extends the backstays will allow the 
saddles to move towards the. centre. This movement 
can only be taken up by the revolving of each bay about 
its higher end. The extension of any bay will allow the 
lower end to move away from the upper end along the 
direction of the bay produced. The revolution of the bay 
will cause the lower end to move along a line drawn 
downwards through this new position at right angles to 
the original slope of the bay—actually it would move 
along a circle with the upper end as centre. This move- 
ment will cause it to move away from the centre of the 





span, although in some cases the total movement, includ 

ing that caused by the extension of the bay, may be 
negative. The sum of these movements of ail the bay 

must evidently be equal to the movement of the saddles 
and in the case of an uneven number of bays, be equal 
to the saddle movement plus the extension of the central 
horizontal bay. 

Suppose a line o 6 be drawn parallel to any bay from q 
point 0, the intersection of two lines, horizontal and vertica 
making the length o b equal to the extension of that bay 
—see Fig. 17. Draw } b' at right angles to o db, Then 
oa is made equal to the deflection of the lower enq 
relatively to the upper, a 0’ will give the horizontal move. 
ment of the lower end of the bay as compared with the 
upperend. If lines are drawn for all the bays of half the 
span in a similar manner, we have only to find the place 
where the sum of a b!, a c', a d', &c., calling that to the 
right positive and that to the left negative, is equal to the 
movement of one saddle, and o a will be the required 
unit deflection, and by summing and dividing by the 
number of hangers we get the average deflection, — 

It is not, however, necessary to draw all the bays, for 
if o e be drawn—Fig. 18—the mean of the whole, and ig it 
be found where z y—measured on the opposite side of the 





h, 


Fig. 18 





vertical through o—is equal to the saddle movement, 0 : 
is the unit required. 

The mean angle is the angle whose tangent is the 
mean of the tangents of all the angles of the sloping 
bays. 

The following formule give the average deflection of 
of the cable due to a given horizontal tension, based on 
the above construction. 

(1) For an even number of hangers :— 
c= (¢ see’ a4* rie) cot A Mt) 
(2) For an odd number of hangers : 


vd eae S 
ems ( «see A+ np 1) cota 
where e = the extension of a portion of the cable equal 
in length to the length of one bay of the 

girder. 

S = The horizontal movement of the saddle at the 
top of the tower due to the extension of the 
backstay. 

2n = The number of hangers over the whole span 
when the hangers are an even number. 
2n-+ 1 = The number of hangers over the whole span 
when the hangers are an odd number. 
When the numbers of hangers = 2» 


(n + 1)° 


2n + ty 


Geesa= 2 T! . 
4r(n+4+ 1) 
When the number of hangers = 2n + 1 


then cot A = es . 
z 


where + = the ratio of the dip of the cable to the total 
span. 

To get the true average vertical displacement of the 
cable attachments at the girder, it is evident that there 
must be added to the average deflection obtained above; 
the average extension of the hangers and also the short- 
ening of the tower from the girder to the saddle. 

To obtain the value of S—the movement of the 
saddle—let B be the angle the backstay makes with 
the horizontal, and let s be the extension of a length 
equal to its horizontal length when subjected to the 
calculated horizontal tension, and h be the shorten- 
ing of the whole tower due to the vertical load caused 
by the horizontal tension. Then the movement S$ 
will be 

ssec® B+ heot B. 
The movement §' for an increase in temperature 
will be found from the extension of the horizontal length 
s', and the lengthening of the tower h', and will cvi- 
dently be 

s' sec” B — h' cot B. 
For a decrease of temperature the signs will be changed. 

The expression for the value of ¢ for the cable 
will be the same as for c, substituting S' for S, and 
e'—the temperature extension of a bay—for +, and 
using (sec’ A) instead of (sec* A). Tothis must evidently 

added the average extension of the hangers and 
deducted the increased length of the tower from girder 
to cable. These additions and deductions may be either 
positive or negative according to whether a rise or fall 
of temperature is being considered. 

The saddle movement due to the taking up of the sag 
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. backstay has been neglected, but if appreciable it 
eos be added to the value of 8. ‘ 

The author has found a very convenient method of 
finding the deflection of every point on the bridge for 
different distributions of loading, to be as follows :— 
Make a table divided into as many horizontal and 
vertical columns as there are panels in the bridge. The 
each refer to one panel. The 


vertical columns Pp 
horizontal columns refer to the _ position of the 
joad. Fach space contains four lines. Above the 


vertical columns write the deflection of each panel 
point due to a unit load distributed. Opposite, and on 
the left of each horizontal column write the value of 


K 
——, K being in each case made of the value corre- 


lit; 


sponding to that position of the load. Write in the top 
lines of each space the product of the outside figures to 
the left and on the top. These products represent the 
upward deflections which would be caused by the 
hangers acting alone on the girder for each position of 
load. On the second line in each space write what 
would be the downward deflection of each panel point in 
the girder for every position of the load, neglecting the 
effect of the cable. On the third line in each space 
write the algebraic sums of lines 1 and 2, which give 
the actual deflection of every point of the bridge 
for every position of a unit load. On the fourth 
lines add the third lines successively from top to 
bottom of each column, and the actual! deflections of 
every point is obtained, as a unit load is successively 
added to each panel point from one end of the girder. 
The last deflections found in the last horizontal column 
refer to the full load, and will be the original figures 
written on the top multiplied by the number of panels 


c . . 
e+9 This supplies a check on the 


accuracy of the work. The bending moments can be 
found in a similar manner. 

If the number of hangers be small the time taken in 
making this table will certainly not be more than that in 
working out the formule derived from the supposition 
that the number of hangers is infinite, and the section 
of the girder uniform as to flanges and web. If the 
number is large, the bridge is probably a large one, and 
the time taken will not be relatively great. 


and by the factor 








FINANCIAL BURDENS ON COLLIERIES. 
(By a Correspondent.) 

SomE years ago a railway contractor, well known to 
the author of these notes, consulted one of the ablest 
mining engineers, and one of the most prudent advisers 
of his day, as to the expediency of joining as partner a 
firm of colliery owners. The expert's advice was, 
“ Unless they can show a clean average profit of 15 per cent. 
on their past and probable future working you had far 
better invest your money in Consols.” And the great 
risks were by no means exaggerated. 

It is almost certain that the value of all the working 
collieries in Great Britain does not exceed 100 millions of 
pounds, and probably half this amount has been lost in 
fruitless searches after coal, or in abandoned mines, or by 
failures in sinking shafts, that represent outlays for which 
there is nothing by way of asset. When it is considered 
that over £100,000 was fruitlessly expended, and works 
had to be recommenced under other conditions at one 
colliery alone—and this is not an isolated case—some 
idea may be formed of difficulties that have to be 
encountered as depths increase, and what may have to 
be met with again. The report of the Royal Commission 
on Coal Supplies (1905) was well calculated to raise a 
false impression as to the practicable sources of future 
supplies of coal in this country; and the remarks of one 
well-known and most able mining engineer of the present 
day are well worth quoting in connection with the future 
of collieries in England :— 

“It was all very well for the Royal Commission to say 
that there was still 100,914,668,167 tons of coal remain- 
ing; but the bulk of it was like the Irishman’s purse, 
which, although at the bottom of the sea, was not lost 
because he knew where it was. When he began his 
apprenticeship in 1852, he could and did walk into drifts 
in the hill side, and find a seam of coal 6ft. thick and 
yielding coke with less than 4 per cent. of ash. Where 
were such conditions to be found now? They had dis- 
appeared like snow on the hill-side in sunshine, and it 
was necessary to spend £200,000 to £300,000 to reach 
the coal with proportionate cost in working.” 

There is no industry working under such protection as 
that afforded to the coal trade. For inland orders there 
is no foreign competition whatever, and although the 
export does not amount to much more than one-fourth of 
the output, the competition is not serious for it. No 
industry has been the subject of more legislation than 
that of the working collieries, and many unnecessary 
conditions have been imposed on all collieries that are 
only required by few. Generally, the inspectors up to 
the present have dealt fairly and considerately with cases 
that have called for their intervention; but fur reasons 
that will not be dealt with here, there is no likelihood of 
this state of things continuing if some of the wild pro- 
posals’ often made are passed into law. The Coal Mines 
Regulations Acts of 1872, 1887, 1902-3, have added about 
1s. 6d. per ton to the costs, and the Explosives Order, 
1896, has enforced the use of blasting agents, which have 
raised the slack percentage to a ruinous extent. Under 
average conditions an increase of 5 per cent. of slack 
will bring down the average selling price by at least 2d. 
per ton, besides rendering necessary the provision of more 
elaborate arrangements for screening and sorting. Nor 
have the methods of the men improved in this respect. 

In the author’s recollection coal was supplied to the 


customers as it came out of the pit, and he has known | 





the land. sale carters to fight in order to get coal from tubs 
loaded by certain men whose numbers were identified ; 
at that date 19 per cent. of slack was considered high, 
but thirty years later, at the same pit, and with the 
same sizes of screens in us, the percentage was nearly 
doubled. 

No trade is more sensitive to supply and demand than 
the coal trade. A highly competent authority estimated 
that in 1872-3, when 41s. per ton had to be paid for coke, 
and the price of the best Sane coal delivered in London 
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more leases, so that over payments are unavoidable. 
Coal rents vary according to seams and quality, and 
are a8 much as is. 3d. and as low as 24d. per 
ton on the coal extracted, the average for the whole of 
England being about 5d. per ton. Some collieries will 
have as much as a year’s output overpaid, and many 
haye half this amount lying idle for gon periods on 
which interest may have to be paid. The preliminary 
expenses of opening out a colliery are heavy, but these 
are small compared with the costs during the last few 
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Fig. i-EIGHTEEN YEARS’ WORK AT A COLLIERY IN THE PRIME OF LIFE! 


averaged over five months 82s. 6d. per ton, the demand 
never at any time exceeded the supply by 5 per cent. 
The iron trade of this country, more than any other, regu- 
lates the price of fuel ; and a comparatively short period of 
high prices for coal brings a collapse in the metal trades 
which more than neutralises the profits of the short 
periods of high prices. The costs may not rise quite as 
fast as the selling prices, but, on the other hand, the fall 
of the costs is very much slower than that of the market 
values of coal. 

The usual conditions in colliery leases are for a certain 


Pence Per Ton of Sales 





years’ working, and the heavy payments for damaged land 
and claims after dismantling. Taking a forty years’ life, 
there will not be more than thirty years available to 
redeem the otherwise irrecoverable sum that must be 
written off when a pit is closed. 

Of all the expenses of working a colliery, the wages 
paid direct form by far the largest item, and the cash 
must be provided for these every week. In addition to 
the wages. some collieries provide free homes for the 
workmen and free coal to householders, and in other 
cases the houses aré rented and the coal supplied free or 
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Fig. 2—THE LAST TWELVE YEARS IN THE LIFE OF A COLLIERY 


agreed rent per acre, with a certain minimum area to be 


worked or paid for each year, and for all coal got above | 


the minimum to be paid for at the acreage rent. Gene- 
rally, over payments may be made up by excess gettings 
in subsequent years of the terms of the lease; but any 
coal left at the end of the term reverts to the owner of 
the minerals. 
thereon have to be paid by the colliery owner. 


for a nominal sum, which as a rule does not cover half 
the wages paid for getting the coal. The wages in the 
Midland district are regulated by a percentage added to 
a basis wage— usually supposed to be the wages paid in 
1887—and the percentage is regulated by a Conciliation 
Board. The arrangements in other districts are similar. 


Damages to the surface or buildings | But as constant demands are made for additions to the 
It very | basis prices on various pretexts, the amounts so added 


seldom happens that any colliery proprietor works under | form an important advance in some cases on the 1887 


one mineral owner and a single lease, and there are payments. 


An additional charge, due to the Workmen's 


numbers of colliery owners working under a dozen or Compensation Act, began in 1898, and this charge has 
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gone on increasing year by year, but the limit under the 
first Act has not yet been reached, without regard to the 
increased charges under the later extensions of the same 
Act. The wages are paid on every pound of coal, and 
often also on the dirt raised with it. The coal available 
for sale, after allowing for colliery consumption, dirt 
picked out, allowance for wastage to customers, c., ‘is 
seldom more than 95, and often as low as 90, per cent. of 
the coal actually raised. It would probably be difficult 
to convince a London resident who pays a dealer from 
19s. to 28s. for his house coal—according to quality—that 
the average selling price at the pit does not exceed 8s. 3d. 
per ton on the coal sold, corresponding to 7s. 9d. on the 
coal raised ; but such nevertheless is the fact. Nor does 
the average merchant who thinks that 1s. per ton profit 
a poor return on the coal he retails, realise that the 
colliery proprietor, with far greater risks of all kinds, has 
to be satisfied with far less than this. What look like 
enormous profits obtained during one or two years are 
noised abroad as the average—or minimum—to be 
obtained by owning a colliery! The Yorkshire Miners’ 
Union in 1875 resolved “to find out what the profits of 
coalowners are,’ and Shirland Colliery was purchased 
for about £75,000; the late Mr. Mundella was the chair- 
man, and two far abler officials than are available at the 
present day were sent to manage the colliery, which at a 
later date was said to be paying well; but notwithstand- 
ing this the men were paid off, and in 1877 the £100,000 
capital had disappeared; and although there were 1000 
acres of coal to be got, the net proceeds of the final sale 
only amounted to £1100. 

From data supplied to the author the two annexed 
diagrams have been constructed; Fig. 1showing eighteen 
years’ work of a colliery in the prime of its life, raising 
first-class coal and which will have about a forty years’ 
total life. But in the first ten or twelve years the difii- 
culties with respect to faults, feeders of water, &c., were 
considerable, and no money was made. The second dia- 
gram—Fig. 2—is for twelve years’ work of another pit up 
to the time it was closed, where the difficulties of smaller 
and irregular outputs, exceptional maintenance, and other 
expenses will be clearly seen. In both cases the upper 
dotted line gives the total receipts reduced to a price per 
ton on the coal sold, which includes the coal sales, 
receipts from wagons, and net return on some cottages. 
House coal was supplied to workmen who were house- 
holders at 2s. 9d. per ton. Ihe lower dotted line gives the 
percentages fixed from time to time by the Conciliation 
Board above the basis wages, from the time of the Board’s 
formation. All other lines are drawn for value in pence 
per ton of coal actually sold, and as these diagrams show 
clearly the working of two pits under the best and worst 
conditions, it will be left for anyone so inclined to draw 
their own conclusions as to “ cycles of trade,” “ curves of 
depression and prosperity,” &c. The amount of the out- 
lay, which is irrecoverable when No.1 pit is closed, is 
about £82,500, and the total capital £120,000. Redeem- 
ing the smaller amount in 30 years, and investing the 
fund at 4 per cent. per annum, the equal annual charge 
on the colliery receipts is £4768 10s., which taken 
from the best period of the life of the colliery as shown 
on the diagram, makes the working results as follows ;— 








s. d. 

Wages ... ... ... pertonofcoalsold... 5 241 
Royalties and wayleaves ..._,, 0 670 
Other expenses... ... ... ... » 1 8.57 
Redemption... 0. 20. 0. gy 0 4.03 
Ee eee 0 5.37 
Zotal-receipts ... ... ... 5 .. ... 8 308 


The Income Tax Assessors will not allow any deduction 
from the gross receipts in respect of “exhaustion of 
minerals,” so that the colliery owner has in reality to 
pay nearly a double tax. 

If the above statement only showed a constant profit, 
it would not be exorbitant for mining risks; but the 
account is very much worse when the colliery approaches 
the end of its life. The diagram Fig. 2 shows this very 
clearly, and for the last thirteen years’ work the results 
for this pit are :— 








s. d. 
Wages ... ...... pertonofcoal sold... 5 4.55 
Royalties and wayleaves Sehr “66! fs ay ee 
Other expenses eb hess tees Mirek 1 10.05 
Total expense of working ... ... 8 145 

Loss per ton of coal sold 0 691 
mer Gi 


Had the last ten years’ work been taken, the results 
would have been worse, and the loss on the coal sold 
during this period was 11.53d. per ton. Yet tuis second 
pit in its best days was quite as good as the first, and 
there are many otter pits in a worse position. Nor does 
this working cost take into account the sums that had to 
be paid for damaged surface, or payments for coal left 
which could not be worked. 

Parliament has thought fit to restrict the working of 
collieries by passing an Act to compel coalowners not to 
draw coal, dirt, and supply the necessary timber and stores, 
except during a period of eight out of every twenty-four 
hours. It is difficult to understand the reasons for pass- 
ing this Bill, although the motives for its promotion are 
very different to the reasons given, and will, no doubt, 
appear later. This article can hardly be concluded 
without some reference to the probable financial burden 
which this enactment will add to those already alluded 
to; but the full, or even approximate effect the most 
experienced colliery proprietor would hesitate to predict ; 
and what would be the result at one colliery might be 
very different to that at another. If the effect were to 
induce the colliers to work regularly instead of losing 
(Labour Commission report) 14 to 30 per cent. of the 
time the pits were open for work, there might be less 
cause for complaint, but no one conversant with the 
collier and his methods expects this. It would be very 
dangerous to increase to any materia] extent the speed 





of winding, as shaft ‘accidents are too frequent already. 
Taking the data from one of the collieries mentioned, 
where four trams of material are drawn at once and 
landed simultaneously, the dirt and foreign material would 
represent rather less than 4 per cent. of the output, and 
this would remain practically the same in amount. The 
loss in output of coal would be not less than 13 per cent., 
so that if the getting prices are unaltered the addition 
to the costs will work out at not less than 7d. per ton”, 
but will probably be more for reasons that need not be 
given. 

No relief has been provided for the payment of mini- 
mum rents, and by this Eight Hours Act the colliery 
owner has been saddled with very certain burdens, but 
without any countervailing provision whatever. The 
collier may still please himself whether he comes to work 
or not; he may also decide to work five days per week 
instead of six; and colliery managers have learnt long 
since that it is best to leave the police-court alone for 
such cases. 

From what has preceded it will be seen that colliery 
owners’ profits have to be practically all made in certain 
intervals of time, and their opportunities of making 
money in the future will be seriously restricted by reason 
of work being curtailed just at the time when they 
can make money. It is therefore practically certain that 
old pits cannot be profitably worked under eight hours’ 
limits, and that a considerable advance in the price of 
coal will be required to cover the added costs of the 
newer ones. With a fall in production, and an advance 
in price that usually accompanies a scarcity of coal, it 
muy well be asked, ** What is to become of the iron and 
steel trades which are now run so hard by foreign com- 
petition?” Neither the United States nor Germany has 
saddled its industries by such unwise restrictions, nor 
are they likely to do so when the British markets are 
made so much easier to capture by the Parliament which 
ought to keep England’s welfare constantly before it. 








IRON AND STEEL INSTITUTE. 


nei. 


THE spring meeting of the Iron and Steel Institute 
opened on 13th inst., in the hall of the Institution of Civil 
Engineers, before a good attendance of members. 

Sir Hugh Bell, who occupied the chair, said that in the 
ordinary course of events his duty that day would have 
been to induct his successor into the presidency. At the 
very last moment, however, Sir William Lewis found 
himself compelled to relinquish the office of President, to 
which he had been elected, and every member of the 
Institute would agree with the Council in deploring the 
deprivation suffered by the Institute in not having for 
its President so distinguished a member of the iron 
industry as Sir William Lewis. Under those circum- 
stances, the Council had intimated that it would be agree- 
able to them if he, Sir Hugh Bell, would continue to hold 
the office of President for another year, and that he had 
consented to do. He was now in a position to announce 
that the Duke of Devonshire would succeed him as 
President in May next. The Duke was a man who would 
worthily fill the high office which had been formerly 
occupied by a distinguished ancestor of his own. The 
first President of the Institute was the then Duke of 
Devonshire, a very distinguished man of science who 
occupied a prominent position in the iron world. 

He could not open the meeting without referring toa 
matter which had not yet been dealt with by the Insti- 
tute in its corporate capacity. He referred to the death 
of their late secretary, Mr. Bennett H. Brough, who 
played so active and energetic a part in guiding the affairs 
of the Institute. Mr. Brough died at his post, having 
been taken ill during the Middlesbrough meeting, which he 
did so much to organise, and to make into a brilliant 
success. The news of his illness came to them when the 
meeting was in full swing, and it would be remembered 
that his death was announced the day after the meeting 
closed. With his death the Institute lost a most valued 
servant, a most faithful secretary, and one who at all 
times had the interests of the Institute nearest to his 
heart. He felt it would be the desire of the Institute in 
its corporate capacity to testify the regard in which they 
held him by placing on the record of tne “ Proceedings ” 
a vote of the deep regret with which the news of his 
death had been received. The Institute had been fortu- 
nate enough to secure as Mr. Brough’s successor the ser- 
vices of Mr. Lloyd, who was formerly in the office of the 
Institute, and he could only hope for his sake, as well as 
for that of the Institute, that he might be able to look 
back many years hence on services as distinguished and 
as faithful as those given by his predecessor. On the 
invitation of the President the members signified their 
regret at the death of the late secretary by rising in their 

laces. 
: The President then moved the adoption of the report 
of the Council, and the statement of accounts, which was 
seconded by Lord Airedale, and carried unanimously. 


REPORT OF COUNCIL.+ 

At this, the fortieth annual general meeting of the Iron and 
Steel Institute, the Council present to the members their report 
on the proceedings of the Institute during the year 1908, and are 
glad to note that the year has been one of considerable activity 
and progress, 

The voll of the Institutee—No new name has been added to the 
list of honorary members of the Institute, but the number of 
ordinary members on the register has been increased by the 
addition of 116 new names. The number of members on the roll 
of the Institute on December 31st, 1908, was :— 


NUR tis) Aes h Seas) loser desl Geos” “age aoe 1 
Honorary members... .... ... ... 10 
. 2... | SSS aoe 50 
Ordinary members.., eee ee was, ee: 

Total... 2128 





* The author has submitted his estimate of the extra cost under the 
Eight Hours Bill as passed to some coliiery managers, and it is only right 
to state that they totally disagree witn him, and they consider that, 
owing to extraneous causes, the amount will not be less than ls. 
per ton. , 

t Abstract. 





Grant of arms.—The Council of the Institute have to announ 
the grant, by the Royal College of Heralds, of armorial beari ~ 
to be borne by the Institute, the gift of the President, Sir Hun 
Bell, Bart. The new coat of arms supersedes the device fovaiaa’ 
used as the seal of the Institute, and is fully described ip th, 
Journal containing an account of the annual general meeti 
(1908, No. I.). ng 

Proposed new by-laws.— When the Iron and Steel Institute was 
granted the Royal Charter in 1899, it was understood that by-laws 
in harmony with the provisions of the Charter should be sub. 
mitted to H.M. Privy Council. The matter has received the 
careful consideration of the Council of the Institute, who have 
drawn up new by-laws which have been approved by the Insti. 
tute’s fc. F neta and are now submitted for the consideration of 
the members. 

Death of the secretary.—Reference has been made elsewhere to 
the regretted death di he secretary of the Institute, Mr. Kennett 
H. Brough. Owing to the financial circumstances in which Mr, 
Brough’s family was placed by his premature death, the Council 
conceived it their daty to devise some plan by which assistance 
might be afforded his widow and two children. With this object 
a fund was instituted which, it is gratifying to state, had on 
December 31st reached the sum of £5254 and now amounts to 
rather more than this, which should suffice for carrying into exe. 
cution the scheme contemplated by the Council. 

Library and offices. -Owing to the steady growth of the member. 
ship of the Iron and Steel Institute, and to the expansion of the 
Institute Library, the Council decided, early in the year, to secure 
more commodious offices, and to effect certain improvements in 
the internal arrangements with the object of providing additional 
facilities for the members. Negotiations were therefore opened 
with the Westminster Trust, who are the landlords of the premises, 
snd a satisfactory arrangement having been arrived at, the Council 
concluded an agreement at their meeting in February. The new 

remises consist of a suite of ten rooms, on the first floor of No, 28, 

/ictoria-street, having precisely the same outlook as the recently 
vacated offices, and access being obtained from the same main 
entrance and staircase. The Council have also obtained the use 
of a storeroom, conveniently situated in the same building, on the 
sixth floor. One of the rooms has been fitted up as a reading. 
room, in which members may consult current periodicals, conduct 
correspondence, and meet each other for conversation or consulta- 
tion, the Council being desirous of encouraging members to use 
the room as a meeting place. The new premises have been re- 
decorated throughout, and are light and airy, and the Council 
have reason to believe, from the number of members who have 
availed themselves of the new reading-room, that the course they 
have pursued meets with the approval of those on whose behalf it 
was undertaken. A detailed description of the new offices, accom- 
panied by illustrations, has been published in the Journa/. 

Medals and research scholarshtps.—The Bessemer Gold Medal for 
1908 was presented to Mr. Benjamin Talbot in recognition of his 
conspicuous services in the advancement of the metallurgy of iron 
and steel. The Andrew Carnegie Gold Medal was awarded in 
1908 to Dr. Carl Benedicks, Upsala. A large number of candi- 
dates applied for Carnegie Research Scholarships, and, after 
careful consideration, five scholarships, each of the value of £100, 
tenable for one year, were awarded. Details of the awards have 
been published in the Institute Journa/. Particulars of the 
scheme, printed in the English, French, German, Hungarian, 
Italian, Russian, Spanish and Swedish languages, have been 
widely distributed. The expenses of administering the Carnegie 
Scholarship Fund and of publishing the memoirs of the succeseful 
candidates having heen found greater than had been contemplated 
in the original benefaction, Mr. Andrew Carnegie generously pre- 
sented the Institute with a further sum of eleven thousand dollars, 
the income arising from which further would help to defray the 
cost of clerical assistance, and of translating, printing, and publish- 
ing the special memoirs. 

Retiring members of Council.—The retiring members of Council, 
whose names were announced at the last meeting, are :—Vice- 
presidents: Mr. A. Cooper, Mr. J. Riley, and Mr. A. T. Tannett- 
Walker. Members of Council: Mr. D. Colville, Mr. W. H. Ellis, Mr. 
W. H. Hewlett, Mr. A. Lamberton, and Mr. C. P. E. Schneider. 
Mr. D. Colvilie having resigned his seat, the Council have, in accord- 
ance with Rule 13, elected Mr. J. C. Canninghame a member of 
Council in his place. No other members having been nominated 
up to one month previous to this meeting, in response to the 
announcement made at the last meeting, the retiring members 
are, subject to the change specified, consequently presented for 
re-election. 


Mr. H. G. Turner moved a vote of thanks to thie 
President and Council of the Institute for their services 
during the past year, referring to the obligation the 
Institute was under to Sir Hugh Bell for giving his 
services to it in the office of President for another year. 
Mr. W. H. Dixon seconded the resolution, which was 
carried unanimously. 

The President referred briefly to the proposed altera- 
tions in the by-laws. He said that these alterations had 
been found necessary to bring the by-laws into accordance 
with the Charter. The by-laws had been printed and 
circulated, and with one slight alteration in Rule 15, 
where it was proposed to omit words relating to the 
investments of the company, full provision being made 
for dealing with the investments under the Charter, he 
proposed that the by-laws.as printed be adopted. The 
resolution was carried unanimously. 

The President said that at the Middlesbrough meeting 
notice of an amendment was given by Mr. Westgarth. 
Mr. Westgarth’s proposal was somewhat fully discussed 
at that meeting, and an intimation had been received that 
he wished to withdraw that amendment with the con- 
sent of the members. It was then formally proposed 
that the amendment of Mr. Westgarth should be with- 
drawn, and the proposition was carried unanimously. _ 

The meeting then proceeded to the reading and dis- 
cussion of three papers dealing with the preservation of 
iron and steel, the papers being “ The Electrolytic Theory 
of the Corrosion of fron and its Applications,” by Mr. 
William H. Walker; “ The Preservation of Iron and 
Steel,” by Mr. Allerton S. Cushman; and a paper on 
“The Value of Physical Tests in the Selection and Testing 
of Protective Coatings for fron and Steel,” by Mr. J. 
Cruickshank Smith. Two of the papers we give 1n 
abstract below, and the first part of Mr. Cushmans 
will be found on page 537. 


In his paper, Mr. J. Cruickshank Smith discusses the value of 
protective coatings, using the expression ‘‘ protective coating for 
any material or mixture of materials—whether oil, varnish, paint, 
or enamel—employed with the specific object of protecting 4 
structure from external influences. ae ‘ 

The physical tests which may be employed as a guide in selecting 
protective coatings are of two kinds—(1) those applicable to the 
paint itself ; (2) those applicable to the film produced by the drying 
of the paint. The more important of these tests are then discussed 
very briefly under the following heads :— P 

1. Tests applicable to the paint.—(a) The pigment and vehicle 
should be properly proportioned in order to ensure efficient — 
cation and the minimum of free oil space in the dry film. (/) The 
size of the pigmentary particles should be small and uniform. (“) 
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The pigment and the vehicle should possess the minimum tendency 
to separate from each other. en ‘ 
9, Tests upplicable to the film. (a) Determination of the thick- 
ess and uniformity of the film. (b) Strength of film as determined 
b breaking machine. It is only within the last twelve or eighteen 
¥ nths that actual measurements have been made of the strength 
* int film, and an ingenious instrument has been devised by 
ha 7 S, Perry for this purpose ; it is called the ‘‘ Filmometer.” 
Much valuable information concerning the effect of age upon a 
naint film as influencing its strength and elasticity may be 
xpected in due time. As Mr. Perry ere out, these are two 
wal qualities in a paint, as it is through them that a paint resists 
abrasion, cracking, peeling, and blistering. (c) Elasticity of film. 
This factor also can be measured by the filmometer, and the 
remarks made under (b) apply here with equal force. It is hoped 
the next twelve months sufficient data will have been 


ae to enable the filmometer to be made use of in testing 
films for technical purposes. (d) Permeability of films by 


eg and gases. It has been abundantly proved that every 
paint film hitherto obtained is permeable by moisture. Whether 
this moisture finds its way through the film through pores or 
whether it percolates by a process of osmosis is a moot point; 
nevertheless, the fact is proved that paint films are permeable by 
moisture and gases, They differ, however, in the degree of ner- 
meability, and the less pervious they are the better will they effect 
their purpose of protection. A method for determining the 
relative permeability of paint films has been devised by the 
Scientific Section of the Paint Manufacturers’ Association of the 
United States, and is indicated on the diagram. (¢) Hardness of 
surface of film. Many protective coatings have to resist surface 
blows, abrasions, and the like. Hardness, therefore, is an import- 
ant factor. Jt can be measured in terms of a definite standard by 
means of the instrument devised by Bailie and Laurie, of which 
the author has a specimen here. 


The paper by Mr. W. H. Walker, of Boston, Mass., is 
a very lucid monograph on the electrolytic theory of the 
corrosion of iron, and it is remarkable as an endeavour 
to reconcile the carbonic acid theory with the ionic 
theory. We shall attempt to give an abstract of the 
paper, but recommend all who desire to gain a clear and 
concise view of the most recent theory of rusting to 
obtain a copy and read it in full. When any salt dis- 
solves in water the molecules which compose it are 
dissociated or broken up into component parts called 
ions, which bear either positive or negative charges of 
electricity. Iron is regarded as soluble in water, and 
tends to pass from its metallic to its ionic condition, the 
escaping ions being positively charged, whilst the general 
mass of metal is negatively p Mees This escape of ions 
goes on until the electrolytic tension between the metal 
and the water becomes so great that no more ions can 
escape, and the solvent action ceases. But if there are 
present in the water ions of another metal, this second 
metal plates-out on the first, destroying the equili- 
brium and causing the dissolution to continue. Now, 
when pure iron is placed in water the water dis- 
solves the iron, but is itself at the same time acted 
upon, being dissociated into hydrogen and hydroxyl. 
Hydrogen is then to be regarded as a metal dissolved in 
the water, and it immediately plates-out on the iron, as 
another metal might, but in the form of a thin film of 
gas, which is a high insulator. The action may be 
accelerated by the introduction of any a¢id into the water, 
but water alone will effect it. Carbonic acid acts only 
like any other acid, and is not, in Mr. Walker’s opinion, 
essential to the reaction. The film of gas polarises the 
plate and stops the action, and if no other agent existed 
to remove it, corrosion could not proceed far. In 
ordinary conditions, however, the oxygen from the air 
dissolved in the water combines with the free hydrogen 
in the plate, forming water again and depolarising the 
iron surface. Hence corrosion continues. The oxygen 
also oxidises the iron ions as they go into solution and 
precipitates them as rust, but that is regarded as an 
incidental or secondary rather than as a primary action. 
A number of experiments are adduced to confirm this 
view. It will be seen, then, that the process of rust- 
making in water is as follows:—(1) The iron ions go into 
solution, and the water is dissociated; (2) the hydrogen 
from the water attempts to plate-out on the iron surface ; 
(3) but is seized upon by the oxygen in the water, re- 
combining into H,0, and leaving the plate free for a new 
escape of ions; (4) the free iron ions are oxidised by the 
oxygen dissolved in the water and precipitated as rust. 
In the presence of an acid the actions are accelerated; in 
the absence of oxygen they are wholly arrested. In con- 
clusion of this brief outline we give a passage from the 
paper :— 

Having now a conception of the mechanism by which iron cor- 
rodes, some important conclusions may be drawn from a considera- 
tion of the factors involved. Since before the iron can form rust 
it must first pass into solution, and in so doing cause an electric 
current to flow from the iron at that point to the iron at some 
other point, any circumstance which will aid the flow of this 
current will accelerate the solntion of the iron. In other words, 
any differences in potential which may exist upon the surface of 
the iron will in itself cause a flow of electricity which will result in 
a solvent action on the iron. Such differences of potential inevit- 
ably result from a segregation or uneven distribution of any 
impurities which the iron or steel may contain. Hence we should 
expect that the speed of corrosion would increase in accordance 
with the percentage of impurities present, and it should decrease 
in accordance with the care bestowed upon the iron or steel during 
its manufacture to prevent a segregation of these impurities. The 
ss way, of course, to ensure an absence of segregation is to 
sen wen altogether those materia's not needed in the iron. It 
re een found with a steel made under such conditions that the 

al impurities are reduced to not over five hundredths of 1 per 
cent. (0.05 per cent ) resists corrosion to an extent equal to the 
Iron of our forefathers. ‘lhe steel companies have been slow to 
accept this general proposition, but it is gratifying to know that 
material of this purity may now be obtained on the open market. 

Mr. J. E. Stead, in opening the discussion on the 
papers, said that Mr. Cushman had allowed him to pre- 
pare some of the ferroxyl reagent, and he would demon- 
Pape the manner in which the experiments were done. 
ro then showed a tin i which had been tested by 

'S process, and proceeded to conduct one or two other 
-*periments to illustrate the passivity of steel after being 
immersed in bichromate of potash, He said he must 
her es the author on the beautiful method by 
= s 1 he illustrated the electrolytic theory. The 
pe were so beautiful and convincing that anyone 
Cah understand them. There was one point which Mr. 

wshman had not referred to in his paper, and that was 





the marvellous effect of slight impurities on the surface 
of the steel. He could quite understand how it was that 
a ship’s bottom passing through sewage carrying a con- 
siderable amount of sulphide of iron in suspension became 
pitted. Mr. Walker in his paper referred to the effect of 
segregation. This heterogeneous character of steel was a 
common feature, but it was known that with only .5 per 
cent. of impurity it was possible to obtain a metal which 
did not corrode. The carbon in steel segregated in little 
masses of pearlite, and pearlite was entirely different 
from ferrite, hence a condition of electrolytic tension was 
set up, and a series of electrolytic couples was formed 
throughout the entire surface. That could not be 
avoided. Segregation, however, always took place below 
the surface, and yet it was on the surface of steel plates 
where pitting went on. This seemed to point to the fact 
that pitting was quite independent of segregation, and was 
due to the peculiar way in which the field divided itself 
into nodes and cathodes, and formed electrical couples. 
He had experimented considerably with tin-plates to 
ascertain whether English thin plates gave the same 
results as those referred to by Mr. Walker, but very 
few plates showed any spots at all, which seemed to be 
an indication that the English article was superior to the 
American. It appeared to him that the larger experi- 
ments in which Mr. Cushman was engaged, where plates 
were actually painted and exposed, would give by far the 
most valuable results, because it was the oil itself which 
actually came in contact with the metal, and not the 
vehicle. He had noted that when ship plates were 
marked at steel works when the plates were hot, the 
paint so applied had a wonderful effect in preventing 
corrosion, and this pointed to the advisability of adopting 
a different method of painting plutes. It would seem 
that they ought to be heated before the paint was 
applied, in order to get rid of every trace of moisture 
before painting. Every engineer knew that hot painted 
plates lasted much better than cold painted plates. 

Mr. E. A. Saniter referred to the particular make of 
iron mentioned in Mr. Cushman’s paper which contained 
99.5 per cent. of iron. He would like to have a complete 
analysis regarding the amount of impurities. Reference 
was also made by Mr. Cushman to the use of acid as a 
corrosion test. Many metallurgists based their ideas on 
laboratory experiments, but practical experience showed 
that steel which corroded most in the laboratory with 
sulphuric acid corroded least in actual service. 

Mr. B. Philips Smith, in a written communication, said 
that the investigations of Mr. Walker and Mr. Cushman 
covered a good deal of the same ground. He was inclined, 
however, to commend the attitude adopted by Mr. Walker 
in that he advanced the theory and details of experiments, 
but did not go so far as to deduce from these experiments 
any definite attack upon a particular industry as in the 
case of Mr. Cushman, who, from laboratory experiments, 
arrived at the conclusion that the presence of graphite in 
a paint pigment accelerated the corrosion and should not 
be applied as the prime or contact coating to iron or steel. 
Laboratory experiments, when carried far enough, were 
often extremely useful, but it seemed to him that the 
test of pigments, with water as a vehicle, could offer no 
additions to the knowledge of paint pigments in actual work- 
ing practice when mixed with linseed oil. The functions of a 
paint pigment in oil were, as he understood it, two in 
number—first to increase the thickness of the paint film, 
and secondly,.to protect the underlying films of oil from 
weather and atmospheric conditions. The conclusions 
which had been arrived at in Mr. Cushman’s paper re- 
minded him that many conclusions had been prematurely 
arrived at in the past by scientific men, but more care- 
fully conducted experiments were necessary in order to 
arrive at true conclusions. He was reminded that the 
opinion had been expressed that because ferro-manganese, 
which was a carbide, rapidly decomposed water, there 
fore less than 1 per cent. of manganese present in steel 
would have the same property, and that a small quantity 
of manganese in steel would render that steel more liable 
to be corroded. It was to be noted, however, that Had- 
field’s manganese steel with 13 per cent. of manganese 
was less corrodible than iron. The paper in which this 
conclusion was stated was, he believed, by a Mr. Cush- 
man, and it would be interesting to know if it was the 
same Mr. Cushman who was the author of the present 
paper. With regard to graphite pigments, it had been 
pointed out by Mr. M. P. Wood, in his book on “ Rustless 
Coatings,” that these pigments, being electro-negative, 
were less affected by catalytic or electrolytic action than 
any class of pigment, lampblack alone excepted. Mr. 
Wood pointed out that this was a valuable feature in any 
paint, whether applied to iron or wooden bodies, and in the 
future would ensure a more extended use of graphite paint 
instead of the iron oxide and compounded or patent 
paints, to the careless use of which most of the corrosion 
in progress upon important ferric structures was directly 
traceable. Mr. Wood also stated that lampblack and 
graphitic carbon were the only pigments that were par- 
tially non-electric, and even with the use of these in the 
paint the coating, as an insulating substance, was 
governed by the vehicle. Mr. Cushman, in his experi- 
ments, seemed to neglect the vehicle entirely, except in 
the case of the 800 panels on the test fences at Atlantic 
City, which, in his opinion, formed the only useful tests 
described by Mr. Cushman. It would, however, be two 
or three years before any reliable report could be made as 
to the comparative values of the paints which were being 
tested in that way. Graphite paint of proved worth was 
giving satisfaction on thousands of important structures 
all over the world, and he should not be inclined to 
change his opinion of the value of the proper kind of 
graphite paint because Mr. Cushman found that graphite 
of some form, which was not particularised, mixed with 
water, did not give perfection to a table knife. 

Prof. Turner said that while not prepared to go all the 
way with Mr. Cushman, there were many points on which 
he agreed with him. With regard to the effect of small 
quantities of foreign bodies on the surface of the metal, atten- 
tion had been drawn to that by observers for many years, 





including Dr. Tilden. Mr. Stead had directed notice to 
a somewhat important point, to which he desired to make 
reference, and that was as to the advisability of having the 
tar or oil heated before it was applied. Well-boiled tar was 
much more effective than tar applied in any other way. 

Mr. H. G. Strick, speaking as a tin-plate maker, said 
that there had been very few complaints during recent 
years of pitting, and it was possible to produce tin-plates 
with much greater regularity owing to the improvement 
in the manufacture of steel, and also owing to the greater 
care given in the tin-plate works. When care was taken 
to get a good clean surface very few complaints were 
received as to the character of the plate. 

Mr. F. A. Willcox referred to the attempts that had 
been made to get rid of the pitting of propellers. The 
treatment he used was celluloid dissolved in amy] acetate. 
The samples so treated had stood well for ten years, but 
it was found that it was impossible effectively to deal with 
the tips of the propellers. 

Mr. Cushman, in replying on the discussion, said he some 
time ago put forward the suggestion that if the American 
manufacturer would pay a little more attention to qualit 
and less to quantity, he would get a far better octane, 
and a number of manufacturers came to him and asked 
advice. The result was that some of them had taken a 
great deal more care over their manufacture, and a num- 
ber of mills had changed the method of procedure entirely. 
The material he had analysed, and to which reference 
had been made, was the result of the change of practice. 
With regard to the complete analysis of the 95.5 per cent. 
iron which had been asked for, in regard to arsenic and 
copper and the other ingredients which had been men- 
tioned, there were only traces, and the analysis given 
represented the composition, except for these traces of 
other materials. Reference had been made to the acid 
test, and he agreed that when you got an accelerated 
corrosion by using acids you did not get the same action 
as when the material was outside, exposed to the atmo- 
sphere. The ordinary corrosion of steel was a perfectly 
quiescent process going on slowly and gradually, and the 
formation of nodes took place. That did not take place 
with the acid test, and the whole phenomenon changed 
when it was speeded up. The introduction of the Pure 
Food and Drugs Act in the United States had had a great 
influence on the tin industry, as with the passing of that 
law an end was put to the employment of artificial 
colouring matter. It was found that the natural colour 
of the goods tinned was affected by the tin, and it 
became necessary for the tin-plate makers to take 
the whole matter into consideration in order to 
comply with the law. The first thing that was done was 
the cutting down of the amount of tin that went on to 
the iron, and that led to trouble in relation to pin holing ; 
that was an illustration of how an alteration in the law 
affected manufacturers in a way that was not contem- 
plated by those responsible for legislation. A great advance 
had been made possible since Dr. Walker began to apply 
the ferroxy] test to tin-plates. With regard to the point that 
had been raised in connection with amy] acetate, that was 
an interesting subject, but the most successful results ever 
obtained in that way-were made by using ordinary gum 
shellac, and then adding chromic acid little by little. In 
that way a great deal of chromic acid could be got into 
the shellac without reaction, and by painting that on the 
surface of steel excellent results had been achieved. 

Sir Hugh Bell, in moving a vote of thanks to the 
authors of the three papers, said that they had led toa 
most interesting discussion. With regard to the question 
of waste, to which Mr. Cushman had drawn attention, 
that was-a subject most prominently before the world 
at the present moment, and was of great importance to 
every country. If the waste that went on could be 
reduced by so little as 10 per cent. that would be a very 
considerable gain, and he would like to see the crusade 
against waste preached not only from the platform but 
the pulpit. Ifthat were done there would be far less inter- 
ference through waste with manufacturing processes 
than was the case at the present time. There was 
another aspectin which the question of the preservation‘of 
iron and steel was of great importance at the present junc- 
ture. Every day in which we lived saw these metals enter- 
ing more and more into the daily life of the community. 
In the United States particularly, and also in this country, 
immense buildings were being erected which had iron for 
their mainstay, and they were being put up under condi- 
tions of profound ignorance as to what was going to take 
place in the future. Dr. Walker referred in his paper to 
the necessity of ensuring absolute protection of the rein- 
forcing members of concrete construction, and pointed 
out that such concrete must be sufficiently dense, and 
rendered practically water-tight. He would like to ask 
that meeting whether they thought that the precautions 
suggested as regarded the use of reinforced concrete were 
being rigidly observed in respect of iron buildings now in 
course of construction, and whether it was not possible 
that before very long a disaster of the most serious charac- 
ter might occur with reference to buildings of that kind. 

The next paper read was that by Messrs. E. Heyn and 
O. Bauer dealing with “ The Influence of the Treatment 
on the Solubility of Steel in Sulphuric Acid, and Deduc- 
tions Therefrom as to the Nature of the Treatment to 
which the Material had been Previously Subjected.” 
The length of the title in this case is a true measure of 
the length of the paper ; it occupies no less than 120 pages 
and is illustrated by three plates. To print it in full is 
impossible, to abstract it hopeless. Its object is, we 
believe, to show that the treatment which steel has 
undergone may be deduced by the results of acid tests. 
We give a single example which seems to have more 
practical value than the others. By means of solubility 
experiments with dilute sulphuric acid it is possible to 
determine in a piece of structural steel whether cold- 
stretching or cold-set has taken place, even if the amount 
of stretching or compression is only 2 percent. This 
test, therefore, provides a very sensitive medium for de- 
termining the question whether a permanent elongation 
or set has taken place due to excessive stress. The 
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stretched material is more rapidly attacked. We might 
have hoped that this would throw some light on the 
corrosion of bronze propeller blades, but the authors 
add:—The laws deduced for mild steel cannot be 
regarded as applicable to metals other than iron and 
steel. In the case of aluminium the conditions are 
reversed; cold-worked aluminium is less readily soluble 
than in the annealed state. The.same holds good for 
copper, though the variations in solubility in this case 
are very small. 

Mr. Stromeyer, in opening the discussion, said that one 
of the points raised had a particular interest for him. One 
of the diagrams in the paper brought out the fact that the 
heat treatment was effective even at such low tempera- 
tures as 100 deg. Cent., and he felt convinced that these 
changes took place at even very much lower temperatures 
than that. The paper covered practically what he had 
been dealing with in regard to the ageing of steel. He 
had adopted the view that the complete ageing effect 
could be reproduced by boiling steel for 15 minutes, 


but judging from the diagrams submitted in the paper, it | 


would require very much longer boiling, perhaps several 
days, before that effect was produced. 

Mr. J. E. Stead said that the work of the authors con- 
firmed a great deal of what was previously known with 
regard to the solubility of steel. It was interesting to 
note that the authors had established the fact that 
400 deg. Cent. was the critical point in the annealing of 
steel. 

Dr. Walter Rosenhain said the paper was very long and 
an important one, and would have to be discussed in 
detail by correspondence. It was exceedingly gratifying 
to finda paper being contributed to the Institute by the 
Lichterfeld Laboratory, and he believed the paper was the 
first they had had from that source for several years. 
There could be no doubt as to the immense value and 
importance of the paper as far as the experimental facts 
which it contained went, and he did not think that 
anyone could possibly resist the conclusions arrived at, 
more particularly with regard to the change which took 
place at 400 deg. Cent. The authors had been led to 
bestow the name Osmondite upon what they believed 
to be a new constituent of steel, but one would wish 
that that name had been attached to something a little 
more distinctive. He rather doubted the necessity of 
introducing a new name at all, because the cutting 
down of the number of names seemed to him some- 
what desirable, and he thought that the whole 
phenomena which had been observed could be ex- 
plained without recourse to a new phase. The 
change which took place at the critical temperature 
would séem to be the kind of change which had already 
partially occurred. Below 400 deg. Cent. the metal might 
be regarded as a mixture of martensite and troostite, but 
at 400 deg. Cent. the martensite disappeared, and after 
that the pearlitic change commenced. 

Mr. Saniter said that one of the most interesting 
points in the paper was that the authors had been able, 
by analytical methods, to arrive at the conclusions they 
had set forth, and the results went to show that their 
analytical methcds were reliable. It would seem that at 
400 deg. Cent. the carbon which remained as a carbon 
residue was at its maximum, and was just at the com- 
mencing point of the formation of sorbite. At 600 deg. 
the whole of the gasified carbon disappeared, and the 
whole of the hardening effect of quenching disappeared. 
From his own experience he was able to say that when 
steel was tempered that was the point at which it lost 
the effect of hardening. 

The President moved a vote of thanks to the authors 
of the paper, which was unanimously carried. 

In the next paper, entitled “The Chemical Physics 
Involved in the Decarburisation of Iron-Carbon Alloys,” 
the author, W. H. Hatfield, B.Met. (Sheffield) discusses 
the actual nature of the chemical physics involved in the 
decarburisation of white iron, and challenges the theory 
that it is essential that the carbon be out of solution (or 
combination) as temper carbon before the action of the 
oxidising influences which are to eliminate it can take 
place. The author’s own theory with regard to the 
chemical physics involved in this process is somewhat as 
follows, and is based on much experimental work. 
(1) It is not necessary that the carbon be precipitated 
as temper carbon before its removal. (2) Should temper 


carbon be produced, it is most likely, in his opimon, 








that only that temper carbon which has recombined | locomotives, one of which is illustrated herewith by the 


with the iron by diffusion which can be removed. He 


then adduces a number of experiments which prove | 
conclusively the possibility of the carbon being eliminated | 
without previous precipitation of temper carbon, and he | 


then traces the changes which actually take place during 
the decarburisation of white cast iron in the old Réaumur 
malleable cast iron process. 

Mr. J. E. Stead, in opening the discussion, said his 
own work and experiments led him to the conclusion 
that Mr. Hatfield had established his case. 


| courtesy of the builders, have two sets of eight coupled wheels, 
| and each group has, in addition, a pair of carrying wheels, 
the wheel type being that known as 2-8-8-2. These engines 
| are to be used on the Sacramento Division between Roseville 
| and Truckee, where the maximum grade is 116ft. per mile, 
| and the rating 1212 tons of cars and lading. 

| There are several special items of this design which call 
| for special attention. 

| The boiler is straight topped, 84in. in diameter, and is 
| equipped for oil burning. The fire tubes, which are 21ft, 
| long, terminate in a combustion chamber at the front end, 


Professor G. Turner said he was glad to find himself | which is 54in. long, and in front of this is a feed-water heater 


in general agreement with the conclusions of Mr. Hatfield. 


| 63in. in length. The tubes in the feed-water heater are 


They had carried out a good many experiments at | arranged in line with the fire tubes, and are equal tu them 


Birmingham on malleable cast iron during the last 
twenty years, it being a local industry of great importance. 
There was one point on which he did not agree with the 
author, although it was, perhaps, a small matter. 
Hatfield returned the sulphur as being the same in the 
converted bar. He gave 0.35 
on completion, and the percentage of sulphur given was 
the same as in the unconverted bar. His experience 
was that the sulphur was generally diminished in 
quantity. However, he was entirely in agreement with 
Mr. Hatfield on the main points raised in the paper. At 
Birmingham it had been found over and over again that 


they started with a white iron passed through to the | 
ferrite, and never found precipitated carbon, which, of | 


course, would be easily recognised if it were present 


Mr. | 


per cent. in his analysis | 


| in number and diameter. The two injectors discharge right 
| and left into the feed-water heater chamber, which is kept 
| constantly filled with water. The feed passes out through 
the top of the chamber, and is then delivered into the main 
| barrel through two check valves, placed right and left imme- 
| diately behind the front tube plate. A superheater of the 
| Baldwin type is arranged in the piping system between the 
high and low-pressure cylinders, and is placed in the smoke- 
box. The combustion chamber is provided with a manhole, 
so that the tube ends are readily accessible. 

To facilitate repairs the boiler is provided with a separ- 
able joint, which occurs at the rear end of the combustion 
chamber. The joint is effected by riveting a ring to each 
boiler section, and uniting the rings by 42 bolts, 1fin. in 
diameter. The rings are butted with a V-shaped fit. 

The exhaust from the high-pressure cylinders passes into 


during the process of elimination. There were other | two pipes leading to the superheater, and these pipes are 
points of still wider application supporting Mr. Hatfield's | fitted at the back ends with a sliding joint made tight with a 


conclusions. 
three years ago that when. graphite separated from 
cast ‘iron heat was evolved, but in burning the carbon 


out of the iron more heat was evolved than if they | 


ee ae ee ae eee | cylinder is cast separately, and is bolted to a large steel box 


burnt the carbon alone. 
gave first the heat due to the carbon, and next the heat 
due to the solution, and it would be assumed that carbon 
dissolved in iron would give out more heat than iron 
which had once been separated. That was in accordance 
with observations made with reference to the acid Siemens 
and other processes. 

Mr. E. Adamson said that Mr. Hatfield’s research 
entirely confirmed some experiments he had made, more 


particularly in regard to bars treated in sand and treated | 


in ore, referred to on page 8 of the paper. 

Professor A. McWilliam said it was necessary that this 
matter should have been critically considered. It was 
fashionable to consider that although no good could come 
out of Sheffield, everything that came from Germany was 
correct. Hence it was desirable that someone who got 
experience in connection with this subject should come 
forward and make a series of experiments to show which 
was the correct explanation of the phenomena involved. 
He thought that Mr. Hatfield had shown that the older 
views entertained on this subject were the correct ones, 
and that Dr. Wust, in this particular matter had got side 
tracked. 

Mr. Hatfield, in replying on the discussion, said the 
experiments, the results of which were stated in the 
paper, had been undertaken to prove the correctness of 
the views held on this subject, and it gave him consider- 
able satisfaction to know that Mr. Stead, Professor 
Turner, Professor McWilliam, and others agreed with his 
conclusions. With regard to the point raised by Pro- 
fessor Turner as to the sulphur content, that was the 
actua] determination which he had stated in the paper, 
but there was evidence that to some extent sulphur came 
out from malleable iron during annealing, and he pro- 
posed to give that point further attention. 

A vote of thanks to the author was accorded, on the 
motion of the President. 

This concluded the first day’s meeting. 








THE LARGEST LOCOMOTIVE IN THE 
WORLD. 
THE Baldwin Locomotive Works of Philadelphia have re- 
cently completed for the Southern Pacific Railway two Mallet 
articulated compound locomotives, which are undoubtedly 
the heaviest engines thus far built for any railway, exceeding 


He had pointed out in a paper two or | packed gland. The steam enters the superheater at the front, 


| and passes successively through six groups of tubes ; it then 


| enters a T-connection, from which it is conveyed to the low- 





| directly connected to the high-pressure reverse shaft. 


pressure cylinders through asingle pipe having a ball joint at 
each end anda sliding joint in the middle. Each low-pressure 


casting, which is suitably cored out to convey the steam from 
the receiver pipe to a pair of short elbow pipes, making final 
connection with the low-pressure steam chests. The distri- 
bution is here controlled by 15in. piston valves, which are 
duplicates of those used on the high-pressure cylinders. The 
final exhaust passes out through the front of each casting 
into a T-connection, which communicates with a flexible pipe 
leading to the smoke-box. ; 
Reversing is effected by the Raggonet power gear, which is 
operated by compressed air and is self-locking. The “< = 
e 


| reach-rod connection to the low-pressure reverse shaft is 


placed on the centre line of the engine, and is fitted with 
@ universal joint fitted immediately above the articulated 
frame connection. The joint is guided between the inner 
walls of the high-pressure cylinder saddle. In this way the 
reversing connections are simplified, and when the engine is 
on a curve the angular position of the reach rod has practi- 
cally no effect on the forward valve motion. 

One of the locomotives is equipped with vanadium steel 
frames, and the other with frames of carbon steel. The con- 
nection between the frames is single, and is effected by a cast 
steel radius bar, which also constitutes a substantial tie for 
the rear end of the front frames. The fulcrum pin is Tin. in 
diameter ; it is inserted from below, and held in place by a 
plate supported on a cast steel cross tie, which, spans the 
bottom rails of the rear frames between the high-pressure 
cylinders. The weights on the two groups of wheels are 
equalised by contact between the front and rear frames, no 
equalising bolts being used. 

The front frames are stopped immediately ahead of the 
leading driving pedestals, where they are securely bolted to 
a large steel box casting, previously mentioned, which sup- 
ports the low-pressure cylinders. The cylinders are keyed at 
the front only. The buffer beam is of cast steel, 10ft. long, 
while the maximum width over the low-pressure cylinders is 
approximately 11ft. 

The boiler is supported on the front frames by two bear- 
ings, both of which have their sliding surfaces normally in 
contact. The front bearing carries the centering springs, 
and the wear ‘is taken in each case by a cast iron shoe 2in. 
thick. Both bearings are fitted with clamps to keep the 
frames from falling away when the boiler is lifted. The loco- 
motive is readily separable, as the joint in the boiler is but a 
short distance ahead of the articulated frame connection, and 
all pipes which pass the joint are provided with unions. 

The tender is fitted with a 9000 gallon water-bottom tank, 
and has an oil capacity of 2850 gallons. The trucks under 
both the locomotive and tender are equipped with ‘‘ Standard” 





the weight of the previous largest, the enormous 0~8-8-0 
engines of the Erie Railroad constructed in 1907 by the 
American Locomotive Company, by nearly 10 tons. These 








solid forged and rolled steel wheels. The detail parts of this 
locomotive have, as far as possible, been designed in accord- 
ance with the existing standards of the railway. The engine 
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ig practically equivalent in weight and capacity to two large 
tt Eonsolidation’? type locomotives. The following are the 
leading dimensions :— 


Cylinders .. 26in. + 40in. x Bin. 


Coupled wheels .. 4tt. Sin. 
Truck wheels .. ++ ++ ++. ++ 2ft. 64in. 
Rigid wheel base (each group) .. . 15ft. ‘ 
Total wheel base cutae ta 56ft. 7in. 
ating surface :— 
see, (Wl) .- 4941 sq. ft. 
Fire box .- .. 232 8q. ft. 
Superheater -. ++ - 655 sq. ft. 
Feed-water heater .. .. 1220 sq. ft. 
Grate area. . ws - 68.4 sq. ft. 
Steam pressure .- «- «> - 200 1b. 
Weight on driving wheels .. 1753 tons. 
Total weight of engine. . 190 tons. | 
| 








ELECTRO-HYDRAULIC LADLE CARRIAGE. 


A 30-TON electro-hydraulic ladle carriage has recently been | 
completed for one of the largest German steel plants by the | 
Duisburger Maschinenbau-Actien-Gesellsshaft. It is shown | 
in the accompanying engravings. It is, as will be observed, 
worked partly hydraulically and partly electrically, and it is | 
carried on & truck which runs on six wheels, four of these | 
being arranged in @ bogie. The single pair of wheels is con- 
nected through gearing with an electric motor for travelling | 
the carriage. Stepped into a conical hole in the body of the | 
truck is a vertical hydraulic cylinder provided with a flange, | 
so that it may be securely bolted to the deck of the truck. 
Inside this cylinder there is a plunger, and outside it there is 
a sleeve which can slide up and down vertically on the 
cylinder. On the top of the plunger, and capable of rotating 








| 
| 
Fig. i—LADLE CARRIAGE WITH COVERS ON | 


| 
| 














on it, is a crosshead. Double ball bearings are provided so 
as to reduce the friction as much as possible. The crosshead 
is connected to the sleeve already mentioned by means of two 
heavy forged steel links. Hence thesleeve and plunger move | 
together, and as the ladle-carrying frame is attached to the 
sleeve, the former also follows the motions of the plunger. | 
Hence the ladle is raised and lowered hydraulically. All the 
other motions, however, are brought about electrically. 

~ First of all there is an electric motor, which works through | 
gearing on to a toothed wheel fixed to the bottom of the 
sleeve. This motor slews the cradle and ladle and can do so 
through a complete circle. Then there is another motor 
working on to a transverse shaft, the ends of which carry | 
pinions which gear with racks on links the ends of which are 
attached one to each side of the cradle. The latter is carried 
on four wheels which run on rails on two arms forming part 
of the revolving body of the machine. By the action of the | 


pinions on the racks the cradle, and hence the ladle, can be | 
The tilting ! 


traversed backwards and forwards on these arms. 
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of the ladle is also brought about electrically. A worm wheel 
is keyed to one of the ladle trunnions. This wheel is actuated 
by a worm on a telescopic shaft, on the other end of which is 
& toothed wheel to which power is. transmitted, through other 
toothed wheels, from an electric motor. 

ae hydraulic pressure is obtained by means of a three- 
throw electrically-driven pump which is automatic in its 
action, the motor stopping when the required pressure is 





| Physical Laboratory, London. 


reached. Three-phase alternating current at 500 volts and 
50 periods was available, and the electric equipment was 
accordingly designed for it. The current is picked up by an 


overhead collector and is conveyed to the various motors | 


through slip-rings on the top of the plunger, and through 
armoured cables. All the motors can be controlled from the 
driving platform,which is so arranged that the operator has a 
good view of the load. Our engraving, Fig. 3, represents the 


sphere containing 8 litres of water vapour per cubic metre. 

In addition to the direct intercomparison of flame standards 
carried out recently by the national laboratories in Europe, 
one comparison was made in 1906 and two in 1908 between 
the American and European units by means of carefully 
seasoned carbon filament electric standards, and as a result 
of all the comparisons the following relationships are estab- 
lished between the above units :—The pentane unit has the 








Fig. 3—-LADLE CARRIAGE 


machine with its coverings removed so as to show the mechan- 
ism, but when at work everything is completely covered up, 
as shown in Fig. 1. The collecting arm is shown in the 
drawing Fig. 2, but not in the engravings Figs. 1 and 2. 








PHOTOMETRIC UNITS. 


IN order to determine as accurately as possible the relations 





| between the photometric units of America, France, Germany, 


and Great Britain, comparisons have been made at different 
times during the past few years between the unit of light 
maintained at the Bureau of Standards, Washington ; at the 
Laboratoire Central d’Electricité, Paris ; at the Physikalisch- 
Technische Reichsanstalt, Berlin; and at the National 
The unit of light at the 
Bureau of Standards has been maintained through the 
medium of a series of incandescent electric lamps, the values 


| of which were originally intended to be in agreement with the 


British unit, being made 100/88 times the Hefner unit. The 
unit of light at the Laboratoire Central is the bougie deci- 
male, which-is the twentieth part of the standard defined by 
the International Conference on Units of 1884, and which is 
taken, in accordance with the experiments of Voille, as 0.104 








WITH COVERS REMOVED 


same value within the errors of experiment as the bougie 
decimale. It is 1.6 per cent. less than the standard candle 
of the United States of America, and 11 per cent. greater 
than the Hefner unit. In order to come into agreement with 
Great Britain and France, the Bureau of Standards of 
America proposed to reduce its standard candle by 
1.6 per cent., provided that France and Great Britain would 
unite with America in maintaining the common value 
constant, and with the approval of other countries would call 
it the ‘‘ International Candle.’’ The National Physical Labora- 
tory, London, and the Laboratoire Central d’Electricité, 
Paris, have agreed to adopt this proposal in respect of the 
photometric standardisation which they undertake, and the 
date agreed upon for the adoption of the common unit and 
the change of unit in America is April 1st, 1909. The 
following simple relations will therefore hold after that 
date :— 
Proposed New Unit : ] Pentane Candle. 

= 1 Bougie Decimale. 
= 1 American Candle. 

1.11 Befner Unit. 
= 0.104 Carcel Unit. 

Therefore 1 Hefner Unit = 0.90 of the proposed new unit. 

The pentane and other photometric standards in use in 
America will hereafter be standardised by the Bureau of 
Standards in terms of the new unit. This, within the limits 
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Fig. 2—ELECTRO-HYDRAULIC LADLE CARRIAGE 
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of the Carcel lamp. The unit of light at the Physikalisch- | of experimental error, will bring the photometric units for 
Technische Reichsanstalt is that given by the Hefner lamp | both gas and electrical industries in America and Great 
burning at normal barometric pressure (76 cm.) in an atmo- | Britain and for the electrical industry in France to a single 
sphere containing 8.8 litres of water vapour per cubic metre. | value, and the Hefner unit will be in the simple ratio of 9/10 
The unit of light at the National Physical Laboratory is that | to this international unit. op L 
given by the 10 candle-power Harcourt pentane lamp, which | unit of light to be maintained jointly by the national 
was prescribed for use by the Metropolitan Gas Referees, | standardising laboratories of America, France, and Great 
burning at normal barometric pressure (76 cm.) in an atmo- Britain, the ‘‘ International Candle,” has been submitted to 


The proposal to call the common 
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the International Electrotechnical Commission, and through 
it to all the countries cf the world which are represented on 
that Commission. It is hoped that general approval will be 
secured, and that in the near future the term ‘‘ International 
Candle’’ for the new unit will have official international 
sanction. 








AIR COMPRESSOR FOR SOUTH AFRICA. 


A LARGE air compressor—in fact, one of the largest enclosed 
type air-compressing plants ever made—has recently been 
shipped to Johannesburg by Alley and MacLellan, Limited, 
of Glasgow. This plant embodies several new features, and 
a description of it will doubtless be of interest to our readers. 
Its duty is 5000 cubic feet of free air per minute net capacity, 
corrected for all losses, including heating, compressed to 


1001b. persquare inch. A perspective view of the plant is | 


shown above and sectional drawings in our two-page Supple- 
ment. There are three cranks arranged 120 deg. apart, over 
which are placed the trunk air cylinders. The compression 
is effected in two stages, the upper end of the cylinders being 
the intake. The final compression is carried out in the 
annulus formed under the trunk piston. 


| The geiieral constiuction of the coitiptessor is well seen in 
| the Supplement. The motive power is obtained by means of 
| three steam cylinders, one high and two low, 25in. and 82in. 
| diameter respectively, each of which is arranged tandem over 
| an air cylinder, The three air cylinders have all of them the 
| same dimensions. In the larger part they are 37in. in 
| diameter and in the smaller 294in. The diameter of the 
| piston-rod is 4zin. The area of the larger part of the cylinder 
|is therefore—allowing for the piston-rod—1061.014 square 
| inches, and of the annulus 391.71 square inches. The stroke 
| of both steam and air cylinders is 16in. The air, after being 
| compressed in the larger part of the cylinder, is delivered to 
| an intercooler which has a cooling surface of 1000 square feet 
| before being further compressed in the smaller part. The 
| compressor cylinders and their valves, which are of the piston 
| type, are all heavily water-jacketed. A perspective view of 
| &® differential piston and its piston valve is given in Fig. 1. 


output when supplied with steam at 1401b. per square inch, 
|and when exhausting into a surface condenser which is 


capable of maintaining a vacuum within 4in. of the baro- | 
The designed speed of the engine is 187 | 


| metric pressure. 
revolutions per minute, which means a piston speed of prac- 
| tically 500ft. per minute. 


The compressor is designed to give the above-mentioned | 


The action of the compressor will be readily understood. 
During the down-stroke of the piston A—see the Supplement— 
air from theatmosphereis admitted past the positively operated 
piston valve D, through the port H to the low-pressureair cylin- 
derB. When the motion of the piston is about to be reversed, 
the piston valve closes the inlet to the low-pressure cylinder, 
and when further upward movement has compressed the air the 
piston valve has moved downwards, permitting the discharge 
of air over its head and through the low-pressure discharge 
valve-box to the intercooler. While the piston has been 
moving upward, air is drawn from the intercooler past the 
piston valve into the annular high-pressure cylinder, and the 
next down-stroke further compresses the air in that cylinder 
until it is discharged at the working pressure past the piston 


| valve and the discharg valve-box to the storage reservoir. 


The air is drawn in at the top of the machine, where it is 
most free from flying grit, and is further purified by passing 
it through a gauze strainer. The surface area of this 
strainer is large, and it can be drawn out and cleansed in a 
few moments. ? 
The valve gear is simple and solid. The principal part 15 
the piston valve, marked D in the Supplement. This, in effect, 
is exactly the same as the piston valve of a steam engine, 
but it is timed somewhat differently. It regulates for both 
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pe (2) the termination of admission, and (3) the | 
cessation of the air discharge. 
from eac 


which are ma 





Fig. 1—DIFFERENTIAL PISTON AND PISTON VALVE 


the action, take first the low-pressure end. 


h cylinder is controlled by groups of poppet valves, | are returned gently on to their seats. 
de from special steel oil tempered. To follow | placed, as is usual, direct on the cylinder, follow the receding 


O'L PUMP 


h and low-pressure cylinders—(1) the commencement of | in the same way, excepting that the motion is opposite. 


The piston valves have three other functions in addition 


The actual discharge of air to the foregoing. First they ensure that the poppet valves 


Such valves when 


piston above which they work on to their 
seats. In the design of Messrs. Alley and 
Maclellan the poppet valves follow the piston 
valve, not the main piston; and as the area 
of the piston valve is about one-eighth that of 
the piston, and as its stroke is about one- 
fourth, the rate at which the valves come on 
their seats is relatively as the product of these 
two, or #; of the usual rate. Then, too, the 
blow the valves strike on their seats is as the 
square of the rate of closing, so that the valves 
under consideration strike their seats with 
1d part of the impact which would result it 
they acted without the cushion of the piston 
valve. The result naturally is that there is 
considerably less noise and that the valves last 
a good deal longer; indeed, the makers claim 
that they are practically everlasting, and after 
continued running show no appreciable wear 
on their faces. The low-pressure discharge 
valve is shown in Fig. 2. 

Secondly, the piston valves redu:e the clear- 
ance los:es to a minimum. The clearanc 
volume is only about 4 per cent. Thirdly, a 
the makers point out, they introduce the air 
in thick streams, so that the friction of entry 
is reduced and the cylinders are fully filled a 
each stroke with cool air. The drawing of « 
large volume of air through too small ports 
will certainly develop heat. 

After the first stage of compression is com- 
plete the air passes through the intercooler, 
and is there cooled before being delivered to the 
discharging cylinder. The cold cooling water 
enters the intercooler at the bottom, flows 
as it is heated along the lower set of tubes 
to the other end, and then back along the 
upper set of tubes to the water outlet. The 





Imagine that the | hot air enters at the top and is discharged when cooled at 


piston A has moved enough downward to allow the air in the | the bottom. The intercooler works on the counter-current 
clearance space to expand to atmospheric pressure. The | principle, and the air impinges on and is split up by the 
piston valve D at that moment is far enough up to allow air | tubes, so that the cooling surface is utilised to the fullest 


to be drawn from the atmosphere past the edge of the piston 
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Fig. 2—LOW-PRESSURE AIR DISCHARGE VALVES 
valve marked a into the low-pressure cylinder B. At the 


bottom of the piston’s stroke the cylinder is full of air, and 
the piston valve shuts the port H by its edge marked a. 
Shortly afterwards the piston, having moved upwards, com- 
presses the air until finally, the piston valve having at the 
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Fig. 4—AIR INLET CONTROL VALVE 


extent. The circulations of the air and the water are both 


| in the natural directicns, so that only heated water and cold 
| air can escape. Details of the high-pressure discharge valve 


are given in Fig. 3. 
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Fig. 3-HIGH-PRESSURE AIR 


same time descended, allows the partially compressed air to 
escape above its edge b through a set of poppet valves, seen 
in the cross section in the Supplement, to the intercooler. 


\1o ¥x 22 Studs $.L.1 


The functions of the high-pressure cylinder are controlled 
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The governing of the compressor is carried out auto- 
matically. For this purpose an automatic slowing gear has 
been fitted, which reduces the speed of the plant when the 
pressure reaches a fixed limit. This is‘shown in the Supple- 


ment and in theview on page 524. An air throttling apparatus 
is also shown in Figs.4and 5. The reservoir pressure is con- 
veyed through a small copper tube to below a spring loaded 
copper diaphragm shown on the left-hand side of the illustra- 
tion—Fig. 5. When the pressure rises, say, 2 lb. above 
that fixed for the working pressure this diaphragm rises, and 
in doing so opens the small valve shown below it. The effect 
is to admit air under pressure to the bottom of the larger 
spring controlled valve shown in the air inlet. This valve is 
normally open, but when the reservoir pressure is admitted 
below it, it at once shuts so that no air can pass into the 
compressor. The main piston of this valve is a good fit in 
its cylinder, but is not provided with absolutely tight pack- 
ing, so that when the governor valve closes through the fall 
of pressure and the governor ceases to pass air, the slight 
leakage past the piston allcws the spring to act and the control 
valve opens promptly. A fall of preszure of from 2 1b. to 3 1b. 





Fig. 5—AIR INLET CONTROL VALVE 


starts the machine, so that it will deliver again at its ‘ull 
capacity. 

The method of oiling is by forced lubrication on the well- 
known principle of the makers, with which our readers are 
familiar. Two valveless oil pumps are provided, and these 
are operated from the low-pressure steam valve excentrics. 
They are disposed 120 deg. apart, so that there is a fairly 
uniform distribution of oil into the lubricating pipe system. 

The plant is strong in design, and is intended for con- 
tinuous running at full output. The crank shaft is Yin. in 
diameter, and bearings 1lin. long are provided at both sides 
of each crank. The crank pins are Qin. in diameter and 10in. 
long, whilst the crosshead pins are Sin. in diameter and Yin. 
long. The crosshead bolts are carried through the piston 
and are secured to a steel flange on the piston-rod. This form 
of construction, it is pointed out by the makers, ensures a 
sound mechanical attachment and the lineability of the piston- 
rods. The steam cylinders are carried on trunks, the lower 
flanges of which are spread to the full diameter of the air 
cylinder covers. Metallic packing is fitted to all the piston 
and valve rods. The fly-wheel is 8ft. 6in. in diameter and 
weighs 6 tons. Tlie net shipping weight of the compressor 
and gear was 60 tons, and of the condensing plant 7 tons, 
making a total of 67 tons. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the omnions of our 
correspondents. ) 





WASTE OF WATER AND FOEL. 


Str,—Replying to your correspondent Mr. Watkins, the descrip- 
tion given of the plant is sufficient to form some idea concerning 
several possible sources of economy, and I propose to deal with 
these in the order recorded in the letter published in your last 
issue. 

I notice that the boilers generally work at 80 lb. to 90 Ib. per 
square inch. I would recommend your correspondent to drop 
this pressure to the lowest workable limit to begin with. If they 
supply steam to the laundry, 50 lb. per square inch should be 
high enough, and should it be anticipated that complaints will be 
made that the pressure is decreased on ironing machines, I advise 
your correspondent to forestall such possible complaints, either by 
disconnecting the pressure gauges on the ironers, or by putting 
these gauges ‘‘ fast,” so that the pressure recorded will read the 
same as before, although aztually lower. I mention this point 
because imagination in the mind of the usual ‘‘head laundress ” 
goes a long way in connection with the pressure question, but 
from experience I know that if that person is unaware of any 
decrease in the pressure no falling off in the efficiency of the 
ironers will be noticed. If the boilers serve electric generating 
plant, for which a pressure of 80 1b. to 901b. may be required, 
then only raise the pressure up to this when the plant is about to 
start, keeping it as low as possible at other times. 

I notice that the condensation water from the receiving tank is 
returned to the boiler-house at only about 80 deg. Fah., whereas 
it evidently enters this tank at a fairly high temperature. I sus- 
pect that the pump suction is taken nearly to the bottom of the 
tank, in which case it will draw the water from the coolest part, 
for the hottest water will, of course, always remain at the top. If, 
now, your correspondent will see that this is altered so that the 
suction is taken from near the surface of the water, he will find 
that there is a considerable increase in the temperature of the 
water returned to the boiler-house. Possibly, however, the pump 
has to lift its suction water, and in this case there may be some 
trouble owing to the water vaporising in the suction chamber of 
the pump. Probably when your correspondent refers to the 
pumps ‘‘ pounding away in vacuo” the level of the water in the 
tank has fallen so that the suction is actually then being taken 
from near the surface of the water, and from this I suspect that 
these pumps do have to lift the water out of the tank. If it is 
possible to place the pumps so low that there is a slight ‘‘head ” 
on them from the tank an improvement will take place. An im- 
provement will also be noticed in all probability if the suction 
pipes to the pumps are increased in size, for when drawing hot 
water even under a head the standard size suction pipe for a 
given size of pump is usually inadequate. The pumps in this 
case ought also to be sufficiently large to enable them to be run 
dead slow when dealing with the ful! duty. 

[ recommend your correspondent carefully to test the steam 
traps and see if they are allowing steam to pass them, which, from 
his remarks, sounds extremely likely. 

With regard to an enclosed tank, if it is possible to instal a 
pump and receiver, with the receiver above the pump and pro- 





vided with an automatic pump control so that the water is dis- 
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charged by the pump from the receiver just as fast as it enters, 
thus maintaining a regular water line therein, there will certainly 
be a considerable improvement in the temperature of the water 
returned to the boiler-house. As to whether a vapour pipe open 
to atmosphere is necessary, this will depend upon conditions, but 
generally it is not necessary, and then the loss of heat due to the 
escape of vapour or steam is avoided. 

The return pipe to the boiler-house should be covered with non- 
conducting composition. 

With regard to condensation water not reaching the condense 
tank, it may be that the pipes from the traps to the tank are not 
large enough, and that the two escape outlets have been provided 
in order to permit of the ready discharge of the water so as to 
avoid putting a back pressure on the traps. If this is the case, 
then the condense pipes must be enlarged. Otherwise these 
escape outlets should be carried up toa higher level so that the 
traps would have to litt the water some distance before an over- 
flow took place. I would not recommend your correspondent to 
plug ;these outlets off altogether though, although this might be 
tried by way of experiment. 

Judging by the description of the plant, your correspondent 
would gain considerable economy by the application of the 
Webster system, now installed by most competeot heating engi- 
neers, but short of this he may find some assistance from the con- 
clusions formed as above-mentioned. 

London, May 17th. PRACTICE. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Str,—I have read with great interest the statement made by 
Mr. Dauncey in your last issue of May 7th, but I quite fail to see 
how the reciprocating parts of a four-cylinder locomotive with the 
cranks arranged in two 180 deg. pairs at right angles can be made 
to balance perfectly among themselves by means of increasing the 
weight of the inside motion. 

If an attempt were made to balance on these lines, it is true the 
horizontal swaying couple would be eliminated ; but, on the other 
hand, an unbalanced force acting at the centre line of the engine 
is introduced. 

In my diagram the left-hand cranks have reached the dead 
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centre ; so it is only necessary to consider the forces acting on the 
left-hand side of the centre line. 

With arrangement A we have equal weights for all the recipro- 
cating parts; so that taking moments about the centre line, we 


get 
(1 x 3) -(1 x 1) =2; 
in other words, we have a swaying couple 1 x 
balanced force. 
With arrangement B the weight of the inside motion is in- 
creased in the proportion of 3to1. Taking moments as before, 


we get 

(1 x 3) - (3 x i) =9; 
but there is now an unbalanced force equal to 3 -- 1 = 2 acting at 
the centre line of the engine. 

As one couple can only be balanced by an equal and opposite 
couple, it follows the couple of case A is balanced by an equal and 
opposite couple formed by the extra weight cf the inside motion, 
and the reaction to this at the centre line of the engine, as shown 
in the second diagram. 

I quite agree with ‘‘ Spectator” that the four-cylinder engine 
with the usual arrangement of cranks has really no claim to be 
called balanced, that is, in the true sense of the word, especially 
when the low-pressure cylinders are outside, as in many of the 
American so-called balanced engines. 

Newmarket, May 12th. T. C. D. 

P.S.—The particular position of the cranks shown on the 
diagram is only chosen for the sake of simplicity, the maximum 
unbalanced force or couple occurs when the cranks are at 45 deg. 
to the centre line, 
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MARINE PROPULSION. 


Smr,—I have been greatly interested in the discussion on propeller 
slip, and have followed it up in the hope that some precise and 
definite conclusion would be arrived at, which could be put to 
some practical use ; but from the direction the discussion has taken 
your correspondents do not appzar to have sufficient data at hand. 

Generally speaking, all who have to do with the practical side of 
the question agree with Professor Rankine that the most efficient 
propeller is that which deals with the greatest quantity of water 
while giving it the lowest velocity ; though ‘‘ Helix ” qualifies his 
agreement by saying that it is extremely difficult to attach a 
numerical value to the performance of any ship and propeller 
which will bear out Rankine’s view in practice. 

I have had considerable experience with all kinds of propellers, 
driven at all speeds by engines with steam pressures ranging from 
13 lb. to 300 Ib. per square inch, and I have always found the slow 
turning propeller to be the most efficient in service, and markedly 
so in rough weather, of which we get quite as much as the other 


sort. 

With the progressive rises in steam pressure, and with the 
erroneous idea that engines can be run economically only at high 
speeds, diameter and pitch of propellers have been reduced to suit 
the engines driving them, and this reduction has been accom- 
panied by a steady decrease in efficiency. 

Whether it shows negative, positive, or no slip, that propeller is 
the most efficient which drives the greatest amount of cargo over 
the greatest distance in a given time at the lowest cost. Professor 


parison is lacking. When the projected experimental tank is in 
operation it is to be hoped this will be remedied. There are 
not many slow-turning propellers in use at the present day, and if 
the following figures do not give ‘‘ Helix,” the numerical value he 
desires, they may be of interest otherwise :—Vessel (1) built in 
1879, is of 5000 tons displacement, .73 coefficient, with compound 
engines indicating 1000 horse-power at 44.5 revolutions per minute. 
At 10 knots the slip is 1 to 2 per cent., and 2.101b. of coal is used 
per indicated horse-power. Total coal per hour 2100 1b., being at 
the rate of .42 Ib. per ton displacement. The propeller is 16ft. 6in. 
diameter and 23ft. pitch. 

Vessel (2), built in 1899, is of 4400 tons displacement, .74 coefti- 
cient, with triple-expansion engines indicating 1260 horse-power 
at 63 revolutions per minute. At 10 knots the slip is 9 to 10 per 
cent., and 1.55 1b. of coal is used per indicated horse-power. Total 
coal per hour, 1953 1b, being at the rate of .4431b. per ton dis- 
placement. The propeller is 15ft. diameter, and 17ft. 6in. pitch. 

This is fine-weather results, in bad weather (2) is hopelessly out 
of the running. Asaresult, then, of twenty years’ much vaunted 
progress in marine engineering we have 12 per cent. decrease in 
work done, 26 per cent. increase of horse-power, and 5 per cent. 
increase of coal required per ton displacement. 

There are triple-expansion pumping engines with a combined 
efficiency of over 90 per cent. now working on a consumption of 
11 1b. of saturated steam per indicated horse-power per hour, and 
much better results than this can be attained with the marine 
engine, once the fact is recognised that the propeller is a pump 
and not a dynamo. JOHN S. CHAPMAN, 

Glasgow, May 12th. 


Sir,— Will you please permit me to reply to ‘‘T. S. C.’s” letter 
of April 27th regarding my letter of April 14th? The text-book 
from which I made the quotation regarding the work done on gun 
and bullet being equal is ‘‘Natural Philosophy,” by Edward B. 
Aveling, D.Sc., revised edition, page 170. Although ‘*T. S.C.” 
chiefly concerns himself with the quotation from my text-book, 
and regards my other remarks as futile for discussion, as accord- 
ing to his opinion based on wrong premises, I should like to make 
a few more remarks, especia'ly with regard to his way of ‘‘show- 
ing the relative amounts of work done” on the gun and on the 
bullet respectively. I have hunted text-books high and low, but 
cannot discover anywhere that ‘‘the kinetic energy in foot-pounds 
supplied to the gun and bullet respectively is quite the same thing 
as the work done in foot-pounds on each.” 

M V2 
¥ 
done on gun and bullet, but does represent the kinetic energy or 
M (at) V and m (at) v, which I think is a different thing. There- 
fore formulas (6) to (9) are put on a wrong basis. ‘‘ Kinetic energy 
is the energy which a ‘bod ’ possesses by virtue of its motion” 
(D. A. Low’s *‘ Pocket-book for Mechanica] Engineers,” page 234). 
A “body ” means weight, and weight is not given either to bullet 
or gun by explosive force, but only motion. ‘‘ Kinetic energy,” 
or energy of motion, ‘‘is always visible, so to speak, except in the 
case of molecular movement merely ” (W. J. Lineham, a ‘‘ Text- 
book of Mechanical Engineering,” page 475). I think it will be 
clear that ‘‘ energy,” whether potential or kinetic, does not mean 
work done in foot-pounds, but means capacity to do work. The 
‘*work done” on the bullet and gun respectively is, I think, cor- 
rectly represented by the momentum of each, or—Total work 
done = MV + mz (disregarding friction and molecular motion). 

A formula in ordnance work is— 

Highest velo- | _ (weight of shotand charge) x (muzzlevelocity) x 1.1 
city of recoil J weight of gun and carriage. 

If work is—as I take it to be—the product of mass moved and 
the space through which the mass moves, the work done on the 
bullet can never exceed the work done on the gun from which it 
was discharged, nor can the work done on the swimmer exceed the 
work done on the wall of the bath, even by the smallest con- 
ceivable amount, still less in the proportion of their respective 


Formula (2) + =e er think, does not represent the work 





masses, 

If ‘“*T. S. C.” finds that the above can alter his opinion with 
regard to the soundness of my premises and my interpretation of 
the third law of motion, I am prepared to prove to him ‘‘ mathe- 
matically ” that an increased slip ratio of a screw propeller can 
increase propeller efficiency. 


Earlsfield, S.W., May 12th. W. PREIDEL. 


Srr,—I am much obliged to your correspondent ‘‘ X.” for the 
suggestions in his letter of the 10th inst. 

I agree that the terms ‘‘momentum,” “work,” ‘‘ energy,” 
“* force,” can have a confusing effect. Without going myself into 
any seemingly philosophical observations regarding these terms, I 
will state that I accept the following definitions :— 

‘“‘Energy ”: Is capacity for doing work. 

“Force”: Is that which moves or tends to move a body, or 
which changes or tends to change the motion of a body. 

‘“Work”: When a force acting on a body causes that body to 
move against the action of some other force, work is being done. 

‘¢Measure of work”: The product of mass moved, and the 
effective distance through which the mass moves, viz., the effective 
distance against the opposing force. 

‘Momentum of a ”; Is the product of its mass and 
velocity. 

Having now stated these principles, I should like to make it 
clear again that my object at the outset of this discussion was 
that the ever-repeated m v? applied to the slip of a screw propeller 
does not represent any loss at all, for even if it was mv® the 
reaction of the initial momentum equals the pressure on the pro- 
peller, or momentum of ship. Momentum of slip column = 
momentum of vessel. The loss occurs in the change from rotation 
to a line coinciding with the axis. If this discussion can lead to 
the weeding out of this parabolical ‘‘ Slip = loss = efficiency,” and 
mv? disappears from marine engineering text-books as proving 
loss due to slip, so that new ideas can get a hearing, then, Sir, I 
think your valuable space has not been wasted. 

May 15th. W. PREIDEL. 


CORROSION. 


S1r,—With reference to the paper on ‘‘ Corrosion of Iron and 
Steel,” appearing in your issue of April 23rd last, and in particular 
to the last paragraph, in which the writer states: ‘‘(4) It is well 
known that steel embedded in Portland cement will not corrode,” 
I think the following may be of interest to him. 

In the year 1907 I took out from a mill on the Thames an old 
water wheel constructed of wood arms and rings and iron buckets. 
It was of a very antiquated type, and was probably fifty years old, 
but the buckets were perfectly preserved by the deposit adhering 
to them from the water, the blue scale showing up as bright as 
when fresh from the rolls, where, by bending the sheet, the scale 
cracked off. 

Hoping the above may be of some interest to those whom it 
concerns, W. WHITFIELD, sen. 
May 17th. 








THE new electric tramway service at Rawtenstall was 
opened on May 15th. The construction has cost over £120,000, 
h of the sixteen cars holds fifty-one passengers. The service 
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THE MANCHESTER ASSOCIATION OF 
ENGINEERS AT COVENTRY. 


ON Wednesday last about one hundred members of thg 
Manchester Association of Engineers, with their president 
Mr. Stubbs, visited Coventry at the invitation of Alfreg 
Herbert, Limited. In the morning the party inspected the 
principal shops of the company at the Butts, and after ay 
admirable luncheon to about 150 had been served in the 
Corn Exchange, the new shops at Edgwick were visited 
The weather was all that could be desired, and the arrange. 
ments having been made with Herberts’ accustomed thorough. 
ness, the programme passed off without the suggestion of 
a hitch. 

In both the old works. and in the new the machine and 
fitting shops at Edgwick, which have only been in use some 
eighteen months or so, the visitors had many things of 
interest to see, and the numerous guides were tireless in the 
answering of questions. With the stock productions of the 
firm our readers are so well acquainted that we need say 
nothing about them, but a number of quite new machines 
were seen, and a few words of description may be given 
though we trust the makers will give us the opportunity of 
dealing with them more adequately later on. We shall 
mention first two forms of high-speed drilling machines, both 
belt driven, without the intervention of gearing. One of 
these machines is of the ordinary drill press design, and js 
made with one to four spindles. The belt is taken from the 
countershaft at the back of the machine upwards over guide 
pulleys, whence it takes a sharp turn and leads on to a two. 
step pulley keyed direct to the spindle. One guide pu ley 
is fixed on the end of a plunger, and can take one of two 
positions. By this means the belt is kept at the right length 
for whatever steps on the spindle and countershaft pulleys it 
may be placed on. Another jockey pulley, readily adjusted 
by hand, is used to obtain the desired tension. The belt is 
readily changed from one speed to another in a few seconds. 
A lever feed is fitted, and the spindle runs at the highest 
speeds demanded by modern drills. The great handiness of 
the machine was demonstrated by a number of tests. 

The second machine is built on the pattern of a small 
radial, but the spindle is similar to that of the machine just 
described, and is driven direct by the bight in a belt passing 
round pulleys in a familiar way. The end of the radial arm 
is held down by an outboard stay. A box table slotted on 
top and sides is fitted. Both these machines, which, wa 
believe, take drills up to lin. diameter, are fitted through- 
out with ball or roller bearings. 

A remarkably fine machine which the firm has just com- 
pleted for its own use is a universal grinder of exceptionally 
large size. It was seen in use grinding up a long spindle. A 
24in. Alundum wheel was being employed, and the work 
was supplied with a plentiful stream of water. The 
spindle, which was certainly well over 6ft. long, was 
to have a maximum variation in diameter of j5},;in. 
The machine is an extremely elaborate affair, not being 
a plain grinder, as most tools of its size and kind, but a 
universal grinder, provision being made in the head and 
saddle for taper and internal grinding. It would be fruitless 
to attempt a description of it withoutillustrations. Features 
of the greatest importance in such tools are the steadies, and 
Alfred Herberts have got out an extremely ingenious design. 
By its means the front and back steadies, which are face i with 
hard Babbitt metal blocks, can be moved towards each other 
so as to close on the bar, or they can be moved simultaneously 
to adjust them accurately to the centre. Wish heavy work 
two steadies are sufficient, but with light work a third block 
presses on the top of the work and prevents any tendency 
there might be to ride up the inclined face of the back block. 

Finally, we must just mention a new form of four-jaw chuck 
which the firm has recently designed. As is well known, the 
weak place in all four-jaw chucks of the usual kind is the wear 
at the inner and outer ends of the radial grooves for the jaws. 
To obviate this Herberts use very long sliding blocks, and give 
them a very short stroke, say, gin. or so in an 18in. chuck. 
Then to give range to the chuck they bolt the jaws proper to 
these sliding blocks. The face of the jaws and the face of the 
sliding blocks have accurately cut serrations, and the whole 
face of the chuck is inscribed with circles, so that there is no 
difficulty in placing the jaws in their proper relative positions 
on the blocks. Each jaw is held by two screws turned by a 
box key. The sliding blocks are all moved in simulianeously 
by @ ring with inclined faces in a familiar way. The work- 
manship put into this chuck is of the highest order, and 
received much admiration from the visitors. | We have said 
nothing about the shops themselves, because they have been 
many times described and are well known to many of our 
readers. A feature which particularly struck many of the 
visitors was the extraordinary tidiness that is maintained. 
One gentleman was heard to remark, ‘‘ Why, there is no 
dust even on the beams!’’ This neatness is no doubt a 
reflection of the accuracy and neatness which characterise 
the productions of the firm. 

At the luncheon in the Corn Exchange, after Mr. Stubbs 
had expressed the thanks of the Manchester Association to 
Alfred Herbert, Limited, Mr. Herbert replied in a very 
felicitous speech, in the course of which he read a letter from 
one of his Oriental clients which kept the company in a 
laugh from beginning to end. The toast of the City of 
Coventry having been proposed, excellent acknowledgments 
were made by the Mayor and the President of the Coventry 
Chamber of Commerce. 








THe INSTITUTION OF CIviIL ENGINFERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—At the invitation of Mr. C. R. 5. 
Kirkpatrick, M. Inst.C E, a visit will be made on Wednesday, 
26th May, to the Newcastle Corporation quayside extension 
works at Ouseburn. Members will meet at Glasshouse Bridge. 
East End, at 2 p.m. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHI?- 
BUILDERS —The closing business meeting of the session will be 
held in the lecture theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-upon-Tyne, this evening at 
7.30 p.m. The discussion on Mr. A.J. Murray’s paper on “‘ Notes 
on the Strength of Steel Water-tight Bulkheads” will be resumed 
and closed, and there will be a discussion on Mr. Y. Wadagaki’s 
paper on ‘The Adoption of Steam Turbines for the Propulsion of 
Vessels at Moderate Speeds.” It is arranged to hold a summer 
meeting in conjunction with the Institution of Engineers and 
Shipbuilders in Scotland in Glasgow on the 4th, 5th, and 6th of 
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RAILWAY MATTERS. 


Tur Cape to Cairo Railway, which recently reached a 
int 375 miles north of Victoria Falls, will, it is stated, be con- 
tinued into the Congo copper district this season. 


Tx steam train ferry service between Sassnitz in 
Germany and Trelleborg in Sweden, the connecting link in the 
new main route from Berlin to Stockholm, will, it is stated, be 
opened by the Emperor on July 6th. The King of Sweden is 
expected to be present. 

Ix the House of Commons recently Mr. Field asked 
the President of the Board of Trade whether the Board have ap- 
sroved of railway companies using specially constructed wagons 
a carry cattle and sheep by passenger trains, and whether the 
Board legalise a specific charge per mile for carriage of single 
animals, a charge per mile for part wagon, and a charge per mile 
for a whole wagon. In reply, Mr. Churchill said the use of the 
wagons in question had not received and did not require the 
approval of the Board of Trade, and the charges made were not 
subject to any statutory maximum, the carriage of cattle by pas- 
senger train being a voluntary service on the part of the com- 
panies. ; 

Iv is reported from Washington that the Supreme 
Court of the United States has decided that Congress had a right 
to enact the ‘‘ commodities clause” of the Hepburn Railroad Act 
forbidding railways to carry from State to State coal from their 
own mines except for their own use. The Court thus reversed the 
decision given by the United States Circuit Court at Philadelphia 
on September 10th, 1908, which declared the ‘‘commodities 
clause” unconstitutional. The suit involved the Delaware and 
Hudson, the Erie, the Central of New Jersey, the Delaware, 
Lackawanna, and Western, the Pennsylvania and Lehigh Valley 
railways. Only the Lehigh Valley and the Delaware, Lackawanna, 
and Western own and operate their own coal. The effect of the 
decision will, it is believed, be to induce the railways to organise 
separate coal companies and conduct operations through them, 
the holding of stock in such coal companies being specifically held 
by this decision not to be a violation of the law. 


QuvorinG from a report of the German Consul in 
Valparaiso, the ‘‘Nachrichten fiir Handel und Industrie,” 
Ber'in, of 26th April, announces that a concession has been 
granted to Mr. Esteban Toro, of Santiago, for the construction of 
the Choapa—Salamanca railway, Province of Coquimbo, at a cost 
of 843 320 pesos (about £63 250). The distance is abovt 11 miles. 
According to the same report, contracts will be arranged during 
the present year for the construction of the following lines : - 
Alcones to Pichilemu, Province of Colchagua, length about 15 
miles ; Linares to Colbum and Panimavida, Province of Linares, 
length about 21 miles; San Clemente to Colorado, Province of 
Talca, length about 18 miles ; Rancagua to Doilihue, Province of 
O'Higgins, length 13 miles; Selva Oscura to Cura Cautin, 
Province of Cautin, length 18 miles; Union to Rio Bueno, 
Province of Llanquihue, length about 8 miles ; Saboya to Capitdén 
Pastene, Paina to Talagante and San Felipe to Putaendo. 


An elaborate scheme of transportation subways has 
been prepared by the Bureau of Engineering of the Department 
of Public Works in Chicago, This report, which contains descrip- 
tions of the public subways in Boston, New York, Philadelphia, 
Paris, and London, gives detailed proposals for traffic subways in 
Chicago, running from north to south and east to west, containing 
one, two, three, and four tracks for railway service, with spaces 
for sewers, gas, electric, and hydraulic mains. A definite recom- 
mendation is made for the construction of a subway running from 
north to south of the city, about three milesin length, with accom- 
modation for four railway tracks, the idea being to extend the 
system according to the needs of the various districts. It is also 
recommended that when the north to south route is completed a 
two-track subway should be constructed from east to west. The 
cost per mile of the various classes of subway is estimated as 
follows :—Four track, £750 000 ; three track, £675,000 ; two track, 
£600,000 ; one track, under river, £160,000. 


A PRELIMINARY summary of the railway returns for the 
United Kingdom for the year 1908 was recently issued by the 
Board of Trade. The return shows that the gross receipts of the 
railways for the year amounted to £119,891,000, compared with 
£121,548,923 in 1907, the net receipts, after deducting working 
expenses, being £43 499,000, compared with £44,939,729 in the 
previous year, a decrease of nearly 14 million pounds. The gross 
receipts from passenger traffic were £51,661,000, an increase of 
£685,667 over the preceding year. The gross receipts from goods 
traffic, on the other hand—£58,889,000—showed a decrease of no 
less than £2,313,831. The total number of passengers carried, 
exclusive of season ticket holders, was 1,278,050,000, an increase 
of more than 184 millions compared with 1907, the number of 
s2ason ticket holders being 721 "000. The quantity of minerals and 
general merchandise conveyed during the year was 491,635,000 
tons, which shows a falling off of more than 24} million tons. 
The total mileage of the railways of the kingdom at the end of 
last year was 23,227, and the number of miles travelled by trains 
during the year was 423,160,000, a decrease of 5} millions com- 
pared with the previous year. 


Tue following information is from the report of H.M. 
Consul at Jerusalem—Mr. E. C. Blech—on the trade of Palestine 
in 1908, which will shortly be issued:—The Jaffa-Jerusalem 
Railway Company is negotiating with the authorities for permis- 
sion to build a quay at Jaffa and to continue the railway to the 
port, which wiil greatly facilitate trade, pending the construction 
of a proper harbour. The latter is a difficult and costly under- 
taking, but if the trade of Jaffa should continue to grow at its 
present rate it will soon be able to bear no inconsiderable burden 
in port dues, which would, moreover, be saved in part by the lessen- 
ing of the heavy lighterage charges which now fall on merchandise. 
Mr. Blech also reports that application has been made for a con- 
cession for a railway from near Jaffa to Gaza, and thence to the 
Egyptian frontier. One applicant is an Italian capitalist. Other 
lines said to be under contemplation are one from Haiffa to Jaffa 
along the coast, and another from Jerusalem to Es Salt and the 
Hedjaz line. The latter would be of great importance as affording 
access to the sea to districts as yet almost devoid of means of 
communication, but the engineering difficulties would be consider- 
able. All these projects are as yet in the most incomplete state. 


CoNsIDERABLE disappointment is being felt by British 
electrical manufacturers at the decision of the Victorian Railway 
Commissioners not to proceed, after all, with the electrification of 
the Melbourne suburban steam railways, Last year, Mr. C. H. 
Merz, of Newcastle-on-Tyne, visited Australia on the invitation of 
the Victorian Railway Commissioners. Mr. Merz subsequently 
presented areport in favour of converting the Port Melbourne- 
St. Kilda and the Brighton-Essendon branches to electric traction 
at a cost of nearly £900,000, the length of track being about 29 
rr Then, by stages, the whole of the lines, aggregating some 

29 miles, were to be changed to electric working, the cost of the 
= scheme being £2,227,000. Mr. Merz’s details went to show 
that, with the increased traffic which he estimated would accrue 
under the new conditions of working, the scheme would be a finan- 
ag sound one, but the Railway Commissioners do not agree with 
— Merz’s estimates of increased traffic, and are of the opinion 

iat for several years to come equally good or better financial 
results can be obtained by overhauling the steam rolling stock, 
and running an accelerated service. It was reasonable to antici- 
pate that British electrical manufacturers would have secured at 
pe | rate ashare of the orders had the scheme been carried through, 
and they would have been very welcome in the present depressed 





NOTES AND MEMORANDA. 


Tue Government Commission appointed to regulate the 
Russian platinum industry has, in conjunction with representatives 
of that industry, drawn up a scheme for the formation of a 
compulsory syndicate. In connection with this scheme, the 
exportation of unrefined platinum is to be prohibited, its 
production is to be regulated by law, and credit is to be allowed on 
platinum by the State Treasury until the export trade in that 
article to foreign countries shall have become more favourable. 





In an article sopeeing in the American Machinist on 
annealing high-speed steel, the author states experiments have 
been carried on looking to electrical annealing and to bright 
annealing by immersion in a bath of fusible metallic salts, some- 
what after the manner of the barium-chloride process for harden- 
ing. Moderately successful results have in some cases been 
obtained ; but the methods are not as yet sufficiently developed 
for commercial use. The two methods have also been combined, 
with results apparently good, the salts bath being heated by the 
passage through it of a low-tension electric current. 


Derects in insulators may be due, not to improper 
constituent parts, but to annealing. They may be discovered by 
means of polarised light. Each insulator is mounted, for purpose 
of test, so that when rotated about its pin axis the same thick- 
ness of glass skirt is between the pulariser and analyser, which has 
previously been arranged so as to allow no light to pass. Stresses 
in the insulator are shown by varying intensity of light and by 
colour-changes, being due to improper annealing. Under service 
conditions the insulators become heated owing to conductive leak- 
age, and are destroyed if the annealing has not been carefully 

one. 


THE United States Weather Bureau has established 
snow gauging stations in the Rocky Mountains. The amount of 
snowfall in the Rocky Mountains determines the amount of water 
in many of the principal rivers of the West, and therefore bears a 
direct relation on the floods that devastate the Middle West at 
times. Moreover, many vast irrigation enterprises depend for 
their success upon the amount of snowfall in the mountains. In 
order to keep accurate and dependable records of the amount of 
snowfall, and therefore to forecast in a measure the amount of 
water that may be expected from the mountains, these stations 
have been established. 


Tue stirring of chemicals in the solution tanks of the 
Oberlin, Ohio, water softening plant, states the Engineering 
Record, is accomplished by the use of power furnished by a Pelton 
water wheel. The wheel is 12in. in diameter, operates under a 
pressure of from 9 lb. to 221b. per square inch, and consumes about 
50 gals. of water per minute. The wheel drives a main shaft, which 
drives the stirrers, or revolving arms, through the medium of a 
belt. The waste water from the wa‘er wheel is used for preparing 
the lime solution. The speed of the wheel is 180 revolutions per 
minute ; of the lime agitator, 38 revolutions per minute, and of 
the soda agitator, 13 revolutions per minute. 


Ir is well known that a direct-current shunt dynamo 
will only self-excite and develop pressure for one direction of rota- 
tion corresponding to the remanent magnetism. One of the 
German electrical engineering firms makes use of this fact to pro- 
vide a means for obtaining a unidirectional current irrespective of 
the direction of rotation. Two shunt machines are coupled in any 
suitable and ted in series. The shunt coils are 
wound in opposite directions, so that for either sense of the rotation 
only one machine develops pressure. It is advisable to supple- 
ment the remanent magnetism by an auxiliary winding separately 
excited. The two machines may also be combined in a single 
machine. 


Ir would be quite an advantage to the motorist, states 
an American comtemporary, if he could communicate by wireless 
telephone with his garage or the nearest repair shop in case of 
accident. An American inventor, who is developing a system of 
wireless telephony, recently made experiments with portable 
apparatus to determine the range of service of the instrument. 

e was able to communicate over a short distance with a garage 
in Newark, but at a distance of eight miles the apparatus failed. 
Apparently wireless telephony will have to be developed far beyond 
its present efficiency before it can be of service to the motorist. 
The chief difficulty is that only a short transmitting antenna can 
be used requiring an enormous expenditure of energy to reach a 
city garage, because of obstacles in the way, such as steel buildings, 
trees, wires, &c, 





Wiru the purpose of studying enormously high voltages 
a short experimental transmission line has been built in Sweden 
which is adapted to operate at 500,000 volts. A special form of 
transformer is used to furnish this high electro-motive force. Cir- 
culating oil is used for insulation between the high and low-tension 
windings. The line is supported on the suspended type of insu- 
lators which are hung at a distance of 1lft. apart. Tests of the 
surface discharge showed that a wire of 10 square millimetres 
(0.0155 square inch) cross section would discharge at 35,000 volts, 
of 20 square millimetres at 50,000 volts, of 100 square millimetres 
at 200,000 volts, and of 250 square millimetres at 390,000 volts. 
As the tension was raised to 480,000 volts, the noise grew very 
loud and sparks leaped from the insulators. At night the glow of 
the discharge could be seen 2} miles away. 


Various salts added in small quantities to the water 
used in mixing Portland cement appreciably accelerate or retard 
the setting of the mixture. The setting is retarded by water con- 
taining 4 per cent. or more of sodium chloride, and by weak 
solutions of calcium chloride, but the latter salt in concentration 
higher than 9 per cent. acts as an accelerator. Aluminium 
chloride accelerates, while iron chloride, most soluble sulphates, 
and even plaster of Paris retard setting. Aluminium sulphate is 
an accelerator, and in the compound alums its effect preponderates 
over that of the retarding alkaline sulphates and produces a slight 
acceleration. The alkaline carbonates accelerate in weak solutions, 
but soda acts as a retarder when its concentration exceeds 10 per 
cent. Borax, boric acid, phosphates, chromates, and chromic 
acid in any concentration retard the setting. 


In an article on cooling tower practice, which appeared 
in the Electric World some little time ago, the autbor states that 
tests on both open and . closed types of towers, under various 
hygrometric conditions, have shown that, with an averagerange in 
temperature extending over several days of from 140 deg. to 
170 deg. Fah., the fall in temperature obtainable has resulted in 
outflowing water of from 90 deg. to 60 deg. Fah. with atmospheric 
temperatures between 55 deg. and 85 deg. Fah., and hygrometric 
conditions ranging from 30 to 50 per cent. of normal saturation. 
An open type tower capable of cooling from 400 to 600 ga'lons of 
water per minute, as dependent upon its special construction, will 
be roughly 20ft. by 20ft. by 40ft. or 45ft. for cubical contents, and 
will have at least six so-called drip pans or retarding surfaces in its 
make up. The cost of such a tower with a capacity of 400 gallons 
per minute would range between £240 and £300, and in general 
each additional 100 gallons per minute capacity increases the cost 
by approximately £40. The closed type costs from three to four 
times that amount for installation, and the additional increases 
range at about double the price for the open type. In cost of 
operation about 8s, per day will be required for maintenance of the 
tower and for fuel and water for operation of fans, pumps, &c. If 
water -costs 3d. per 1000 gallons or more, the author maintains 
that it pays to erect the cooling tower if the total water lift does 





state of the electrical industry in this country. 


| MISCELLANEA. 





Tue Admiralty estimate their requirements in files for 
the ensuing year at 30,000 dozens. The quantity is nearly double 
that of last year’s contract, which proved insufficient, although 
the firms who shared it supplied considerably more than was 
stipulated for. 


AccorpinG to Electrical Engineering, a Chilian com- 
pany has obtained concessions for the utilisation of the water- 
power of the Curanilahue River, in the province of Arauco, for 
supplying power for the railway between Curanilahue and Yani, 
which is to be converted to electric traction. 


Ir was announced at Portsmouth last Saturday that 
the cruiser Gladiator, which was wrecked off Yarmouth just over 
a year ago in collision with the liner St. Paul, and was afterwards 
raised and taken to Portsmouth Dockyard, has been sold to Hen- 
drick Ido Ambrecht and Co., shipbreaking company, of Holland. 
The price was £15,000. The cruiser is to be towed toa Dutch 
port to be broken up. 


TxE Williams torpedo now being manufactured at the 
Naval Torpedo Station, Newport, U.S.A., is said to be cheaper to 
manufacture than the Whitehead, which is made in the United 
States under an English royalty. The torpedo is said to be able 
to maintain a speed of 40 knots, and to have an effective range of 
5000 yards. It is also stated that it carries an explosive charge 
greater than that of any other torpedo, and in trials thus far it has 
shown to be accurate almost to perfection. 


On Tuesday the Parahyba, the sixth of the ten 
destroyers ordered by the Brazilian Government, was succesfully 
launched on the Clyde in the presence of his Excellency Admiral 
Cordovil Maurity, Chief of the Brazilian Naval Commission, Cap- 
tain Rosauro de Almeida, Chief of Naval Construction, Captain 
Mello, and Captain Rodrigues, who will command the vessel. 
The naming ceremony was performed by Madam Godofredo da 
Silva, the wife of Captain Godofredo da Silva. 


Important resolutions concerning Government inspec- 
tion of coal mines in the United Kingdom were adopted at the 
annual meeting of the Council of the Northumberland Miners’ 
Association recently held in Newcastle. Upon the initiative of 
the Hazelrigg Lodge it was unanimously agreed to bring before 
the Miners’ Federation of Great Britain the necessity of making 
compulsory the inspection of every coal mine at least once every 
six months by a duly qualified Government official. A further 
resolution from the West Wylam Lodge in favour of having 
appointed in every mining district at least one inspector who has 
been a practical miner was also carried without opposition. 


Tue United States Army will make tests this summer 
of a new 3in. shell of novel design, which combines in itself 
the qualities of a solid shot and a shrapnel. In tests which 
have been already made excellent results were obtained, 
masonry being thrown to the ground and targets representing 
artillery completely destroyed. The solid steel head of the 
shell contains a charge of high explosive, which is detonated 
on impact. Behind this is the shrapnel- chamber, containing 
120 bullets and a charge of high explosive. The shrapnel por- 
tion can be timed to explode above a body of troops, leaving 
the solid head of the shell to pass on and strike an independent 
blow, 


On Monday, May 10th, Mr. Bellairs raised a question 
in the House concerning naval stokers. He asked the First Lord 
of the Admiralty whether the stokers in the nucleus-crew ships 
are working in two watches instead of in three, as in other ships ; 
and whether he could state what reserve of stokers there is in the 
home ports to supplement the crews of the nucleus and skeleton 
crews in the event of war. Mr. M‘Kenna, in reply, said the 
arrangements for working the engine-room staff were left to the 
discretion of the officers of the ship; but there was no necessity 
for stokers in nucleus-screw ships to work in two watches except 
when the ships are at sea steaming for mure than a short time at 
considerable speeds. It was not desirable to give the information 
asked for in the last part of the question. 


In the House of Commons recently Sir Clement Hill 
asked the First Lord of the Admiralty what would be the 
average daily number of skilled and unskilled workmen 
respectively employed on the construction of a Dreadnought 
from the time her keel was laid down til] she was ready for sea ; 
what is the total estimated cost of the construction of such a ship 
and her completion with guns, stores, ammunition, &c., ready for 
sea, and what proportion of suci cost would be paid in wages ; 
and whether all the workmen employed would be British, and all 
the guns, stores, &c., British-made, or, if not, what proportion of 
either respectively. In reply Mr. M’Kenna said: With regard to 
the first part of the question, it was quite impossible to give an 
accurate estimate in the terms asked for, but the number is 
between 1000 and 1500 skilled workmen. 


Tue United States Geological Survey is paying 
increased attention to a line of investigation for the purpose of 
obtaining more definite knowledge of structural materials, and in 
view of the increasing importance of clay products as a structural 
material, and the fact that the Government spends about 
£8,000,000 annually in construction work, congress has authorised 
the prosecution of testing work upon all building products made 
from clay and used by the Federal Government. It is surprising 
to note that in 1907 the value of clay products manufactured in 
America was £29,800,000. Owing to the growing scarcity of 
timber and the enormous fire losses of the country, a line of 
investigation such as has thus been instituted is both timely and 
important, and should develop facts in connection with the 
subject that will be of considerable value. 


A WATER-WASTE examination of more than ordinary 
interest has recently been conducted at East Orange, N.J., by the 
Pitometer Company. Some time ago the engineer of the water 
department reported that the consumption and waste there were 
dangerously close to the maximum supply. By the adoption since 
then of the air-lift system for certain wells, the amount of the 
supply will be increased somewhat, but as all the water has to be 

umped it is desirable for financial reasons to keep the waste as 
as practicable. The engineer advocated the immediate pur- 
chase of enough meters to place one on each service, and the 
report of the Pitometer Ss indicates that this recommenda- 
tion has an unusually strong basis in the widespread distribution of 
the waste. The night flow in the conduit which delivers water to the 
city is 64 per cent. of the daily average, a fact that shows clearly 
a large amount of water is being wasted. 


Ir is to be gathered from the account of a year’s work 
just issued by the Manchester Steam Users’ Association that there 
need really not be any steam boiler explosions. The members of 
the Association have regular and careful inspection made of the 
boilers at their works. In the year there were as many as 9044 
examinations made of one kind or another. ‘‘ No boiler under the 
Association’s care burst during the year,” they say, ‘‘and at the 
end of fifty-four years’ working the committee with pleasure again 
place on record the fact that no guaranteed boiler has ever 
exploded, and that no life has been lost from any cause which the 
Association could or ought to have prevented.” Outside its ranks, 
however, the Association regretfully records the occurrence of 68 
explosions, killing 26-persons and injuring 40 others. Thirty were 
boiler explosions ‘proper, and the rest were ‘‘ miscellaneous,” 
arising from steam pipes, stop valves, drying cylinders, and so on. 
In-addition to the above, seven explosions arose from the bursting 
of hot water or kitchen boilers, killing one person and injuring 
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REPLIES. 


E. H.—You will find a description of the S, Paulo in Tug EN@Ineer of 
April 2?rd, She has twelve 12in. guns in six barbettes; no 9.2 guns, 
but twenty-two 4.7 guns in a citadel and behind shields. 

Hi. 8. (Glasgow).—Nothing is gained by making the cylinder niove as well 
as the a and great complication results. Concentrate your nind 
upon the increase of volume instead of upon the area of the piston and 
cylinder cover, and you will see that you get no more rapid expansion 
by moving the cylinder than by fixing it and letting the piston do all 
the moving. In certain gas engines—the Oechelhauser—two pistons 
moving in opposite directions are fitted in a single cylinder, which 
comes to the same thing asa moving cylinder, with less complications, 
but for steam engines the desired end is reached by simpler means. 
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Battleships and Docking Accommodation. 


THE interest which has been aroused in Parlia- 
ment and in the Press concerning the subject of 
graving dock accommodation for battleships of the 
Dreadnought type shows no signs of abatement. 
Dav after day Mr. McKenna has been called upon 
in the House of Commons to reply to questions put 
with the view to discovering the present state of 
Admiralty preparedness, or rather unpreparedness, 
and the intention of the Government as to future 
construction of floating and graving docks. An 
unsuccessful attempt was made to move the 
adjournment of the House for the consideration 
of the question as a matter of urgency, and it is 
understood ‘that an opportunity for a general 
discussion of the subject will be taken within the 
next week or two, when naval votes are before the 
House. The questions addressed to the First Lord 
of the Admiralty have drawn from him the admis- 
sion that Germany has at the present moment no 
less than six docks in North Sea ports—excluding 
Kiel at the Baltic end of the Kaiser Wilhelm Canal 
—which are capable of taking in the largest battle- 
ships now being built for the Imperial navy. On 
an earlier occasion Mr. McKenna refused to admit 
this fact, or, at all events, evaded the admission. 
Including Kiel there are at least seven docks of 
this description on the German coast, and the most 
recent graving dock at Wilhelmshaven is now very 
near completion, if not already finished. Mr. 
McKenna has also admitted that Germany 
will probably have in the course of three years’ 
time a total of nine docks of the largest class at 
North Sea ports; a conservative estimate, in our 
opinion, and likely to be exceeded, having regard to 
the rapidity with which large floating docks can be 
constructed. We have already pointed out in these 
columns that it is probable Germany will have 
twelve such docks in service by the end of 1910. 
This estimate includes, of course, the docks built 
or to be built at Kiel. The information we have been 
able to gather from all sources certainly leads us to 
think that we have not over-estimated the provision 
our German neighbours are now making for the 
repair of their war fleet. Again, the First Lord 
has, on more than one occasion, attempted to 
shelter himself behind the provision made by 
private enterprise in the Tyne, and has cited Messrs. 
Stephenson’s dry dock at Hebburn as affording 
accommodation for Dreadnoughts; but since we 
drew attention to the fallacy of this statement, Mr. 
McKenna has admitted, fully and freely, that there 
does not exist a single graving dock on our East 
Coast capable of taking a wounded Dreadnought, 
and that we possess no dock capable of so doing 
nearer to the North Sea than Portsmouth. 

The statements made in some sections of the 
Press on this matter of docking accommodation 








are strangely misleading in certain respects. A 
contemporary in a recent issue not only adheres to 
the Hebburn fallacy with much contentment, but 
actually takes consolation in the belief that the 
proximate completion of the Immingham Dock 
Works in the Humber will provide another Dread- 
nought graving dock for the services of the fleet. 
In view of this misconception, it may be worth 
while to refer to the actual facts once again. The 
Hebburn graving dock in the Tyne, constructed in 
1904, is of ample length for the largest battleship 
afloat, but its entrance is only 90ft. in width, and 
there is no more than 284ft. depth of water over 
the sill and 28ft. over the blocks at high water of 
spring tides ; at high water of neap tides the depth 
over blocks is reduced to 24ft. 3in. According to 
the latest edition of Brassey’s Naval Annual, 
H.M.S. Neptune, now being built, has a beam of 
86ft., and we believe her calculated or legend draught 
is 28ft. It is no secret that the actual draught of 
the Dreadnought in sea-going trim is not far short 
of 31ft. 6in. Mr. McKenna was therefore telling 
only half the truth when he said that if the Dread- 
nought, when drawing 26ft. 6in., were heeled to 
10 deg., the effective draught would be increased to 
31ft. It is unlikely that the Neptune will draw 
much less than 28ft., even when lightened by the 
removal of coal and stores. At all events she will 
just get into the dock in light trim, but in a crippled 
condition, when she might draw anything between 
30ft. and 38ft., her entry would be impossible. Not 
only has the possibility of largely increased draught in 
a wounded condition to be considered, but also the 
effect of a list in increasing both the draught and 
beam. Mr. McKenna has stated in the House that 
the heel of a wounded battleship can be corrected 
before going into dock, and although this may be 
true to a limited extent and in certain cases, it 
cannot be denied that the condition of a damaged 
battleship may be such that it is impossible to bring 
her into a perfectly upright position before going 
into dock. It may be that the amount of additional 
ballasting required to bring her upright would 
impair the stability of the ship, or so increase the 
draught as to prevent entrance from that cause, and 
even bring the ship into a sinking condition. 
There is nothing to prevent a modern battleship 
being dry-docked with a considerable degree of heel, 
provided there is sufficient depth available over 
the blocks and sufficient width in the entrance 
to the dock, as they all have exceptionally strong 
bottoms and could be lowered with safety on to 
their bilges. A list or heel of 10 per cent., 
which is equivalent to less than 6 deg., would 
increase the effective beam of the Neptune 
from 86ft. to 88ft., and the draught from 28ft. to 
about 31ft., the latter irrespective of increased dis- 
placement due to the flooding of a compartment or 
compartments. With regard to Immingham the 
position is as follows:—The Great Central Railway 
Company is constructing new dock works in the 
Humber, which may be completed in the course of 
two years. Before these works were commenced 
in 1906 the directors of the company approached 
the Admiralty and offered, in consideration of a 
Government subsidy equivalent to the difference 
in cost of construction of a graving dock sufficient 
for the commercial requirements of the situation and 
of one large enough to accommodate a battleship of 
the largest class, to provide the latter in place of 
the small dock originally intended. The Admiralty 
declined the offer. and in consequence the proposals 
of the company include the construction of a 
graving dock only 56ft. wide at entrance and of 
limited depth. The building of this dock has not 
even yet been commenced. The deep-water lock 
which will give entrance to the wet dock at 
Immingham is to be 850ft. in length and 90ft. in 
width, with a depth over the outer sill of 44ft. at 
high water of neap tides and 32ft. over the inner 
sill, The dock will be able to take in any of the 
existing Dreadnoughts, but it could not be used as 
a dry dock unless a caisson were provided for closing 
the entrance against the waters of the Humber, and 
considerable modifications in the floor arrange- 
ments effected and blocks provided. Moreover, its 
use as @ dry dock would involve the temporary 
closing of the wet dock. This suggestion—which has, 
in fact, been made—is therefore an almost imprac- 
ticable one. Representatives of the Admiralty have 
recently visited Immingham accompanied by some 
of the directors and officials of the railway company, 
and it is understood that this visit was made with 
the object of reconsidering the Admiralty position 
with reference to the suggested construction of a 
battleship graving dock in connection with the 
undertaking. In any case, the construction of such a 
dock cannot be completed in much less time than 
four years, and in the2interval other provision 
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has to be made if we are to keep pace with the 
needs of our fleet and the increasing provision at 
German North Sea dockyards. At Hebburn, as in 
the case of Immingham, the Admiralty neglected 
the opportunity of securing, at moderate cost, the 
construction of a dock of adequate dimensions when 
the proposal was put before them by Messrs. 
Stephenson. Sir W.G. Armstrong, Whitworth and 
Co. were so far interested in its construction that 
they subscribed a sufficient proportion of the capital 
cost to induce the owners to provide a dock large 
enough to accommodate new battleships then being 
built on the Tyne and in prospect, and had the 
Admiralty followed their example there is no 
doubt that the dock would have been constructed of 
sufficient depth to take a badly crippled ship in addi- 
tion to one in light trim only. 

It is deplorable that the Admiralty authorities 
neglected two such excellent opportunities as those 
we have referred to, and it now remains to be seen 
what steps will be taken to meet the acknowledged 
deficiency. The suggestion has been made that 
Hebburn dock might be deepened and widened, but 
the cost of so doing would undoubtedly be very great, 
and would, moreover, result in throwing the dock 
out of use for at least a couple of years—a serious 
objection in the case of an important shipbuilding 
centre. There is not the slightest doubt that the 
quickest means of meeting the deficiency of docking 
accommodation on the East Coast is by the con- 
struction of large floating docks which can be built 
at comparatively small cost, and in one-fourth the 
time necessary for the construction of a dry dock. A 
floating dock capable of lifting 30,000 tons can be com- 
pleted ready foruse within twelve months of the order 
being given for its construction ata cost of something 
less than £200,000. The Admiralty appear to be on 
the point of ordering one such dock, but it seems to 
us that the time has come, in view of the dearth of 
gravipg docks, when it is necessary to talk about, 
not only one floating dock on the East Coast, but 
about several such docks to meet the needs of the 
fleet until such time as graving decks of adequate 
dimensions are available. 


Corrosion. 


WE observe with pleasure that after years of 
neglect the corrosion of iron and steel is at last 
attracting the attention it deserves. Probably no 
one has ever attempted to estimate the annual loss 
and destruction of iron by the rusting of important 
structures, but in England alone it must run into 
many thousands of tons. It is a form of destruc- 
tion against which there is no absolute protection. 
The most carefully constructed and the most 
frequently painted bridges have crevices here and 
there into which water creeps and carries on its 
corrosive and disruptive work undisturbed; ships 
are liable to it in a high degree, and even our 
modern buildings, built as they are on a framework 
of steel, may, if the work is not thoroughly well 
carried out, lose in a few years an incalculable 
portion of their strength by the slow wasting of 
their metal skeletons. Our ignorance of the subject 
is colossal, and the deeper we go into it the more 
clear does it become that if ever we are to master 
the disease, well organised investigation is abso- 
lutely necessary. Had rust been a blight upon 
crops or a fungus on mural paintings, it would have 
been examined and discussed till every stage of its life 
history was intimately known and means for its pre- 
vention devised. As it is, we have gone blundering 
along with protective coatings, making little or no 
attempt to understand the philosophy of corrosion 
and attack it at its root, but content to ward it off 
by an incessant and expensive warfare. There does, 
however, at last appear to be a growing interest in 
the science of the subject. Various learned bodies 
are taking it up, and the Iron and Steel Institute is 
to be congratulated on the reading of three papers 
dealing with it on Thursday last. One of these 
papers treats of paints, and we need not discuss 
it further; the other two are more remarkable. 

In recent years the chemical philosophy has 
undergone a change. There are few reactions now- 
a-days that are not regarded as more or less 
electrical. Ions play a large part in recent chemical 
text-books, and though the old reactions may still 
be expressed simply in the old way, there is a feel- 
ing that much more subtle things are in reality 
taking place, and that forces undreamt of in the 
philosophy of Davy, Dalton, or Roscoe are involved 
in the change. The corrosion of iron has been 
brought into line with other reactions, and there is 
now a school which believes entirely in the elegant 
theory which Mr. Walker very ably expounds in his 
paper. We give an abstract of that paper elsewhere, 
and need do no more here than say that the funda- 





mental basis of the theory is that iron and water 
in contact’ destroy each other’s equilibrium—the 
iron dissolves, sending out a stream of iron ions 
into the water, and the water splits up into hydrogen 
and hydroxyl. Then comes the turn of the oxygen 
dissolved in the water. It seizes upon the iron 
ions, converts them into rust, and precipitates them. 
Hence, if there were no oxygen there would be no 
rust. In opposition to this ionic theory supported 
by Cushman and Walker, we have the carbonic 
acid theory championed by Friend and Moody. 
By experiments that appear to be absolutely con- 
clusive these two chemists have shown that in the 
absence of CO: bright steel will remain bright in a 
moist atmosphere for a prolonged period. Hence 
we have two distinct parties. One says: “Shut 
out the oxygen, and no corrosion takes place, and 
the other: Prevent carbonic acid gas from gaining 
access to the plate, and it will never rust.’”’ On top 
of all this comes Dr. Cushman with another theory 
developed from the ionic. Impurities in iron, be 
says, set up corrosion by electrolytic action; and 
amongst the impurities he sets down the very 
materials the metallurgist has been adding for years 
to rid his metal of obnoxious ingredients, and give 
it higher physical qualities. Manganese may be 
regarded as Dr. Cushman’s pet adversion ; he con- 
siders the corrodibility of ordinary commercial 
steel plates due to the manganese they contain, and 
he has induced one company to produce plates free 
from any taint of the wbhorred thing. The result is 
a metal which is almost pure iron. It appears to 
be less readily attacked than mild steel, but then it 
lacks tensile strength, so that for structural work a 
greater weight of it must be used. 

Whilst doctors differ patients die, and whilst 
philosophers are still arguing about the cause of 
rust, iron continues to change from a metal to an 
oxide, and the practical engineer has to employ the 
simple means he learned from his grandfathers 
to keep the waste and destruction as low as 
possible. He cannot wait till the chemists have 
settled their differences, but must go on painting, 
repairing, and wondering at the extraordinary forces 
which the reaction releases. But there is hope of 
a change. Theproblem is being attacked from many 
sides, and it is not too much to hope that before very 
long we shall know with some degree of certainty the 
sequence of chemical or electrical or electro-chemical 
changes that takes place, and possibly find some 
means not prohibitive in price, or impracticablc for 
other reasons, for preventing, or at least materially 
reducing, the rate of corrosion. For the present 
investigation is required, and it must be done on a 
large scale under ordinary conditions. We have 
always protested against the accelerated tests of the 
laboratory, and we are delighted to see that their 
weakness is now being generally recognised, and 
that natural testing is taking their place. We hope 
much from that, but even more is to be hoped 
from an intelligent study by engineers in charge of 
bridges, ships, and soon. Whenever a bridge is 
repaired a note should be made of the locality of 
the severest corrosion and a cause sought. The 
paint, the rust,and the plate should be analysed, 
and, if possible, the whole history of the latter 
should be examined. A great deal might be learnt 
about corrosion from the post-mortem examination 
of corroded structures, and we urge upon all who 
have anything to do with steel or iron structures— 
even the iron railings of a suburban garden— to 
observe and record any exceptioral phenomena and 
then endeavour to trace their cause. 


The Theory of the Condenser. 


IN reality there is no theory of the condenser, 
just as there is no theory of the steam engine; 
that is to say, no rational explanation of what goes 
on inside a condenser, universally accepted as satis- 
fying all conditions, answering all questions, and 
solving all problems. But there are several so- 
called theories which are interesting and in some 
cases even amusing. Within the last year or two 
the condensation of steam has forced itself into 
prominence, and seems to be the one subject left for 
discussion. Even in the United States the con- 
denser takes a place alongside the construction of 
smokeless furnaces, and will probably receive even 
more consideration in a little while. We have 
before us, for example, a paper on “ The Theory of 
Steam Condensers,” written by a Mr. McBride, and 
read before the Engineers’ Club of Philadelphia. 

Until the advent of the turbine the condenser 
and the air pump were not treated theoretically at 
all. Certain dimensions had been found to give 
good results in practice, and that was held to be 
quite sufficient. Thus theair-pump was made with 
a capacity about one-twelfth to one-sixteenth of 


that of the low-pressure cylinder; and engines 
: 4 a rs 

were well satisfied with a vacuum 3in. below the 
atmospheric or barometric pressure. The Presence 
of air in the steam was known to be mischigyoyg. 
but that was because, being uncondensable, it kept 
up the pressure in the condenser. In the present 
day, however, it is explained that it is not in this 
way that it does harm, but because it retards the 
transmission of heat through the tubes, and 4 
renders the cooling surface less efficient. No satis. 
factory explanation, we may add, has been given of 
why this should be the case. One is that the gir 
in some way clings to the metallic surface ang 
prevents the contact of the steam ; but this explang. 
tion fails to account for the reputed fact that air 
will also reduce the rate of condensation in a jet 
condenser. Mr. McBride goes at considerable length 
into the consideration of the proportions which 
should theoretically be given to each part of the 
condenser, taking as his data an assumed transfer 
of heat at the rate of 300 B.Th.U. per square foot 
and per degree of difference of temperature per 
hour. He regards it as curious that, notwithstand. 
ing that twice this rate has been obtained in prac. 
tice, and three times the rate in the laboratory, 
designers should provide the much larger sur. 
faces customary. He believes that this is done 
to allow for the effect of dirt on the tubes, and of 
air in the steam. He speaks of the dry air pump 
which is supposed to extract air only. He advo- 
cates counter-flow, and says, “It is not gener- 
ally known that it is possible in an appropriately 
designed surface condenser under certain conditions 
to heat the condensing water up to a temperature 
one or two degrees above the temperature ue to 
the vacuum. Just why the water should become 
hotter than the steam heating it is hard to explain, 
unless it be that the energy of velocity of the 
steam and entrained water is sufficient to cause 
the extra heating.” The paragraph above raises 
questions which have never been answered, and 
have formed the subject of keen controversies. 
Thus, for example, we have suggestions of 
live-steam heating; the superheating of steam 
exhausting from turbines; the relation of latent to 
the sensible heat of steam, and so on. But it does 
not stand alone, for in the course of the very brief and 
unsatisfactory discussion which followed the paper, 
Dr. Chance mentioned a closed steam heater which 
working with the exhaust open to the atmosphere, 
nevertheless always heated water to a greater tem- 
perature than 212 deg. Whenever a tap was opened 
to draw off water steam was delivered with the 
water. Mr. Spangler, the President of the Club, 
made a statement so singular that we give it in his 
own words :— Some years ago a patent was taken 
out by Professor Rowland, of Johns Hopkins Uni- 
versity, for a new scheme for superheating steam, 
and the scheme was to use the steam in motion to 
superheat the rest of the stuff. The energy came 
all from the boiler. It has been proved long since 
by actual experience that when you open the 
throttle valve in the steam engine, if you measure 
the temperature behind the piston, it will be higher 
than the temperature in the boiler. You will carry 
away more heat than heat as steam, and you can 
use that heat to do what you please with. The 
experiment has been made over and over again by 
measuring the heat in the steam behind the piston.” 
What the explanation means we are not prepared 
to say; but it is worth notice that those present 
saw nothing remarkable in the statement, and 
seemed to accept it as a fact well known. 

There are three principal reasons for augmenting 
the efficiency of a condenser. The first is the 
improvement of the vacuum; the second a reduc- 
tion in dimensions; and, lastly, a diminution in the 
quantity of cooling water. On land the latter 1s 
very often the most important; at sea it is of no 
importance whatever. We have not included cost, 
because, generally speaking, any really valuable 
improvement will very quickly pay for itself. As 
regards condensation pure and simple, everyone 
seems to admit that given water enough and 
surface enough, nothing more is required. But 
when these are not available, then both the surface 
and the water must be made to do maximum work, 
and that is the reason why “Contraflo” and other 
condensers of that type are popular. It is very 
improbable, however, that theory will be much used 
in proportioning condensers, because there are two 
unknown factors of great power. The first of these 
is the rate at which heat will pass from steam 
through the metal of the tube to the water; and, 
secondly, because no one can say from hour to 
hour how much air’is finding its way into the 
condenser. 

We find it very difficult to follow Mr. McBride 





in some of his arguments. He speaks as though 
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ircumstances air would be found at one 
vow epee and steam at the other. The 
oom, he says, is gradually condensed, and leaves 
ne behind it. This condition would no doubt 
ss gonceivablo if the steam had to pass through 
tubes 10ft. or 12ft. long and less than an inch 
-, diameter. But we fail to comprehend how 
tratification can be found existing 


such Ss . 
a condenser through the tubes of which 
al water flows while the steam comes in 


in bulk to the condenser, outside them. Of 
course, in a jet condenser nothing of the kind can 
happen. Again, both with the first and the last- 
named form of surface condenser, condensation is 
so practically instantaneous that no gradual or step- 
by-step annihilation of the steam takes place. In 
well-designed condensers with sufficient condensing 
water the most delicate vacuum gauges will not 
indicate either a rise or fall of pressure if the engine 
is running steadily ; while the difference in the tem- 
peratures in various positions is infinitesimal. It 
is a suggestive fact that Mr. McBride's advice is 
wholly general. He did not give any detailed 
instructions as to the dimensions which ought to be 
adopted for any particular class of condenser. But 
his paper was useful in that it is well calculated to 
make engineers see condensers from a somewhat 
novel point of view. 








IRON AND STEEL RETURNS. 


Tux question of the production of iron and steel has 
just been brought prominently before the country by 
the meetings of the Iron and Steel Institute and the 

British Iron Trade Association, and a consideration 
of the subject may therefore not be without interest at the 

resent time. But before proceeding to do so it seems 

desirable to direct attention to one or two matters which 
have arisen in connection with the preparation of 
statistics in relation to this particular industry. The 
practice adopted in Great Britain is naturally to use the 

English ton of 2240 lb., or the long ton as it is frequently 

termed, and the same system is followed in the statistics 

which reach this country from the American Iron and 

Steel Association in respect of the United States, whereas 

most other countries concerned employ the short ton of 

1000 kilos., or say, 2204 lb. or .9842 ton. It therefore 
follows that in order to effect a proper comparison between 
the output in Great Britain and that of most other countries, 
excepting the United States, the short tons must either be 
converted into long tons, or the latter be transformed into 
the former, although the custom in this country is, of course, 
to retain the English ton. We are constrained to make 
these observations in the first place in connection with 
the White Paper which was issued by the Board of Trade 
at the end of March, and bearing the date of December, 
1908, It is a return, entitled a copy of a memorandum 
and statistical tables, showing the production and con- 
sumption of iron ore and pig iron and the output of steel 
in the United Kingdom and the principal foreign 
countries in recent years, together with particulars of 
imports and exports of certain classes of manufactures 
in these trades. The memorandum explains that the 
quantities cited in the tables are given in tons of 2240 lb., 
the metrical ton set forth in the official publications of 
foreign countries having been converted for the purpose. 
A large amount of time has necessarily been devoted to 
the work of transformation, and this fact, together with 
the varying periods when the figures are issued in certain 
other countries, is doubtless responsible to a great extent 
for the belated appearance of the White Paper, which only 
reproduces definite statistics down to the end of 1907. 

The circumstances under which the return is published 
annually would lead to the expectation that the tabulated 
material would be accurate and fully reliable, but a few 
Instances of errors are not sufficiently encouraging to 
bring about a detailed examination of the remainder of 
the White Paper. The figures relating to the production 
of pig iron and steel in the United States in the two years 
ended with 1907 naturally coincide with those issued in 
long tons by the American Iron and Steel Association. 
But the pig iron statistics for Germany do not agree with 
those published by the British Iron Trade Association, 
which are stated in the latter's recent report to be in 
English tons ; and they are also not in accord, as con- 
verted, with those of the Association of German Iron and 
Steel Producers. On the other hand, the production of 
steel in Germany is correctly stated in the White Paper 
for 1907, as contrasted with the German figures, but it 
1s Inaccurately given for the preceding yeer. When we 
turn to the statement respecting the make of pig iron in 
Great Britain, we find the production returned as 
10,184,000 tons in 1906 and 10,114,000 tons in 1907; 
whereas the statistics collected by the British Iron Trade 
Association, which were available in April, 1908, for the 
year 1907, indicate an output of 10,149,000 tons and 
9,923,000 tons in 1906 and 1907 respectively. The differ- 
ence between the two English sets of figures seems to 
arouse the innocent suspicion that a partial attempt has 
been made in the White Paper to convert the English 
tons into short tons of 1000 kilogrammes, and this 
circumstance, and the discrepancy in the statistics for 
Germany, restrain any desire to look for any other mys- 
teries in the Board of Trade return. But at the same 
time the recently issued report of the British Iron Trade 
Association, which has the advantage of bringing details 
of production down to the end of 1908, evokes certain 
reflections in regard to the figures allocated to Germany. 
Early in J anuary of the present year the Association of 
German Iron and Steel Producers issued a return showing 











that the make of pig iron in that country in 1908 
amounted to 11,818,000 (metrica!) tons as compared with 
13,045,000 tons in 1907 and 12,473,000 tons in 1906. But 
in the report of the British Iron Trade Association the 
figures appear in English tons as 12,165,000 tons, 
13,872,000 tons, and 12,228000 tons in the same years 
respectively. It is probable that a revision of the 
German statistics has taken place since January, but in 
view of the care exercised by the Teutonic Association in 
the collection of material, is it possible for such a con- 
siderable error as is represented by an increase of 352,000 
tons reckoned as English tons to have occurred? If so, 
the original German official figures must have been under- 
estimated by 546,000 metrical tons for 1908, a matter 
which seems scarcely admissible in view of the returns 
issued there month by month. 

It is advisable in the circumstances to pass away from 
any further consideration of the question of pig iron for 
the present, especially as the American and German 
statistics for 1908 *were quoted in this journal on 
February 26th, whilst the figures for the whole of that 
year in the case of Great Britain have already been cited 
in the preceding paragraph. If we now refer to the 
subject of steel production in the three principal 
courtries, it is because the data have just become avail- 
able and are somewhat instructive. In the first place, 
the statistics of the British Iron Trade Association record 
a total output of 5,840,000 tons of Bessemer, open-hearth, 
and crucible steel in 1908, as compared with 6,522,000 
tons in 1907, or a reduction of 1,182,000 tons, or 18 per 
cent. The Association of German Iron and Steel Pro- 
ducers state that the production reached 11,186,000 
metrical tons, as contrasted with 12,063,000 tons in 1907, 
or a decline of 877,000 tons. If the figures are converted 
into English tons they become 11,010,000 tons and 
11,873,000 tons, and the diminution works out at over 
74 per cent. On the other hand, the manufacture of 
steel in the United States, as represented by the 
American Iron and Steel Association, totalled 14,023,000 
tons in 1908, as against 23,362,000 tons in the previous 
year, being a decrease of 9,339,000 tons, or slightly in 
excess of 39} per cent. The considerable retrogression of 
the United States in steel corresponds with what had 
been expected from the heavy shrinkage in the output of 
pig iron in that country during last year. The drop in 
the make of pig iron in the United Kingdom in 1908 was 
the lowest of the three countries, having been 6} per 
cent., as against 10 per cent. in Germany, but the latter's 
production of steel only diminished by slightly over 
74 per cent. as contrasted with 1907. It has, of course, 
to be remembered that a larger proportion of the British 
output of pig iron is worked up into iron manufactures, 
and that this practice will probably continue in the 
future. 








LITERATURE. 





The Dressing of Minerals. By Henry Louis, D.Sc., A.R.S.M. 
Large 8vo., pp. 544, with 416 Illustrations. London : 
Edwin Arnold. 1909. 

In this handsome volume the author has brought together 

a large and generally well selected body of information 

concerning the plant and appliances employed in the 

preparation of metallic and other minerals, whether as 
marketable products or as intermediate steps in metallur- 
gical operations. The method followed is that described 
by the author in his lectures, where the dressing of ores 
and cleaning of coals, instead of being considered as inde- 
pendent subjects, are treated simultaneously, as both 
depend upon identical principles. Apart from this change 
the order adopted is that usual in similar works, the 
operations of hand-picking, sizing by sieves, comminu- 
tion, including all forms of breaking down machines, 
from rock breakers and stamps to fine sliming tube mills, 
and the treatment of comminuted products according to 
their degrees of fineness by jigging or slime dressing 
machines are considered in regular order, followed by 
chapters on more special methods, including magnetic 
separation, accessory appliances, general considerations in 
the laying out of dressing floors, and a series of examples 
of actual plants adapted for different classes of minerals. 
The examples given are selected from a very wide range 
of localities, and the descriptions, generally concise in 
character, are well fitted to the excellent illustrations, 
which are supplied in a lavish, or possibly in some 
instances too lavish a fashion. In fact, a temptation to 
over-illustration is difficult to resist, now that the larger 
manufacturers of special mining machinery constantly 
issue full descriptions of their novelties, and generally are 
very liberal in allowing the use of their illustrations to 
text-book writers. This transfer of the work from the 
local mine carpenter and millwright to the great machine 
industry, though no doubt tending to improvement in 
construction, leads to a certain monotony in practice, and 
renders treatises of the present kind less interesting 
reading than they used to be. Perhaps the direction that 
might most usefully be followed would be a more critical 
appreciation of the results obtained by particular methods 
and combinations in actual practice, and in this respect 
the chapter on the general construction of dressing 
works, which contains much excellent matter, might have 
been extended with advantage even at the cost of some 
of the space given to more detailed descriptions of indi- 
vidual contrivances. Losses in dressing and their control 
might also have received some attention. In some 
places the author’s chronology is decidedly weak. On 
page 135 the table of details of crushing rolls published 
by the late Mr. John Darlington in 1857 is considered as 
referring to the period 1878, and at page 160 an example 
of a “ Modern German Stamp Mill” is given dating back 
to 1871, and even for that period the construction was not 
very novel. As far as we can judge, it was a light battery 
suitable for reducing coarse sands and other jigging 
machine refuse, according to the practice preceding the 
introduction of pulverisers and other fine grinding 





machines, rather than one for serious hard rock work, and 
therefore it seems somewhat out of place between the 
heavy Cornish stamps on one side and the still heavier 
Californian class on the other. 

On page 162 the old method of stamping without grates 
is called the “ flush discharge.” This seems to be a new 
form for the old expression “ stamping over the flash,” or 
“ flasher,” as distinguished from “grate” stamps, and 
not an improvement, as the older one describes the action 
correctly, which the new one does not. 

The subject of magnetic separation is very fully treated, 
both as regards older methods and those more recently 
developed, especially in Sweden, for the improvement of iron 
ores, together with the separation of blende from spathic 
iron ore and the cleaning of tin ore from wolfram, and as a 
whole this may be considered to be the strongest part of 
the work, although in connection with the last of the 
above mentioned applications the method in use at 
Clitters United Mines is said to produce cleaned wolfram 
with 12.5 per cent. of tungstic acid, which, we believe, 
should be 72} per cent., corresponding to about 95 per 
cent. of pure wolfram. 





SHORT NOTICES. 


The Calculation of Change Wheels for Screw-cutting on 
Lathes. By D. De Vries. London: E. and F. N, Spon, 
Limited, 57, Haymarket, S.W. Price 3s. net.—The purpose 
of this book is to enable anyone, if not already equipped 
with the knowledge, to calculate change wheels properly. 
The first part of the book is devoted to a description of the 
screw-cutting lathe. A description of the various types of 
threads to be met with is also given. The author has pur- 
posely refrained from including a number of tables giving 
the change wheels required for the various pitches of threads 
on different lathes, in place of which a large number of prac- 
tical calculations are given which cover every possible varia- 
tion likely to be met with in practice. The information 
which the book contains might be studied with advantage by 
apprentices and others desirous of knowing how to calculate 
change wheels. 


Carburetters and Carburation. By Douglas Leechman. 
Edited by Lord Montagu. London: The Car Illustrated, 
168, Piccadilly, W. Price 2s. net.—The contents of this 
book originally appeared in The Car, but the matter has been 
revised and additional illustrations have been added. The 
field which the book covers can be gauged from the titles of 
its chapters, which are as follows :—Introductory, Storage 
and Supply Apparatus, Floats, Air Inlets and Gas Intakes, 
Internal and External Effects, Effects of Mixture on Power 
and Timing, Surface Carburetters, Film Carburetters, Wick 
Carburetters, Mixing Valves and Distributors, The Jet Car- 
buretter, Modern Developments and Tendencies, Method of 
Control, Jet Carburetters Described. The book, although of 
small dimensions, contains a considerable amount of useful 
information, which may be read with advantage by those 
who wish to gain knowledge of the subject. 

The Manufacture of Paper. By R. W. Sindall. (West- 
minster Series.) London: A. Constable and Co., Limited, 
10, Orange-street, Leicester-square, W.C. Price 6s. net.— 
This is an elementary text-book which gives an outline of the 
various stages of paper manufacture, and it indicates some of 
the improvements made during recent years. The book 
contains thirteen chapters, which, among other things, deal 
with cellulose and paper-making fibres, the manufacture of 
paper from rags, esparto, and straw, wood pulp and wood- 
pulp papers, brown papers and boards, special kinds of papers, 
chemicals used in paper-making, the process of ‘‘ beating,’’ 
the dyeing and colouring of paper pulp, paper-mill machinery, 
&c. The book is well illustrated, and contains much which 
should prove of interest and value to those who desire a 
general knowledge of the subject. 

Workmen’s Compensation Cases. Vol. I. (New Series). 
Edited by his Honour Judge Ruegg, K.C., and F. J. Colt- 
man. London: Butterworth and Co., 11 and 12, Bell-yard, 
Temple Bar. Price 7s. 6d. net.—This book, which is the 
first of a proposed series of reports, to be called ‘* Butter- 
worth’s Workmen’s Compensation Cases,’’ is a continuation 
of the nine volumes of workmen’s compensation reports 
edited by the late Mr. Minton-Senhouse. Owing to the 
success which attended those publications, the publishers 
now propose to offer them to the legal profession in an ampli- 
fied and still more useful form. The Scottish and Irish 
decisions have been for the first time included, and a section 
of the more important decisions on the subject of workmen’s 
compensation pronounced by the High Courts of Canada is 
given in an appendix. 

General Directory and Railway List of Locomotive and 
Carriage Officers in India, 1909.—London : The Locomotive 
Publishing Company, 3, Amen-corner, Paternoster-row. 
Price 1s. 6d.—Those having business relations with the 
Indian railways should find this directory of considerable 
assistance. It has been compiled in compact form, and con- 
tains much useful information concerning the railways and 
the officials connected therewith. The matter which it con- 
tains is arranged under the following headings :—Affiliated 
railways, list of abbreviations, alphabetical list of officers, 
railway list, mileage of each administration, rolling stock of 
each administration, votes allotted to each administration, 
and railways worked by each administration. 
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300-TON UNIVERSAL TESTING MACHINE 




















300-TON UNIVERSAL TESTING MACHINE. 





ONE of tbe largest testing machines ever constructed has 
recently been installed in the laboratory of the civil engineer- 
ing department at the new university, Birmingham. This 
machine, which has been specially designed and constructed 
for Professor Dixon by W. and T, Avery, Limited, of Soho 
Foundry, Birmingham, is notable not only on account of the 
high capacity of the load which it is capable of imposing, but 
also tecause of the large size of the specimens it is possible 
to test with it. As a general rule, thcugh there are, of 
course, some notable exceptions. testing machines, even when 
capable of applying loads of high capacity, are designed to 
test only such specimens as short lengths of chains or ropes; 
or perhaps bar specimens up to a few feet in length may be 
tested in tension, the dimensions of specimens for compres- 
sion aud transverse tests also being proportionately small. 
In the machine under notice, not only can small pieces cut 
from a built-up portion of a structure be dealt with, but also 
the complete member itself can be tested. 

The machine will test ropes, chains, or bar specimers of 
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the right hand of the frame is the hydraulic cylinder and 
ram for applying the stress, the weighing levers and steel- 
yard being situated at the opposite end. 
ram are double-acting, and are arranged to suit an hydraulic 
pressure of 10001b. per square inch, the supply being drawn 
from an accumulator charged by a motor driven pump. 
Advantage is also taken of the city main pressure of 851]b. 
per equare inch, this being used both for returning the ram 
to its normal position after a test, and also for applying test 
leads of small capacity. The large ram has a stroke of 
5ft. 6in. It is made hollow, and works over a smaller sub- 


sidiary and stationary ram. For the stressing stroke the | 


hydraulic pressure is admitted bchind the main ram, the 


return stroke being obtainel by admitting the pressure | 


through the subsidiary ram. This arrangement has been 
adopted in preference to the usual piston type of 1am in order 
to reduce leakage during testing to a minimum. 

The weighing or recording system consists of two levers, by 
means of which the test load is communicated to the indicat- 


ing steelyard. The main lever, which is of the bell-crank | 


type, is a steel casting fitted with hardened steel knife edges. 
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DETAILS OF LOAD-INDICATING MECHANISM 


the usual prepared or unprepared type, in tension up toa 
maximum stretched length of 33ft. 6in. Columns or 
stanchions up to a maximum length of 30ft. can be tested in 
compression, built-up girders, or even roof principals com- 
plete, can be tested up to the maximum load of 300 tons 
_—" centrally between abutments set to any span up to 
: tt. The maximum depth for the beam for the transverse 

est is 30ft. 
; The general Scheme of the machine is clearly shown in 
© accompanying illustrations ard in the drawing on 
Page 532. It will be seen on referring to these that the 
— consists of a cast iron bed frame, at each end of 
which is a vertical standard. Between these at the top are 
pes two horizontal columns acting as compression struts. 
—_ cp as designed enables the operator to have a clear 
a a. the specimen at each side for its full length, the top 
© specimen being also open for inspection. This point is 


of great value when testing built-up members in compression, | 


ra enables the buckling tendency of the lattices and bracings 
© kept under cloge observation throughout the test. At 


The load and fulcrum knife edges both conform with the 
| Board of Trade regulations, being 60in. long, and the distance 
between them, viz., 12in., results in extreme sensitiveness. 
The lever is so designed as regards the frame that the fulcrum 
knife edge engages with a hardened steel bearing fitted into 
a recess planed in the lower part of the bed. This arrange- 
ment is employed so that the strain at this point may be 
transmitted mainly through the bed itself, the upper columns 
only receiving a comparatively small proportion of the load. 
The two arms of the main lever project at each side of the 
bed, and are connected to the second lever by means of a steel 
yoke and suspension links. The second lever is also a steel 
casting, and is fulerumed upon a column standing upon and 
| bolted to the bed, and at its outer end it is connected to the 
rear knife edge of tbe steelyard by means of connecting links 
| having hardened steel bearings. The knife edges have 
hardened steel nibs to prevent side friction. 
| The steelyard and poise arrangement is of a somewhat 
| special type, the aim having been to dispense with loose 
weights, which are always objectionable when conducting 


The cylinder and | 


scientific tests. A test when once commenced should be con- 
tinuous from start to finish. In the case of steelyards which 
have loose weights used in conjunction with a sliding poise, 
it is always necessary momentarily to stop the test when the 
| poise reaches the end of its traverse, in order to return the 
latter to zero, and to suspend one of the loose counterpoise 
| weights at the end of the steelyard. If the test is of any 
magnitude, it may become necessary to do this several times 
before fracture takes place. In the steelyard arrangement 
under consideration there are seven poises, each of which, 
| when moved out the full length of the steelyard, represents 
100,000 1b. load upon the specimen. Each poise can, by the 
| retation of a milled knob at the front, be engaged or disen- 
gaged with a screw placed between the parallel blades of the 
steelyard. The screw is revolved by means of gearing which 
is in connection with a shaft fixed parallel to and at the front 
of the steelyard. This shaft having a hand wheel at each 
end, enables the operator to move the poises while standing at 
either end of the steelyard. 

The test is conducted as follows:—Assuming that the 
specimen is in position and the stress applied, the first poise 
is connected to the screw, and gradually traversed outwards 
to balance the load upon the steelyard until it reaches its 
furthermost mark, when it is immediately disconnected from 
the screw and the second poise simultaneously connected. 
This operation is carried on for the other poises in rotation 
until fracture takes place. It will be seen, therefore, that 
the stress may be kept on the specimen, and the steelyard be 
continuously in equilibrium throughout the test. It is pointed 
out that this gives much more accurate results than is 
possible with the loose-weight system. As each poise has a 
vernier working in conjunction with its own graduated scale 
upon the steelyard, sub-divisions of 10 lb. are obtained from 
zero up to the maximum load of 300 tons. 

The specimen when under test in tension is secured at one 
end in a travelling crosshead which is propelled along 
machined tracks upon the bed by means of gearing operated 
by a handle at each side. This forms the adjustment for 
varying lengths of specimens. When in position to suit the 
| specimen the crosshead is locked to four steel racks which 

slide in machined grooves in the bed, and the two upper 
columns respectively. The locking of the crosshead to the 
tacks is accomplished by means of eight keys which are 
operated four at a time by revolving a handle attached to two 
shafts which project at the front of the crosshead. The four 
| racks are connected io the head of the main ram and partake 
of its motion, thus applying the stress to the specimen. The 
opposite end of the tension specimen is secured in a weighing 
| crosshead, which is suspended by knife edges resting in 
| hardened steel bearings upon the upper columns of the frame. 
This crosshead is connected by four mild steel tension rods 
| to a second crosshead at the other end of the bed, which is 
suspended by knife edges in a similar manner, the whole 
| weighing system of two crossheads and four tension rods thus 
floating upon knife edges. This arrangement has been made 
to obtain the greatest possible sensitiveness. The floating 
frame is connected to the main lever by means of steel forks 
fitted with a hardened steel bearing block which engages 
with the load knife edge of the lever. The two weighing 
crossheads are prevented from lateral movement when testing 
wire ropes in tension, or when testing columns in compression 
by the provision of guide rollers which bear against the sides 
| of the frame of the machine. 
Compression specimens are tested between platens attached 
to the travelling crosshead and the front face of the cross 
| beam used for transverse tests. For the longest specimens 
the cross beam is removed and the column allowed to bear 
| against the platen, which is then fitted into the crosshead. 
Two pairs of platens for column tests are provided, one pair 
| having fixed surfaces for tests with fixed ends. The second 
| pair of platens are of Avery’s patented swivelling type, 
| enabling ‘‘ free end’’ compression tests to be made. The 
swivelling platens are specially designed to give great angular 
movement, and are so arranged that they are prevented from 
falling out of position when the specimen gives way under 
| the test. The surfaces of these platens are protected with a 
| hardened steel plate in order that hard materials, such as 
nickel steel, may be tested. 

Transverse tests are made by placing the beam or girder to 
be tested across the two end presser feet of the cross beam of 
the testing machine, and then causing the central presser foot 
which is bolted to the front face of the travelling crosshead 
to bear against the middle of the beam. The three presser 
| feet are each provided with hardened steel swivelling pieces 
which bear against the beam under test. The two presser 
feet upon the cross beam are set to the desired span by means 
of hand wheels at each end of the beam. To meet the heavy 
| recoil consequent upon the fracture of a hard specimen, 
| adjustable recoil stops have been provided at the main 
' shackle. Any tendency of the recoil to displace the main 
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lever is obviated by the introduction of coil springs in the 
links by which the main lever is suspended. 

The machine is provided with a staircase and platform, 
upon which’ the operator stands to manipulate the steelyard 
poise, having at the same time under his control the valves 


by which the stress is applied. From this position the | 


operator also has a complete view of the specimen while being 
tested. An autographic stress strain recorder is attached to 


the steelyard column, and by connections to the specimen | 


and the gearing by which the poises are propelled respectively 
enables stress strain diagrams to be taken. 








THE COMPUTATION OF ENGINE HORSE-POWER | 


RATING FORMULA. 
In compliance with the request of the Expert and 


Technical Committee of the Royal Automobile Club, Mr. | 
W. Worby Beaumont has prepared a report on horse- | 


power rating and the present situation with regard to 
it, which we now have pleasure in publishing. 

To meet the desire for simple means of accurately predicting the 
power of the engines now used, many formule of simple, and 





| The controversy respecting the horse-power of petrol engines 
| has been considered almost entirely in relation to the motor 
| carriage engine, and the Beau de Rochas or Otto four-cycle 
type will here be considered. The only horse-power formula 
capable of general application is that commonly called the 
‘* Engineers’” formula, namely :— 

PLAN 

33,000 ’ 
or when applied to throttle-governed internal combustion engines 
working on the ‘‘ Otto” cycle 

PLAN 


33,000 

In these expressions— 

P = mean pressure in the cylinder—Ib. per square inch, 
L = the length of the stroke in feet. 

A = the area of the piston in square inches. 

N = the number of revolutions per minute. 

This formula might be more accurately described as a concise 
statement or expression of a summary of the factors upon which 
the horse-power depends, 

The equivalent expression in the recently issued report of the 
Society of Motor Manufacturers and Traders Rating Sub-committee 
on ‘‘ Horse-power Formul for Petrol Engines ” is 


*.@.ip.n 


4 


33,000 x lz x 2° 








oy 


x 
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regularity in the variation in these factors—that they 
words, irregularly variable. 
1. Size of engine. 
2. Relation of cylinder diameter and stroke. 
3. ae of rotation. 
4. Dimensions of valves and shape of valve seats 
and periods of valve operation. ia —— Passages 
5. — and dimensions of pee and exhaust pipes 
6. Form of compression an rt s s and ratio of ¢ 
Pind P Pee see Tato Of compres. 
7. Provision for and effects of cooling or necessary 
tion, radiation, and conduction. “ ary heat abetrae 
8. Carburation. 
9. Weight of reciprocating parts. 
10. Fit of piston, as well as of rings. 
11. Character and condition of piston and other surfaces, 

12. Dimensions of bearings and various details aff, i 
mechanical perfection and thereby mechanical efficiency toting 
The one term P involves numerous questions, and much Dati 
effort has been directed towards ascertaining if the value 7 Pit 
governed by any regular law or laws, and whether the value of I 
in relation to A, as affecting maximum displacement, js “be 


re, in othe 


definite expression. These questions were very carefully oun of 
by those responsible for the introduction of the R A.(° ratin, oo 
recently the Society of Motor Manufacturers and Traders bon 

" 


given very careful consideration to the subject. 
In the comprehensive report published by the \. MM, 
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Fig. 1 


others of more complicated form have been proposed. These 
formule have, without exception, been proved to be incapable of 
general application, and have not even furnished approximately 
accurate results, except over limited ranges. 

With the present variable practice of the engine makers, and 
the probable future differences of practice, it is futile to attempt 
the construction of an expression or formula of engine power for 
general use. 

Where any useful purpose can be served by a cut-and-dry 
formula, then an expression as simple in form as the present 
R.A.C. rating may be used, for 
this will give as accurate results 


Fig. 3 


It represents simply the work done on and by the piston in one results of the work of many engineers is collected, and an endeavour 
cylinder of an engine, and is the indicated power of the engine. 
It does not take into consideration the relation between the work 
so indicated and the power which may be given off from the crank 


shaft of the engine or the brake power. 


This can only be ascer- 


tained when the frictional losses are known — when the mechanical 


B.H.P. 


efficiency of the engine, namely, the ratio E = THP.’ is known. 


What this may be without dynamometer trials cannot be put as 


a general statement, but experience in such matters makes its pre- 































































































has been made to form an expression for easy computation cf the 
horse-power of petrol engines. A glance at the formula proposed 
suffices to show that it is not.easily applicable and does not take 
many important factors into consideration. Even if a single term 
to compensate for variations of compression pressure be added, the 
formula lengthens, and if other considerations were accurately 
represented, it would become of great length and complication. 
Any departure from the form of statement of the ‘‘ Engineers’” 
formula involves replacement of the quantities, which are variable 
or unknown, and are included in :— 

P = np = the average or mean effective pressure appertaining 








as any of the more complicated 120 | , i . 7 to the brake horse-power. 
expressions which have been used | | | ail | i: ing AO etal hatte 
Ma “yore de a Fic2 Qo ee a | she "i F speed, 

n considering the question o Ho | BO. | an 
calculation of horse-power, atten- . + a | ca “= a fie It is the product of these terms or P Lx 2 = n p = which have 
tion may be usefully directed to | in? | 
the efforts of engineers in past ” 100 | a dies Ki | eo | to be replaced by other terms or by a constant embracing them. 
years in connection with the . rr ES meas cae em | } : ee me oe 
development of steam engines of . = } " i » Ké | In the R.A.C. rating ——, or 0.4 d?.N, the constant 25 
different kinds. At no time x 2 | | Wi UHe | Le es ws 
during the whole period of use of a5 + — } ap. —. 
the steam engine has there been = ‘S ee |e? |23 ‘ ° 6 
general agreement or similarity o - Cs HEE HEE; ot ed, 1 eile CAC CE CEE = In the S.M.M.T. formula, 0.197 d (d — 1) (r + 2) N, it will be 
of types for similar purposes, z= @ eC ok. BOE KK Li = found that the use of the constant 0.197 gives values of horse 
There is now as great diversity Sau KG, GG GG. QQ GAG 2DAAGHQ QA f MS nee P " , aN 
of practice as during past years. eG Lg 8 #13] \q a ul power not greatly departing from those given by 55" 

The prediction of the horse-power | } i 5 ae 
of a sean engine of new se is a. ra ere |e oe | a ” It will not be out of place here to set out the derivation of the 
even now only possible to those i I | i ” R.A C. rating from the ‘‘Engineers’” formula, on which it is 
with a full knowledge of the oO; N\ L | = based, in order that it may be seen that its constant or denomina- 
results gained with other forms = ea a fe - sr i Tt z 7, a tor to some — epee vantan a for oe of 
i i é 11S ~¢ 2.16, 16,17, 18. | N/ mean pressure and piston speed. is will also remove the un- 
pt a 9 a er | 20) Leoute,13,14 | | ra) 2 founded common belief that the R.A.C. rating does not take 
cation to engines of various sizes ‘ 1300 | S| == eaaEs PvE Le vi stroke into consideration, although a constant is used. 
and dimensions, or which can be N tal | } : : a2 PLAN 
used with trustworthy results a“ Se! + ¢) 49 | It is required that 2-6 shall equal 33,00U x 2’ or 
except by those who are experi- elo 1200 Go. LS oo: | 930 aw 
enced and can use their experi- me 9 ia] Esl o¢ + le = oo All Hee Ee 
ence with judgment. o - ele, . le — 12 x 1-2728 x 33,000 x 2 
The internal combustion engine ul ED ic In oes P = np, the average or mean effective pres- 
is even less susceptible of exact 1100 TE 4" ri * . = 4 80 33,000 x 2’ bine ; 
treatment, and the present differ- vn oof i. es lies sure per squareinch appertaining to the brake horse-power, 7 being an 
ences of practice of gas, oil, and > ye BHP 
etrol engine makers is very z 1000 id yan ee Ns 70 arbitrary fixed value for ~~" , 
Pp 4 Ye 
great. The history of the steam = e i. <: tes I.H.P. 
engine will be repeated with the o e Ah 8 i icine ta 
internal combustion engine of all + jf 900 10 “#1 | Pe te 60 a ae 
types, and there is no reason to 1g Ae | ‘ re: o 
au that there will ever be rt el E2 Tne eee ee A = the area of the piston (0.7864 d? = 17a): 
uniformity of practice. % $hie : ‘ 
Considering the petrol engine 3 > so 2.N = the number of strokes made by the piston and r the 
of the motor vehicle, it is to be 2 i 
noted that there is considerable ne ie) a A a 10 12 14 16 18 20 number of useful working ~~ 
difference of type, depending on a BRAKE HORSE POWER ~ ACTUAL TEST © SMMT © For brake horse-power ,-—* ~~". may thus be expressed as 
the use to which the engine is e 33,000 x 2 
put, The industrial vehicle en- Fig. 2 PLd2.2N 


gine of the best makers differs ; 
from the touring car engine, and their power capabilities are dis- 
similar for reasons which have been recognised after much con- 
troversy and many failures. The engines designed for aéro- 
planes and dirigible balloons differ from both these types, and 
it appears very probable that their power capabilities will 
equally require consideration. The fact that there are now 
these different types of engines in use leads to the question of 
what type is to be selected, or is any one class of engine to 
receive more attention than another with regard to the horse- 
power it develops and the possibility of estimating or predicting 
its power ! 


diction possible within a small range of uncertainty. The “‘ Engi- 
neers’”’ formula is not: indiscriminately applicable, inasmuch as it 
requires knowledge of the variable quantities affecting pressure 
and displacement. In other horse-power formule or expressions 
an attempt is made to replace one or more of the terms in the 
‘* Engineers’” formula by other terms of fixed form to avoid, if 
possible, the determination of the variable quantities. 

It is desirable here to recall attention to the large number of the 


| factors involved in these variable quantities, a reference to a few 


of which shows how impossible it is to represent them accurately 
by one or even two constants, 





It must be noted that there is no 


1.2728 x 4 x 33,000" 
Now, a constant value has to be attached to P L 2 n, d being the 
only variable quantity in Ea : 
we 
Calling P L2x = &, then 
AR: Ha 2 
1.2738 x 4 x 33,000 
2.5 k d? = 1,2728 x 4 x 33,000 x d? 
tb = 1.2728 x 4 x 88.000 _ 67,299 
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1.2728 x 4 x 88,000 _ . 
and 67,200 
departure from accuracy 


PLAN , : oF 
33,000 x 2 and the denominator 2.5 
luct of the stroke “ig yo x a mean eer 

schanical efficiency fraction. It has the constant value 

— a hgaresrge be al the product of 67.2 lb. per square 
Ms ta ‘nean effective pressure, and 1000ft. per minute piston speed, 
eai7* jb. pressure and 850ft. per minute piston speed, or any other 
or Taatlon of pressure and speed equal to 67,200. It is thus 
pes that the variable quantities embodied in the constant are 
‘uae which in all cases represent the activity or effectivity, if I 
may use the word, of the engine. The constant / is, in other 
ds, a direct index to or measure of the work done per square 
al d it may be appropriately called the ‘* load 


5. 





plus and minus 


"hus is ” derived from 
_* 25 


represents the proc 





inch of cylinder area, an 
a seldom recognised that in the R. A.C. rating the denominator 


to the use of a constant 67,200, which may repre- 
cont different values of pressure and piston speed provided the pro- 
duet is constant. In the condensed explanatory statement accom- 
panying the introduction of the R A.C. rating (see R.A.C Journal 
vol. 12, page 483) a constant piston speed is referred to and by 
implication a constant effective mean pressure. In the recent 
report of the S.M.M.T., page 14, constant values of 1000ft. per 
minute piston speed, and 67.2 lb. per square inch mean pressure 
are also referred to. It appears desirable to record that neither of 
these quantities has a constant value, but that the product of the 
quantities is constant. Failure to recognise this has led to much 
error of statement in correspondence appearing in the R.A.C. 
Journal, and in the automobile, technical, and daily papers. 

It will be admitted that it is not necessarily the engine which 
gives the greatest power for size which is the practically successful 
engine. It is frequently such engines which are noisy and which 
are more difficult to maintain in satisfactory running order. An 
engine of this type has a high value of &. On the other hand, an 
engine with an unusually low value of & is an undesirable engine 
from most points of view, although it may be the-best. for a few 

urposes. 
? For a given size of engine it will generally be found that at low 
iston speeds, or the lower speeds of revolution, the mean pressure 
is higher than when either piston speed or speed of revolution is 
high. The use of a constant expressing the product of the irregu- 


9,5 is equivalent 











TABLE I.—-Comparison 

° . > -@ ! . -@ 

$ ¢ /8 Sle ieSs] 5 | 22818 | £8 
s 2 a} = = eet eb eee | ~ os o5 

> F BIE S |Heisgel < aE | 3 2 & 
5 = A = 2 ~ \*oe «& | 28 : Se 

: "fae |" ye © | Ae) | #8 
1D 1.3.42 /3.75/4/18.5 | 79.2| 810 | 18.71 1} 19.4/+ 5 
2D2/3.5 | 4.75/41 19.6| 70.2; 958/19.60) — | 23.1/ + 18 
3D2/3.5 | 4.75 | 4| 23.3 | 67.1 | 1194 | 19.60 16} 23.1} - 1 
G5) 40 375) 2 | 10.2 | 67.3 | 796 | 12.80 | 4.6 | + 43 
4B 4/4.0 |5.0 | 4] 26.9] 84.7/ 834] 25.60) - 5] 30.7| + 14 
5E4/4.0 | 5.0 | 4] 33.1 | 80.3 | 1084 | 25.60 | - 23 | 30.7 7 
6E4 4.0 | 5.0 | 4| 38.5 | 80.7 | 1282 | 25.60 31 | 30.7 | - 20 
G6/4.0 5.0 | 4143.7 | 81.0 | 1417 | 25.60 41 | 30.7 30 
7E5/4.15| 5.0 | 4] 27.6| 77.1 | 875 | 27.55 33.0 20 
8E 5 4.15|5.0 | 4| 38.3 | 8.2 | 1084 | 27.55 | - 28] 33.0] - 14 
9E 5/4.15|5.0 | 4] 43.9 | 85.6 | 1252 | 27.55 | - 37] 33.0] - 25 
G7/4.15/5.0 | 4] 44.8] 77.3 | 1417 | 27.55 | - 39] 33.0} - 27 
G4) 4.25 |5.0 |4| 2.6) 77.2) 742 | 28,90 17 | 34.5 | + WO 
10G 4 4.25! 5.0 | 4] 28.7/ 74.7] 9894 | 28.99 34.5 | + 20 
11 B 2) 4.33 | 5.12 | 4 | 30.0 | 78.8 | 854 | 30.05 — | %.2| + 20 
H 2, 4.33 | 5.52 | 4} 41.0} 83.2 | 1104 | 30.05 | - 27] 37.1/ - 10 
12G 0 4.5 | 6.00 | 2| 15.5} 73.5 | 820] 16.20 4}19°9 28 
13G 0 4.5 | 6.00/2/ 17.9} 72.2 | 1030 | 16.20| - 10] 19°9} + 11 
GO 4.5 |6.00)2| 19.3} 64.2 | 1250 | 16.90 | - 16] 19°9 3 
I5E 2 4.5 | 5.0 | 4 28.3] 71.2 | 990 | 32.38 14 | 37.1 | + 31 
16E 2 4.5 5.0 | 4) 32.0} 72.4 | 1100 | 32.38 1 | 37.1 | + 16 
7E2 4.5 | 5.0 | 4! 33.7 | 69°7| 1210 | 32.38) - 4] 37.1] + 10 
IE 2 4.5 | 5.0 | 4| 35.0 | 66.2 | 1320 | 32.38) - 8/371) + 6 
19E 3 4.5' 5.0 | 6) 51.0 | 66.3 | 1280 | 48.6 5 | 55.6; + 9 
E345 |5.0 |6| 42.7] 73.3} 965 | 48.6 14 | 55.6 | + 30 
G 3 15 G0 1 he 74.7 790 S10 a TA 9.9 LO 
263 54.5 |6.0 |1] 8.7] 73.8] 980) 810} - 7] 9.9 14 | 
2B1 4.73 5.92 | 4] 43.0 | 82.0 | 1000 | 35.85 | - 17] 45.2 5 
K 1 | 4.73 | 5.92 | 4 | 53.0 | 84.2 | 1184 | 35.85 | - 32] 46.2; - 15 
L 2 4.73 | 5,52 | 6 | 77.0 | 87.3 | 1104 | 53.60 - 30} 66.2} - 14} 
K 2 5.12 | 5.92 | 4 | 60.0 | 81.5 | 1189 | 41.90 | - 30] 62.2/ - 13 
L 1} 5.52 | 5.92 | 4 | 73.0} 85.3 | 1189 | 48.70 | - 33| 60.2| - 17 
E6¢) 60 8.0 2 | 27.2 | 63.4 750 | 28.80 6) 35.2 29 
E7/\6.0 |8.0 |4| 52.7 | 63.4| 725 57.60 9 | 70.4 33 

| 


| 


larly varying quantities of piston speed and mean pressure in a 
horse-power rating formula may therefore give. some approach to 
accuracy of result, 

With engines of the larger sizes having relatively large cylinders, 
such as din, and 6in. diameter and long strokes, there is generally | 
an increase of the value of £, due to either an increase of mean | 
pressure or an increase of piston speed. This renders the use of a 
constant approximately suitable for smaller engines inaccurate 
when applied to large engines. In the 8S.MM.T. formula an 
attempt has been made to provide for increase of piston speed and 
to allow for increased mean pressure with increase of size of 
engine. The factor r + 2 does not, however, take into considera- | 
tion the increase of piston speed with increase of size of engine. _| 

It must also be realised that, whatever may be the effect of 
varying the relation of cylinder diameter to stroke, or of varying | 
the compression ratio, or varying any of the many conditions 
affecting the horse-power output of an engine, the power obtained 
1s primarily dependent upon the displacement capacity of the 
cylinder, The most important quantities to be considered are those 
affecting displacement, namely, cylinder diameter and stroke. 

It will be shown hereafter that a rating formula of simple form 
may be used which includes these quantities and which gives aver- 
age results not less accurate than those to be obtained by other 
but more comp'ex proposed formule. 

Table I. includes thirty-four test results of the engines referred 
to in Appendix I., page 27, and Table VIII., page 30, of the report 
of the S. M.M.T, In adjacent columns of this Table, the values of 
horse-power given by several formule are stated, and in each case 
the percentage error, either plus or minus, as compared with the 
actual test horse-power, is also stated. The horse-power values 
have been calculated for the following formule :— 


1, The R.A.C, rating a or 0.4 d2 N, 


2, The S.M.M.T. formula 0.197 d (¢ — 1) (r + 2) N. 

3, The formula recommended by Mr. F. H. Royce, in a 
pamphlet circulated by Messrs, Rolls-Royce, Limited, 
0.25 (d ~ 0.5) 2,/sN. 

4. The formula proposed by Mr. M. O. Gorman, 0.4 dl- x4 N, 

or its equivalent, 0.4 d? 794 N, 

v a proposed modification of the 
_ or 0.477 d2 N. 


R.A.C. rating 


6. A now proposed modification of the R,A.C. rating, 


es, or 0.8 N (a ~ 1) 


7. A modification of the R.A.C. rating to include the variable 


stroke dimension, namely, a. 


‘ 


The results of these calculations in Table I. are summarised in 


of Test H.P. of Engines with H.P. 





Tables II, and III, 


results given by the other formule. 


It will be seen that in (5) the constant 2.1 in or has a value & 
of np e equal to 80,000 for 


1.2728 x 4 x 33,000 _ 2.1 
80,000 iz 

The figure 80,000 is the product of 80 ]b. mean pressure and 

O00ft. piston speed, or 72.5 lb. mean pressure and 1100ft. piston 
speed, or any other combination equal to 80,000. 

The average of the mean pressures and piston speeds of the 
engines given in Table I. is very nearly 80,000. 

The second proposed modification (6) of the R.A.C. rating gives 
results, with d stated in inches, similar to those obtained by the 
formula suggested by Mr. G. H. Baillie in his paper on ‘‘ Horse- 
power Formulx,” read on November 4th, 1908, before the joint 
commission of the R. A.C. and the Inst, A.E. His formula, designed 
to conform to the results of engine tests made by the A.C. de 
France in 1906 is 4 (d — 2.6)? for 4-cylinder engines, d being in 
centimetres. It is interesting to note that this formula, which is 
constructed to agree with average test results, is of similar form to 
the RK.A.C, rating. The use of the term (d — 1), instead of a2, is 
equivalent to using a denominator in the R.A.C. rating of decreas- 
ing value with increase of cylinder diameter or power of the engine. 
The value of this diminishing constant appears to be 61,700 for 
80mm. cylinder diameter, and increases to 92,500 for 150 mm. 
diameter. At 113 mm. diameter of cylinder the constant is about 


, namely, 80,000. 


Tne use of this form of the R.A.C, rating will prove less con- 
venient than the present form, particularly if in the endeavour to 
represent the average more accurately, the quantity (¢ — 1) has 
to be increased by using a fraction instead of the figure 1. 

_ The proposed modification of the R.A.C. rating (7) which 
ss stroke dimension S in inches, is derived from 

4 4 A ‘i 2 s 
33,000 x 2 and the constant quantity is the product of mean 
pressure P and revolutions per minute N. The value of the 
constant P.N depends upon the value of the denominator in 
a : Nit the value of the denominator « is 12, then— 

as sche Meio ote 


12 «12 x «1.2728 x 33,000 x 4’ 


the same as On 
21 


by various Formule. 











a? S ad sl z oe ed 
aa ss 4 es gs pe Ss yA ss 
}@ | 88) £ | 88/4 | 88) AS] SE] Tis | 85 
}* |) sé} S| be} ="! sel ar | se] zl | se 

ne =) oe eal Mi al) ms 

15.6 | - 16 | 17.20) - 7 | 22.25 + 20/18.75/ + 1| 13.04 — 29 
19.6 | 22.2 13 23.30 9/ 20.0 |} + 2/19.30} - 1 
19.6] - 16| 22:2 | ~ 5| 23.30; — | 20:0 | - 14| 19:30] - 17 
12.8 | 25 | 13.25 30 | 15,22 49 | 14.4 + 41} 11.66| + ih 
27.4 | 2 | 27.9 + 4 | 30.45 13 | 28.8 + 7] 26.65) - 1 
27.4 Ly Spee - 16| 30.45 | - 8 | 28.8 ~ 13 | 26.65} - 29 
27.4 | - 29) 27.9 | 28 | 30.45 | - 21/ 28.8 | - 25| 26.65; - 31 
| 27.4 | - 37 | 27.9 - | H45  - 3/ 2.8 - | 26.65 | - 39 
| 29.8 | 8 | 29.6 7 | 32.8 19 | 31.7 15 | 2.35; + 3 
| 29.8 | - 22 | 29.6 - 23 | 32.8 14 | 31.7 - 17} 28.35 | - 26 
| 29.8 | 32 | 29.6 - 33 | 32.8 - 25} 31.7 ~ 28] 28.35 | - 35 
| 29:8] - 34] 29.6 | - 34| 32.8 | - 27/31.7 | - 29] 28.35| - 37 
31,4 | 28 | 30.8 95 | 3h.4 + 40 | 33.8 + 32 | 30.10 | + 22 
31.5 + 10 | 30.8 + 7} 34.4 + 20 | 3.8 + 18} 3.10; + 5 
331) 10 | 32.1 + 7/|35.8 + 19 | 35.45 18 | 32.0 7 
34.4 | 16 | 33.1 - 19} 35.8 - 13 | 35.45/| - 14] 34.60| - 16 
19.6 26 | 18.25 | + 18 | 19.3 + 24 | 19.60 | + 26 | 20.25 | + 30 
| 19.6 10 | 18.25 2/ 19.3 + 8! 19.60 9 | 20.25 | + 13 
| 19.6 1} 18,25 - &| 19.3 — | 19.60 1 | 20.25 + § 
35.8 | + 24 | 33.8 19 | 38.45 | + 3% | 39.2 | + 39) 33.80/ + 19 
| 35.8) + 12 | 33.8 6/ 38.45 + 20) 39.2 23 | 33.80| + 6 
| 35.8 6 | 33.8 — | 38.45 + 14} 39.2 + 16 | 33.80) — 
35.8 2 | 33.8 - 3] 38.45) + 10/| 39.2 12 | 33.80/ - 3 
53.8 6 | 50.7 — |57.8 +13) 58.7 15 | 50.80; — 
53.8 26 50.7 19 | 57.8 + 35 | 58.7 | + 37} 50.80; + 19 

9.8 38} 9,14 29 | 9.64 | + 36| 9.8 38 | 10.10 | + 42 

9.8 13} 9.14 5| 9.64 - 12} 9.8 12 | 10.10 | + 16 
| 43.5 1; 39.10} - 9 | 42.65 — | 44.5 + 3| 44.20; + 3 
43.6 18 | 39.10; - 25 | 42.65 - 20; 44.5 - 16 | 44.20) - 17 
63.2 | — 18} 57.00| - 26 | 63.8 - 17 | 66.6 - 13] 61.80 | - 20 
51.7 | - 14} 44.4 - 26 | 49.8 - 17| 4.2 - 10| 51.70; - 14 
61.1 | 16 | 50.0 - 32} 58.0 - 21 | 65.3 - 11} 60. - 18 
42.8 58 | 32.2 13 | 34.25 | + 26 | 40.0 | + 47 | 47.90| + 76 
85 6 63 | 64.4 2? | 68.5 + 30 | 80.0 52 | 95,80 | + 82 
for it is apparent that 

PLAN ae ROE are ere 
33,000 x 2 ~ 12 x 1.2728 x 33,000 x 4 
when L is stated in inches. 
Replacing S by L to avoid confusion of symbols, then, 
2h Po. eo No 
lz 12 x 1.2728 x 33,000 x 4 
d?L x 12 x 1.2728 x 33,000 x 4 = P.L.d?.N.2 x 12 


12 x 1.2728 x 33,000 x 4 





= PH 

2x I2 
84,005 = PN 

@SN 


The derivation of —_——~ from the ‘‘ Engineers’” formula is thus 
evident, and it may be seen that, whereas in the R.A.C. rating the 
constant represented the product of P L x 2, in this rating formula 
(7) the constant is the product of P x. It may also be pointed out 
that the quantities P and x may vary, but their product must 


| remain constant. 


It is thus evident that — .: 
— = 9-42 cubic inches per B.H.P. for cylinders of all dimen- 
272 
. . ad2N 
sions is constant. ate 
2-5 


Ls = is a capacity rating in which 


With the R.A.C. rating a constant area 


per B.H.P. is obtained instead of a constant displacement. 
7 2-5 
Por 52728 
Reference is made in the report of the 8.M.M.T. to the dis- 
placement formula, and it is there represented as 
MR2S5nN 
12,719 
Referring to this formula (p. 13) it is stated that its use involves 
a knowledge of x and a constant value is assigned to P. A con- 
stant value, as shown above, may, however, be assigned to P x. 

It has, of course, to be admitted that the simplicity of the 
R.A.C. rating contemplated the necessity for competition purposes 
of a knowledge of only the cylinder diameter, but it must now be 
conceded that a knowledge of the stroke under the circumstances 
is imperative, and must be obtained, or there must be no com- 
petition. 

Referring to Table II., it will be seen that these formul:e do not, 
on the whole, differ greatly, the difference between the average 
ranges of departure from the actual test results being less than 
5 percent. There is, however, considerable difference of maxi- 
mum error. It may also be pointed out that the results given by 


the R.A.C, rating a 


= 1-96 square inches per B.H.P. 


are nearer to the actual test results than 





Table III. gives similar figures to those in Table II., but in this 
case six out of the thirty-four test results have been eliminated, 
because it was considered that they represented bad performances, 
or performances not typical of present-day practice. The test 
results eliminated refer to engines E6, E7, G0, G3, G4, and G5. 
In these cases the piston speed is below 800ft. per minute, or the 
mean pressure is below 65 lb. per square inch. Except for pur- 
poses of illustration of extreme practice, these results are best left 
out of a comparison of actual test results with the figures furnished 
by proposed formule. 


TABLE II.—Comparative Differences of Calculated H.P. by carious 
Formule. 


























| | WON YN dZeN 
" | my Se: d2N \(d-1" N\ d2sN 
Formula. |R. A.O. [S-M.M.T R.R. | O'G. 21 | Le 2 
Average + error,| | 
pc... .. ..| 3.09} 13.08] 10.91} 6.8 | 13.63} 13.64 | 10.64 
Average - error,| | r 
eR Te 5.67] 8.38| 9.65] 6.26 6.60 9.82 
Max. + error, p.c.| 25 43 63 3 49 47 82 
Max. - error, p.c.| 41 | 30 i7 % 30 4 39 
Average range of | p 
error, p.c. . | 15.99 18.75 | 19.24 | 16.43 | 19.839 | 20.24 | 20.46 
Max. range of | 
error, p.c. ..| 66 73 100 66 79 81 121 





The results of these horse-power calculations, as collected in 
Table III., agree more closely than those given in Table II., and 
this may be expected, inasmuch as the influence of the six cases 
referred to is removed. It will be seen that the differences 
between the average ranges of departure from the actual test 
results barely exceed 4 per cent. The differences of maximum - 
error, however, remain considerable, and there is large irregular 
difference between the figures given by the different formule and 
the actual test values of the horse-power. 

It is thus evident that although there is small difference of the 
average result given by these several formule, there is great differ- 
ence between the calculated powers and the actual power. That is 
to say, the formule equally fail in their purpose or give equally 
approximate results. 


TaBLe Il].—Comparative Differences of H.P. as in Table I1., 
omitting Abnormal Engines. 





og, | GN G@-1FN @aN 
gk hs 1.2 12 


Formula. R.A.C.S.M.M.T 








Average + error,| 


pec. .. .. ..| 121] 8.47] 5.64) 3.83 | 10 7.44 3.70 
Average - error, | | 

pC... .. 1 15.1 | 6.90) 10.1 | 12.42] 7.62 6.60 | 9.82 
Max. + error, p.c.) 14 =| 31 26 19 | % 39 it) 
Max. - error, pc 41 Rt) 37 % (8 4 39 
Average range of| | | 

error,p.c.  ..| 16.31 | 15.37 | 15.74 | 16.25 | 17.62 | 14.04 | 13.52 
Max. range of | 

error,p.c. ..|55 | 61 63 55 66 73 69 


| 


Referring to Table III. again, it will be seen that the present 
R.A.C. rating has a much larger minus error than positive error, 
and it thus generally tends to under-estimate the power of the 
engines. : 

The suggested (5) modified form a” has, it will be seen, a 
slightly greater positive error than negative error, and the range of 
plus and minus departure from accuracy is more nearly equal. 

The average results given by the S.M.M.T. formula are about 
2} per cent. more accurate, and the range of plus and minus error 
is equalised. 

The average results given by the suggested modification (6) of the 
R,A.C, formula Mell 3.3 are, however, 1.33 per cent, more 
accurate, and the range of plus and minus error, although greater, 
is about as equally divided as with the S.M.M.T. formula. 

The average results given by (7), the third suggested modifica - 
tion of the R.A.C. rating, een are however, more nearly 


in agreement with the test results, and slightly better than the 
(d - 1)?N 
12 
The R.A.C. rating in these modified forms is much simpler than 
the S.M.M.T. formula, or any other proposed formula of compar- 
able accuracy. As the approximate accuracy of these formul: is, 
for all practical purposes, the same, that which is simplest is to be 
recommended for use. : 
There is, however, much to recommend a rating formula of the 


@SN 
7 ie 


results given by 


form of It is a capacity comparison instead of a com- 
parison of areas, and there is no encouragement of, or inducement 
to develop, one type of engine more than another. It imposes no 
restriction on design, and extreme practice, while not discouraged, 
will esperience no incentive. 

In the diagram—Fig. 1—the actual test results and the results 
@N aN 
25° 21 
the S.M.M.T. formula, of the engines given in Table I., are shown 
in order that comparison may be more readily made. It must 
not, of course, be overlooked that the number of engines dealt 
with is small, but neverthless they are the results used for pur- 
poses of comparison in the report of the S M.M.T., and they will 
serve the same purpose again without introducing other test 
results and rendering comparison more difficult. In Fig. 1 the 


of calculation of the horse-power, according to » and 


ordinates represent values of the product of x p 5 or the pro- 


duct of mean pressure and piston speed, and the abscisse repre- 
sent the horse-power of the engines. If the activity or “‘load 
index ” of the engines were the same for all powers, or if there 
was general agreement of practice of engine builders, the test 
figures plotted in this way would follow a regular curve or line, 
but it will be seen that there is no agreement. 

The calculated horse-powers for formule of the form of the 
R.A.C. rating with fixed constants will occupy different points on 





horizontal straight lines, and the position of these lines for ae 
and © Nig shown, 
21 


When the value of the constant is variable, as in eo the 


horse-power results follow the curve indicated in Fig. 2, Inspec- 
tion of the form of the curve suggests that for powers less than 
3 horse-power per cylinder the inaccuracy would be considerable, 
but not greater than hitherto. For powers above 3 horse-power 
per cylinder it appears that the curve will agree very well with 
present-day average practice, and that the constant of gradually 
varying value is required. 

The horse-power results according to the S.M.M.T. formula are, 
it will be seen on reference to Fig. 1, nearly all within 5 per cent. 


of the resultsgiven by ¢ N’ ‘The cross-sectioned areas above and 


1 
below the ial line show the limits of a 5 per cent. plus or minus 
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VIEW ON DECK SHOWING WINCHES 


d.fference. 
the S.M.M.T. results fall on the live or quite close to it. 

In Fig. 2, in order to avoid the confusing effect of plotting the 
positions according to engine power and regardless of number of 
cylinders, the positions are plotted according to the power developed 
per cylinder. This is preferable because none of the proposed 
formu! consider the variations of mechanical efficiency or power 
per cylinder, and it is easier to see if there is any tendency to 
change of mean pressure and piston speed with increase of size of 
engine. The increase of power per cylinder does, of course, follow 
with increase of dimensions. The actual test results are still 





scattered, but there is a noticeable upward tendency which shows | 


increased values of mean pressure or piston speed with increased 
epgine size, or an increase of both mean pressure and piston 
speed. 
In Fig. 3 the horse-power positions are plotted as in Fig. 2, but 
. @2SN 
only to show the extent of agreement or disagreement of aod 
with the actual test powers. 
An inspection of the relative positions of the black dots and the 
corresponding open circles in vertical positions above and below the 








It will also be seen that a considerable proportion cf | be accepted, then the R.A.C. rating formula for general rating 


purposes becomes— 


ai - 0.476d?N or 
2.4 

(zy (¢ ot = 0.8(d —1)?N or 

n= nd - 0,083 /? SN 


Although examinations of test results of many engines of 
modern construction may show the desirability of slightly modify- 
ing the constants in the above formule, it does not appear that 
closer investigation will make it possible to obtain greater average 
accuracy, for the reasons already stated. It may, however, in the 
future become necessary to give a lower value to the denominators 
in each of the above expressions. 


The formula (3) preserves a simplicity which was the object of 


| the R.A.C, rating, and it is to be recommended fur general adop- 


black dots show that there is little agreement, but no greater dis- | 


agreement than is evident from a study of Figs. 1 and 2 and 
Tables I., I1., and IIT. 
2SN 


The use of the rating formula . is equivalent to the use of 


a variable denominator or constant in the RK.A.C. rating. Thus, 
for example :— 





@N @S8N : a 
é N - WSN whens = 4.8 > 
2.5 41Z 
but when S = 6”, then sis = =, 
Similarly, when S = 4”, then aa = a=. 


In these three cases the value of the varying constant is equiva- 
lent to P L x 2 values of 67.200, 84,000, and 56,000. The load 
index is thus varied in proportion to stroke, as it should be, and 


tion for rating purposes. 

A formula for this purpose would, however, be best written as 
for H.P. per cylinder. If so written formula (3) becomes :— 

(4) H.P. percylinder = > or, equally, 

H.P. pereylinder = d?§ x 0.083. 
_ Vote.—(The high duty not uncommon with engines of recent 
times makes it probable that this in the near future may become 
H.P, = @8 _ mg x 0.1). 
1U 


If in the future there be any approach to similarity of practice 


| among engine makers, then application of simple rating formule 


will become more accurate, but until there is such entire agree- 
ment there will be inaccuracy in the application of rating formule 


| and such inaccuracy will be precisely proportional to, and will con- 


the ordinates in Fig. 3 may represent either P L x 2 values or | 


alternatively stroke values. 

The value of the varying constant referred to in connection with 
SN 

i 
It will thus be seen that these curves of horse-power and ‘‘ load 


rating formula (6) is thus secured with 


index ” make comparison possible of the results of the application | 


of various formule, regardless of form or dimensions of those | 


formule. It is, moreover, possible at a glance to determine, from 


the vertical positions of the plotted powers, which engines are | 


working within their maximum power or up to their maximum 
possible power, 
The lower series of dots and circles in Fig. 2 represent piston 


speeds and mean pressures for the same engines, and it will be | (3) 


seen that there is still an upward tendency. 

Lines have been added connecting points relating to the same 
engine or engines of the same dimensions, running at different 
speeds or different mean pressures. These lines relating to engines 
E5, E2, and GO are instructive, and show how in some cases 
there may be rapidly falling mean pressure accompanying a greater 
proportional increase of piston speed, and so a gain in horse-power. 


In other cases, as in E5, there may be simultaneous increase of | 


mean pressure and of piston speed, and an increase, therefore, of 
both power and torque. 

Before, therefore, considering what formula is most accurate, it 
becomes necessary to define the horse-power of the engine. Is the 
power of the engine to be considered the maximum product of 
speed and torque, or that obtained continuously at maximum 
speed with maximum torque, or is it to be considered a fraction of 
thismaximum, thedifference between thisfraction and the ma «imum 
being looked upon as overload capacity? If this is considered, as 
I think it should be, the desirability of paying more attention to 
the activity or load index of the engine, as expressed by the con- 
stant denominator of the R.A.C. rating, becomes apparent. 

These are questions which must necessarily be answered if the 
horse-power of engines is to be officially determined and published, 
and a rational basis of comparison obtained. 


CONCLUSION, 


The result of this review of the subject and further considera- 
tion of the possibility of determining horse-power leads to the 
following conclusions :— 

1, If the horse-power of an engine of a particular type is to be 
known with accuracy, it must be ascertained by making a brake 
horse-power test. 

2. If a close approximation to an accurate estimate of the 
power of any given engine be required, then it becomes necessary 
to employ the comprehensive methods and formulxw adopted by 
engineers of experience and employed by them in their calcula- 
tions—no short cuts are possible, 

3. If an approximate measure or rating be required, then 
simple formule as herein suggested are, in the existing state of 


| 
| 


tinue to represent, the degree of diversity of opinion of the engine 
makers. 


METRIC EQUIVALENTS OF RaTING FORMUL#., 


As the dimensions of motor vehicle engines are sometimes given 
in metric measure, the following summary of the formu'« with the 
metric equivalents may be found useful. 


d in inches. d in centimetres. 





2N d2N a 
. - or 0.4d?N - N or 0.062 d? N 
2.5 16.125 
| vag ae - ew dt N = a 
1) “* or 0.476 d? N ; 0.0738 d2 N 
ogy heres — 
(2) as or 0.8(¢-12N (= a or 0.125 (d — 2.6)? 
a SN 0. 0,083. d? SN d° SN 60,0051 d? SN 
2 196 





| 


| machinery comprises two sets of inverted triple-expansion 
| surface-condensing engines, steam being supplied by two 
| marine type return-tube boilers. 

is guaranteed, but this was, we understand, exceeded very 


or finally as recommended for horse-power per cylinder 
(4) HP. = “5 = ag x 0.083 ar = d*8 x 0.0051 








SHALLOW DRAUGHT STEAMERS FOR THE 
AMAZON. 


WITH the delivery of the T.8. steamer Paso de San Lorenzo, 
which sailed from their Southampton works recent)y, John I. 
Thornycroft and Co., Limited, completed their contract for 
the supply of five vessels, with somewhat special features, for 
the Amazon trade. The vessels in question are destined to 
open up the interior of Argentina, particularly the rich region 
through which flow the Parana, Uruguay, and Paraguay 
rivers. The resources of this country have been but feebly 
tapped hitherto, and it is the culmination of the general 
desire of influential Argentinas that the benefits should be 
reaped by their own country, which has seen the formation 
of the company Marina Mercante Argentina, for whom the 
vessels have been built. 

The five steamers particularly exemplify the class of work 
of which Messrs. Thornycroft have made a special study, i e., 
large carrying capacity on small draught. A load of no less 


| than 730 tons is in these vessels provided for on a draught of 
only 8ft. 


The dimensions are 220ft. in length by 33ft. 


breadth, with a displacement of about 1200 tons, The 


A speed of ten knots mean 


the industry, as accurate as formule of more complicated form, or | considerably on the official trials. The first boat actually ran 


so nearly equally accurate that they are to be preferred. 


If this | at 11 knots as a mean of six runs on the Admiralty course at 








. | 
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VIEW ON DECK SHOWING LARGE CARGO HATCHES 


Stokes Bay, carrying the full load of 730 tons. The hull is 
built throughout of Siemens-Martin steel, and the vessels are 
classed 100 Al at Lloyd’s. 

Several powerful winches are installed on each ship to 
facilitate handling the cargo, which, being timber principally, 
has had to be provided for by the provision of specially large 
cargo hatches, Electric lighting is installed throughout, and 
the other arrangements are such as to adapt the boats par. 
ticularly for working in the very hot climates to be met with 
in the northern portions of the rivers. 

The first few vessels have steamed out to Buenos Aires 
without incident, though an exceedingly rough passage was 
made by one of them from Southampton to St. Vincent, 
Nevertheless, the whole journey occupied 34 days, the coal 
consumed being 40 tons less than was anticipated, and 
working out at the economical figure of 1.87 1b. per indicated 
horse-power. The subsequent vessels, with more favourable 
weather, have reduced the time for the journey by several 
days. Some very roomy saloons on deck have been added to 
the last two or three vessels, greatly improving the passenger 
accommodation, which was not originally specified, and inci- 
dentally the appearance of the vessels. The whole of the 
work was carried out by Messrs. Thornycroft. On page 528 
we give views of one of these vessels, the Paso de Martin 
Garcia, and of a set of twin-screw engines. All the boats 
have engines like these. We also give above two views on 
the deck. 








Society OF ENGINEERS.—By permission of Messrs. Vickers, Sons 
and Maxim, Limited, the members of the Society of Engineers 
paid a visit to the Erith factories of that company recently. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION.—The “‘ Trans- 
actions ” of the Council meetings of the International Electrotech- 
nical Commission held in London last October have just been 
published, and they can be obtained from the general secretary, 
Mr. C. Je Maistre, of 28 Victoria-street. The Commission was 
instituted with the object of systematising the technicalities, 
units, &c., employed in the electrical industry, which had become 
hopelessly involved on account of the development of various 
schools in different countries. Thus, the unit of light, by means 
of which the illuminating power of electric lights is compared, has 
values in different countries bearing the following relations to one 
another :—1.12, 0.98, 0.104, 0.102. The object of the Commission 
is to consider such cases as this and decide upon an international 
unit, A full report of the proceedings of the meetings is given on 
opposite pages in French and English. Owing to the efforts of 
Signor Guido Semenza, of Milan, the Italian Electrical Society has 
now decided to join in the work of the Commission, and is forming 
an Electrotechnical Committee, the president of which will pro- 
bably be Professor Luigi Lombardi, of the Technical School at 
Naples ; that an Electrotechnical Committee has uow been formed 
in Belgium, with the assistance of the Government, the president 
being Professor Eric Gérard, and the secretary Monsieur L, 
Mittewie, the secretary of the Electrical Section of the Chamber 
of Commerce; and also that a Brazilian Committee has been 
formed in Rio by the Brazilian Government, under the presidency 
of Professor H. Morize. 


ENGINEERS AND SHIPBUILDERS.—The Institution of Engineers 
and Shipbuildersin Scotland and the North-East Coast Institution 
of Engineers and Shipbuilders are jointly to hold a summer meet- 
ing in Glasgow in the first week of August. The meeting will 
extend over three days, Wednesday, 4th, to Friday, 6th, and the 
members attending will be accommodated in the fine new home of 
the Scottish Institution in Elmbank-street, Glasgow. It is antici- 
pated, also, that the Corporation of Glasgow will accord a recep- 
tion to the North-East Coast engineers and their Clyde confréres, 
the function taking place in the Municipal Buildings in George 
square, ‘lhe forenoons of Wednesday and Thursday will be occu- 

ied with the reading of professional papers in the larger lecture 
hall in Elmbank-street, two papers being on the agenda for each 
forenoon—one by an East Coast member and the other by a mem- 
ber of the Scottish body. The proceedings will be presided over 
by Mr. John Ward, president of the Scottish Institution, and by 
Mr. Summers Hunter, president of the East Coast Institution. 
Professor Biles, of the University, and Commander Wisnom—who 
is now associated with the firm of Messrs. Denny and Co., Dum- 
barton—are to be the two loca] members contributing papers, all 
of which are likely to be of a semi-popular and retrospective 
character. The afternoons of both days will be devoted to visit- 
ing works, the members being conducted in detachments to various 
works open for their inspection. The whole of Thursday will be 
devoted to an excursion on the river and Firth of Clyde. Definite 
arrangements have not as yet been completed, but Mr. Edward 
H. Parker and Mr. Jobn Duckitt, secretaries of the Scottish Insti- 
| tution and the East Coast Institution respectively, are energeti- 
cally maturing an attractive and interesting programme. Given 
| favourable weather the joint meeting should provea great success, 
| and will probably form a memorable event in the history of bot 
Institutions. 
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ERVATION OF IRON AND STEEL.’ 
By ALLERTON 8. CUSHMAN, 
Assistant Director, Office of Public Roads, United States 
Department of Agriculture, 
? j this paper to examine into the controlling 

— on rea the aoe and the cure of the corrosion of 
gear to inquire into the possible practical bearing of the 
tat 0 reh. 
results se yagi 29:25 investigations? referred to the fact 

geen yroblem of the preservation of iron has three distinct 
ag The first phase is concerned with the manufacture of a 
poe i bly resistant to corrosion, such as is represented by the 
psy of Delhi, or the splendid examples of hand-forged 
ea ] that have come down to us from past centuries, with which 
vies contrasted the pitted, lacelike condition of specimens of 
pn. ted steel after only a few years’ exposure to the atmosphere. 
a he second phase concerns the general subject of protective 
ote which may consist. of other metals, such as zine, tin, 
yes r ‘and lead, or of oil paints, varnishes, lacquers, and 
ea materials, or, finally, the production of a higher oxide 
pear surface, as in the Bower-Barf, Wells, and Speller processes. 
he third phase includes the interesting study of the passive con- 

dition which iron is capable of assuming, and the possibility of 
maintaining the surface in such an ennobled condition. ‘ 

Many discussions * have arisen in regard to the several rival 
theories of corrosion, but the evidence which has been collected in 
numerous recent researches appears to the author to prove beyond 
all argument that cpr mpeg iron, like that of other metals, is 

-chemical phenomenon. 
Oe tering tho corrosion of iron it is important to remember 
that, with possibly one or two exceptions, there are no elements 
that do not either dissolve in or combine readily with iron. It is 
also unique in the fact that the presence of very small quantities 
of impurities suflice to change its physical characteristics entirely. 
On account of this fact metallurgists scrutinise the hundredth of a 
per cent. of some of the principal impurities that are generally 
associated with this metal. This is particularly true, for instance, 
of the element phosphorus, It is so important to modern metal- 
lurgy that the amount of phosphorus should be controlled in 
certain forms of steel, that an animated discussion is going on at 
the present time between certain interests as to the maximum 
amount of phosphorus that a steel shall be allowed to contain, 
and the question at issue amounts to no more than a few 
redths of one per cent. 

es also ‘oan element which is nearly always associated 
in modern metallurgy with iron and steel. Manganese decreases 
the electrical conductivity of iron, and as the percentage of 
manganese, starting from zero, rises, the electrical resistance 
increases up to a certain specific maximum. It will be seen that 
if the presence of manganese in iron raises the electrical resistance, 
any variation in the distribution of the manganese means that 
there will not be a constant electrical conductivity throughout its 
mass, or on any given surface. There is abundant evidence to 
show that manganese associates itself to a considerable extent with 
sulphur when both these impurities are present in steel.4 That 
manganese sulphide shows a difference of electrical potential 
against steel is also well known. One who is familiar with the 
methods of modern metallurgy knows that the manganese is added 
for certain specific purposes, not as a rule quantitatively, but in 
accordance with the views of the ironmaster who has control of the 
mill or furnace. Moreover, the manganese is usually added by 
throwing lumps of ferro-manganese into the molten metal, either 
in the furnace itself, or in the ladle into which it has been poured. 
Chemists know the extreme care that has to be taken in order to get 
uniform mixtures of substances in the course of chemical operations. 
In the large scale in which metallurgical processes are carried on, 
even if it were possible to take great care in the mixing, it still 
happens that when iron is cooled from the molten state, segrega- 
tion takes place ; that is to say, the impurities, although they 
may have been thoroughly mixed in the molten mass, do not remain 
homogeneously distributed after the metal is cooled. 

For these reasons we must remember that in studying iron and 
steel from the standpoint of their stability, under the conditions 
of service, we are not dealing with homogeneous pure metal. It 
is not difficult for an electro-chemist to believe that when such 
material is immersed in, or even brought into contact with an 
electrolyte, electrolysis will take place upon the surface, and 
thereby induce rapid corrosion. It is probable that the corrosion 
of all metals is more or less due to electro-chemical action. Before 
metals can be attacked at ordinary temperatures in the presence 
of water they must first pass into solution, and in passing into 
solution become ionised, This is true of copper, zinc, lead, and 
other metals that suffer corrosion. 

In accordance with the conceptions of Nernst and the modern 
theory of solutions, all metals have a certain solution pressure 
which will operate until counterbalanced by the osmotic pressure, 
Iron, however, appears to differ from the other metals in one 
Important respect. The corrosion of iron does not take place 
evenly aud uniformly over the surface. On the contrary, it is a 
matter of common observation that iron corrodes rapidly at certain 
weak points, the effect produced being known as pitting. That 
this effect is produced by local electrolysis would hardly be 
doubted, even if it were not possible to demonstrate it by the use 
of the ferroxy] indicator. 

Early in his investigations the author® observed that whenever 
certain specimens of iron or steel are immersed in water or in a 
dilute neutral solution of an electrolyte to which a sufficient quan- 
a, = ge go eporm indicator has been added, a pink colour is 

eveloped. the solution is allowed to stand perfectly quiet, it 

will be noticed that the pink colour is confined o eotela spots or 
nodes on the surface. The pink colour of the indicator is a proof 
of the presence of hydroxyl ions, and thus indicates the negative 
poles, It may be added that some specimens of steel exhibit this 
phenomena much more quickly and distinctly than others. 
_ Since phenolphthalein shows only the nodes where solution of 
iron and subsequent oxidation does not take place, Walker’ sug- 
gested the addition of a trace of potassium ferricyanide to the 
reacting solution, in order to furnish an indicator for the ferrous 
lons whose appearance marks the positive poles. If iron goes into 
solution, ferrous ions must appear, which, with ferricyanide, form 
the well-known Turnbull’s blue compound. If the reagent is 
stiffened with gelatin or agar-agar, diffusion is prevented and the 
effects produced are preserved. For this combined reagent, which 
indicates at one and the same time the appearance of hydroxyl and 
ferrous ions at opposite poles, the author has suggested for the 
sake of brevity the name ‘‘ferroxyl.” If the reagent has been 
properly prepared the colour effects are strong and beautiful. In 
the course of a few days the maximum degree of beauty in the 
colours is obtained, after which a gradual deterioration sets in. 

In the pink zones, as would naturally be expected, the iron 
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remains quite bright as long as the pink colour persists. In the 
blue zones the iron passes into solution and continually oxidises, 
with a resulting formation of rust. Even the purest iron develops 
the nodes in the ferroxy] indicator, but impure and badly segre- 
gated metal develops the colours with greater rapidity and with 
bolder outlines. This result would, of course, be expected, as in 
pure iron the formation of poles would be conditioned by a much 
more delicate equilibrium than in impure iron, where variations in 
concentration of the dissolved impurities would stimulate the 
electrolytic effects. 

The ferroxy] mounts are prepared as follows :—A 14 per cent. 
solution of agar-agar is first made by dissolving a weighed quan- 
tity of powdered agar in the requisite amount of water. This 
solution is boiled for one hour, fresh water being added to replace 
that lost by evaporation. It is then filtered while hot, and 2 
cubic centimetres of standard phenolphthalein indicator added to 
every 100 cubic centimetres solution, after which it is brought to 
a perfectly neutral condition by titration with a tenth normal 
solution of potassium hydroxide (KOH) or hydrochlorie acid 
(HCl), as the case may be. The addition of 7 cubic centimetres 
of al per cent solution of potassium ferricyanide to every 100 
cubic centimetres of solution is then made, and the ferroxy] re- 
agent while {still hot is ready to use. Enough of the reagent 
should be poured into a Petri dish just to cover the bottom and 
the dish floated in cold water until the agar has jellied. A clean 
sample of iron is then placed on this bed of jelly and covered with 
hot solution, After the final addition of agar the dish should not 
be moved until thoroughly cool. While the colours sometimes 
show up immediately, they usually require from twelve to twenty- 
four hours toattain their most perfect development. The mounts 
may be preserved for many months by keeping the surface of the 
agar covered with alcohol—Fig. 1. 

In the author’s opinion these effects which are produced in the 
ferroxy] indicator constitute a visible demonstration of electro- 
lytic action taking place on the surface of iron and causing rapid 
corrosion at the positive nodes. This electrolytic action, which is 
shown to take place whenever iron rusts, should not, however, be 
confused with the rapid destruction of steel in the neighbourhood 
of vagabond currents from high potential circuits used for electric 
lighting or tramways. In order to avoid such confusion of terms 
and ideas, it has been proposed to speak of the underlying electro- 
chemical cause of corrosion as autogenous® electrolysis, or more 
brietly, auto-electrolysis.? It is not the author’s intention at 
present to collect all the evidence which tends to prove that auto- 
electrolysis always takes place when iron rusts; this has already 
been done in numerous papers by several independent investi- 
gators.!” The case may be allowed to rest on the evidence cf the 
ferroxyl test, which at least is conclusive as to the fact that iron 
is going into sclution and oxidising more rapidly at certain points 
than at others. 

The electro-chemical explanation of the corrosion of iron is not 
complicated, and so far has been found in accordance with all the 
facts. Briefly stated, the explanation is as follows: Iron has a 
certain solution tension, even when the iron is chemically pure and 

















Fig. 1 


the solvent pure water. The solution tension is modified by 
impurities or additional substances contained in the metal and in 
the solvent. The effect of even the slightest segregation in the 
metal, or even of unequal stresses and strains in the surface, will 
therefore throw the surface out of equilibrium, and the solution 
tension will be greater at some points than at others. The points 
or nodes of maximum solution pressure will be electro-positive 
to those of minimum pressure, and a current will flow, provided 
the surface points are in contact through a conducting film. If 
the film is water, or in any way moist, the higher its conductivity 
the more rapidly iron will pass into solution in the electro-positive 
areas, and the faster corrosion proceeds. Positive hydrogen ions 
migrate to the negative areas, negative hydroxyls to the positive. 
By a hydrogen ion is meant a dissociated hydrogen atom carrying 
its equivalent static electrical charge which may be represented 


ot — 
by the symbol H. The hydroxyl ion is written OH. Water, 
which may be expressed by the symbol HOH, is made up of the 


dissociation products H and OH. An acid like hydrochloric acid 


5 — 
(HCl) dissociates into H and Cl. An acid is always highly disso- 
ciated in solution, while water itself is only slightly dissociated. 
This explains why the presence of an acid increases the concentra- 
tion of the hydrogen ions. Ionisation always takes place in every 
solution of an inorganic compound, and even the purest water is 


Tt —— 
slightly dissociated into its constituent ions H and OH. The 
more ionised a solution is, the higher its electrical conductivity, 
and the more rapid the damage to the underlying iron. If the 
concentration of the hydrogen ions is sufficiently high, which is 
only the same as saying if the solution is sufficiently acid, the 
hydrogen ions will exchange their electro-static churges with the 
iron sweeping into solution, and gaseous hydrogen is seen escaping 
from the system. If, however, as is usual in ordinary rusting, the 
acidity, is not high enough to produce this result, the hydrogen 
ions will polarise around the positive nodes and the so-called 
electrical double layer of Heimholtz will be formed.!! This 
polarisation effect resists and slows down the action. Neverthe- 
less, although it cannot be seen, some exchange takes place and 
iron slowly pushes through, as is shown by the development of the 
blue nodes in the ferroxyl test. For every exchange of static 
charge between iron and hydrogen at the positive node, a corre- 
sponding negative hydroxy! ion appears at the negative node, 
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which is shown in pink with the ferroxyl indicator. In other 
words, as fast as the iron sweeps into solution the concentration 
of ferrous hydroxide grows, but the ferrous reaction appears in 
one place and the Ct in another. It is now that the 
oxygen of the atmosphere dissolved in the solution takes up its 
work, the ferrous ions are oxidised to the insoluble ferric condi- 
tion, which results in the precipitation of rust, and the action of 
hydrolysis proceeds, The formationof the insoluble ferroso-ferric 
carbonates and hydroxides changing to the red ferric hydroxide 
known as rust, is familar to every one. Even the. purest 
iron obtainab'’e shows the electrolytic nodes in the ferroxyl 
indicator, which proves that the equilibrium is so delicate 
that it is affected by the physical condition of the surfaces 
as well as by the chemical constitution of the metal. In a 
recent publication!” the author has discussed this subject at 
length. It was observed that in making ferroxyl mounts an 
indentation, scratch, or wound of any kind on the surface of 
the steel invariably became positive to its surrounding area and 
thus formed a centre of corrosion. If this had occurred only 
upon milled specimens which carried a coat of scale or blue 
oxide, the explanation would be simple, but the fact is, if a 
freshly polished steel mirror receives a cut before immersion, 
the marked place comes out in blue, and corrosion takes place 
more rapidly. It has been known for a long time that inden- 
tations or injuries on the water surfaces of boilers become 
centres of corrosion and pitting. It has been shown by Walker 
and others that the polarity is affected by stresses and strains 
on the surface, and it would seem in view of all the facts that 
this condition is determined by a number of widely different 
causes which may be classified as electrical, chemical, and 
mechanical, It seems probable that the surfaces of steel which 
are subject to the condensation moisture of the atmosphere are 
always in a state of electrical strain and polarity. The ferroxyl 
tests show that in a large majority of cases the positive spots 
once formed remain positive, and so corrosion proceeds steadily 
to the formation of destructive pitholes. 

Those who have followed the above explanation will understand 
the statement of the author, that the rusting of iron is primarily 
due, not to attack by oxygen, but by hydrogen in its ionised con- 
dition, Nevertheless, the function of oxygen in carrying on the 
process of rusting, although a secondary one, is absolutely essen- 
tial toits progress, forin the absence of oxygen rust is not formed. 
It is owing tw these separate, though co-ordinated functions of 
hydrogen and oxygen that the formation of rust can be inhibited 
by the addition to the water of certain oxidising agents, as well as 
by certain reducing agents, a seeming paradox that no other 
theory attempts to explain. The strong reducing agent, pyro- 
gallol, will inhibit rusting by interference with the function of the 
oxygen, while such conspicuous oxidising agents as chromic acid 
and its soluble salts, by inducing a passive condition, interfere 
with the action of the hydrogen ions. 

Let us now examine this theory in the light of some additional 
well-known facts. That the presence of acid is necessary for the 
continued corrosion of iron has been believed for a long time, and 
some authorities have even contended that carbonic acid is the 
sole cause of the rusting of iron. In the opinion of the author 
this is true only inasmuch as carbonic acid is one of the factors 
in the hydrolysis which produces hydrogen ions. Iron does not 
rust in alkaline solutions, which contain an excess of hydroxyl 
ions, provided the alkalinity is high enough, but in dilute alka- 
line solutions rusting goes on in a dangerous fashion, the ten- 
dency to pit being accentuated. This action is incompatible 
with the theory that free acid is necessary to induce rusting, 
but is explained by the electro-chemical theory. Hydrogen and 
hydroxyl ions can exist in a solution at the same time to a 
considerable extent only when they are separated, or held apart, 
by potential differences, and therefore in the rusting of iron 
the concentration of hydroxyl ions, or, in other words, the 
alkalinity, must reach a certain value before rusting is entirely 
prohibited. This is because, owing to the very slight dissocia- 
tion of water, an excess of hydroxyl ions would be incompatible 
with the presence of free oxygen ions. 


THE PAssIVITY OF IRON. 

Chromic acid and solutions of its salts inhibit corrosion of iron 
and steel by inducing a passive condition of the surface. This 
passive condition is maintained not only while the metallic surface 
is in contact with the solution, but also for a certain length of 
time after the iron is clean and dry. The passive condition, how- 
ever, gradually disappears. There is a vast literature!* on the 
subject of passivity, and the three following theories have been 
advanced to account for it :14—(1) A layer of oxide is formed on 
the surface ; (2) oxygen is plated out on the surface, polarising it 
to the condition of an oxygen electrode ; (3) the solution tension 
of the iron is lowered by the change of the elementary iron to the 
condition of its higher valency, in which state it behaves as 
though it were a noble metal. ‘The first theory is untenable, and 
each of the other two, though based on observed facts, offers in- 
comprehensible difficulties. It is not, however, the intention of 
this paper to discuss these theories, but merely to present the 
subject is sufficient detail to permit the consideration of the prac- 
tical bearing of the general theory on the important subject of 
the preservation of iron. 

(To be continued.) 








INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TION.—The eighth General Meeting of Session 1908-1909 was held 
at the Institution, Storey’s-gate, Westminster, S.W., on Monday, 
May 10th, 1909, at 8 p.m. Mr. W. Worsdell, member of Council, took 
the chair. A paper, entitled ‘‘ Railway Permanent Way,” was 

resented and read by the author, Mr. H. H. Bird, graduate of 
uae. Mr. Aykroyd opened the discussion, in which the follow- 
ing graduates took part: Messrs. Haile, Hiller, Sanders, Smith, 
and Thieme. The chairman for the evening also contributed to the 
discussion. The election of the committee for the Session 1909- 
1910 then took place. Eight vacancies occurred, and the following 
gentlemen were elected by the meeting:—Mr. J. K. Aykroyd, 
Mr. A. C. M. Cartwright, Mr. A. B. E, Cheeseman, Mr. H. C. 
Hodgson, Mr. J. F. Hull, Mr. F. R. C. Rouse, Mr. S. A. Smith, 
and Mr. A. Bryant Symons. 


‘““BeNNETT BrouGH” MEMORIAL FuND.—On the death of 
Bennett H. Brough, the members of the Iron and Steel Institute 
raised a fund for the assistance of his widow and children, the 
response to which has been liberal, and the fund is now practically 
closed. Many of Mr. Brough’s friends, and particularly those 
who had no opportunity of subscribing to the above fund, have 
expressed a desire to establish a lasting memorial, which, it is 
suggested, should take the form of a scholarship for boys from 
the City of London School, where he was educated, tenable at the 
Royal School of Mines, where, both as student and teacher, he 
did such excellent work. A committee has been formed consisting 
of Messrs. E. J. Ball, H. Bauerman, A. G. Charleton, A. Chilton, 
A. C. Claudet, R. E. Commans, L. H. Cooke, 8. H. Cox, E. Divers, 
W. Gowland, H. G. Graves, F. W. Harbord, G. T. Holloway, 
H. W. Hughes, W. I. Last, J. G. Lawn, D. A. Louis, H. Louis, 
F. Merricks, Bedford McNeill, F. W. Rudler, A. R. Upjohn, 
A. Wingham, and E. R. Woakes. The committee feel sure that 
many of Mr. Brough’s old friends will wish to associate themselves 
with this memorial fund, and they request that subscriptions shall 
be sent to Mr. R. E. Commans, hon. treasurer, Speer-road, 
Thames Ditton, Surrey. 
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OBITUARY. 


ANDREW WINGATE. 

Tur death occurred at Crieff,on May 9th, of Mr. Andrew 
Wingate, of Underwood, Crieff, and Oswald Bank, Partick, 
who was among the last of the old Clyde engineers and 
naval architects, having been junior partner with his 
father, Mr. Thomas Wingate, J.P. (who founded the firm 
in 1882), in Thomas Wingate and Co., shipbuilders and 
engineers, Whiteinch. The firm designed and made the 
engines of the Sirius, the famous pioneer Atlantic steamer 
of 1838, did much to deepen the rivers Clyde and Tees 
and the Rio de la Plata with their then new dredgers, 
and in the fifties were for a short time consultants to Comte 
Ferdinand de Lesseps in the Suez venture. Many of the 
steamers of the old State Line, after its absorption in the 
Anchor Line, were their work. As iron bridge designer 
the senior partner's experience began early in the last 
century with a bridge over the Ribble, for his cousin, 
Mr. Wilson, of Whitby Castle, one of the well-known Hull 
shipowning family. Mr. Wingate, who was born at 


Whiteinch, and educated at Glasgow High School and 
Anderson’s College, was twice married, his first wife 
being Miss M’Gregor, daughter of Mr. James M’Gregor, 
of Finnart, head of Tod and M’Gregor, of Partick, the 
once well-known shipbuilding firm, often referred to as 
the fathers of iron shipbuilding on the Clyde. 








LAUNCHES AND TRIAL TRIPS. 


Mina Brea, steel screw steamer; built by the Greenock and 
Grangemouth Company, Limited; to the order of Messrs. Lane 
and Macandrew, for the petroleum trade; dimensions, 373ft. by 
49ft. by 29ft.; engines, triple-expansion, 25}in., 42in., 69in. by 
48in. stroke ; constructed by John G. Kincaid and Co., Limited ; 
trial trip, April 2nd. 

BuckkT and suction dredger ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of the Tilbury Contracting 
and Dredging Company; dimensions, 174ft. by 32ft. by 14ft.; 
engines, triple-expansion, 13in., 20}in., 33in. by 18in. stroke, 
pressure 1801b.: launch, May 4th. 

TELCONIA, cable twin-screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Telegraph 
Construction and Maintenance Company, Limited ; dimensions, 
220ft. by 3lft.; engines constructed by the builders ; trial trip, 
May 4th. 

ASIANA, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of the Reanees Line ; 
dimensions, 336ft. by 47ft. by 24ft. 10in. ; engines, triple-expan- 
sion, 23}in., 38in., 64in. by 42in. stroke, pressure 180 Ib. ; con- 
ae by Richardsons, Westgarth and Co., Limited ; launch, 
May 5th. 

PATELLA, oil steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Anglo-Saxon Petroleum 
Company, Limited ; dimensions, 418ft., 51ft. 3in., 31ft. ; to carry 
7700 tons ; engines, triple-expansion, 26}in., 43in., 72in., pressure 
180 lb. ; constructed by the Wallsend Slipway and Engineering 
Company, Limited ; trial trip, May 6th. 

BROOMHILL, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Harbour 
Dockyard, West Hartlepool ; dimensions, 260ft. by 36ft. by 17ft.; 
engines, triple-expansion, 18}in., 30in., 50in. by 36in. stroke, 
pressure 18U lb.; constructea by Richardsons, Westgarth and 
Co., Limited ; launch, May 6th. 

Key WEst, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson ; for the Canadian lake trade ; dimensions, 
250ft. by 42ft. 6in.; engines constructed by the North-Eastern 
Marine Engineering Company ; trial trip, May 10th. 

ITaPuca, steel screw steamer; built by the Aisla Shipbuilding 
Company; to the order of Messrs. Cia Nacional de Navegacao 
Casteria, of Rio de Janeiro; dimensions, 270ft. by 42ft. by 
18ft. 6in.; engines, triple-expansion, 16in., 26in., 42in. by 30in. 
stroke ; constructed by the builders ; trial trip, May 18th. 

Kryport, steel screw steamer; built by Swan, Hunter and 
Wigbam Richardson, Limited, for the Canadian lake and canal 
trade ; dimensions, Z50ft. by 424ft. beam ; engines, triple-expan- 
sion; constructed by the North-Eastern Marine Enginecring 
Company, Limited ; trial trip, May 18th. 

FABIUs, steel screw steamer; built by G. Rennie and Co., for 
service in Southern Nigeria; dimensions, 160ft. by 33ft. 6in. by 
10ft ; trial trip, May 19th. 

MINNEWASKA, twin-screw steamer; built by Harland and 
Wolff, Limited ; to the order of the Atlantic Transport Company ; 
dimensions, 615ft. 3in. by 65ft. 34in. beam ; trial trip recently. 

Mary Scorv, steel screw steamer; built by the Blyth Ship- 
building and Dry Docks Company, Limited; to the order of 
Messrs, John O. Scott and Co., of Newcastle-on-Tyne ; dimensions, 
255ft. by 36ft. 9in. beam ; engines, triple-expansion ; constructed 
by the North-Eastern Marine Engineering Company ; launch, 
recently. 

KINGSWEAR, steel screw steamer; built by Wood, Skinner and 
Co., Limited ; to the order of Messrs. Renwick, Wilton and Co., 
of Dartmouth ; engines, triple-expansion, 19in., 3lin., 5lin., 
pressure 180 1b.; constructed by the North-Eastern Marine Engi- 
neering Company ; trial trip, recently. 








CATALOGUES. 


WALLACH BrotuErs, Limited, Royal London House, Finsbury- 
square, E.C.—This firm has sent us a sample of a new wired 
jointing—‘‘ Grafesto””—for steam pipes, &c. 

Ws. GEIPEL AND Co., Vulcan Works, St. Thomas-street, 
London, 8.E.—This is a leaflet dealing with joint box compound, 
and »3ts forth the points to which it is necessary to pay attention 
in choosing these materials. 

E. S. HINDLEY AND Sons, 11, Queen Victoria-street, London.— 
A list having reference to the Hindley vertical high-speed gas 
engine has reached us. It illustrates a large engine of this type 
direct coupled to a continuous current dynamo. A description is 
also included. 

DONOVAN AND Co., 12, Barwick-street, Birmingham.—From this 

firm we have received leaflets describing some of their latest pro- 
ductions, which include a 12-way fuse board, the ‘‘ Barwick” 
movwor starter, the Danco single-enclosure arc lamps, and various 
types of cutting pliers, 
_ THe BossHARDT CasTING PROCESS, Limited, 17 to 19, Cabinet 
Chambers, Basinghall-street, Leeds.—This is an interesting booklet 
dealing with the Bosshardt casting process, for the production of 
soft steel castings and sound ductile unannealed malleable soft 
iron castings. 

THE Harker Patent Fire Extinguisher and Fumigator Company, 
Limited (London ——— James A. Smith, 47, Leadenhall- 
street, London, E,C.)—This is a concise little pamphlet having 


reference to the Harker patent fire extinguisher and fumigator. 
The machine is fully described, and drawings are also given. 

THE ‘Witton James” System of Printing Press Electric 
Control, 71, Queen Victoria-street, London, E.C.—-This catalogue 
has reference to the ‘‘ Witton James” electric motor printing 
press driving equipments with multiple push button or single 
station control on alternating or continuous current circuits, 

J. G. STATTER AND Co., Newhall-street, Birmingham.—-Bound 
copies of this company’s leaflets have reached us. ‘They deal with 
switchboards for central station use, the Statter patented time 
lag relays, switches, circuit breakers of various types, insulated 
box spanners, magnetic blow-out fuses for direct currents, motor 
starting panels and motor starters. 

Pitt ENGINEERING CompaNy, 159, Queen Victoria-street, 
London.—We have received a copy of this company’s latest 
catalogue dealing with gas engines of the industrial and electric 
types. The ‘ Pitt” suction gas producer plants are also dealt 
with. Prices, dimensions, code words, weights, &c., for both gas 
engines and producers are given in tabular form. 

8S. S. WurrEvey, Isandula-road, Nottingham, England.—From 
this firm we have received a little booklet dealing with cranes and 
hoists of different types, overhead runways, slaughter-house 
equipment, fire-escape staircases, structura] ironwork, gas and oil 
engines, and suction gas plants. The booklet is well illustrated, 
and prices and other particulars of interest to buyers are included. 

APPLEBY, Limited, 58, Victoria-street, Westminster, S.W.— 
This company has sent us Section F of its general catalogue. It 
has reference to Temperley electric trolley hoists, and many 
illustrations are given showing them in use. The hoists dealt with 
are of various types, which makes the publication interesting to 
practically all who have to deal with the lifting and hoisting of 
materials, 

Ep. BENNIS AND Co., Limited, 28, Victoria-street, London, 8. W. 
—This is a pamphlet giving some particulars of the extensions at 
the Coventry Electricity Works. It contains a reprint from THE 
ENGINEER of an article describing Bennis mechanical stokers and 
coal-handling plant laid down prior to the installation of chain 
grates, and of the steel bunkers and extensions to the existing 
conveying plant. 

THE Swiss LocOMOTIVE AND MACHINE Works. London office: 
3, Laurence Pountney-hill, Cannon-street, E.C.—This is a tasteful 
little pamphlet dealing with gas engines and gas producers. 
Among other things the pamphlet contains illustrations of the 
firm’s shops, the automatic starting apparatus used with these 
engines, gas engines of various types and powers, and gas pro- 
ducers. The pamphlet is full of useful and interesting informa- 
tion. 

CROMPTON AND Co., Limited, Salisbury House, London-wall, 
London, E.C.—A new catalogue to hand from this company deals 

1 in 


and there are many illustrations of various kinds of elects; 
machines and apparatus, such as dynamos, motors, electrio 
electrically-operated pumps, gas and water-driven dynamoe , 
alternators, electric locomotives, motor generators, electrical 
operated cranes of various types, &c. Views of the works are ly- 
included. The early part of the pamphlet is devoteg repre 
dynamos and motors as manufactured when the works comme a 
operations, and it is not surprising to find that they diffe, conaid 

ably in appearance from the modern machines, as illustrates 
later on. ted 








THE JUNIOR INSTITUTION OF ENGINEERS.—An excursion y 
recently made to Rugby where, through the courtesy of = 
respective directors, the works. of the British Thome. 
Houston Company and the Rugby Gasworks were inspected, se 
the former the members, on being shown through the shops, aed 
pointed out to them the special features of interest in the machi 
ing of the parts and general construction of the Curtis turbines a 
number of which, both of the vertical and horizontal types a 
in hand, with alternators of capacities ranging from 30() kilowatts 
to 3000 kilowatts. ‘The members then proceeded to the gasworks, 
On their arrival, the engineer, Mr. Chas. Meiklejohn, first gaye 
succinct description of the different sections of the plant, and of 
their mode of operation, and afterwards conducted the party over 
and explained in detail the particular characteristics of each, 

AN ALARM FoR Hor Bearines.—A device has recently been put 
upon the market by Rankin and Co., Limited, of Amberley House 
Norfolk-street, Strand, which is intended to eliminate the trouble, 
arising from hot bearings. It consists of a small tube and bulb 
containing mercury and provided with teriinals so arranged that 
the expansion of the mercury with a rise in temperature com. 
pletes an electric bell circuit, and in this way the attendant’; 
notice is directed to the fact that a bearing is becoming overheated, 
The tube is enclosed in a case about 2in. square and fitted to the 
bearing. When there are many bearings in use an ordinary 
electric bell indicator can be used to show which is heating up 
and in this way the attendant is saved the trouble of examining 
them all. We are informed that the device is cheap and efficient, 
and it is believed that it will be found useful in large works, on 
steam ships, and, in fact, everywhere where valuable machinery is 
in use. 

THE ASSOCIATION OF WATER ENGINEERS.~~ The fourteenth 
annual general meeting of the Association will be held at Durham, 
on Thursday, Friday, and Saturday, June 10th, 11th, and 12th, 
under the presidency of Mr. Robert Askwith, M. Inst. C,E,, 
engineer of the Weardale and Consett Water Company. The 
proceedings will be opened on Thursday, June 10th, at 10.30a.m,, 
when the Mayor, Councillor John F. Boyd, J.P., will welcome 
the members to Durham. The meetings will be held in the town 
hall. The following papers have been promised for reading and 





with a horse-power meter. This instrument when co t 
circuit with an electric motor shows at a glance the horse-power 
which is being developed. They are suitable for use on continuous 
or alternating current supply systems, and they are calibrated 
to suit any system or any ordinary voltage. Prices and other 
particulars are given. 

SIEMENS BROTHERS AND Co., Limited, Caxton House, West- 
minster, S.W.- Catalogue No. 517 has reached us. It has refer- 
ence to the 0.S. wiring system, which is claimed to possess many 
advantages over the other well-known systems of wiring. The 
wires, conduits, and fitting described in this catalogue have, we 
are ioformed, been designed to meet all the requirements of 
modern wiring in regard to elasticity, cheapness of material and 
erection, perfect electrical continuity and simplicity. 

British, IRISH AND COLONIAL DEPARTMENT OF THE MaAs- 
CHINENFABRICK OERLIKON, Oswaldestre House, Norfolk-street, 
Strand, W.C.-—Two lists—L 32, p. 30, and L 32, p. 31—have been 
received from this firm. The former deals with three-phase 
enclosed ventilated slip-ring induction motors with short-circuiting 
device, and brush lifting gear in sizes from 1} to 12 horse-power, 
50 cycles, 500 volts. The list L 32, p. 31, deals with the same type 
of motors in sizes from 14-55 horse-power. 

JOSEPH ADAMSON AND Co., Hyde.—Two leafiets have been 
received from this firm. One deals with crane controllers and the 
other with electric cranes. An interesting illustration given in 
the crane leafiet shows the method of erecting and testing cranes 
at the works. Each crane is built over a large brick lined pit, 
within which is the test load, and over which the crab can be 
traversed. The pit is large enough to allow the hoisting and 
cross traversing motions to be carried out precisely as though the 
crane were on its own gantry. 

VeriITys, Limited, 31, King-street, London, W.C.—Publication 
No. X 102 has reached us. It deals with electric fans of various 
kinds, motors, are and incandescent lamps, porcelain insulators, 
electric wires and cables, distribution switch and fuse boards, cut- 
outs, lamp holders, wall shoes and plugs, iron-clad switches and 
fuses, lamp shades, tumbler switches, electric fittings of various 
kinds, telephones, electric cooking and heating apparatus, direct- 
coupled lighting outfits, &c. Prices are given throughout. 

Lupw. LOEWE AND Co., Limited, Farringdon-road—opposite 109 
—Clerkenwel], London, E.C.—Two jieaflets have reached us con- 
cerning ‘‘ Flexilis ” steel castings, for which this company has just 
been appointed agent. The Flexilis process is a recent introduc- 
tion, and we are infomed that, at the company’s showrooms in 
Farringdon-road, a yariety of remarkable castings made by this 
secret process are on view. We are also informed that the com- 
pany will be glad to submit test pieces to firms wishing to carry 
out their own tests. 

Verity's, Limited, 31, King-street, Covent Garden, London, 
W.C.—This is a well got-up list having reference to ‘‘ Ashton” 
lamps—lungsten—and transformers and adaptors. These lamps 
are claimed to only consume 1.15 watts per English candle-power, 
which is equivalent to 1 watt perGermancandle-power. They are 
said to havea life averaging from 1000 to 2000 hours, with only 
5 per cent. drop in candle-power, and they are suitable for burning 
in any postion, or either direct or alternating current. They are 
made for burning on circuits of pressures ranging from 2 to 250 
volts: Prices and other particulars of interest to electric light 
users are included. 

Ws. GEIPEL AND Company, Vulcan Works, St. Thomas-street, 
S.E.—A circular from this company describes the Geipel 
‘*Rapidity ” steam trap. The new features of this trap as com- 
pared with the older form have already been mentioned in our 
columns. This circular clearly describes and illustrates the 
‘*Rapidity” trap. Prices, dimensions, and other particulars are 
also given. We have also received a circular dealing with ‘‘ Vul- 
can” portable ohmmeters for rapid and accurate measurement of 
both high and low values without calculation. They are suitable 
for workshop, laboratory, and installation use. 

McKERROW AND Co., 38, Victoria-street, London, S.W.—A well 
ot up catalogue has recently been issued by this company which 

eals with the ‘‘ Sheffield Twinberrow steel wagons.” From this 

catalogue we notice that the whole of the wagons upon the 
Sheffield Twinberrow patented system have been standardised in 
the order of gauges from 5ft. 6in. to 2ft. gauge. Drawings and 
photographs of these wagons are included. In addition, the 
catalogue also deals with the company’s improved diamond frame 
bogie, and improved four-wheel bogie for passenger cars, and a 
motor bogie for electric traction, 

G. Kun, G.m.b.H., Maschinenfabrik Esslingen, Esslingen.— 
This is a well got up pamphlet, which has been published in com- 
memoration of the twenty-fifth year of the establishment of the 
electrical oa of the Esslingen engine works in Cannstatt, 
and of the Wiirttembergischen Electrical Company in Esslingen. 





The pamphlet, which is coped in German, contains a consider- 
able amount of information relating to the work of these concerns 


‘ ion, viz.:—(1) ‘‘Steam-driven Pumping Plant for Deep 
Wells and Boreholes,” by Alfred Towler, M.J. Mech. E.; (2) 
‘‘ Working Results of Pumping Engines operated by Producer 
Gas,” by D. Hastings Irwin, M.I. Mech. E. ; (3) ‘‘ The Selby New 
Waterworks,” by Percy Griffith, M.Inst.C.E., and Bruce McGregor 
Gray, Assoc. M. Inst.C.E,; and (4) ‘Public Water Supply for 
Fire Extinguishing,” by C. W. 8. Oldham, borough water engi- 
neer, Ipswich. On Thursday afternoon a visit will be made to 
the offices, workshops, meter-repairing, and fittings testing 
departments of the Newcastle and Gateshead Water Company. 
On Friday a visit will be made to the Waskerley and Tunstall 
Storage Reservoirs of the Weardale and Consett Water Company. 
‘he fourteenth annual dinner of the Association will be held at 
the Masonic Hall, Durham, at 7 for 7.30 p.m., on Thursday, 
June 10th. 

RoYAL METEOROLOGICAL SocieTy.—The first of the afternoon 
meetings of this Society for the present session was held at 70, 
Victoria-street, Westminster, on Wednesday, the 19th, Mr. H. 
Mellish, president, in the chair. Colonel H. E, Rawson read a paper 
on ‘‘ The Anti-cyclonic Belt of the Northern Hemisphere.” In a 
previous communication the author brought forward some facts 
regarding the anti-cyclonic belt of the southern hemisphere, 
derived from an examination of the South African records from 
the year 1841 to 1906. He has since extended the inyuiry into 
the movements of the action centres in the northern heu:nisphere, 
with a view to ascertaining whether they show any oscilla- 
tion to and from the equator, which are not to be explained by 
seasonal changes of position. Dealing with the Nile floods, he draws 
the inference that the high-pressure systems which affect North- 
East Africa are farther north when the floods are in excess, 
and nearer to Egypt when they are deficient. He also made an 
analysis of the tracks of the hurricanes which passed north and 
south of Manila Observatory, and found that these throw an 
interesting light upon the oscillations of the action centres of the 
atmosphere. A paper by Mr. A. Walter, of the Royal Alfred 
Observatory, Mauritius, on *‘ Errors of Estimation in Thermo- 
metric Observations” was read by the Secretary. In examining 
the returns from a newly started series of second-order 
meteorological stations in Mauritius, it was noticed that a large 
percentage of the thermometer readings were in whole or half 
divisions, Tnis led the authorto analyse the returns, and he gave 
in the paper the frequency curves of the ‘‘ tenths of estimation, 

Tue INCORPORATED MUNICIPAL ELECTRICAL AssociaTION.—The 
fourteenth annual convention of the Incorporated Municipal Elec- 
trical Association will be held at Manchester from June 2lst to 
June 25th inclusive. On Monday, June 2lst, at 7.30 p.m., there 
will be a reception and conversazione at the Town Hall, Albert- 
square, by the Lord Mayor of Manchester, On the Tuesday, at 
10.30 a.m., a meeting will be held in the large Lecture Hall ot the 
Municipal School of Technology, Whitworth-street, when the 
presidential address will be delivered by Mr. S. L. Pearce, chief 
electrical engineer, Manchester. The following paper will then be 
read and discussed :—‘‘Cheap Units,” by Councillor A. Sinclair, 
Swansea. In the afternoon special cars leave the Town Hall, 
Albert-square, to visit Stuart-street generating station, and will 
later take the members to Dickinson-street and Bloom-street 
generating stations. On the Wednesday a meeting will be held at 
Liverpool at 10 a.m. in the small Concert Hall of St. Georges 
Hall, Lime-street. Sir Charles Petrie, of the Liverpool Corpora- 
tion, will welcome the Association, after which the following 
papers will be read and discussed :—{1) ‘‘ The Influence of Metallic 
Filament Lamps on the Electrical Industry and on Street Light- 
ing,” by Mr. E. E. Hoadley, chief electrical engineer, Maidstone ; 
(2) *‘ Modern Cable Systems,” by Mr. E. M. Hollingsworth, chiet 
electrical engineer, St. Helens, Lancs, In the afternoon special 
cars will leave the Exchange Hotel to visit Lister-drive generating 
station of the Liverpool Corporation, later going on to the R.M.S. 
Mauretania, where tea will be served. On Thursday, at 10 a.m., 
a meeting will be held in the large Lecture Hall of the Municipal 
School of Technology, Whitworth-street, Manchester, when the 
following papers will be read and discussed :—(1) ‘Steam Tur- 
bines, from the User’s Point of View,” by Mr. A. S. Blackman, 
chief electrical engineer, Sunderland ; (2) ‘‘ Notes on Condensing 
and Water Cooling Plants” (Travelling Studentship Prize Paper, 
1909), by Mr. E. Lunn (Associate), assistant electrical engineer, 
Huddersfield. In the afternoon special cars will leave the Midland 
Hotel for the British Westinghouse Company’s works at ‘raffurd 
Park. In the evening the Association dinner will be held at the 
Midland Hotel, Manchester, at 6.30 for 7 p.m. On_ Friday, 
June 25th, the annual general meeting will be held at 10.30 am. 
in the large Lecture Hall of the Municipal School of Technology, 
when the officers for the year will be elected and other business 
transacted. In the afternoon special cars will leave the Midland 
Hotel for a visit to the Salford electricity works at Frederick-road, 
Pendleton. An alternative visit has been arranged to the gene 
rating station at Radcliffe of the Lancashire Electric Power Vom 

ny, train leaving Salford Station, Lancashire and Yorkshire 





ilway, at 2.38 p.m. for Ringley-road, 
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TRON, OOAL, AND GENERAL TRADES 
iY BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Iron Market. ; ; ; 
HERE is little that is new to report concerning this 
k’s iron market. Pig iron sales are quieter, and prices have 
nile "ed er ton, the result of lessened demand. Values are :— 
fallen : phy Staffordshire eommon, 46s.; part-mine, 48s, to 
Forks ‘est all-mine, 803. to 81s ; cold blast, 110s.; Northamp- 
105 re, 48s. to 478.; Derbyshire, 478. 6d. to 48s. 6d.; North 
er a Pirnen 49s. to 50s. Manufactured iron does not exhibit 
veournulation of orders, and this is the weakest spot about the 
_ i esaetewks If it were otherwise, the pig iron people, instead 
nf otra to reduce rates to get business, might go steadily 
y d. Prices of manfactured iron are peculiarly unsatisfactory 
ee 9 basis of £5 15s. for common bars, £5 17s, 6d. to £6 for 
= arked bars, and £7 for second grade “‘ marked” bars, Hoops 
awry: 17s. 6d., avd rivet iron £6 15s, to £7 per ton. Galvanised 
a ts are scarcely in so good call as recently on shipping account, 
The ‘Association basis, however, is strongly maintained at £12 10s, 
f.0.b. Liverpool for 24 w.g. material. 


Copper. 

The engineering trades are watching the ups and downs in 
the copper market with a certain amount of interest, but it is not 
thought that there issufficient reason forapprehending any consider- 
ablesustained advanceat present. Consumersare acting cautiously, 
and are likely to continue this policy until they see more real signs 
of trade expansion than now appear. It is suggestive of the large 
extent to which the recent upward movement is due to speculative 
influences that, although the visible supply increased from 50,918 
tons at the end of last month to 51,444 tons on May 15th, the 
price of standard metal rose £2 2s. 6d. to £59 12s. 6d. Receipts 
of the meta! of the first fortnight of the current month amounted 
to 18,368 tons, and the deliveries to 17,842 tons. The statistics 
issued by the American Copper Producers’ Association for April 
have had a rather quieting influence upon speculators, showing 
as they do a further accumulation of stocks of fine copper in pro- 
ducers’ hands, instead of a decrease, as was generally looked for. 
Reports from America regarding recent sales are said to be much 
exaggerated. Prices at date of writing on the London market of 
standerd cash are £59 1s, 3d. to £59 6s, 3d., and three months 
£59 lbe. to £60. Tough and best selected are £62 10s. to £63, and 
strong sheets £73. 


Shipbuilders’ Demands, 

The shipbuilding yards are not requiring much in the way 
of chains, cables, or anchors from the Staffordshire chain and cable 
works just now, but some of the makers of ships’ berths have some 
good contracts in hand for continental customers. The threatened 
dispute in the chain trade has been settled by the operatives 
accepting a reduction of 10 per cent., which had become necessary 
by the condition of demand. 


Continental Machine Orders. 

A firm in the Birmingham district—-Messrs. Salter and 
Co., of West Bromwich—have just been successful in obtaining 
two good continental light machine orders which will provide 
employment for the men for some time. One is a contract, 
which has been secured in the face of sharp German competi- 
tion, for 6250 automatic penny-in-the-slot machines for a Swiss 
firm. The second order is for 1200 typewriters for Germany, to 
be delivered at the rate of 100 machines a month, which are to 
be placed on the German market to compete with the home- 
made article, in the manufacture of which a trust exists. An 
extension of the works will be necessary to carry out the contract. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday. 


A Spasmodic Market. 

THE representative of a leading firm of pig iron merchants 
declared on the Exchange on Tuesday that the market was very 
spasmodic in character. Certainly the hope of better things, 
which was entertained a couple of months or so ago, has not been 
realised. A general rise in pig iron appeared imminent, and in 
some instances advances were obtained for prompt delivery, and 
the speculative tide which set in helped holders to some extent 
During the past ten days prices of most of the — brands of 
pig iron have dropped 6d. to 1s, per ton. This has been especially 
the case with Middlesbrough and Scotch, but Derbyshire and 
Lincolnshire appear to be held fairly well, and hematite is a shade 
better. All this, however, applies to prompt delivery, and owing 
to the uncertainty attending the fuel question, makers are still 
disinclined to quote for far forward lots. There are also more 
labour troubles looming ahead, and this adds to the uncertainty 
of the position. Forge iron shows little or no change on the week. 


Finished Iron and Steel. 

For tinished iron the market was reported extremely dull, 
but when questioned, bar makers hinted at an advance rather than 
a reduction in price. Foreign billets are very variable, and lower 
prices are being taken whenever business is possible, English 
billets, in consequence, are a shade weaker. 


Copper, Lead, and Tin. 

_ Manufactured copper of all kinds remained unchanged, 
and ingots were somewhat weaker. emand for tubes of all sorts 
dull, Lead: Sheets quietly steady. Tin: English ingots fell 20s. 
per ton on the week, 


Quotations, 

’ Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s.; Middles- 
brough, open brands, 56s. 10d. to 57s. 4d. Scotch: Gartsherrie, 
58s, 6d.; Glengarnock, 58s. 6d.; Eglinton, 57s. 3d. to 57s. 6d.; 
Dalmellington, 57s. 3d. to 57s. 6d., delivered Manchester ; 
West Coast hematite, 58s. to 58s, 6d.; East Coast ditto, 55s. 6d., 
both f.o.t. Delivered Heysham: Gartsherrie, 56s. 6d.; Glen- 
garnock, 56s. 6d.; Eglinton, 55s. 3d. to 55s. 6d.; Dalmellington, 
dos, 3d. to 55s. 6d. Delivered Preston: Gartsherrie, 57s. 6d.; 
Glengarnock, 57s. 6d.; Eglinton, 56°. 3d. to 56s, 6d.; Dal- 
mellington, 56s, 8d. to 56s. 6d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s.; Lancashire hoops, £7 5s,; Staffordshire ditto, £6 17s, 6d. 
to £7; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 64.; 
lates for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 
‘nglish billets, £4 10s. to £4 15s.; foreign ditto, £4 2s. 6d. 
to £4 5s.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£73 ; tough ingot, £62 10s. ; best selected, £62 10s. per ton ; 
copper tubes, 99d.; brass tubes, 73d.; condenser, 8gd.; rolled 
brass, 6%d.; brass wire, 68d.; brass turning rods, 6d.; yellow 
metal, 63d. per lb, Sheet lead, £17 5s. per ton. English tin 
ingots, £130 10s, per ton. 


The Lancashire Coal Trade. 

: There was an average attendance on the Manchester Coal 
Exchange, but the market was depressed all round. There was 
practically no demand for house coal, except perhaps for very best 
qualities, whilst slack and steam coal was at a discount, Trade in 
shipping coal was confined to very small parcels, 





BARROW-IN-FURNESS, Thursday. 
Hematites. 

The market for hematite iron is gradually but slowly 
improving, and there is a much better spirit shown in commer- 
cial circles. The belief is general that ere long it will be neces- 
sary to put additional furnaces in blast. There are now twenty- 
four furnaces at work, and practically all the iron they make 
is going into consumption. At any rate stocks are kept very 
low both in makers’ yards and in warrant stores. Makers are, 
generally speaking, better supplied with orders, and they are 
certainly in receipt of more inquiries—some of them for forward 
delivery. Prices are difficult to quote. They range for makers’ 
iron from 58s, to 58s, 9d. net f.o.b., while warrant iron is at 
56s, 6d. net cash sellers, buyers 55s. 9d. Very little business is 
being done in warrant iron, and with stocks so low makers are 
in all the better position to secure any improvement in prices 
which the state of the market justifies. More metal is being 
delivered. The Furness Railway Company has been reporting 
weekly decreases in traffic since the 3.d of November, 1907, and 
last week the first increase in weekly revenue since that time 
was recorded. In special hematites a fair trade is being done, 
as also in ferro-manganese and spiegeleisen, some of which is 
being exported. Iron ore is in better demand, and more liberal 
supplies of foreign classes are being imported. One or two 
cargoes of Irish brown hematite ore have been imported at 
Barrow. Native classes of ore are at the same prices as last 
week, 17s., 13s. 6d., and 11s. per ton net at mines. 


Steel. 

There is not much change to note in the steel trade. 
Business is only coming in slowly for rails, and the orders in the 
market at the moment do not represent much volume of trade in 
the near future. Keen continental competition is being experi- 
enced, and especially so from the South of Russia. Home railways 
are ordering very little new material, although there is the pro- 
spect of their doing so shortly, with a view of arranging for 
deliveries before prices go up, as they are expected to do before 
long. Some trade is being done in tin bars, hoops, and sleepers, 
a3 not sufficient to provide regularity of employment at the 
mills, 


Shipbuilding and Engineering. 

A floating dock for the Niger River was launched at 
Barrow on Wednesday of 450 tons lifting power. She is intended 
to lift small vessels, and has been built to Lloyd’s requirements. 
The Union and Castle Line steamer Donattar Castle is now in 
Barrow undergoing important alterations to adapt her for the trade 
of cruising to Norway and the Mediterranean. There is much 
activity in the submarine department and in the gun mounting 
shops. Much progress is being made with the fitting up of the 
British battleship Vanguard. One of her tripod masts has been 
stepped, and her forward funnel has been fixed. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 10,617 tons—iron 3476 tons, and steel 7141 tons 
—as against 10,211 tons for the corresponding period of last year, 
a decrease of 5¥4 tons. For the year to date the shipments aggre- 
gate at 222,881 tons, against 199,586 tons for the corresponding 
period of last year, an ingrease of 23,295 tons. Coal and coke in 
small demand, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House and Gas Coal. 

Hovuse coal, owing to the continued fine weather, is 
weaker in demand, but no further reduction in price is im- 
mediately contemplated. There has been a fair local business 
doing, but the call from the metropolitan and Eastern Counties 
markets is considerably less. Decreased trade is also reported 
from the Derbyshire districts. We mentioned last week that 
prices had been lowered on the best qualities of household fuel 
from 9d. to 1s. per ton, and on secondary grades by about 6d. per 
ton. ‘This condition of affairs is maintained. Gas coal is not quite 
so buoyant as it was, the contract drawings being scarcely equal 
to what they were. We see it stated that several inquiries for 
cheap lots for stocking have been received, but it is somewhat 
early yet for gas companies or Corporation gas departments to put 
down reserve stocks for winter consumption. 


Small Coal and Coke. 

The better grade material in slacks is still in good request 
and realising full values. Secondary grades are not any more freely 
inquired for. The qualities used in Lancashire and other textile 
localities are in good demand at 4s. 6d. to 5s. 6d. per ton. A fair 
demand continues for coke, a favourable factor being the termina- 
tion of the dispute in the Frodingham district. A slight improve- 
ment in coke is reported in Derbyshire, where, however, the output 
is more than equal to the demand. The quotations for coke keep 
as previously given, viz.: Best washed coke, 10s, 6d. to lls. per 
ton ; unwashed, 10s. to 10s. 6d. per ton. 


The Iron Market: Work Resumed at Frodingham. 


Work was recommenced at the blast furnaces and mines 
in the Frodingham district on the 17th inst., but it will be a few 
days before all the men who went out are reinstated. There is 
no reason, however, in the present state of trade, why all should 
not be found employment, the demands for Lincolnshire iron 
being well maintained ; the difficulty, indeed, having been chiefly 
one of delivery, and not of lack of stocks, which were of consider- 
able amount when the dispute began. Owing to contracts being 
so much -in arrear, the Lincolnshire makers, at the time of 
writing, are off the market, and are not quoting at present. 
Several of the Derbyshire makers, we learn, are also practically 
off the market, being sold so far ahead that they are not eager to 
commit themselves further, in the hope and expectation that 
better prices will be obtained later on. . 

Iron Quotations. 

Meanwhile the official quotations formerly given remain 
as follows :—Lincolnshire, No. 3 foundry, 47s. 6d. per ton; No. 4 
ditto, 46s. 6d. per ton; No. 4 forge, 46s. 6d. per ton ; No. 5, 
mottled and white, 46s. 6d. per ton ; basic, 48s. per ton—ls. 6d 

r ton premium required on all these qualities for deliveries to 
the end of June. Derbyshire, No. 3 foundry, 50s. per ton ; No. 4 
forge, 49s. per ton. Lincolnshire and Derbyshire quotations net, 
delivered in Sheffield and Rotherham. No change in hematites, 
the advances already noted being maintained. A moderate 
export trade is still proceeding ; the home demand and new work 
unaltered. West Coast hematites, 68s. to 69s. per ton; Hast 
Coast, 64s. to 65s. per ton, both less 2} per cent., delivered in 
Sheffield and Rotherham. 


Hoops, Bar Iron, and Sheets. 
Situation unchanged, and former quotations remain, viz., 
hoops, £7 10s. per ton; bar iron, £6 10s. per ton ; sheets, £8 10s, 
per ton. 


The Heavy Industries. 

There is practically no change in the various departments 
of the heavy industries from what was stated last week. The 
marine material trade is but lightly engaged, the shipbuilding 
industry having yielded slight additional work of late. The con- 
tract to provide the engines for one of the dockyard scouts has 
been placed with a Sheffield firm, The file and tool steel branches, 


which look to shipbuilding for much work, are deriving little bene- 
fit at present. No doubt local establishments will benefit later on 
when the Dreadnoughts are being constructed. In steel for mer- 
cantile vessels the local forges and foundries are reported to be 
doing less than at any time this year. 


Colliery Development at Denaby. 


A development of exceptional interest is being made at 
the Denaby main colliery. An electric winding engine is being 
fixed in the Barnsley seam, which is about 1380ft. deep, at a spot 
from which it is intended to sink a shaft 14ft. diameter to the 
Parkgate seam of coal, 780ft. below, the total depth of this seam 
being 2160ft. from the surface. The engine is designed to wind 
about 140 tons per hour, with two double-decked cages, each 
capable of carrying four tubs of coal. The winding motor is 
designed for a peak load of 700 horse-power, and a mean load of 
340 horse-power, at a speed of 392 revolutions per minute. The 
whole of the machinery is carried on a massive box bed-plate, 
weighing about 12 tons, which runs all round the engine, and has 
had to be designed in sections for the convenience of getting it 
down the mine and underground. Tne mechanical portion of the 
work has been made and erected by Needham Brothers and by 
Brown’s Borough Foundry, Barnsley, the electric portion having 
been supplied by Siemens Brothers, The Cadeby colliery shaft, 
which is 2289ft. deep, is as yet the deepest in Yorkshire. The 
output of the Cadeby and Denaby collieries is at present upwards 
of 30,000 tons per week. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 


THis week has been a quiet time in the Cleveland pig 
iron market, business being disorganised by the state of the warrant 
market, due to the operations of speculators. The recent upward 
movement in prices of warrant iron led to a-good many people 
outside the iron trade having a ‘‘ flutter” in the expectation that 
prices would continue to go up, and that they would in a short 
time be able to clear out at a substantial profit to themselves, 
But when they began to sell to realise the profit prices dropped, 
and this brought the speculators in with a rush, and that hastened 
the downward movement, and checked legitimate business. In a 
few days there was a fall in values of over 1s, per ton, and con- 
sumers held off until there were indications that the bottom of 
the slump was about reached. Cleveland warrants, which were 
up at 48s. 9}d. per ton cash buyers on Monday of last week, the 
best price since early January, could be had at 47s. 74d. before 
the week was out, and on Tuesday this week 47s. 9d. was the 
regular quotation. It cannot be said that there was any change in 
trade to bring about any decline in values, and to nothing but 
speculation among outsiders can the drop be attributed. That 
reduced also the prices of makers’ iron. On Wednesday of this 
week a slight turn for the better was to be noted, the endeavour to 
sell out was less pronounced, and apparently the downward 
movement was checked, so that sellers have a better outlook 
again. The quotation for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron was steady on Wednesday at 48s. per 
ton for early f.o.b. delivery, No. 1 was at 50s. 6d., Nos. 4 foundry 
and forge at 47s., and mottled and white 46s. 6d., with 6d. more 
in each case for next quarter’s delivery. The Tees Furnace 
Company, Limited, has pulled down two of their three furnaces, 
and is to rebuild them on new lines and with all the latest 
improvements, It is probable that the works will not be restarted 
until next year. 


Hematite Pig Iron. 

Consumers of East Coast hematite pig iron are very 
slow about buying, but they have plenty ordered for delivery 
over the current half-year, and some well into the third quarter 
of the year. Producers-are not badly off for contracts, and are 
thus able to keep up their quotations, though there are still 
some second-hands who are offering small lots at lower rates 
than the makers wil] look at. There is, however, nothing like the 
amount of speculation in the hematite iron trade that is reported in 
connection with the ordinary Cleveland iron trade, but there are no 
East Coast hematite warrants now with which to operate; no 
hematite iron ever goes into the public store in this district, and 
that has been the case for a long time. It is practically legiti- 
mate trade that at present regulates the value of hematite iron in 
Cleveland. Thesituation should be a little more favourable, seeing 
that somewhat more encouraging reports are forthcoming with 
respect to the shipbuilding industry, and it is to produce materials 
which the shipbuilders need that bematite iron is chiefly used. 
While some of the second-hands have continued to sell mixed 
numbers this week at 55s. per ton for immediate delivery, only very 
smail parcels were obtainable from them, and the makers’ general 
price was 55s. 6d. per ton for prompt and 56s. for delivery over 
next quarter, while hematite forge for early delivery is at 54s. 6d. 
Rubio ore is oniy bought freely when orders fur hematite iron are 
coming to hand in good numbers. This week buying has been 
practically at a standstill, but the price has been kept up to 
16s. 3d. per ton delivered at North-East Coast ports. Some 
improvement in ore freights must be reported, shipowners 
securing 4s, 3d. per ton Bilbao to Middlesbrough, where they have 
been taking 3s. 104d. during the greater part of the year. This 
tends to strengthen the quotations for ore, 


Stock of Pig Iron. 

A satisfactory report cannot be given with respect to the 
stock of Cleveland pig iron in Connal’s public store, for, not- 
withstanding good shipments, the stock is increasing rather 
rapidly. That tends to incline the speculators to sell out as 
quickly as possible, and thus weakens the quotations for warrant 
iron. On Wednesday Messrs. Connal reported that they held 
215,201 tons of Cleveland pig iron—an increase of 10,461 tons for 
the month, whereas a decrease might reasonably have been 
expected in the spring season. Not only is the stock of No. 3 
increasing, but that of No. 4 foundry is also rising. Wednesday’s 
stock consisted of 210,743 tons of No. 3; 3593 tons of No. 4 
foundry ; and 865 tons of iron not deliverable as standard. No 
other iron is stocked just now in the public stores in this district, 


The Ore Trade. 

The supply of Cleveland ironstone continues short of 
requirements, though there are fewer furnaces in operation 
than for some years. Efforts are being made to increase the pro- 
duction. Messrs, Pease and Partners are about to reopen the 
Codhill Mines, near Hutton Lowcross, which were abandoned over 
thirty years ago, and the produce is to be conveyed through a 
tunnel underneath Ayton and Easby Moors to the new Monument 
Mines, which the same firm are opening out under Easby Moor, 
near to Capt. Cook’s Monument, where it will be loaded into rail- 
way trucks. The difficulty of getting adequate supplies of Cleve- 
land stone will probably be increased when the new Hight Hours 
Act comes into force. The mine owners and the representatives 
of the men have under consideration arrangements which are to 
minimise the cost of applying the Act. 


Manufactured Iron and Steel. 

On the whole a hopeful tone is manifesting itself in most 
of the branches of the finished iron and steel industries of this 
district, more particularly the rail, hoop, and sheet departments, 
and some improvement may be expected in the plate and angle 
demand, seeing that there is a turn for the better in shipbuilding. 
The price of East Coast steel ship wag is £6, less 2} per cent, 
f,o,t., but the German plates that have been received have been 
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done at a lower figure than this. It is also reported that they 
have been sent to Belfast, which takes large quantities of East 
Coast plates and angles. Iron ship plates are at £6 7s. 6d., steel 
ship angles at £5 12s. 6d., iron ship angles at £6 15s., steel bars at 
£6 5s., and iron bars at £6 15s., all less 24 per cent. f.o.t. Heavy 
steel rails can be bought at £5 5s. net f.0.b. Tees, 


Shipbuilding and Engineering. 

There are further evidences of revival in the shipbuilding 
industry. The low prices are bringing owners forward, and yards 
which have been closed all the winter are being reopened, while 
at the others the number of men employed has been increased. 
The Tyne Iron Shipbuilding Company’s yard, which has been laid 
off for several months, will be reopened on Monday, while 
arrangements are being made for re-starting the yard of Sir James 
Laing and Sons at Sunderland. 


Tees Transporter Bridge. 

At last, after much delay and discussion, it is definitely 
arranged that there shall be a transporter bridge over the Tees at 
Middlesbrough, and there is no longer any possibility of drawing 
back. It is settled that it shall be built by Sir William Arrol and 
Co., of Glasgow, and the necessary bonds have been signed. The 
contract price is £68,026, and the bridge is to be completed in 
twenty-seven months from the date of the signing of the contract, 
while the contractors are to maintain the bridge for twelve months 
after completion. 


Coal and Coke. 

The coal market is steady, but hardly so busy as it 
was last month. The collieries are working fully, and shipments 
are very good. It is expected that this condition of affeirs will 
be maintained, but much depends upon the labour differences in 
Wales and the application of the Eight Hours Act in other dis- 
tricts on July Ist. Prices are firm—best steam coal at 12s. 3d.; 
best gas, 10s. 44d.; seconds, 9s. 6d.; coking coals, 9s. to 9s. 6d.; 
and bunkers, 9s. 6d. to 10s., all f.0.b., the last named being the 
best price of the year. Coke is strong, foundry being quoted 
at 17s. f.o.b., and furnace at 15s. 9d. per ton delivered equal to 
Middlesbrough, 








NOTES FROM SCOTLAND. 
(From our own Corvespondent.) 
Increased Dealing in Warrants. 

ON some days lately the Glasgow pig iron warrant market 
suggested reminiscences of former times, when exciting contests 
took place between bulls and bears. Fora long time the market 
has been in a dull condition. Dealing has been confined to 
Cleveland warrants, and it has been no unusual thing for a mect- 
ing of the ‘‘ ring” to be held without actual business being done. 
During last week, however, no less than 70,000 tons of iron 
changed hands, and the variation in price was as much as ls. per 
ton. Of course, a principal reason of the long restriction of 
business has been the smallness of pig iron stocks and 
consequent reduced number of warrants in circulation. With the 
increase of stocks, scope is furnished for a wider and freer market ; 
and a further addition to stocks, which may not unlikely take 
place, will increase the confidence of dealers, who are always shy 
of operating when the warrants available are limited in numbers. 
For this latter reason, indeed, speculative business in Scotch pig 
iron has been at a standstill during the last two years. It may 
be fairly open to question whether it has been good for business 
as a whole that pig iron should thus be kept so tightly by the 
head. Ironmasters, no doubt, have a better chance of obtaining 
control over the market when public stocks are light, and yet 
they have not been able to keep up prices much above what 
may be regarded as a natural level during the greater part 
of the time in which there has been no speculative business in 
Scotch warrants. The large increase in the manufacture of hema- 
tite pig iron, which hitherto has been nearly all consumed at home, 
has for some years past added considerably to the position of 
makers ; but with poor demand, and an increase in stocks, it is 
quite conceivable that the time may recur when the “ring” shall 
again prove as important a market for pig iron as it has done in 
past times. A few days ago Cleveland warrants touched 48s, 10d. 
cash, 48s, 4d. one month, and 48s. 8d. for delivery in three months. 
Transactions have since been recorded at 47s. 8d. cash, 47s. 104d. 
one month, and 48s. 44d. three months, the prices continuing to 
fluctuate to some extent. 


Easier Tendency in Scotch Iron. 

A reaction has occurred from advanced prices of Scotch 

pig iron, which were arranged a fortnight ago, when all the 

rands were raised 6d. to ls. per ton. In a number of cases this 
advance has since been lost, and one or two high-priced special! 
brands are cheaper than they were before the advance took place. 
Monkland, No. 1, is quoted at Glasgow 56s.; No. 3, 53s. 6d.; 
Carnbroe, No. 1, 57s.; No. 3, 54s.; Clyde, No. 1, 59s. 6d.; No. 3, 
53s. 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s.; Calder, No. 1, 
60s.; No. 3, 55s.; Langloan, No. 1, 60s.; No. 3, 55s. 6d.; Summer- 
lee, No. 1, 60s. 6d.; No. 3, 53s. 6d.; Coltness, No. 1, 87s. 6d.; 
No, 3, 56s. 6d.; Glengarnock, at Ardrossan, No. 1, 62s.; No. 3, 
57s.; Eglinton, at Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 
53s. 6d.; Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 53s. 6d.; 
Shotts, at Leith or Glasgow, No. 1, 60s. ; No. 3, 55s.; Carron, at 
Grangemouth, No. 1. 63s.; No. 3, 6s. 6d. per ton. There are 81 
furnaces in blast in Scotland, compared with 77 at this time last 
year. lt is reported that the demand for No. 1 special brands of 
Scotch pig iron for abroad is well maintained, although the 
inquiry for pigs as a whole is less active than it was a short time 
ago. 

The Hematite Trade. 

The imports of hematite ore into the Clyde have rather 
fallen off in the last few weeks. Freights have been increasing, 
but not so far to such anextentasto causeany appreciable difference 
in the prices of the ore. The output of hematite pig iron is main- 
tained the same as last week, but it is now at the rate of about 
1000 tons per week less than at this time last year. It is under- 
stood that considerable additions are being made to makers’ private 
stocks, and prices are easier, merchants now quoting 57s. 6d. per 
ton for Scotch hematite delivered at West of Scotland steel works. 


Finished Iron and Steel. 

Some fair orders for steel have been placed since last 
report, but the business is still insufficient to keep the works in 
full operation. Makers are not obtaining the share of home work 
they expected, and merchants continue to underquote the Associa- 
tion prices for shipbuilding steel. Ship plates have been booked 
for Australia and boiler plates and sheets for Canada. There is a 
quiet demand for structural material. In the finished iron depart- 
ment there is no improvement, the home inquiry being moderate, 
while the export business is done at extremely low prices. A 
number of the malleable ironworks have occasionally to close 
down fora whole day, and it is the exception to be in a position to 
obtain full employment. 


The Coal Trade. 

The export business in coal has been active, and the 
aggregate shipments continue to compare favourably with those 
of this time last year. Owing to the reduced demand for home 
consumption, especially of household coal, the supplies for ship- 
ment have become heavier, and there is an easier tendency in 
prices of most qualities of coal. There are many inquiries in the 
market for coal for next season’s supply of the principal Scottish 





gasworks, and it is expected that about half a million tons will 
be required for Glasgow alone. Coalmasters are understood to 
have some difficulty in fiting prices, on account of uncertainty as 
to the question of miners’ wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent ) 


Coal Trade of Last Week. 

For some time the dominating fear over the coal trade 
has been the narrowing distance to the time when the eight hours 
scheme will take practical life, and every week has seen this 
increased, but now I am glad to note that confidence is grow- 
ing among the leading authorities in the coal trade that an amicable 
settlement is yet likely. Wherever coalowners met on Monday 
and Friday it was not difficult to read between the lines that 
optimists were in the majority, and that trouble need not be 
looked for by the coalowner. Several indications were regarded as 
sound proof of this. First and foremost there has been a well 
sustained trade for large steam ; secondly, that shipments remain 
heavy ; thirdly, that a healthy undertone prevails, and that the 
disposition to enter into future business is strengthening day by 
day. 

Latest Prices, Cardiff. 

Quiet feeling predominant; little energetic action is 
expected until coalowners’ terms are more open than they have 
been of late. Best large steam, 16s. 3d to 16s. 9d. ; best seconds, 
15s. 6d. to 16s. ; ordinary seconds, 14s. 6d. to 15s.; best drys, 16s. 
to 16s. 6d.; ordinary drys, 14s. 6d. to 14s. 9d.; best washed nuts, 
lds. to 14s. 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s, 6d. 
to 13s ; seconds, 11s. to 12s.; very best smalls, 103. 9d. to 11s. 3d.; 
best ordinaries, 9:. 6d. to 10s. 3d. ; inferior sorts, 9s, to 9s. 3d:; 
very best Monmouthshire black vein, 15s, 3d. to 15s. 6d.; ordinary 
Western Valleys, 14s. 6d. to 14s. 9d.; best Eastern 13s. 6d. to 
13s. 9d.; seconds, 12s, 9d. to 13s. Bituminous coal: Very best 
household, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s.; 
No. 3 Rhondda, 17s. 9d. to 18s.; brush, 13s. 6d. to 14s.; small, 
9s, 9d. to 10s. 6d.; No. 2, 12s. 6d. to 13s ; through, 10s. to 10s, 9d.; 
small, 8s, 9d. to 9s. Patent fuel, 15s. to 16s, Coke: Special 
foundry, 24s. to 26s.; foundry, 18s. to 20s. 6d.; furnace, 15s. 6d. 
to 16s. 6d. Pitwood, 17s. 3d. to 17s, 9d. 


Newport Coals. 

A slight easiness has begun to showitself, and concessions 
have been obtainable from middlemen. May stems well filled. 
Small steam in good request, harder prices likely. Best black 
vein, 15s. to 15s. 3d.; Western Valleys, 14s. 3d. to lds. 6d. ; 
Eastern Valleys, 13s. 3d. to 13s. 6d.; other sorts, 12s, 6d. to 
12s. 9d.;; best smalls, 8s. 9d. to 9s. 3d. ; seconds, 8s. 3d. to 8s. 6d.; 
inferiors, 7s. 6d. to 8s.; best house coal, 15s, to 15s, 3d.; seconds, 
14s. to 14s, 3d. Patent fuel, 14s. to 14s. 6d ; coke, foundry, 
17s. to 18s.; furnace, 163. to17s. Pitwood, 17s, 6d. to 17s. 9d. 


Swansea Coals. 

No alteration of consequence. Supply of ready tonnage 
below the mark, and quotations for immediate delivery weaker. 
Only the machine-made French nuts kept up the prices ; culm and 
duff low. Best malting, large hand-picked, 23s. to 233. 6d. net ; 
seconds, malting, large, 20s. to 20s. 6d. net; big vein. large, 18s. 
to 18s. 6d., less24 ; red vein, large, 13s. to 13s. 6d., less 24 ; machine- 
made cobbles, 22s. to 23s. net; Paris nuts, 23s. to 24s, net; 
French nuts, 23s. to 24s. net; German nuts, 223 6d. to 24s. 
net ; beans, 16s. 3d. to 16s. 6d. net; machine-made large peas, 
103. to 11s, net ; machine-made fine peas, 8s. 6d. to 10s. net; 
rubbly culm, 5s. to 5s. 3d., less 24; duff, 3s. 3d. to 3s. 6d. net. 
Steam coal: Best iarge, 15s. to 15s. 6d., less 24 ; seconds, 13s. 
to 14s., less 24; bunkers, 10s, 3d. to 10s. 9d. No. 3 Rhondda, 
large, 18s. to 18s. 6d., less 2} ; through, 15s. to 15s. 3d., less 25 ; 
small, 10s 3d. to 10s, 6d., less 24. Patent fuel, 13s. to 13s. 9d., 
less 24. Opening of a new line from Rhondda—another step in 
the series of great efforts towards the thorough development of 
tke coal area—was made on Saturday, when Lord Bute and Sir 
W. T. Lewis, accompanied by officials, travelled from Cardiff on 
Saturday to the Bute Merthyr Collieries, Treherbert. The object 
was to inaugurate the new line from the Treforest junction, the 
coal being produced from collieries which were first worked by the 
grandfather of Lord Bute on the estate. The formation of the 
line has been the successful completion of Sir W. T. Lewis’s policy 
to develop a Rhondda connection from Pontypridd. 


Tin-plate. 

Prospects are again good. On ‘Change, mid-week, the 
authoritative announcement made was that prices were firm, with 
a good, steady demand. There are buyers, said one authority,. of 
oil plates at 12s. and 17s., but few sellers. Latest prices :— 
Ordinary plates, Bessemer, 12:. 14d. to 12s, 3d.; one quotation, 
1ls. 10}d. to 12s. 3d.; 1.C. ternes, 21s. to 21s. 3d.; C.A. roofing 
sheets, £8 7s. 6d. per ton ; big sheets for galvanising, £8 7s, 6d. to 
£8 10s.; finished black plates, £9 5s. to £9 7s. 6d.; galvanised 
sheets, 24g., £12 103.; block tin, £131 5s. cash, and £132 5s. three 
months. Other quotations, Swansea:—Copper, £58 18s. 9d. cash; 
three months, £59 12s. 6d.; lead, £13 12s, 6d.; Spanish, £13 7s. 6d.; 
spelter, £21 17s. 6d.; silver, 24,5,d. per oz. 


Iron and Steel. 

The only ironworks showing any degree of vigour— 
Dowlais—has indicated slackening times of late. The dispute at 
the furnaces, it is currently remarked at the works, is the chief 
cause of this, but it is evident that other causes are at work, and 
that probably the great developments there may be affected 
temporarily ; there was an intention, it was stated, to begin the 
new blast furnaces, but no step lately has been taken in this 
direction. Heavy steel rails, sleepers, bars and tram plates were 
turned out in moderate degrees last week, and hope given that 
with the new month prospects might improve. Some sub- 
stantial cargoes of iron ore came in last week, principally for 
Ebbw Vale and Dowlais. Only one cargo of steel came from 
Bruges to Newport (Mon.). Pig iron produce at Baldwin’s con- 
tinues satisfactory. Railway iron not in large demand, though 
price favours buyers ; quotations are not very prominent, but it is 
understood that they are down at the lowest, and any change must 
be for higher. Bars Bessemer, £4 8s. 6d. to £4 9s. 6d.; Siemens, 
to £4 10s.; hematite mixed numbers, 56s. 14d. cash and month ; 
Middlesbrough, 47s. 94d. cash, and 48s. 04d. month ; Scotch, 
53s, 73d. cash and month ; Welsh hematite, 62s. delivered ; East 
Coast hematite, 60s. 6d. to 61s. 6d., c.i.f.; iron ore, Rubio, 15s. 6d. 
to 15s, 9d. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


ONE of the most momentous labour troubles that has occurred 
in New South Wales has just been investigated before the 
Commonwealth Court of Conciliation and Arbitration. The case 
was in connection with the dispute between the Broken Hill 
Proprietary Company and the Amalgamated Miners’ Association. 
The company employed about 4195 men at Broken Hill, N.S W., 
or at Port Pirie, S.A. In the year 1903 a dispute arose between 
the Broken Hill companies and the Miners’ Union, and by an 
award dated September, 1903, the New South Wales Arbitration 
Court decided the dispute principally in favour of the com- 
panies. The operation of this award ceased in 1905. 
The unions having become dissatisfied with the conditions of 
labour, a conference took place in 1906 when an agreement was 





made between the twelve principal companies of Broken | {ill 

four unions of workmen, is agreement was confin re: 4 
members of the unions about Broken Hill, and it was to last. S 
the end of the year 1908. until 

Although the clause in the agreement relating to « 
applied only to Broken Hill, the company gave rh ot nae 
time increases of wages in the same proportion to its work 
at Port Pirie. Those at Broken Hill who had been renal a 
7s. 6d. per shift got by virtue of the agreement 8s. 74d, and we 
the same time those who had been paid 7s, 2d. per shift at Port Pj M4 
got 8s 3d. This all-round increase in wages was not aan 
dependent on the selling price of metals, but was obligatory in its 
full sense for a definite and fixed amount for two years. ~ ’ 

The chairman of the Broken Hill Proprietary Company havi 
announced that the wages would have to be reduced at the clow 
of 1908, the unions requested a conference with the Association of 
Mine Managers at Broken Hill. This conference was eventually 
held, and, although one of the leading companies withdrew cs 
agreement was made with nine of the leading companies for a 
continuance of the former agreement. In delivering judgment 
on the rate of wages to be paid Mr. Justice Higging gave q 
masterly review of the situation, the ‘‘ cost of living ” being made 
the deciding factor. His honour decided that the “living wage 
must be sacrosanct” whatever the position of the industry, He 
awarded the wages to be paid to unskilled labourers to stand as 
they were in 1908, viz., 8s. 7}d. per day at Broken Hill, and 
8s. 3d. at Port Pirie. ; 

Argument has been concluded in the Industrial Court of New 
South Wales in the matter of the informations laid by the Crown 
against Messrs. G. and C. Hoskins, proprietors of the Lithgow 
Ironworks, that they had rendered themselves liable to a fine of 
£1000 by locking their workmen out. In the course of delivering 
judgment, Judge Heydon remarked that Messrs, G. and C. Hoskins 
took over the ironworks at Lithgow from Mr. Sandford in a very 
spam InJunelastthey wereconfronted with the fact that the 
3onus Bill, upon the passage of which they had relied for assistance to 
the industry, had failed to become law and was thrown out at the 
last moment. They then, on June 8th, wrote to their work people 
putting before them proposals for a reduction of wages, pending 
the passing of the Bill. In the alternative, it was intimated to the 
men they had decided to close down the works, As the men did 
not take to the proposal favourably, a further communication was 
made to them, modifying the proposals by offering to hold the 
money deducted from wages until September, when, if the Bonus 
Bill passed, it would be paid back to them. At a meeting after. 
wards held to discuss the matter the men declined the offer, and 
a notice was issued the same day that the works would be closed 
down until further notice. While his honour admitted a man 
might close his works for any legitimate business purposes which 
was not an aggressive or coercive action against the men, he 
considered that the circumstances, the action of closing down, 
would have the effect of making the men feel the pinch, and the 
conclusion he arrived at was to impose a fine of £50 with £10 10s, 
costs in the first case, and as the second case was not withdrawn, 
a penalty of £10 and £10 10s. costs was imposed. 

Tenders have been accepted by the Queensland Government for 
the supply of large quantities of wire netting—that of Thomas 
Brown and Sons, for 200 miles 42in. by 1} mesh and 17 gauge 
at £24 6s. 3d. per mile, and that Geo. Wills and Co., for 300 miles, 
42in. by 14 by 17 at £19 7s. 8d. per mile—the price in each 
case being c.i.f. and e., City Wharf, Brisbane. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer-Commanders.—C. H. A. Bermingham, to the Vin- 
dictive; G. H. Stainton, to the Scylla, on recommissioning ; 
W. R. Parsons, to the Victory, additional, for oil fuel course ; 
A. E. Cox, to the Commonwealth, on recommissioning ; E. F, 
Sparks, to the Mars, on recommissioning. 

Engineer-Lieutenants.—A. J. Butler, to the Scylla, on recom- 
missioning ; F. Alexander, to the Africa; B. J. G. Johns, to the 
Queen; O. C. D. Dallas, to the Albion; R. D. Cox, D. J. 
Weeks and R, H. Withey, to the Commonwealth, on recommis- 
sioning; H. G. Radford and G. J. Mathews, to the Mars, un 
recommissioning ; C. J. Limpenny, to the Forth, additional, and 
for the Onyx, on recommissioning, and for service with sub- 
marines ; F, Morrison, P. E. Cutlack, and J. J. Sargent, to the 
Victory, lent for oil fuel course. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


We learn that Messrs. R. Richards and Co., of Upper Ground- 
street, S.E., have purchased nearly the entire stock of Messrs. 8. 
Owens and Co.’s well-boring tools, which were disposed of ata 
recent sale. 

Messrs. MOUNTAIN AND GIBSON have asked us to say that they 
have obtained larger works, and have arranged to take over 
Messrs. Thornewill’s works at Burton-upon-Trent. The business 
will shortly be transferred from Bury to the new works. 

Mr. H. V. Kramer, late managing director of Kramos, Limited, 
of Bath, has now severed all connection with that company, and 
has formed, in conjunction with the Witton Engineering Works, 
Birmingham, the Witton Kramer Electric Tool and Hoist Com- 
pany. 

Tue Electric Lighting and Tramways Accessories Company, of 73 
and 75, Finsbury-pavement, E.C., asks us to state that it has 
started business at the address given, and that Mr. A. W. Boreham 
has been made manager. Mr. Boreham was for many years with 
the Consolidated Supply Company, Limited, of Canonbury, and 
the British Electric Car Company, Limited, of London and Man- 
chester. 

WE notified some months ago that there was to be a change of 
proprietorship in the business of the Newall Engineering Company, 
and that the works and offices would be transferred later to Black- 
horse-lane, Walthamstow, E. This removal is now completed, 
the new factory running, and arrangements made for continuing 
the production of those articles associated with the Newall 
name, &c, 








ConTracts.—Doulton and Co., Limited, have received the order 
for supplying the whole of the sanitary appliances for the new 
offices at the extension, Waterloo Station, London and South- 
Western Railway. The extra sanitary accommodation at the 
Imperial International Exhibition, Shepherd’s Bush, which is 
necessitated by the requirements of the London County Council, 
has also been placed in their hands by Mr. Imre Kiralfy.—Fielding 
and Platt, Limited, Atlas Works, Gloucester, are supplying three 
120 B.H.P. oil engines for H.M. Government, two oil engines for 
the water supply of Stow-on-the-Wold, and a suction gas engine, 
gas plant and pumps for the town water supply of Wotton-under- 
Edge.—Thoe National Physical Laboratory has recently acquired 
an Izod pattern impact tester after having given it a lengthy 
period of trials. —Samuelson and Co., Limited, of Britannia Works, 
Banbury, have recently obtained the contract for the supply of 
the ‘*‘ Down Draught” smiths’ hearths, together with the neces- 
sary Roots’ blowers and motors, &c., for the new smithy about to 
be built by the North British Locomotive Qompany, Limited, 
Glasgow. 
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ES FROM GERMANY, FRANCE, BELGIUM, &c. 


NOT 
(From our own Correspondent.) 
Rheinland- Westphalia. a3 

THERE is no change to note in iron and steel, both raw 

ed. Business is we to a as a 
0 yrising spirit being quite alarming. uotations 
et A ‘ oe fore, but in many cases they show a 
es downwards. Spring trade altogether has been a disap- 
on veel for very few and generally but small orders have come 
ant now makers and dealers are indulging in the most pessi- 
pe itie views, considering a thorough improvement quite out of the 
posses Mi for this year. Competition among the large works has 
further increased, causing prices to be weak and fluctuating. 
Dealers being well supplied with material, they can purchase but 
ing to a very languid tone in the building line, business 


and finish 


i Own; 

oo oe tbe ee the Steel Convention are stated to have been but 
moderate. Railway material is quiet. Pig iron in Rheinland- 
Westphalia remains somewhat dull, and the works complain of 


insufficient demand. With the exception of hematite, which can 
be obtained at M. 58 to M. 59 p.t. free Oberhausen, list rates have 
remained the same as before, Luxemburg foundry pig being quoted 
M. 45 p.t. free Luxemburg and German foundry pig 54f. to 55f. p.t. 
or On the scrap iron market more firmness has been felt 
recently. The bar mills state employment to have slightly 
improved during the week. Quotations are M.100 p.t. free 
Rhenish-Westphalian works and M. 90 to M. 92 p.t. free Mosel 
and Saar works. Plates are disposed of at M. 103 to M. 105 p.t. 
at works, the shipbuilding industries buying pretty freely now. 
Employment at the plate mills is a little more satisfactory now 
than during previous months ; better qualities easily fetch M. 120 
to M.122 p.t. The Siegerland ironworks are ‘moderately well 
oeenpied, although the trade in malleable iron is the reverse of 


brisk. 


at works. 


Coal in Germany. 

In Silesia sales in coal have been rather slow. Coke is 
also influenced by the weakness in the iron industry. A reduction 
in output of coal of 20 per cent. has been contemplated, against 
10 per cent. in previous months. Official accounts from the 
Rhenish- Westphalian district state the coal trade to be unsatis- 


factory 


Austria-Hungary. 

Irregular activity in most departments is reported from 
the iron market in Austria-Hungary. Complaints of the difficulty 
experienced in making a profit are general, and the worst is that 
quotations do not show the slightest inclination to improve. A 
steady though rather limited business is done in coal. 


Satisfactory Accounts from France. 


At recent meetings of French ironmasters in Paris a con- 
tinuation of the favouratle condition in most departments was 
reported. It was stated at the same time that a further rise in 
prices was not likely to take place for the next few months. In 
the East and in the Marne Department business has shown much 
animation recently, and numerous orders have been booked. In 
the French coal trade the uncommonly strong competition of 
German firms, which are throwing part of their heavy stocks on 
the French market, has caused prices to fluctuate. Consumers 
pay reluctantly the rates quoted by the French ports. The 
Aciéries du Nord et de |’Est have signed contracts with West- 
phalian firms for deliveries of 35 per cent. quality coal at 15.75f. 
p.t. free place of consumption. In the Nord and Pas de Calais 
district sales are regular and satisfactory, in the Loire district 
stocks are increasing, and reductions in prices are granted in 
special instances. 


More Firmness in Belgium. 


Though concessions are still granted here and there, the 
tone generally is firm. Dealers’ stocks having decreased, they are 
purchasing rather freely now to refill their stores, and there has 
en a general increase in forward sales, which is a true indication 
of the healthy tone of the iron business. Producers, however, do 
not care to commit themselves very far ahead when prices 
evidently tend upwards. Pig iron remains comparatively quiet ; 
imports from Germany, Luxemburg and France have been 
increasing. Scrap iron is being sold at the former price of 60f. to 
63f. p.t., German firms being the chief purchasers. Orders of 
weight were obtained in girders and sectional iron, but still the 
orders available are not sufficient to secure regular employment to 
the shops. There is talk of a reduction of 4s. p.t. in the export 
prices, Rails are quiet, while plates, as well as sheets, are in 
improving request at stiffening quotations. The general aspect of 
the coal trade in Belgium is more favourable than in the beginning 
of April. Deliveries increase ; they were 35,120 t. more than last 
year, during the period from the 8th to 24th of April, and the total 
increase since beginning of the year was 7 per cent. The demand 
for dry sorts of coal for brick kilns is languid ; over-production in 
the briquette trade has caused quotations to decrease. In coke 
more life has been felt. 








AMERICAN NOTES. 


(Fiom our own Correspondent.) 
NEw York, May 11th. 

THE past week has been one of exceptional and somewhat unex- 
pected activity in the pig iron market. Large contracts for all 
kinds of pig have been closed aggregating close on to 100,000 tons, 
in which basic and Bessemer pig figured. A few northern fur- 
naces have sold their output up to July Ist, and at the present 
rate of ordering the list of sold-up furnaces will be materially in- 
creased, The Reading Railroad Company will ask this week for 
estimates for 17,000 tons of steel material for track elevation. 
Other systems are now making up estimates for construction iron 
Which will be placed with mills as soon as details can be arranged. 
the movement of Lake ores is increasing notwithstanding a 
strike, and prices will probably be fixed the same as last year. 
Coke is not active, as current wants are pretty well supplied. 
The supply of anthracite is far beyond any probable demand, as 
it is the policy of the companies to carry immense stocks to be 
availab'e in the event of strikes. Activity is increasing in the 
Western bituminous coalfields, and some railway systems are 
taking steps to supply their own wants. The freight car builders 
are receiving large orders for steel cars to be furnished during the 
summer, Taking railway demand generally, it is still backward 
as compared with what it is under normal conditions. General 
building activity is greater, as shown by building reports from 
thirty large cities within a few days ago. Bank clearings are full 
of encouragement, indicating a volume of business but little below 
the figures of two years ago. The Government have just issued a 
statement showing the national wealth at 107,000,000,000 dols., 
or a per capita of 1.310 dols. It shows there are still 800,000,000 
acres of public land available. The available iron ore supply is 
given at 4,785,000,000 long tons, and the greatest annual output 
52,000,000 tons, 

An improvement in the electrical industries is giving a little 
stronger tone to the copper market. Lake is quoted at 13} and 
electrolytic 123. A stronger buying movement is in sight in 
domestic lines. Lead is dull, though consumption is up to the 
average. Railroad building in Alaska promises to open up exten- 
Slve copper deposits, 











BRITISH PATENT SPECIFICATIONS. 


When ani: tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specijsication. 





Any person may on any oy the a mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ojfice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


14,163. July 3rd, 1908.—IMPROVEMENTS RELATING TO APPARATUS 
FOR CONTROLLING THE SUPPLY OF FEED WATER TO STEAM 
GENERATORS, Société Anonyme du Temple, of 8, Avenue 
Perceer, Paris. 

The invention has for its object an automatic starting device for 
the feed pumps of steam generators. This device actuates the 
pump as soon as the level of the water in the boiler falls below a 
certain height. This device consists of two boxes A and B. The 
box A communicates with the upper part of the boiler, and receives 
steam continuously through the pipe C. The box B, which forms 
the base of the apparatus, is connected with the lower part of the 
boiler by the pipe D, it receives water when the level is normal and 
steam when the level in the boiler falls. The upper chamber A is 
in communication by means of a pipe E with the upper part of the 
pipe D. Each of the boxes or chambers contains a device form- 
ing a steam generator and composed of tubes fixed to perforated 
plates. Each of these generators is closed by a lid H on one 


N° 14,163. 























face, the other face being insulated from the exterior by an 
elastic membrane K. The movements of the membranes are trans- 
mitted to a double piston M which controls the piston N—see 
right-hand engraving—by means of the inner lever O, keyed upon 
a shaft, and of the outer lever keyed upon the same shaft. The 
operation of the apparatus is based upon two physical phenomena 
which are confirmed by experience. (1) If a pipe opening on the 
one hand into the steam and on the other hand into the water in 
a steam generator be arranged outside this generator, it is found 
that the temperature of the water in this pipe is always lower 
than the temperature of steam, whatever the pressure in the 
generator may be. (2) If the upper part of a gauge tube ofa 
boiler, that is to say the end at which the steam is admitted, be 
insulated from the boiler, the water fills the gauge tube almost 
instantaneously. The gauge tube may, indeed, be regarded as the 
pipe referred to in experiment No. 1 above, and consequently the 
water filling the lower part of the level is at a lower temperature 
than the steam. Consequently, as soon as the communication 
with the boiler is cut off on the steam side, equilibrium is dis- 
established. There are five illustrations and three claims.— A pril 
28th, 1909. 


BLOWING AND PUMPING MACHINERY. 


25,909. December 1st, 1908.—CENTRIFUGAL Pumps, Henry Davey, 
of Conaways, Ewell, Surrey. 

This invention consists in a form of impeller and a new combina- 
tion of impeller, free vortex and guide vanes. The impeller has 
radial arms or vanes, but not extending to the periphery, as is 
usually the case in centrifugal pamps. Between the ends of the 
arms and the periphery of the impeller is placed a ring of 
vanes of very thin metal with numerous small water spaces. In 











this way there may be a very large number of vanes without 
taking up much of the water-way. The water delivered from the 
impeller enters a free vortex, the vortex expanding to about four 
times the width of the mouth of the impeller. At the outer edge 
of this free vortex are placed guide vanes of thin metal for the 
purpose of guiding the water from the vortex to an annular space 
forming the delivery passage. The same letters of reference 
represent corresponding parts in the two engravings. A is the 
driving shaft or spindle, B the impeller, C the radial arms, D the 
vanes, E the free vortex, F the guide vanes, G the delivery 
passage, H the suction passage, and K the delivery pipe.—April 
28th, 1909, 





INTERNAL COMBUSTION ENGINES. 


19,692. September 19th, 1908.—AN APPLIANCE FOR EFFECTING 
THE REMOVAL OF VALVES OF INTERNAL COMBUSTION, STEAM, 
OR OTHER ENGINES, Edgar Stafford, of 3, New-buildings, 
Elm-grove, Southsea, and William James Peckham, of 3, Elm- 
grove, Southsea. 

This relates to a device for use on internal combustion, steam, 
or other engines having valves actuated by cam and spring or 
similar means, and consists of a sleeve for lifting the valve spring 
to enable the cottar and the valve to be easily removed. The 
tappit guide is screwed externally to receive the sleeve, which is 
screwed internally. The upper portion of the sleeve is slotted to 
clear the cottar. Wings are provided for actuating the sleeve. In 
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the engravings, A shows the screwed tappit guide, B the screwed 
sleeve, C the slots in same, and D the wings for actuating the sleeve, 
The upper engraving shows the application of the device to the 
valve springs of two cylinders X and Y. X shows the valve spring 
in the normal position, the sleeve being screwed hard down on the 
tappit guide, and the valve spring free to act on the valve and 
cottar. Y shows the device in operation. To remove the valve, 
the sleeve is rotated by means of the wings, and raised by the 
action of its internal screw and the screw on the tappit guide until 
the cottar is relieved of the tension of the spring. The cottar is 
then readily removable through the slot C, and the valve may then 
be withdrawn. To replace the valve and cottar the operation is 
reversed. The sleeve may be either circular, hexagonal, square, 
or other shape in section, and operated by spanners, levers, or the 
like, instead of, or in addition to, the wingsshown. Alternatively, 
the device may be fitted to the tappit instead of to the tappit 
guide, or the tappit guide may be screwed internally to take an 
externally screwed sleeve. Alternatively to the slot C, the head 
of the sleeve may be enlarged or shaped to suit any special means 
of securing the valve spring to the stem.— April 28th, 1909, 


DYNAMOS AND MOTORS. 


1651. August 18th, 1908.— IMPROVEMENTS IN MEANS FOR 
BALANCING END THRUSTS IN DYNAMO-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. 

This invention relates to means for balancing end thrusts in 
dynamo-electric machines due to unsymmetrical arrangements of 
the field magnets. In small unipolar machines particularly it is 
sometimes cheaper to employ an unsymmetrical arrangement of 
the field coil with a single field coil rather than a symmetrical 
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arrangement which ordinarily requires two field coils. In such a 
case an end pull on the armature is likely to be produced. This 
invention consists in providing means for balancing this end pull, 
consisting of a mass of magnetic material, such, for example, as a 
steel ring surrounding the end of the armature and adapted to 
be attracted in an axial direction by the flux of the field magnet. 
The left-hand engraving shows a side elevation partly in section of 
a portion of a unipolar machine fitted with a balancing device, 
and the lower engraving is an enlarged detail view of the device, 
A represents the armature and B the field magnet of the machine, 
which is provided with a single concentric field coil C. It will be 
seen that the field magnet B is not symmetrical with respect to 
the armature. With the construction shown, there is a tendency 
for the field winding to pull the armature to the left. To 
counterbalance this pull a ring G of iron or steel, surrounding 











542 


THE ENGINEER 


May 21, 1909 








the end of the armature close to the field magnet, is provided. 
The flux passing from the field magnet into this ring produces a 
pull on it tending to move the armature to the right. This pull 
neutralises the pull on the armature itself. The position of the ring 
G is preferably made adjustable in an axial oe A con- 
venient arrangement for doing this is indicated in the lower 
engraving, in which the armature is provided with a plurality 
of holes at varying distances from its end, into which holes the 
serews or bolts holding ring G may enter.—.Apri/ 28th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


11,305. May 25th, 1908.—AN IMPROVED Friction CLUTCH, 
Joseph Francois Gesgon, of 34, Boulevard de Vilette, Paris. 

This is a clutch for motor cars. The engraving shows a drum or 
clatch member H of cylindrical form, surrounded with elastic 
split rings, and co-operating with the latter in a manner so as 
to permit of an easier shifting movement of the friction surfaces 
M. The friction surfaces are fixed to the inside portions of two or 
more elastic or fisxible plates or sections forming smooth ring 
sections, which are externally provided with wedge-shaped tenons 
N and guided therewith in mortices X of the outer member P. 
The friction surfaces M are normally contracted by the action of 
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the wedge-shaped tenons engaged in the mortices of the outer 
member M, and so turn with the periphery of the inner clutch 
member or drums H through friction. The shifting movement of 
the outer cup or bell-shaped member P produces the disengage- 
ment of the wedge-shaped tenons as oan as the release of the 
friction surfaces from the inner member H. The apparatus works 
in the following manner :—The member P normally engages the 
member H through the intervention of the friction surfaces M, 
and they cannot be disengaged without the co-operation of the 
foot lever, fork, and pulley V. The action of the foot lever moves 


the pulley V with its ball-bearing sleeve to the right, and effects 


the disengagi 
springs and release the friction surfaces, 
ti 


by moving the ember P so as to compress the 
The clutch, as soon as 

e foot lever is released, the member P impelled by the springs 
will move away from the ring T, and the member P will cause the 
engagement of the friction surfaces through the intervention of 
the wedge-shaped tenons N and the mortices. The friction sur- 
faces will then progressively engage the clutch member H.— 
April 28th, 1909. 


TRAMWAYS AND RAILWAYS. 


22,168. October 20th, 1908.—IMPROVEMENTS IN TROLLEY HEADS 
oR COLLECTORS FOR ELEcTric TRACTION, Friedrich Kompe, 
of Engelufer, 2c, Berlin, Germany. 

This invention relates to a device for attachment to those trolleys 
which, by a right and left-hand spiral groove, automatically return 
the overhead wire into its proper groove in the trolley wheel in the 
event of the wire Jeaving the groove. It comprises a new form 
of the fork in which the trolley wheel is journalled, of such a sha 
as to prevent the wire leaving the trolley head laterally when the 
trolley passes under bridges, or the like, or under any firmly fixed 


N° 22,168. 





bodies. Referring to the engraving, the C-shaped pieces of band 
iron A are attached above and below to the prongs B of the fork 
carrying the wheel C. These C-shaped iron members are situated 
in front of the fork in the direction of travel and fulfil the two- 
fold purpose, first, of acting as catchers of the overhead wire 
when the latter is about to jump out of the fork at bridges, &c., 
when the trolley pole is very much sioped downwards, and 
frequently almost horizontal; and, secondly, in the event of 
the roller leaving the overhead wire so close to a transverse sup- 
porting wire that the device cannot conduct the wire at the right 
time into the central groove, of lifting up the transverse support- 
ing wire, or of depressing the roller, withoutallowing the overhead 
oan to slide out laterally over the ends of the fork.— April 28th, 


MACHINE TOOLS AND SHOP APPLIANCES. 


18,928. September 9th, 1908.—AN IMPROVED ENCLOSED CHUCK, 
Friedrich Brandt and Gustav Rauh, of the firm of Brandt and 
Co. Gesellschaft mit beschriinkter Haftung, of Solingen, Rhenish 
Prussia, 

The present invention relates to an improved chuck of the kind 
which is entirely enclosed on the outside, and which possesses no 
projecting parts whatever for fixing the tools, the object being to 
provide an improved construction. It consists of the Morse cone 
A ending in the enlarged part B, provided on the outside with a 
thread, on which fits the conical jaw or drill holder C, with the 
jaw pieces D D placed therein. The drill holder C is provided at 
the lower part with another thread G, and inside with the hole 
to receive the drill shank. The jaws D lying therein are movably 
held by springs, fitted in narrow vertical slots cut through the 





thread B and fixed at the upper square end of the threaded 
enlargement, whilst the lower end of the spring, loosely forced 
into the jaw piece D, allows the side movement of both jaws when 
adjusting the shank of the drill to be held. Both jaws D are pro- 
vided with a further grip Z Z, consisting of superposed alternately 
inclined parts, forming three or more layers, the faces being 
parallel to those of the opposite grip, and the gripping faces being 
cut with vertical teeth, and so arranged that they grip all square, 
si -sided, or round shanks of the drill to be held in an equal 
manner on all sides with the teeth, and, after tightening up of the 
jaws, hold the drill perfectly immovable whilst drilling. The 
adjustment and fixing of the two jaws 1) is effected by the round 
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clamping nut E serewed on over the thread B from above, which 
is provided inside with a conical bore corresponding to the drill 
holder C, and with an inside thread. In order that this nut, 
when screwed down, may bear parallel and closely on the upper 
parts of both jaws D, theseare inclined at the upper outside part. 
In order that with thick drills the jaws D projecting in front of 
the cone C cannot cause any accident when turning, these are pro- 
tected from the outside by a sleeve F’, pushed on and screwed up 
from underneath, it being provided inside with a thread G, so 
that the outside presents a perfectly plain surface, forming an 
entirely closed chuck.—.1ji/ 28th, 1909. 


24,226. November 11th, 1908.—IMPROVEMENTS IN RIVETING 
MAcHINES, William Thomas Sears, 21st and Callowhill-streets, 
Philadelphia, U.S.A. 

The object of this invention is to provide an improved and 
simplified construction of riveting machine, operated by fluid 
pressure, of the class wherein the head is designed to exert 
practically uniform pressure upon the rivets throughout a con- 
siderable part of the latter portion of the stroke and during the 
central of the stroke, to exert pressure which increases 
ractically uniformly for each unit of movement of the head, such 
increase of pressure following to some extent the resistance 
curve of the rivet being acted upon. The machine has but few 
parts. When the riveting head is in its elevated position, the 
piston, and the links connected to its rod, occupy the positions 
illustrated in dotted lines. When fluid under pressure is admitted 
to the cylinder and the piston is moved to cause the riveting head 
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to make an operative stroke, the various parts are so actuated 
that, at the end of such stroke, they occupy the positions shown in 
full lines. Since, however, the arrangement of links and connect- 
ing-rod is such that the pivot connecting the link B to the rivet- 
ing head can never get in line with the pivots connecting the 
links C to the frame A, the pressure exerted by the riveting head 
throughout its stroke will vary in a definite manner, as indicated 
by the curve, wherein each space measured along the horizontal 
line X represents one unit of movement of the riveting head, 
while the distances vertically above the line X represents 
pounds per square inch of pressure exerted by the head. At the 
first portion of the stroke of the riveting head there is a com- 
paratively gradual increase in pressure, while at the central 
portion of the stroke of the head this increase is practically 
uniform for each unit of movement of the head, it having 
been found by experiment to closely follow the curve of resist- 
ance of the rivet during the upsetting operation. Throughout 
the last portion of the stroke of the head the pressure varies but 
little, or is practically constant, notwithstanding that the riveting 
head moves through a considerable distance. Hitherto it has been 
found necessary to adjust the position of the die in the riveting 
head wherever there has been a variation of an eighth of an inch 
in the thickness of material operated on, while with this arrange- 
ment a variation in thickness of three-fourths of an inch is 
permissible without the necessity for such adjustment,—A pril 
28th, 1909, 
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MISCELLANEOUS, 


5428. March 6th, 1909.—IMPROVEMENTS IN AND RELATING 
Bgarinos, Maschinenfabrik “ Rheinland” Actien-(;, 
Diisseldorf, in the Province of the Rhine, Germany. 

This invention relates to ball bearings of the type in whi 

the balls run on two conical surfaces provided on different “a 

centrically arranged parts. ‘hese conical surfaces may be aa 

or curved cones, It has been noticed that in such ball toe 
the race surface on the inner ring wears away very much m, : 
quickly than the race surface on the outer ring. It has ‘lesaas 
been proposed to form such ball bearings with the inner ri 

having a double conical raised surface, so that when one of th 
sides of this raised rib was worn the other side could be emplo = 

This method, however, has the objection that the rings are mo 
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sarily broader or the inner ring projects at one siae laterially 
beyond the outer ring. The object of the present invention is to 

rovide a form of reversible inner ring, which shall not project 
aterally beyond the outer ring. This object is attained by form. 
ing a double conical groove on the inner reversible ring. The 
outer ring A is provided with an inclined race surface for the 
balls K in the known manner. This race surface may be straight 
or curved. The inner ring M is provided with two conical surfaces, 
one only of which is at any given time in use. In the position 
shown the race surface C of the inner ring isin operation. When 
desired the ring M may be reversed so that the conical race surface 
B forms the inner race for the balls. The inner conical faces B (' 
may have any known or desired form, that is to say, they may be 
straight as shown or slightly curved. The principal feature of the 
invention is that these two conical surfaces are inwardly inclined 
to form a groove, as shown. In consequence of this arrangement 
the central ring M may be arranged wholly within the outer ring 
A, and does not require to project laterally to one or other side 
of the outer ring. Further, the inner ring does not require to be 
wider than the outer ring. A further advantage is that there is 
a better distribution of the forces acting on the ball bearing.~ 
April 28th, 1909. 








SELECTED AMERICAN PATENTS. 

From the United States Patent-office Official Gazette. 

918,726. SparK Piuc, F. Bartl, Far Rockaway, N.Y .—Filed 
August 12th, 1907. 

The patent is for a combined sparking plug, comprising essen- 

tially two parts, consisting of a metallic shell with contracted por- 

tion having an inner coating of refractory insulating material 
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lastingly produced thereon, and adapted to become malleable by 

excessive heat, and an inner metallic electrode with a head 

adapted to lodge in the contracted portion of the shell, and having 

a coating of refractory insulating material on the outside, two 

sparking wires, one in each part, whose free ends are arranged 

pia together, and means for securing the inner electrode 
tightly within the shell. There are two claims. 

918,810. SPRING AND EQUALISER SysTEM FOR ELECTRIC L0cO- 
MoTIVES, W. EH. Woodard, Schenectady, N. Y., assignoi bo 
American Locomotive Company, New York, N.Y., « Corporation 
of New York.—Filed September 19th, 1908. : ; 

This is a patent for distributing stresses of all kinds, taking 
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effect on the bogie. There are vertical balance beams as shown, 
and there are springs for controlling the endwise movements of the 
axles, which are distributed by equalising or balance -horizontal 
beams. There are six long claims, 








Tux Diario Oficial, Chile, of 5th March publishes the 
terms of a draft Bill authorising Mr. Zenon Méndez to construct 
and work a steam or electric railway, about 44 miles long, which 
will run from Jeneral Cruz station to Camarico, passing through 
Pemuco. The concession will be for a term of ninety years. The 
same Diario contains another draft Bill authorising the President 
of the Republic to spend up to a sum of 300,000 pesos (£22,500) in 
the construction of a railway from San Felipe to Putaendo, 
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Annual for 1909. London and Ports- 
mouth: Griffin and Co. 

Brassey's Annual is always a welcome addition to the 
naval literature of the year. In no other publication do 
we get the same clear and concise exposition of the naval 
affairs of the previous twelve months, nor the same able 
and unbiassed commentary on naval policy, or warship 
or on the innumerable features of strategy, 


Brassey’ s Naval 


iteee, or technical progress that affect the shipbuilding 
programmes of all nations. The Annual has for many 
years been arranged in a manner most convenient to the 
frequent user, and, as @ book of reference coupled with 
chapters devoted to broad-minded criticism of current 


matters, as well as with more special articles on the naval 
questions of the moment, it forms an historical record of 
much value. The issue for 1909 fully maintains the high 
standard instituted by the previous twenty-two volumes ; 
the year 1908, however, was one of great depression 
throughout the shipbuilding world, and political and finan- 
cial conditions created an atmosphere of uncertainty and 
doubt difficult to gauge, while at the same time the 
drastic enforcement of official secrecy concerning their 
naval programmes adopted by all nations did not facili- 
tate the accurate compilation of naval literature. It 
is not surprising that some portions of the 1909 edition 
reflect these conditions in a marked manner. 

As is now usual, the first three chapters are devoted 
respectively to the British Navy, to Foreign Navies, and 
to comments on comparative strength. To judge the 
naval position merely by the returns for any one year is 
quite impossible, nor does Brassey attempt it; but there 
are some trenchant comments in these chapters that 
should not be overlooked. The opinion is definitely ex- 
pressed that the danger to our naval supremacy, due to 
the expansion of the German fleet, at the present moment 
and in the immediate future has been much exaggerated, 
that with the heavy commitments for old age pensions 
and other purposes which the Chancellor of the Exchequer 
has to meet, a larger increase than that proposed by the 
Government could hardly have been expected in the 
Naval Estimates, and that the burden that has to be im- 
posed on the resources of the United Kingdom to maintain 
the rate of new construction at the two-Power standard, 
as well as our present policy of keeping the fleet in 
immediate readiness for use, is unsupportable. “If our 
naval supremacy is to be maintained,” says Brassey, 
“the resources of the whole empire must be drawn upon 
for the support of the Imperial Navy.” To do them 
justice, the Colonies have already volunteered to share 
the burden, though their offers have not apparently 
been met with a very gracious response. The main 
feature of last year, culminating in the debates in the 
House of Commons in March this year, was the redlisa- 
tion by this country of the determined nature of the 
German intention to create a naval force of great 
power. The exposure of the deplorable condition of the 
French navy in material as well as personnel came as no 
news to the critical observer, nor did the action of the 
United States Congress, in again refusing to embark on a 
large programme of naval expenditure, cause much sur- 
prise, but the well maintained veil of secrecy thrown over 
German shipbuilding, and the comparative smallness of 
the British programme, have created a feeling of uneasi- 
ness throughout the whole country. No one attempts to 
deny the right of any Power to build ships, but if there is 
any possibility of those ships affecting our own position 
we must be prepared to meet them by laying down a 
corresponding majority. Naval expenditure has been 
liberal as a rule, and for many years up to 1907 no 
hostile comments on the numbers Jaid down could reason- 
ably be made, but the capital ships laid down in 1908-09, 
and already provided for in 1909-10, do not constitute a 
sufficient safeguard for our future supremacy. Is it yet 
thoroughly realised by the nation that the new German 
battleships and cruiser-battleships of 1909-10 are to be 
vastly larger than our own? Brassey does not touch on 
the matter, and his columns contain little or no reliable 
data about the new ships of our powerful neighbour, but 
then it may be excused when the Naval Intelligence 
Department itself is solamentably short of the information. 

Of the ships passed into the service, we find in 1908-9 
seven battleships or large armoured cruisers aggregating 
118,000 tons; in the current year five Dreadnoughts of 
95,000 tons total displacement are to be commissioned. 
These figures are extremely satisfactory, but in 1910-11 
we can only hope to see two capital ships entered, and 
only two more in 1911-12, unless the construction of the 
vessels of this year’s programme is accelerated. Of tor- 
pedo craft and submarines thirty were taken over last 
year, and thirty more are to be completed before March, 
1910. Owing to official reticence, we miss the interesting 

details of speed trials that have been such a feature of this 
chapter in previous years. 

_In the chapter on Foreign Navies, the depressing con- 
dition of the French navy and the great extensions to 
German armaments are touched on, while the usual notices 
regarding the past year’s work of all foreign admiralties 
are also appended. Of possible programmes that 
may influence shipbuilding in this country, that of Argen- 
tina is most likely to materialise soon; the much. 
discussed Chinese and Turkish programmes are still very 
nebulous. Chili, strange to say, finds no mention this 
year, 

The comparative strength of navies we shall refer to 
again in these columns ; space does not permit of adequate 
attention being given here. From Brassey’s tables it is 
clear, thanks to the generous provision in previous years 
rather than to the programmes of the last three, that our 
Supremacy is at present satisfactory. The prevailing 
tendency is still to continue strengthening our naval 
forces in the North Sea to a greater extent than has pre- 
viously been thought necessary; the Fleet in the Mediter- 
ranean is reduced by two battleships. We do not like the 
rassey system of classification in Chapter III. as well 








as that in the Admiralty return; the classes of ship do 
not appear to be as well sorted out, and we find the Inde- 
fatigable and Niobe in the same list. Greater similarity 
might exist between the two. 

The chapter on Dockyard Administration is distinctly 
good; it is one of the admirable miscellaneous chapters 
that make the Annual valuable historically as well as a 
current reference book. That nearly all the dockyards— 
the three big ones anyhow—were run on an unparalleled 
scale of wastefulness ten or fifteen years ago is well 
known, but much stricter discipline reigns now, although 
there is still wide scope for improvement. The manage- 
ment of a dockyard like Portsmouth or Chatham is no 
easy problem even for an expert in works management. 
The system of control and the co-ordination between de- 
partments have almost entirely been evolved by process 
of time, and have been little affected by the desperate 
necessity of saving waste to make profits. Some waste 
is inevitable in all big concerns, but it can be reduced to 
a minimum by more harmonious departmental working. 
There is sti]] an enormous loss in men’s time in the dock- 
yard that could easily be prevented, but in material and 
stores considerable improvements have been effected. Of 
course, the general arrangements of old dockyards do not 
conduce to cheap work, and continual changes are neces- 
sary. Hence, Admiral Henderson in this review discusses 
improvements which have been introduced; but it must 
be admitted that traditional interests still form a bar to 
many others, and a strong dockyard commission of in- 
vestigation could, we feel sure, enable much to be saved 
by a radical alteration of system. 

Chapter V. is devoted to propelling machinery, and 
though the Parsons type of turbine is referred to as 
having fairly established its position, the section deals 
more with other systems of propulsion that are tenta- 
tively on trial and have yet to justify their adoption. The 
extraordinary reliability and service utility of the turbine 
as adopted in the Royal Navy has been thoroughly 
proved during the last twelve months, but impulse 
turbines have yet to be shown suitable for marine work. 
For equal efficiency with the Parsons type the weight 
can hardly help being excessive. Undue spsce is possibly 
devoted to gas and oil engines ; even for picket boats the 
internal combustion engine has made little progress in 
the navy. 

The Royal Naval Volunteer Reserve is discussed in 
Chapter VI. by the Marquis of Graham. This movement 
is steadily gaining ground, and considerable keenness is 
displayed in all the divisions. To form an adequate naval 
reserve is a matter of no small difficulty. The widely 
varying and special nature of the work performed even 
by an A.B. in a commissioned ship is hard to assimilate 
by a series of drills in sheds or on board stationary hulks. 
Regular continuous training with a commissioned ship 
offers not only more extended opportunities for learning 
the rudiments of the work necessary, but instruction 
can be much more easily enforced on board, while the 
ever present pressure of example and insistence on every- 
thing being done thoroughly is impossible to imitate on 
land. It is far more easy to find competent engine-room 
hands for a Naval Reserve than to find competent 
deck hands, owing to continuous practice being essen- 
tial to efficiency. This practice can be obtained in 
all the large marine engine works, but experience of deck 
work, boat work, and especially of gun work, is very hard 
to obtain except at sea or in one of the naval ports. 
Only in the: Elswick Division, owing to its peculiar 
position, is training on modern ordnance daily possible ; 
moreover, Sir W. J. Armstrong, Whitworth and Co. make 
a practice of conducting all gun trials with the Naval 
Volunteers. It is satisfactory to note that the present 
strength of the Naval Volunteers is nearly 180 officers and 
3600 men; the strength of the Royal Naval Reserve is 
about 1700 officers and 21,700 ratings of various kinds, 
15,000 of whom are seamen. 

Turning to the lists of ships and the plates in Part IL, 
we find many items that corroborate the Editor’s remark 
in the preface that the difficulty of securing accuracy does 
not tend to diminish. With the continued scrapping of 
obsolete vessels or their transference either to subsidiary 
purposes or to the ineffective list, it is never easy to state 
exactly the number of vessels in any obsolescent class. 
The return published early this month is official, and 
Brassey's list does not agree with it in one or two minor 
cases. It would be better, we think, if a date were 
attached to these lists showing the time up to which they 
were compiled; this would, at least, explain some differ- 
ences, but in many we notice inconsistencies in date of 
launch or nature of service compared with the official 
return, which certainly should not exist. The general 
system of presenting the data is excellent. The lists of 
the smaller Powers have undergone little change since 
last year; from those of France several obsolete vessels 
have been removed, a course that might be followed to 
advantage with those of some other Powers as well. In 
the German lists many particulars especially are given 
under reserve, and are obviously doubtful. The first four 
ships of the Nassau type certainly do not require 25,000 
indicated horse-power for 19} knots, which is the designed 
speed, nor does the Blucher require 35,000 for 23 knots ; 
we were under the impression that her displacement was 
less than 14,760 tons, with which she is credited. “G” 
is undoubtedly much bigger than the Von der Tann, 
whose length is given as 560ft.; this is on the water line, 
and not between perpendiculars, while “G,” we under- 
stand, is of over 23,000 tons, nearly 600ft. over all, and 
about 91ft. beam. “4H,” which is practically a sister 
ship, is a trifle larger stiJl, and the speeds of both are 
designed to exceed the 25 knots of the Von der Tann. 
No details of these ships are given in this year’s “‘ Annual,” 
but we commend their enormous size to the notice of 
our readers. The Italian navy remains much the same ; 
the details for the proposed programme are not available. 
Japan is slowly increasing her fleet, one difficulty being 
financial, and another the adequate supply of heavy guns, 
though the recent orders for ordnance placed in this 
country should solve the latter problem. Like the French, 











the Russian navy is suffering from inefficient administra- 
tion, and little will be done until this is modified. The 
battleships proposed two years ago have never mate- 
rialised, but some destroyer construction is slowly 
proceeding. 

In one of our recent issues we drew attention to various 
inaccuracies in the plates of ships. Some of these have 
been modified, but many remain; the drawings have 
frequently been revised, but the plates, though accurate 
in a general way, are less of the target book type than we 
should like to see in such an eminent publication. Great 
difficulty surrounds the collection of accurate plans, but 
more might certainly be done to improve them. The 
shape of stem in the Dreadnought and Invincible types 
is quite incorrect, and this applies to many foreign ships. 
In both classes the anti-torpedo armament is partly 
arranged on the turret tops—that given for the Invincible 
is quite wrong, and so is the shape of the turrets. This 
is also incorrect in the Brazilian battleships—the front 
and back of the turrets are curved and the sides are quite 
flat. The vessels have not such a cut away stern as 
shown, and are fitted with reciprocating engines, not 
turbines, as stated on page 39. The third ship, the Riode 
Janeiro, will not be commenced for some months. Some 
astonishment will be expressed by those who compare 
the photograph of the Italian cruiser Pisa opposite page 27 
with plate 37. Some note ought to have been appended 
pointing out that plate 37 refers to the earlier ships of the 
class, the San Giorgio and San Marco, and not to the Pisa 
and Amalfi, which are correctly shown in the photo- 
gravure. A plate of the Japanese Tsukuba should surely 
have been available ; the vessel has been to this country 
and some excellent photographs of her exist. The Iwami 
—ex Orel—no longer appears as in plate 48. Of the 
Russian ships, the position of guns on the main deck 
of the Tsarevitch is correct, but the embrasures are 
recessed into the side of the ship and not sponsoned out 
as shown. Both the Gromoboi and Rossia have been 
entirely reconstructed since the war, and differ greatly 
from the diagrams given. Among United States ships, 
the North Dakota, of plate 58, and that opposite page 34, 
are amazingly different. The diagram of the Connecticut 
only refers to that ship and the Louisiana, not to the 
others of the type. Great difficulty exists in compiling 
the lists of torpedo craft, but there are numerous errors 
therein which we hope to see rectified in the next issue. 
In spite of these minor inaccuracies Part II. is always an 
interesting section. 

As usual Part III. deals with armour and ordnance. 
Emphasis is immediately laid on the reticence enforced 
with regard to such items by all admiralties and war depart- 
ments in their national interests, but such reference, 
hewever, as is made to the various details of home and 
foreign questions of manufacture, to the introduction of 
new equipment and to the service use of the manufactured 
material, possesses much interest, although shorn of any 
great technical value to the expert, and some important 
features of last year’s work are discreetly left uncriticised. 
More space than usual is devoted to foreign ordnance 
matters. The criticisms emanating from interested 
foreign sources as to the unreliability of the British wire- 
wound guns are touched on, and satisfaction with the 
existing design is clearly expressed. The two great 
private ordnance companies of this country adhere to the 
wire system for all foreign guns supplied by them, and it 
should be pointed out that this type in Japanese hands 
most satisfactorily withstood the test of actual war, and 
though distinct arguments can be adduced in favour of 
the forged gun, shooting experience in the Royal Navy 
tends to strengthen tiie confidence placed in the wire 
system, a view that is corroborated rather than adversely 
affected by the very contretemps with the 12in. Mark 
XI. gun that is made use of abroad by prejudiced detrac- 
tors. If the ordnance experts of Elswick and Vickers 
were given a free hand to produce a 12in. weapon, the 
result would differ but very slightly from the Admiralty 
12in. pattern supplied to the St. Vincents. Certainly the 
gun would be wire wound, and claims to the contrary 
rather tend to give the idea that the opposite view is 
based on insufficient experience with the actual service 
use of the gun at a target. 

The considerations of the best type of anti-torpedo gun 
are interesting—obviously, different navies must adopt 
different systems. Target practice results which show that 
in the Dreadnought types nearly eight hits per minute 
are scored by the 4in. guns are certainly satisfactory. 
British naval officers insist on these guns being mounted 
high up so as to secure good command—a heavier gun 
means that the superstructure must be increased in 
weight, and the consequent influence on stability must 
be considered. The Dreadnoughts could easily carry 
4.7in. or 6in. guns on the main deck, but the immense 
collective experience obtained on other ships has involved 
their supersession in this position. It is interesting to 
note, however, that the German armament embodies the 
6.7in. gun. 

More space than usual is devoted to armour, and 
extensive results of tests on the Hadfield “ Era” plates 
are quoted as well as those on American and Austrian 
plates. The product of the highly efficient Bofors works 
is noted, and the Schneider work is also referred to. 
The Ordnance Tables have been brought up to date, but 
too much reliance must not be placed on the figures given 
for muzzle energy of recent guns. Important modifica- 
tions were introduced last year in the design of shells. 
The usual statistics and official papers are appended, with 
the First Lord’s explanatory statement and speech on 
the Navy Estimates. The results of the gunlayer's tests 
for last year, and the details of expenditure on British 
and foreign fleets are also given. 

An important letter on German national aims is in- 
cluded at the end of the volume, and should be read in 
conjunction with Chapter VII., on the “ Naval Expan- 
sion of Germany.” In these two contributions to the 
1909 edition will be found able expositions of the funda- 
mental causes of the increase of the German navy, and 
by many they will be regarded as the most important 
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sections in the book. Mr. Frederick Harrison's tren- 
chant remark that the British claim to absolute pre- 
dominance on the seas may not be accepted by other 
nations is only too true, but the very nature of the 
British Empire, with its world-wide interests, positively 
demands that predominance. It is absolutely necessary, 
whatever sacrifice is entailed, for Great Britain to main- 
tain naval supremacy in order to keep the Empire in 
that state of security which is essential for peace and 
prosperity. Failure at sea entails the dissolution of this 
Empire as surely as it did the overthrow of Persia, Athens, 
Carthage, Spain, Holland, France, the Confederacy, and 
more lately still, of Russia. If the historians of a hun. 
dred years hence are not to add Great Britain to that 
list, such precautions must be taken, a:.d taken in the 
immediate future, to secure our position by the provision 
of a larger margin than we have at present. 


Railway Track and Track Work. By E. E. Russell Trat- 
man, A.M. Am. Soc. C.E., Mem. Am, Ry. Eng., and M.- 
o’-Way Assoc., Associate Editor of Engineering News. 
Sfin. by Gin, 520pp. 232 Illustrations, 44 Tables, and an 
Appendix of Statistics. Third Edition. Archibald Con- 
stable. 

Ar the very outset we must say that British railway 
officers—not only of the engineering department, but in 
all grades—who are acquainted with Mr. Tratman’s 
work, must envy their American confréres for having at 
hand such a valuable compendium to which they can 
refer for guidance on almost any subject—for, be it 
remarked, this book refers to other questions than track— 
and they must wish that such a work, dealing similarly 
with British methods, were equally available to them. 

It might be assumed from this remark that only 
American practice is dealt with, and that there is little 
in Mr. Tratman’s work that will be useful in this country. 
If such a conclusion is arrived at by the reader we will 
not attempt to qualify the observation, because, as a 
matter of fact, our engineers have little to learn from 
America in the matter of track. The conditions are 
altogether different in the two countries, and for this 
reason there is nof much American work that a British 
railway engineer can, with advantage, copy. But this 
does not meun that there is nothing instructive in the 
book; far from it. It is full of interesting, readable 
matter, which is instructive, inasmuch as it shows how 
certain things are done, or left undone, in America. Fur- 
thermore, some of the systems mentioned by the author 
would be useful in India, the Cape, and Australasia. 

The present work is the third edition—the first having 
been published in 1897 and the second in 1901—and 
has been revised entirely. It consists of two parts—Track 
and Track Work. There are sixteen chapters in the first 
part and thirteen in the second. 

As Mr. Tratman has not hesitated to irsert in his pages 
a few references to methods employed in this country, on 
the European Continent, in India, and other places out- 
side America, we are surprised that such an observant 
student of railway matters as we know him to be 
should have made no mention of certain features to be 
found in this country of which he must surely be aware 
He mentions, for instance, the London and North- 
Western chair, but omits any reference to that on the 
Great Western, which has no equal in this country, nor, 
probably, in the world. We refer to the six teeth that 
are placed in the base of the chair, with corresponding 
serrations that are cut in the sleeper when it is being 
adzed. Then the author shows that he is not fully 
cognisant of our present methods when, after referring 
to the British standard rail, he mentions splice-bars, 
i.¢., fish-plates, and observes that “in some cases they 
have curved lower fianges extending under the lower 
head.” A propos of fish-plates, Mr. Tratman should make 
a note that on the Great Western the inner fish-plate is 
longer than the outer. The length of the latter is deter- 
mined by the distance between the keys, which are fixed 
outside; but the inner fish-plate may extend from chair 
to chair. Further, we regret that no mention is made of 
the gravitation sidings at Edge Hill, Aintree, or the 
recent sidings at Wath. Under this heading the author 
has hardly done justice to the gravitation sidings in his 
own country, as he only refers to those at Elkhart, and 
omits such large yards as those at West Albany, Renovo, 
and elsewhere. The sorting sidings at Crewe might have 
been mentioned, as well as the tranship shed there. 

We had hoped for light to have been thrown on the 
question of square or “ staggered” rail joints. Only one of 
our ccmpanies—the Great Southern and Western of 
Ireland—uses staggered joints, i.e, not opposite to each 
other, but in America they are practically universal. Mr. 
Tratman does not express any opinion on this, but says 
“itis claimed” this and “it is considered” that, and 
ends up by remarking that “the prevailing opinions are 
strongly in favour of broken joints.” 

The advantages or disadvantages of a chaired road 
might also have been considered to a greater extent than 
is done. AJ] the author says is that the wear of the rail 
at chairs often limits the life of the rails, being even more 
than at the joints, but that they have one advantage, 
however, in giving a good support against lateral thrust 
on curves. Seeing that Mr. Tratman elsewhere admits 
that one of the weak points of the track is the fastening 
of the rails to the sleepers, more consideration might 
have been given in the book to the use of a chaired road. 

We have always been grateful to the authcr for the 
work he did twenty years or so ago for the Forestry Division 
of the United States Government in the reports he pre- 
sented on “ Metal Sleepers,” and we are glad that he has 
dealt so fully with this important subject—important 
because of the growing scarcity of suitable timber—and 
of concrete and ferro-concrete sleepers. It is interest- 
ing also to note the extent to which reinforced concrete 
fencing is used. The lay-out of sidings, yards, and 
termini receives suitable notice, and much sound sense 
is to be found in the chapter dealing with track tools and 
supplies—a subjecs upon which chief storekeepers do not 


; always place that value which it demands. 





Some good 
rules are given as to the protection of men working on 
the track, and here we notice that Mr. Tratman recom- 
mends that flagmen should be given tools to do track 
work in the vicinity of where they stand. Finally, the 
concluding chapter, which deals with records, reports, 
and accounts, is one that would repay any engineering 
officer to read. 


SHORT NOTICES. 


The Marine Steam Turbine. Third edition. By J. W. 
Sothern. London: Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, E.C. Price 12s. 6d. net.—The third edition of 
this book contains a vast amount of useful information relat- 
ing to marine turbine work. The author, in fact, considers 
that he can justly claim that the volume as now presented 
contains the most extensive mass of reliable marine turbine 
data yet published. A feature of the book worthy of men- 
tion is that on ‘‘ Workshop Practice,’’ which has been 
especially written for the use of shop managers, draughts- 
men, foremen engineers, and others engaged in turbine con- 
struction. The four sections into which the book is divided 
deal with definitions and general principles, workshop prac- 
tice, data from actual practice, torsion meters, &c. There is 
also an appendix embracing general notes. In dealing 
with the recently proposed combination of turbines and 
dynamos with motor drives for the shafting, the author 
expresses the opinion that a staff of electricians, in addition 
to the usual engineers on watch, would be required. While 
we quite appreciate that the advantage of the electrical 
equipment has yet to be demonstrated, we do not agree that 
a separate staff of men would be needed. Hundreds of 
marine engineers have left the sea and, after having devoted 
a little time to the study of electrical engineering, have been 
able to take up responsible posts in large electric power 
stations, and it is therefore somewhat difficult to see why 
marine engineers should be unable to adapt themselves to 
electrical plants on board ship. 

The ‘‘ Shipping World’’ Year-book. By Evan Rowland 
Jones. London: Shipping World Office, Effingham House, 
Arundel-street, Strand, W.C. Price 6s. net, in foreign 
countries 7s.—The twenty-third edition of this book appears 
with considerable alteration and additions. The most im- 
portant of these changes are to be found in the tariffs of all 
nations, and in the port directory of the world. The tariffs, 
corrected to January Ist, 1909, embrace this year entirely 
new tariffs for the Australian Commonwealth, Denmark, and 
Venezuela, as well as important modifications in many 
tariffs already existing. The French tariff included in this 
section is that enacted in June, 1907. A complete port and 
harbour directory of the British Isles, and a directory of all 
the commercial ports of the world arranged in alphabetical 
order, giving the particulars gathered from official sources of 
the accommodation charges, tides, trades, pilotage, and 
towage, have been revised up to the hour of printing. Besides 
various other new features, the new map for 1909 shows in dis- 
tinguishing colours the routes of steamers and railways 
throughout the world, with the East bound and West bound 
‘‘lanes’’ across the Atlantic, and the products, ports, coaling 
stations, coalfielcs, &c., of all countries and colonies. 

Kelly's Directory of Merchants, Manufacturers and Shippers 
of the World, 1909. London: Kelly’s Directories, Limited, 
182.184, High Holborn, W.C. £1 103,—The 1909 edition of 
this directory contains over 3250 closely printed pages, with 
mostly four columns to the page, exclusive of 311 pages 
devoted to the indices. The information given relates to 
nearly 20,000 foreign and colonial cities and towns, and 
rearly 1,250,000 trade classifications under them. The 
indices give some 150,000 references. By the use of the first 
index the pages relating to any individual place can be quickly 
ascertained, and by the use of the index of trades a merchant 
carrying on any particular trade in any particular place can 
readily be found ; and this, too, by the English and the foreign 
merchant, as the latter has only to make use of the indices to 
trades given in both French and German. Full information 
is also given as to the regulations in force in different parts 
with reference to commercial travellers and their samples. 
In Cape Colony and in some oi the provinces of the Argentine 
Republic, for example, they are taxed £50 a year, and even in 
Sweden and Norway £5 a month. 

The Electrical Trades Directory and Handbook, 1909. 
London: The Electrician Printing and Publishing Company, 
Limited, 1, 2, and 3, Salisbury-court, Fleet-street, E.C. 
Price 15s.—The 19C9 edition of this directory has been revised 
and corrected up to February 2Ist. As usual it contains the 
well-known tables of electricity supply, power, and traction 
undertakings of the United Kingdom, the Colonies and abroad. 
Also the regulations, forms, &c. issued by the Home-office, 
including the revised regulations issued in January, 1909, for 
the generation, distribution, and use of electricity in factories 
and werkshops, and the special rules for the installation and 
use of electricity in mining in Great Britain. Similar rules 
issued by the Government of Cape Colony and New South 
Wales are al-o included. Rules for dealing with cases of ap- 
parent death from electric shock are also given. The digest of 
the law of electric lighting has also been revised. Among 
other things the book deals with the import duties leviable 
on electrical machinery, &c., and gives information regarding 
municipal and local authorities. 

Munro and Jamieson’s Pocket-book of Electrical Rules and 
Tables. Nineteenth edition. By the late John Munro, 
C.E., and Andrew Jamieson, M. Inst.C.E., F.R.S.E. 
London: Charles Griffin and Co., Limited, 12, Exeter- 
street, Strand, W.C. Price 8s, 6d.—The nineteenth edition 
of this pocket-book contains 132 new pages of up-to-date 
matter, and over 100 pages of the previous edition have been 
deleted. A new article on ‘‘ The Designing of Dynamos and 
Motors ’’ has been supplied by Mr. W. B. Hird, B.A. The 
latest ‘‘ Wiring Rules and Tables’’ of the Institution of 
Electrical Engineers, together with the contents cf their 
‘* Form of Model General Conditions,’’ as recommended for 
use in connection with contracts for plant, mains, &c,, are 
also included. In addition, the Board of Trade Regulations 
under the Electric Lighting and Tramway Acts are given ; 
also Lloyd’s rules for the use of electric light on board 
vessels and the electric light regulations for the Suez Canal. 
There is also a new article on ‘‘ Sparking Distance.’’ The 
book is now well up to date, and it contains a vast amount 
of useful information, 

The Chemistry and Physics of Building Materials. By 
Alan E. Munby. (Westminster Series.) London: A. Con- 





stable and Co., Limited, 10, Orange-street, Leicester-square 
W.C. Price 6s. net.—The object of this book is to enable 
anyone with no knowledge of natural science whatever t, 
appreciate something of the chemical and physical Principles 
which underlie the use of building material. In tho firs 
part of the book the author explains the principles ot 
chemistry, physics, and geology, by drawing only on such 
parts of these sciences as are directly applicable to the pro- 
duction, use, and decay of materials; while in the secong 
part, which comprises more than two-thirds of the volume 
these principles are applied to the study of stones, bricks, 
clays, limes and cements, metals, timbers, and paints. Th, 
author remarks in his preface that short cuts to knowledge 
are always open to criticism, but he points out that he has 
made no attempt to create scientists, but merely to inculcate 
an appreciation of the uses of science. 

City of London Directory, 1909. London: The City Jess, 
148 and 149, Aldersgate-street, E.C. Price 12s, 6d.—The 
1909 edition of this directory has just been issued. Ag 
usual, it contains valuable information with regard to the City 
of London, the Corporation, the Livery Companies, and 
other public bodies responsible for the government of 
London. The present edition has been revised and many 
additions have been made, and we are informed that creat 
pains have been taken to render it accurate in every section, 
The book, which contains 1120 pages, exclusive of advertise. 
ments, includes a street guide, an alphabetical directory 
trades guide, a Livery Companies guide, a list of liverymen 
voters, a biographical directory, a Corporation directory (in- 
cluding the committees of the Court of Common Council), a 
London County Council directory (including its committees), 
a public companies directory, and also a coloured map of the 
City of London, showing the latest improvements and altera 
tions, railways, ward and parish boundaries, &c. 

Practical Aérodynamics: Part I. By Major B, 
Powell. London: Atronautics Office, 27, Chancery-lane, 
W.C. Price 1s. net.—This is a little book which deals with 
the theory of the aéroplane, and gives a résumé of the prin- 
ciples evolved by past experiments. It is a book which can 
easily be understood, and might be read with advantage by 
those about to commence the study of aérodynamics. It deals 
with general principles, resistance to a plane surface moving 
through air, variation of pressure due to size and shape of 
plane, the pressure of the air on inclined planes, Langley’s 
law, the lee side of a plane, superposed planes, compound 
planes and aéro curves, friction of the air, and the resistance 
of various shaped bodies. This is the first part of the book, 
which has been published in advance. The second part, the 
author states, will deal with such matters as the behaviour 
of models in the air, details of actual flying machines, pro- 
pellers, and natural bird flight. 

The Commercial Engineer's Pocket-book:  Electricit 
Supply. By Francis H. Davies, Assoc. M.I.E.E. London 
H. Alabaster, Gatehouse and Co., 4, Ludgate-bill, 1.0, 
Price 1s. 6d. net.—Those associated with the commercial 
side of electricity undertakings should find this little book 
useful. It contains data and readily accessible information 
relating to electricity supply. For example, it contain 
tables giving the candle-power required per square foot of 
floor area, tables giving reflecting power of surfaces, tables 
showing the cost per hour of gas consumption, costs of various 
systems of gas lighting, comparative consumption and cand\ 
power of electric and gas lamps, and consumption of flashing 
signs. Other sections of the book contain useful data relat 
ing to steam, electric, and gas power, power consumption in 
various trades, the horse-power required for machine tools, 
the cost of heating and cooking by various means, and so 
forth, 

Dustless Roads and Tar Macadam, By J. Walker Smith, 
London: ©. Griffin and Co., Limited, Exeter-street, Strand, 
W.C. Price 10s. 6d. net. —This is a book which deals with 
a very important subject, and no doubt owes its existence to 
the advent of the motor car. Those who are endeavouring 
to overcome the dust nuisance will find a considerable amount 
of interesting information in the work, much of which is the 
result of the author’s own experience. The experiments 
dealt with in the book were undertaken for the Corp ration 
of Barrow-in-Furness, and the facts and figures which are 
recorded should prove useful to those associated with road 
work. The book is divided into fifteen chapters and contains 
225 pages, and at the end of the book there are some tables 
giving replies to questions concerning tar macadam and the 
tarring of macadamised surfaces. These questions were 
addressed to the various municipal and district authorities 
throughout the country. 

Welding and Cutting Metals by Aid of Gases or Electricity. 
By L. A. Groth. London: A. Constable and Co., Limited, 
10, Orange street, Leicester-square, W.C. Price 10s. 6d. 
net —A considerable amount of useful and interesting in 
formation is contained in this book concerning welding and 
cutting metals by the aid of gases or electricity, and those in 
any way interested in the subject will no doubt appreciate 
such a book. There are three chapters devoted to welding, 
and these cover a very wide field, and deal, among other 
things, with the welding of sheet iron and welding applied to 
steam boilers. Then there are chapters on gases and sources 
for their generation, blow-pipes, cutting metals, reports upon 
acetylene welding, accidents, legislation relating to calcic 
carbide and acetylene, and useful addenda. The book is well 
illustrated, printed on excellent paper, and the type is of a 
nice size. 

English-Russianand Russian-English Engineering Diction- 
ary. By Leo Meycliar. London: E. and F.N.Spon, Limited, 
57, Haymarket. Price 2s. 6d. net.—This dictionary embraces 
terms relating to mechanical and marine engineering and 
naval architecture. It also contains an appendix, giving 
a sketch and regulations of freeboard marking for steamers 
ace-rding to the rules of Lloyd’s ‘‘ Register of British and 
Foreign Shipping.’’ Also sketches illustrating the different 
types of vessels classed in Lloyd’s register book, comparison 
tables of Centigrade, Fahrenheit, and Reaumur thermometers, 
and English equivalents of Russian weights and measures. 


Reid’s Handy Colliery Guide for Northumberland, 
Durham, and Yorkshire. London: Andrew Reid and Co., 
Limited. Price 2s. 6d.—The new edition of this director) 
appears with several improvements. The alphabetical list of 
owners, agents, managers, and engineers now includes the 
whole of the Yorkshire district, and a new list of collieries, 
alphabetically arranged, has been added. The colliery map, 
giving the position of collieries, as well as the railways and 
stations, has been still further improved by the addition of 
the Yorkshire coalfields. 
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THE NEW ORIENT LINERS. 


Ir is customary to write and speak much in these days 
of the development of the passenger steamship, a process 


seth orck Bo 


miles, and the saving of time to be effected involves a 
sea speed of nearly 17 knots, allowing a necessary margin 
to secure regularity. This implies a trial speed of about 
174 knots, the machinery developing 12,000 horse-power. 
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Fig. 1i—-ORSOVA—MIDSHIP SECTION 


of evolution which proceeded continuously during the 
latter half of last century, which is still proceeding, and 
to which there seems at present to be no definite 
limit. Nothing brings more vividly to the mind the 
immense advance made in the construction of this type 
of ship than to contrast the earlier veesels which did duty 
as passenger carriers—their :noderate dimensions, ton- 


nage, and speed, their somewhat Spartan arrangements | 


for the comfort and accommodation of passengers—with 
those elaborate floating hotels which are now familiar to 


us. In every oversea passenger trade there has been | 


this notable expansion, and if we wish properly to 
appreciate the point to which this expansion has attained, 
we cannot do better than to take as an example the 
five new vessels on the point of being completed for the 
Orient Mail Line, Limited. 

The necessity for so substantial an addition to the fleet of | 
the Orient Company sprang directly from the conditions | 
and circumstances under which the new mail contract | 
with the Commonwealth Government was signed. The 
Orient Company, as everybody knows, has been intimately | 
associated with the cargo carrying and passenger trade to | 
Australia from the time when sailing vessels were the | 
vehicle of that trade. In association with another com- | 
pany it has, up till the present, undertaken the mail | 
service, but in the contract last signed, which comes into | 
force in February, 1910, and remains in force for ten 
years, it has undertaken the entire responsibility for this | 
onerous public service. The service is to be considerably 
accelerated, and in view of this, and of the more stringent 
conditions of the contract generally, the subsidy has been 
Increased from £120,000 per annum—as agreed upon in 
the contract renewed in 1905 for three years—to £170,000 | 
perannum. In order to undertake the service the com- | 
pany requires eight first-class vessels, with an additional 
ship held in reserve, and it was accordingly decided to 
augment the fleet by five vessels. The builders 
successful in obtaining the contracts were J. Brown and | 
Co., the Fairfield Company, and the London and Glasgow | 
Company, which each received one vessel, while Work: | 
man, Clark and Co., of Belfast, obtained the contract for | 
the remaining two. The Orsova, built by J. Brown and | 
Co., Limited. has arrived in London, and will shortly be | 
placed upon her station, and it is thought that a brief | 
general description of the structural arrangements of 
these vessels may be of interest. 

Some of the conditions governing the design—and the 
design of the Belfast vessels differs slightly from that of 
those built on the Clyde—have already been referred to. 
The distance from port to port is about 9000 nautical 








The vessels are intended to carry close on 1300 pas- 
sengers, and also 5000 tons of cargo, part of which will 
consist of frozen meat carried in properly constructed 


to upper deck, the gross register being about 12,000 tons. 

As regards the structure of the hull, it may be said that, 
as a reference to the sketch of the midship section, Fig. 1, 
will show there is nothing here of a distinctively novel 


| character, and interest is mainly excited by the care 


| design. 
| in Lloyd’s Register. 


which has evidently been expended on the details of the 
All the vessels have been built for classification 
The hulls have been constructed 
under the superintendence of the Society’s officers, and 
the whole question of construction was thoroughly dis- 


| cussed by the technical staff of Lloyd’s Registry, the 
| owners, and the various builders before the work was 
| commenced. The vessels are of the shelter deck type, 


and have four tiers of beams fitted below the shelter deck. 
The framing of the vessels is necessarily governed to a 
very large extent by the number of tiers of beams fitted, 
and in this case where the complete number of tiers is 
fitted, the frame is of channel section, extending in one 
length from the margin plate of the inner bottom to the 
shelter deck. Inthe machinery space, however, where 
it has been necessary to omit the orlop beams to suit the 
arrangement of the machinery, this channel frame has 
been reinforced by fitting a reversed angle on its face and 
extending it to the lower deck. This compound type of 
framing combines in an efficient and practicable manner 
the minimum of weight with the maximum of capacity. 
For not only is the depth of the frame kept as small as 
possible, but the necessity for extending the heavy frame 
required below the lower deck, up through the various 
‘tween decks where such excess of strength is not required 
is obviated. With a suitable size of reversed frame, it 
can be made as strong as the ordinary deep frame. The 
only objection to which this course is open is on the 
score of expense inconstruction. Upon the tiers of beams 
above referred to four steel decks are fitted, each sheathed 
with wood, the shelter deck and upper deck being of a 
substantial thickness—10/20in. amidships. The beams 
are supported by three complete rows of pillars, extend- 
ing from the shelter deck to the inner bottom plating. 

In general, the arrangement of beams and pillars 
adopted is peculiarly suitable for vessels of this type. 
There can be no sensible difference in a vessel of this 
kind in the stresses which the beams of the various decks 
are called upon to withstand, and, therefore, the scant- 
lings of the ‘beams, instead of being differentiated in 
respect of cargo and passengers, as is the usual practice, 
have been made of a uniform size throughout. The ad- 
vantages of this uniformity to the builder in ordering 
material and during the process of construction in the 
shipyard hardly need any emphasis. Again, a slight 
modification has been introduced in the ‘system of pillar- 
ing. Instead of pillars being fitted to every second beam, 
as is the usual practice, they are in this case fitted to 
every fourth beam, or 10ft. apart, and are associated with 
a channel girder and intercostal plate under the deck. 
These intercostal girders not only support the inter- 
mediate beams, but supply a valuable support to the 
deck plating—a support. the necessity for which, in the 
case of the weather deck at least, can hardly be 
exaggerated, as experience has shown. 

The shell plating has been arranged in the usual 
manner, and is of a uniform thickness of 15/20in., this thick- 
ness having been specially considered in relation to the 
spacing of the frames—380in.—and increased beyond the 
actual requirements of Lloyd’s Rules. The stringer 
plate and topside plating of the shelter deck has been 
made of heavy scantling, in accordance with modern 
practice. Great care has been taken to avoid so far as 
possible any discontinuity in the strength of the structure, 
and when it has been absolutely necessary to concentrate 














Fig. 2—ORSOVA—THE BOAT DECK 


spaces cooled by adequate refrigerating machinery. The | material locally, as in the case of the short erections 
moulded dimensions of the vessels necessary tocomply with fitted on the shelter deck, the arrangement and disposition 


these conditions were fixed at 535ft. by 63ft. by 38ft. depth of material in way of such erections, and at their ends, 
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have been thoroughly thought out. The bottom of the 
vessel, again, is exceptionally strong. Water ballast is 
carried in it, and the ballast tanks are constructed with 
solid floors spaced 30in. apart, with three intercostal 
girders on each side of the centre line. 

One of the most important elements in the design of a 
high-class passenger vessel is the sub-division by means 
of water-tight bulkheads, for upon the proper dividing 
of the vessel, and the efficient construction of the bulk- 
heads, the safety of the ship and cargo—as we have seen 
recently in the case of the Republic—may ultimately 
depend, Excluding the peaks, as a glance at the small 
profile—Fig. 4—will show, the vessel is divided into 
eight water-tight compartments, quite a normal sub- 
division for a vessel of this size. The service draught will 
be about 26ft., and as the bulkheads all extend to the 
upper deck, it will be evident that, in any ordinary 


emergency, the sub-division will be found to be effective | 


passenger accommodation is provided above the shelter 
deck, two tiers of erections being fitted, supported on 
stanchions at the sides. It is here that, in many cases, 
serious trouble is experienced in passenger vessels. 
These erections are not structural, and, owing to the 
builders’ anxiety to avoid increasing the weight of his 
“top-hamper,” it is too often forgotten how severe are the 
stresses produced by the impulsive forces acting on the 
structure when rolling in a seaway takes place. 
The common result is cracked coaming and casing plates, 
leaking decks, and damaged accommodation. ‘lhose con- 
cerned, however, have been very much alive to these 
possibilities, for not only have the beams of the various 
passenger erections been placed directly over the 


structural beams of the ship, so as_ to allow of a con- | 


tinuous line of pillars being fitted, but a sufticiency of 
partial bulkheads—valuable in resisting racking stresses— 
have been worked into the ship. To the complicated, 


| pressure being 215]b. per sq 
| system of forced draught is 
driven fans supplying the air. 
The auxiliary machinery, upon which so much of the 
comfort of the passengers depends, is of a very complete 
and up-to-date character, and generally the engine and 
| boiler-rooms, of a united length of about 160tt., are 
| spacious compartments, special attention having been 
paid to ventilation. At the time of writing, one of these 
vessels, the Orsova, built by J. Brown and Co., has just 
completed her progressive trials on the measured mile at 
Skelmorlie, and has been brought round to London 
| Four consecutive runs were made between the Cloch 
|}and Cumbrae Light, on which the maximum speed 
attained was 18.1 knots, or 0.5 knot higher than the 
| specified speed. Thereafter the vessel steamed con. 
| tinuously for six hours, and on the following day for ten 
| hours, during which the speed, and a steady steam pres- 
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in securing the safety of the ship. For example, the ship | ornate, and costly construction of saloons and state- | sure, was easily maintained. On the voyage from the 
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Fig. 3—THE FIRST-CLASS SALOON 


will not be in any serious danger if any one compartment 
be bilged, and put im eemmunication with the sea. By 
no means the majority of passenger vessels conform to 
the theoretical standard, and have sufficient reserve 
buoyancy to enable them to float, in moderate weather, 
with any two compartments open to the sea, and it is, 
of course, impossible to say whether that is so in this 
case without further information. One need not, how- 


ever, have any difficulty in coming to the conclusion, that | 
for all but extraordinary eventualities, the sub-division is 


efficient. 

Before leaving the main structural arrangements of the 
vessels, of which the above is necessarily a brief sketch, 
we may draw attention to the construction adopted atthe 
after end. The after framing is “ bossed ” out round the 
screw shafts, and care has been taken to minimise vibra- 
tion and its effects by a sound and solid construction at 
this part. 


about 40ft. The first and most obvious advantage of this 


sk Reneees seman, 


The stern also is overhung for a length of | 


rooms, which are to be found in vessels carrying large 
numbers of passengers, a Jeaking deck is a serious 
matter. It is often difficult to discover the actual 
position of the leak, and before this is done it may 
happen that an amount of damage has been occasioned, 
and consequent cost incurred, totally out of proportion 
to the initial cause. In these vessels, therefore, with the 
| view of preventing leakage, a steel deck sheathed with 
wood has been Jaid over the passenger accommodation on 
the boat deck. 

The same attention to detail which we have referred to 
in connection with the hull has characterised the work 
| of those responsible for the design, construction, and 
inspection of the machinery. The propelling machinery 
consists of two sets of quadruple-expansion engines, the 
| diameters of the cylinders being 29in., 4lin., 59in., and 
84in. respectively, and the stroke 5{t. The engines are 

balanced on the Yarrow, Schlick and Tweedy system, so 
as to reduce vibration toa minimum. The high-pressure 


ENGINES Boilers 


| Clyde to Tilbury, the ship being loaded to her service 
| mean draught, a coal consumption trial was carried out at 
| 16{ knots. The coals were measured and weighed, and 
the result showed that the builders’ guarantee of 1.4 |b, 
| per indicated horse-power per hour for the propulsive 
| machinery only was more than realised. - With the 
| auxiliary gear in use at the time of the trials, the coal] 
| consumption worked out at a little under 1.4 Ib. 
| Ina technical article such as this there is necessarily 
| little scope for a description of those parts of these 
| vessels which are of most interest to the general reader, 
| viz., the state-rooms, saloons, lounges, &c. It must 
| suffice to say that the provision for the comfort of pas- 
| sengers is in accordance with the very high modern 
| standard for long-voyage paeserger vessels. The saloons 
| are elegant in design and admirable as regards dimen. 
| sions and proportions; the promenades are spacious and 
free from obstruction. It will be the universal wish that 
the skill and pains taken in the design and construction 
of these vessels may be justified and rewarded by a 
successful career. On page 556 we give a view of the 
Orsova and of her engines, and in Figs. 2 and 8 views of 
the boat deck and the first-class saloon. 








A REVIEW OF STEAM TURBINE DEVELOP. 
MENT. 


Tue theoretical principles governing the steam turbine 
have received world-wide scientific investigation during 
recent years, and are now commonly known. The pro- 
duction of commercially successful designs, however, 
has proved a difficult problem, but encouraged by the 
success attained by the Hon. C. A. Parsons, many 
determined and costly attempts have been made in 
Europe and America to apply these theoretical prin- 
ciples to the creation of new types of turbines. A 
few years ago new types were being announced in. rapid 
succession, and in many cases the results claimed to have 
been actually obtained were such as to place the recipro- 
cating steam engine entirely out of all electrical generat- 
ing work, while many boldly talked of its total elimination 
from the ranks of prime movers. Since then great 
advances have been made by trial-and-error methods 
which have largely increased our knowledge, though 
mainly on the negative side. Still, this is all gain, for it 
has well been said that in knowing what not to do lies 
seven-tenths of the solution of all problems. These 
developments have been reported and illustrated from 
time to time in the technical engineering press and in 
papers read before engineering societies, but a considera. 
tion of the problems to be solved, when viewed in the 
light of the results attained by these attempts, is particu- 
larly instructive. 

The turning effort of a steam turbine is obtained by 
the impulse or reaction of the steam in passing through 
the moving blades, and all designs embody one or both of 
these methods. From a mechanical and operating stand. 

| point, those turbines operated solely by impulse have a 
| decided advantage over those operated by reaction, owing 
| to the greater clearances which can be allowed between 
| the blade tips and the cylinder and spindle. Those 
operated by reaction, however, have led the way in 
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Fig. 4—PROFILE OF THE ORIENT LINER ORSOVA 


design is the increased accessibility it permits to the after cylinder and the first intermediate-pressure cylinder are 
end of the vessel, facilitating good workmanship during | each fitted with a piston valve, the second intermediate 
construction and easy inspection after the vessel is built. | cylinders have improved balanced slide valves, and the 
Another advantage claimed is the increased steering | low-pressure cylinders have double-ported flat slide valves 
qualities of the ship. It has been stated that in some of | of the ordinary type. The valves are operated by 
his Majesty’s ships the diameter of the turning circle has | Stephenson’s link motion, and the engines are started 
been much reduced by the adoption of this device, and | and reversed by means of independent direct-acting 
it is not difficult to see the reason for this result. Of | steam and hydraulic engines. None of the usual pumps 
course, the disadvantage from a structural point of view are driven, in this case, off the main engines, and inde- 
is that in docking the last keel block is still a fairly long pendent steam pumps bave been supplied. The main 
distance from the end of the vessel. Theafter part of the condensers, cylindrical in torm, are built of steel plates, 
vessel—and these remarks apply equally to the fore end have cast iron water ends and doors, and are supported 
when this construction is adopted—is therefore unsup- on brackets attached to the columns. 
ported, and stresses of considerable magnitude are sus- throughout is of hydraulically forged Siemens-Martin mild 
tained by the material in the vicinity of the last block. steel, and the propellers of the ships have three bronze 
These, however, can, and in, this case have, been provided | blades, fixed to cast steel bosses, except in the case of the 
for, not only by the proximity of bulkheads, but by the Orsova, which has two four-bladed propellers of the same 
structural stiffness referred to above. | material. Steam is supplied from four double-ended 

It will no doubt be observed that ’a large amount of and two single-ended cylindrical’ boilers, the working 
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obtaining low steam consumption, and consequently the 
disadvantages of small clearances have been accepted. 
Although equally good steam consumptions are claimed 
for other designs, yet the wider application and commer- 
cial success of the Parsons design by different builders, 
both in Europe and America, certainly entitles it to the 
first position. It is impossible to obtain speeds of 
rotation suitable for a prime mover unless gearing oF 
compounding be adopted, and the object of all the 
attempts has been to obtain some method of compound: 
| ing which shall give as low a steam consumption as that 
obtainable with the Parsons design, while avoiding the 
mechanical disadvantages attached to that design. __ 
From the operating standpoint the sole objection 
| raised to the Parsons design is the possibility of blades 
| stripping or dummies seizing. Turbines have been run 
| for long periods, both non-stopping and also for the usual 
| daily service, without any such troubles, but the feeling of 
| being continually on the edge of a precipice was for a long 
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the predominant feature of those who had charge of 


time g of plants, and accounts for the number 


in 3 + 
» Seng sets installed. It is easy to avoid all pos- 
bilities of fouling by giving sufficient clearance, 
but as an increase of ten thousandths of an inch 


on the dummies will cause a noticeable addition to 
the steam consumption, the minimum clearances have to 
be accepted. With increased experience these troubles 
have been greatly reduced, but the possibility remains 
and keeps alive the feeling of distrust. i 

The commercial objections — raised to the reaction 
turbine are that its application is limited between 
somewhat narrow limits, and that owing to the mul- 
titude of blades and the accurate workmanship re- 

uired, the manufacturing costs are comparatively high. 

The primary difficulty in designing is the necessity for 
having the whole of the area between cylinder and spindle, 
minus the blade sections, available for the passage of 
steam. ‘This fact, coupled with the speed _of rotation 
and the capacity required, are the determining features 
of the whole design. It must be clearly understood that 
the problem is to proportion properly steam and blade 
velocities and steam passages. 

For instance, take a 1500-kilowatt set running at 
1500 R.P.M. and let the steam pressure, tempera- 
ture, and vacuum be such that we should expect a 
steam consumption of 18]b. per kilowatt-hour. Let a 
ratio for blade speed divided by steam speed of 0.6 be 
adopted, and the only remaining choice is the blade speed, 
which must be fixed to give a suitable first blade height 
for the volume of steam consumed at the velocity fixed 
by the ratio decided upon. The higher the blade speed 
is the fewer will be the number of rows of blades required, 
because more B.T.U.’s will be given up per row; but the 
blades must not be very short or the tip clearance 
becomes too great a percentage of the totalarea. Neither 
must they be excessively long, or the difference in spacing 
at the root and tip becomes excessive. The figures 
assumed are common in practice, and work out toa 
successful design. 

Now, suppose that it is desired to run at 750 R.P.M. 
Then to retain the same blade speed the diameter 
must be doubled. This doubles the circumference, 
so that only one half the former blade height is 
required, which makes the blade tooshort. Consequently 
a lower blade speed must be adopted and the diameter re- 
duced. This, in turn, increases the number of rows 
required, as Jess B.T.U.’s will be given up per row, 
especially if the same ratio be retained, making the 
machine considerably longer, and reducing the over-all 
efficiency, so that a higher steam consumption results. 

As the capacity of the machine is increased, and con- 
sequently the total volume of steam consumed per unit 
of time, a suitable first blade height can be obtained on 
large diameters, so that the R.P.M. can be reduced, 
bringing it down to 750 R.P.M. for a 5000-kw. set. 

As turbine-driven electrical plants are mainly A.C. sets, 
tke periodicities required determine the R.P.M., so that 
eitave 750, 1500, or 3000 are usual, and consequently 
limit the designing to that extent. 

At the exhaust end this difficulty is not met with, but 
rather the reverse., 7.e., to get sufficient area for steam 
passage without excessively long blades. A mean blade 
velocity in the region of 350ft. per sec. is usually adopted, 
and owing to the large volume of steam at low pressures 
the blade tip clearance under any circumstances is but a 
small percentage of the blade height. The intermediate 
blading is determined by that at the ends, the increases 
in diameter being made to suit the increasing volumes of 
the steam. 

To overcome the difficulty at the inlet and high-pressure 
end, trials have been made with only a small part of the 
circumference bladed, and the remainder filled with a 
solid strip. Special thick blading has also been tried, but 
owing to the increased friction and eddy current losses 
set up, in addition to the tip leakage on the increased 
diameter, no success has been obtained with either 
arrangement. The speeds of rotation possible with elec- 
trical generators permit of successful designs being pro- 
duced for units of the present day usual capacities, but for 
very small units the turbine is severely handicapped when 
compared with the steam consumption and cost of a 
double-acting quick-revolution steam engine. Centri- 
fugal pumps and air compressors for large volumes at 
low pressures have been developed for direct connection 
to turbines running at similar speeds to those of electrical 
generators; but for such speeds and _horse-power 
capacities as those required for rope or belt driving of 
inills, &e., the Parsons turbine cannot compete with the 
reciprocating steam engine. It can be built to meet 
those conditions, but the steam consumption under 
such conditions is prohibitive. In marine work the pro- 
peller dominates the whole question, and with our present 
knowledge the classes of vessels to which propellers 
running anywhere near 700 or 800 R.P.M. can be 
successfully fitted are extremely limited. 

For speeds approaching the usual practice it is only 
when large powers are required, and consequently when 
large volumes of steam per unit of time are passing, that 
successful designs can be produced. The Parsons design 
has now had a lengthy and extended commercial service, 
so that it has become standardised over a considerable 
range of application, and, except in constructional 
details, there is little likelihood of improvement. 

With a turbine operated solely by impulse, the area for 
steam passage can be restricted to only a part of the cir- 
cumference. Consequently, the blade speed for any given 
It.P.M is not limited by the volume of steam passing per 
unit of time, as in the reaction type. In the compound 
impulse turbine developed by Professor Rateau, several 
wheels, each carrying one row of blades, are mounted 
on the same shaft and enclosed in separate chambers. 
The number of chambers and blade velocities are so 
designed that each row of blades absorbs the whole of 
the velocity acquired by the steam in passing from one 
chamber to the next. In the early designs the blade 
velocity ranged from about 230ft. per second at the 








H.P. end up to 360ft. per second at the L.P. end. Owing 
to the number of stages required with these velocities, 
and the necessity for keeping the shaft diameter down to 
reduce leakage where it passes through the diaphragms, 
two cylinders were necessary, because the bearing centres 
were too great for the shaft diameter. In later designs 
the blade velocities have been increased, so that less 
stages are required, and they can be all put into one 
cylinder, thus reducing length and cost. 

The clearances over blade tips, and axially between 
faces of moving blades and stationary guide blades, are 
from ,;in. upwards, so that fouling is practically out of 
the question. The troublesome point is where the shaft 
passes through the diaphragms. Any sagging cr whipping 
of the shaft causes rubbing, with consequent heating and 
seizing. Some makers state that, with shafts of sufficient 
diameter to prevent all possibility of sagging between the 
bearings, and with ample clearance, the leakage is not of 
much account. Obviously, from the operating stand- 
point, it is a mistake to cut clearances fine or introduce 
baffling devices here which will nullify the advantages 
gained by large blade clearances. The most economical 
steam consumptions are obtained with practically the same 
R.P.M. for similar units as in the Parsons design, so that 
the application is restricted to a similar field of work. For 
low speeds the many chambers required so increase the 
internal losses as to make the steam consumptions 
probibitive. The number of blades are but a fraction of 
those in a Parsons turbine, and owing to the large 
clearances such accurate workmanship is not required, 
so that the manufacturing costs are stated to be less 
than with that design. 

The Zoelly turbine is on exactly the same principle as 
the Rateau, but in the early designs a higher blade 
velocity of about 590ft. per second was adopted, so that 
the number of stages was reduced to ten. Even then 
two cylinders were used, so that a small diamieter shaft 
could be employed to reduce the leakage area. In some 
designs the first few rows had the steam inlets arranged 
tangentially, and the moving blades made double, so that 
the jet was discharged on both sides in the manner of a 
Pelton wheel. The object of this was to obtain a 
greater reversal of the jet than can be obtained with the 
inlets radial, and so enable a higher steam velocity to be 
used. With the radial inlets a special design of spacing 
piece between the moving blades is used to increase the 
area of the steam passage, as the velocity of the jet falls 
off in passing through the blades, and to allow for the 
reduction of area due to the acuter angle of discharge. 
The constructional details differ somewhat,-but as many 
firms have taken up the manufacture of this type on the 
Continent, the differences in the two designs have tended 
to be eliminated. The general practice appears to be to 
adopt a blade speed of about 400ft. per second for the 
H.P. end, with 490ft. to 500ft. per second for the L.P. 
end, the L.P. end being increased in diameter to 
allow for the increased steam volume. Also to put all 
stages in one cylinder, and to make all the steam inlets 
radial. General opinion is that shrouding is of no value 
in respect of steam consumption, but it is fitted to protect 
the blades during handling for erection, &c. 

Owing to the attractive features from the operating 
standpoint, and the good steam consumptions obtained, 
several British firms have obtained licences for the manu- 
facture of this type, and as several sets of varying sizes 
up to 6000 kilowatts are on order or installed in various 
British power-houses, convincing proof of results should 
shortly be available. Sufficient experience has been 
obtained to render any great step forward in the general 
design of this type improbable, and it is only in construc- 
tional details, and proportioning of the steam inlets and 
blading, that improvement in steam consumption may be 
obtained. 

In the Curtis design the advantages of the impulse 
type are retained, and at the same time an attempt is 
made to get round the troublesome features involved in the 
many stages of the Rateau turbine. The early designs had 
only two stages, with four rows of moving blades in 
each stage, with a fixed blade between each pair of 
moving blades to direct the jet back again on to the next 
row. This necessitated the reversal of the jet seven 
times, and involved its travelling for a considerable dis- 
tance before it got through the blading. 

Taking a saturated steam pressure of 150 lb. gauge 
and 28in. of vacuum, and assuming that the work is shared 
between the two stages, then the velocity of the jet leav- 
ing the nozzle will be about 2800ft. per second. The blade 
velocities were about350ft. per second. Owing tothe friction 
caused by this high jet velocity and the many reversals, 
the jet did not remain compact, but broke up and expended 
its energy in eddy currents and friction instead of passing 
through and imparting it to the moving blades. Conse- 
quently the last rows acted more as brakes than in 
helping to drive. 

Later designs had two stages with three rows of moving 
blades per stage, while later still this has been increased 
to four and five stages, with two rows per stage. With four 
stages the jet velocity leaving the nozzle would be about 
2000ft. per second—on the same basis—while the number 
of reversals in passing through the blades is reduced to 
three, and the distance travelled to about one half. The 
blade velocities remain the same as before. The jet 
keeps more compact, and imparts its energy to the moving 
blades more efficiently under these conditions, giving a 
better steam consumption, although there are now twice 
the number of discs-revolving in separate chambers, with 
consequently a much greater area for skin friction. The 
skin friction of discs, however, is much less than the 
brake action of inactive blades. Recent reports from 
America state that by replacing the early designs by 
machines of the latest type, an improvement in steam con- 
sumption of upwards of 30 per cent. is obtained, presum- 
ably with the same conditions of steam and vacuum. 

With more than one row of moving blades, shrouding 
does improve the steam consumption, because it helps 
to isolate the high-velocity jet from the surrounding 
medium, and to guide the steam during its passage 





through the succeeding rows. For electrical work a 
vertical design was adopted on the ground of accessi- 
bility and floor space occupied, but when the footstep 
bearing and the auxiliaries in connection with it are 
taken into account the general opinion will be found in 
favour of the horizontal type. The tendency to leakage 
where the shaft passes through the diaphragms is greater 
than in the many-stage design, owing to the greater 
pressure difference in succeeding chambers; but as the 
bearing centres are small, a stiff enough shaft appears to 
be possible without necessitating so large a diameter as 
to give a large leakage area. A horizontal design has to 
be accepted for marine work, and possibly the experience 
gained in this line has influenced the builders of elec- 
trical sets, who now appear disposed to change over to 
the horizontal. 

The Riedler-Stump turbine is another pure impulse type, 
in which the attempt was made to utilise a high-velocity 
jet by means of elaborate guide blades which collected 
the jet leaving the moving wheel blades, and re-directed it 
on to the same wheel in another part of the circumference. 
A very high blade speed, in the region of 1050ft. per 
second, was adopted with the- nozzles arranged tangen- 
tially, so that a reversal through 180 deg. was obtained. 
Here, again, experience proved the ne pamee of 
guiding a high velocity jet through several reversals in 
the direction of flow, and keeping it compact, so that a 
multiple stage design with a lower velocity of jet had to 
be adopted to obtain a better steam consumption. 

Other types of pure impulse turbines have been 
developed, but without reaching anything like the success 
or prospects of those mentioned. 

Combination designs bave been introduced embodying 
both pure impulse and reaction blades in different parts of 
the same turbine. It is probable that for electrical work 
at least, slightly better steam consumptions can be obtained 
with the single-flow Parsons design than with any pure im- 
pulse type, so that the introduction of impulse blading 
necessarily increases the steam consumption slightly. The 
only question is whether the advantages gained by its 
introduction will offset this increase. The advantages 
must be very pronounced, however, to carry weight, as 
in these days of low steam consumptions a fraction of a 
pound means a large increase in the coal bill. The 
Westinghouse Companies has produced designs embody- 
ing the impulse principle at the H.P. end, while 
retaining the Parsons blading for the L.P. end. With 
a blade speed of 360ft. per second and a nozzle with 
two rows of moving blades, about 25 per cent. of the 
total energy in the steam will be absorbed. With a steam 
pressure of 150 lb. gauge per square inch this will give a 
pressure of about 45 lb. gauge at the first Parsons blade 
and an increase in volume of about two and a-half times. 

The introduction of the impulse blading makes partial 
admission possible, and so_ avoids the first limitation of 
the Parsons design, while the increased volume at the 
first Parsons blade permits of a greater diameter being 
used for the minimum drum diameter, and consequently 
stiffens up the spindle. In the early designs the spindle 
drum was made the same diameter right through, the 
first Parsons blade being on almost as large a diameter 
as the impulse blades. For 1500 kilowatts and upwards 
they were made double-flow to eliminate the balancing 
dummies for the Parsons blading. It was hoped that the 
increased steam consumptions necessarily incurred by 
this arrangement, through the increased leakage area and 
surface friction, would not be so great as to offset the 
operating advantages gained by the elimination of all 
dummy troubles. By retaining the larger diameter for 
the first Parsons blading and the introduction of the 
double-flow arrangement halving the blade height, the 
blade heights came so low that the tip clearance became 
a large percentage of the blade heights, and, in conjunc- 
tion with the other losses incurred, pushed the steam 
consumptions up. The steam chambers for the nozzles 
were in the main cylinder casting, and owing to distortion 
of the part carrying the Parsons blading these machines 
did not prove so free from blading troubles as had 
been expected. In later designs the nozzle chambers 
are castings separate from the main cylinder and only 
connected at the flange, with external pipes for the high- 
pressure and high temperature steam, which is thus 
isolated from the main casting carrying the Parsons 
blading. The first Parsons blade is on a much 
smaller diameter, and the intermediate part made 
single-flow, so that a longer blade can be used. 
This involves a dummy piston to balance the inter- 
mediate part, but the L.P. section is still kept double 
flow to avoid a large diameter dummy piston for that 
part. For large units the trouble is to get sutticient area 
for steam passage at the L.P. end without excessively 
long blades, so that the double flow arrangement here 
has some advantages. Small units are made single flow 
throughout, owing to the small volume of steam passing 
necessitating short Parsons blading. Similar designs have 
been produced on the Continent, while more recently a 
combination of Curtis elements at the H.P. end, with 
Rateau design for the L.P. end, has received a great deal 
of attention by several continental firms, especially for 
marine work. 

In none of these attempts has it been unquestionably 
demonstrated that a steam consumption is obtainable 
which is quite equal to that possible with the Parsons 
design, and until that stage is reached the risks attached 
to the small clearances will continue to be accepted. 
Neither has any type been evolved that can extend the 
field of application by reason of a lower speed. 

The mechanical advantages possessed by the pure 
impulse type will naturally continue to induce efforts 
being made to improve the steam consumption, but this 
must be obtained without introducing devices which will 
in any way detract from those advantages. 

It has been conclusively demonstrated that the energy 
of a very high velocity jet cannot be efficiently extracted 
at any blade speed which, owing to constructional and 
rotational limitations, can possibly be attained. Also that 
with many rows of moving and guide blades, or the 
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elaborate guide blades returning the jet on to the same 
or succeeding wheels, the jet wastes a great deal of 
energy by spilling and setting up eddy currents in the 
surrounding medium. 

Various devices have been tried to confine the jet when 
passing between the nozzle and the moving and guide 
blades, but this can only be done by the sacrifice of the 
“big clearance” advantage. Partial admission also adds 
to this loss, due to the moving blades being inactive for a 
part of each revolution. This loss will be highest at the 
H.P. end, owing to the greater inactive part of the 
circumference and the denser medium. At the L.P. end 
the whole circumference is active, so thata steady stream 
extends right round, which also tends to eliminate spilling 
and eddy currents. 

Doubtless various combinations will continue to be 
tried in the hopes of improving the overall efficiency, and 
owing to the many factors involved it is only by actual 
tests that this can be obtained. 








IRON AND STEEL INSTITUTE. 
No. II.* 

THE first item on the agenda for the second day of the 
meeting was the presentation of the Bessemer medal to 
M. Alexandre Pourcel. M. Pourcel was born at Mar- 
seilles in 1841, and is a distinguished metallurgist. He 
was instrumental in introducing the Bessemer process in 
France in 1867, and the open hearth steel process in 1868. 
He is, however, chiefly celebrated for his investigations 
in the metallurgy of ferro-manganese, which he was the 
first to manufacture in the blast furnace. He is consult- 
ing engineer to various large iron and steel works in 
France and Italy, an honorary member of the Comité des 
Forges, and has been the recipient of numerous gold 
medals in recognition of the valuable services he has 
rendered. The President said that no greater pleasure 
could fall to him than the duty of tendering to his old 
friend the distinguished honour that the Council had 
bestowed upon him in electing him a Bessemer medallist. 
No one who had been brought into contact with him could 
feel anything but sentiments of the deepest regard and 
respect and affection for the man. Questions of personal 
regard were at most, however, by the way, in a matter of 
that kind. It was not because the Institute esteemed M. 
Pourcel as a man that it honoured him that day, but 
because he had done great things for the industry in 
which they were all engaged. 

M. Pourcel, who spoke in French, said that he 
desired to give expression to his lively sense of grati- 
tude to the members of the Council of the Institute 
and to its distinguished President, for the honour they 
had conferred upon him in admitting him to the list of 
Bessemer Medallists, thereby judging his name as worthy 
to rank among those of the famous men who, by their 
labours, had achieved the wonderful progress in metal- 
lurgy which the past half century had witnessed. At the 
head of the illustrious company stood Sir Lowthian Bell, 
whose works remained at that day a living authority on 
metallurgical science. He had been honoured by his 
personal friendship, and counted it as a privilege that that 
cordial friendship had ever continued to be maintained 
towards him by his son. The Bessemer Medal, awarded 
by the Iron and Steel Institute, should be justly regarded 
by those who specialised in the metallurgy of iron and 
steel as the highest distinction worthy of attainment. 
It had for long been his ambition to be held deserving 
of it. That day, on the occasion of the award made to 
bim, he must disclaim more than a most modest share 
of merit, the chief portion of which was due to the 
two men to the names of whom reference had been 
made in that room by Sir Robert Hadfield in his presi- 
dential address four years ago. The names to which he 
alluded were those of MM. Euverte and Valton. Those 
eminent metallurgists, who were his chief friends and 
instructors at the outset of his industrial career, enjoyed 
for thirty-five years the privileges of the Iron and Steel 
Institute. On account of increasing age they had been 
obliged to retire from active work, and he alone remained 
of those three metallurgists. He therefore regarded it 
as the prerogative of age that he was that day honoured 
in becoming the recipient of the high reward which he 
looked upon as crowning his industrial career. 

The President announced that Carnegie scholarship 
awards of £100 each had been awarded to Mr. Johann 
Puppe, of Dortmund, Germany; M. Felix Robin, of 
Paris; and to Mr. Thomas Swinden, of Sheffield. Mr. 
Thomas Baker, of Llanelly, who was awarded a Carnegie 
scholarship of £100 last year, has been granted a renewal 
scholarship of £50. 

Mr. W. Rodenhauser then presented his paper on 
“The Electric Furnace and Electrical Process of Steel 
Making.” We shall reprint it in full. 

Mr. Arthur Windsor Richards, in opening the discus- 
sion, said there could be no doubt that the electric 
furnace, at least for purposes employing high class steel, 
and particularly alloy steel, had come to stay; at all 
events, in places where the conditions were favourable with 
regard to the supply of cheap power. At the same time 
it appeared to him that the production of steel in the 
electric furnace would need to be considerably cheapened 
before it could compete with the ordinary processes, 
such as the Bessemer and the open hearth. It was true 
that electric steel gave very good analyses, but the cost 
of it was particularly high, and that brought in the 
consideration of a point in the manufacture of the 
rail steel which Mr. MRodenhauser had produced 
in the Réchling Rodenhauser furnace. It would be 
noticed that the blown metal contained 0.08 per cent. of 
phosphorus and 0.1 per cent. of sulphur, which was 
reduced in the furnace to 0.023 of phosphorus and 0.044 
of sulphur. The physical tests of that material had given 
very satisfactory results, but doubtless Mr. Rodenhauser 
was aware that exactly similar steel answering the same 
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tests could be and was being produced in the basic open 
hearth furnace ata far lower cost. He wished to ask 
the author whether he had intentionally stopped the 
process when he reached 0.023 of phosphorus and 0.044 
of sulphur. If he had done so he (Mr. Windsor Richards) 
was quite in agreement with him that he acted 
properly, as it was not necessary, or even beneficial, to 
reduce those two elements to a lower point than that for 
rail steel even with 0.75 of carbon. If, however, he did 
not intentionally stop the process at that point, was it 
because he failed to reduce the sulphur and phosphorus 
to a lower point since he couid not get a sufficiently 
high heat in the induction furnace? It had been stated 
that the high qualities of electric steel were due not only 
to the small amount of impurities present. In his opinion 
its excellence was due rather to the almost total absence 
of gases, principally nitrogen and oxygen, combined or 
mixed with the iron. 

Mr. J. M. Gledhill agreed that a new era was being 
opened up for the steel maker by the electrical furnace. 
In his view, however, the whole thing came down to 
questions of cost, and he thought it would be somewhat 
difficult for the electric smelting plant satisfactorily to 
compete with other systems. In the case of his own 
firm they had been recovering the valuable by-products, 
chiefly sulphate of ammonia, and by this economy in 
their power plant had reduced the cost of steel smelting 
very considerably. They practically got from 80 lb. to 
90 lb. of sulphate of ammonia from every ton of coal, and 
the sulphate of ammonia fetched anything from £11 to 
£12 per ton. Taking coal at 9s. to 10s. per ton, the 
economy was very evident. Admitting that an excellent 
material was produced by the electric furnace, he would 
point out that the smelting processes now in vogue would 
also produce an equally good material. At the same 
time, he believed that there was probably a great future 
for the electric furnace, but there was a great deal to be 
done before it would compete with present processes on 
anything like a large scale. He would like further infor- 
mation as to the depreciation of the electrical furnace, 
and how the first cost of such plants compared with the 
first costs of ordinary smelting plants. 

Mr. Otto Frick said he was not in agreement with some 
of the points put forward by the author. He considered 
that the main reason why the Stassano furnace was 
not suitable for big charges was the position of the elec- 
trodes. The bigger the furnaces the longer the electrodes 
became, and consequently they were more apt to break. 
The author said that in the Girod furnace the demand for 
energy was more constant, and that the electric generators 
were, therefore, working under better conditions. That 
was scarcely exact, as the varying demand for energy was 
caused by short circuits between the electrodes and the 
steel. The author explained at some length how there 
could be no appreciable heat developed in a Girod furnace 
by the passage of the current through the steel. In the 
example given by the author of a 380u-kilowatt furnace, the 
heat thus produced was only equivalent to about 10 watts, 
or .033 per cent. of the total energy. The author’s con- 
clusion that the charge in all arc furnaces was almost 
entirely heated by the arc was certainly correct, but it 
was to be noted that in such furnaces the heat, developed 
in the arc, in the first instance, heated the air or the gases 
in the furnace, from which it had to be conveyed to the steel 
through the slag. The author referred 10 the Frick furnace. 
A furnace of that type was in regular work at the 
Krupp works in Essen since August last. The furnace 
had a capacity of ten tons, and took 1000 horse-power, 
and the satisfactory results obtained had induced Krupps 
to secure the exclusive rights in the German patents. 
The author said that the peculiar shape of the hearth in 
the Frick type of furnace prevented the removal or 
changing of slag, and that these furnaces were only 
adapted for pure materials to be melted or alloyed. That 
might be true of the Kjellin furnace, but it was not true of 
the Frick furnace, in which the cover above the crucible 
was made in one piece, and could be made to rotate in 
such a way that every part of the crucible might be 
inspected through one opening. By introducing the 
skimmer it was an easy thing to bring the slag 
forward to the spout and to have it drawn out. He 
did not, however, recommend this way of slagging, but 
preferred to empty the whole contents of the furnace into 
a ladie and to return it from the bottom of the ladle, 
leaving the slag in that. In that way a much more 
complete ‘separation of metal and slag was obtained 
than by skimming. The author claimed as the 
main advantage of his system that the first cost 
of the dynamo was very much less than in the 
Frick system. It was true that the dynamo in the 
latter case was more expensive, but he contended that 
the difference was of small importance. For a 1000 
horse-power dynamo it might amount to £1000. The 
lower radiation loss in the Frick furnace would, however, 
save sufficient in current expenses in one year to allow 
for 15 per cent. interest and depreciation, if the cost of 
the electric current was 4d. per unit. [t was his belief 
that the electric furnace had come to stay as com- 
plementary to the existing Bessemer-Siemens-Martin 
furnaces, in connection with which the best economical 
results would be obtained. In connection with the 
remarks of Mr. Gledhill, it might be pointed out that the 
total efficiency to be derived from producer gas, on the 
one hand by using it to drive a gas engine with dynamo, 
furnishing current to an electric furnace, and on the 
other hand by using it in a Siemens furnace, was about 
the same. ‘'aking the efficiency of the gas engine at 33 
per cent., the dynamo at 92 per cent., and the electric 
furnace at 78 per cent., the figure which had been 
obtained with the furnace at Krupp’s works, gave a total 
efficiency of about 23.5 per cent., whereas the total 
efficiency of a Siemens turnace of best design varied 
between 20 and 25 per cent. The outcome was that 
the steel production in both cases per ton of coal was 
the same. 

Mr. Hiorth said that the Roechling-Rodenhauser fur- 





nace represented, as far as concerned the annular parts of 





the bath, a double furnace, built on the lines of the 

Kjellin ; that was the bath was heated by pure induction 

currents with comparatively very low tension—8 to j9 

volts—whilst the rectangular bath was heated by current, 

of somewhat higher voltage, flowing through the termina] 

plates. As these latter currents had to pass copper 

iron, and a thin layer of refractory material, was the loss 
of energy in this arrangement less than that involved by 
the currents passing through the carbon electrodes, &¢. 

in the arc furnaces? The author stated the “ electrical 
efficiency ” of a 3} tons Roechling-Rodenhauser furnace 
was 97 per cent. The first-named part of the furnace— 
the Kjellin part of it—could not be expected to reach 
power factor beyond, say, 70 per cent., owing to its 
construction, the coil being so placed that the space 
between the coil and the magnet core was extremely large, 
hence the loss by stray fluxes was heavy. Considering 
the very high efficiency of the Roechling-Rodenhausey 
furnace mentioned, viz., 97 per cent., it seemed as if 
a very slight part only of the total energy was spent in 
the annular parts of the bath. As that part of the bath 
incurred such a great loss of energy owing to its relatively 
great radiating surface, there was always the danger of 
the steel breaking through the wall. Why cling to the 
induction principle at all, when it only seemed to reduce 
the efficiency electrically, thermally, and practically? 
Before having made experiments with the flat coils, he 
himself had the same idea of improving the power factor 
and other conditions of electric furnaces, and he had 
patented in most industrial countries a furnace taking 
extra currents to electrodes from separate secondary 
windings placed close to the magnet core, thus dimin. 
ishing the stray losses and admitting the possibility of 
hot slags, even in induction furnaces. It was found, 
however, that this arrangement would complicate the 
furnace. As stated by the author, the Kjellin furnace 
was not suitable for large capacities, and even with a 
five-cycle current, a 10-ton furnace would never be an 
efficient device. Apparently, the ideal steel furnace for 
treating large capacities was the simple “ pure induction” 
furnace, constructed as closely as possible on the lines of 
the ordinary transformer—that is, the primary windings 
placed as closely as possible to the bath. That could 
only be obtained by using flat coils placed on the top and 
bottom of the bath, and that allowed the construction of 
a flatter groove, which was easily repaired, as it did not 
need to be high and narrow as in the central coil furnaces. 
The capacity of such a furnace might be largely increased, 
as both diameter and area of bath might be increased, 
still keeping the stray losses low, that being due to the 
excellent electrical—magnetic—conditions brought about 
by the flat coil system. From the experience he had 
gained by working a 500-kilowatt furnace, he thought it 
quite possible to smelt, with common three-phase current 
and a good power factor, 40 to 50 tons at a time. In the 
experimental 500-kilowatt furnace he had at work in 
Norway, he had successfully smelted more than five tons 
at a time, and by proper loading of the furnace, reached 
a power factor beyond 0.84. His experience had con- 
vinced him that a well-designed “pure induction” 
furnace was the best solution of the problem of refining 
large quantities of steel. Such a furnace would be the 
most effective from an electrical standpoint, and at thie 
same time the most attractive design from the metallur- 
gist’s point of view, being also the simplest and handiest 
device for all-round work, and the cheapest in first cost 
and working. 

Professor McWilliam said that some eighteen months 
ago the committee of the metallurgical department of 
Sheffield University sent him and their electrical expert 
to examine the working of the Kjellin furnace, as that 
appeared to be likely to be one suited to their require- 
ments for experimental work. ‘hat furnace had now 
been purchased and experiments were going to be con- 
ducted. It had been said that the question of the elec- 
tric furnace was one of pounds, shillings, and pence, but 
it appeared to him that there was a very important 
matter to be considered in addition to the cost, and that 
was the quality of the material which was being 
obtained. That question had come up in connection 
with one important company which was paying an extra 
price for steel rails finished in the electric furnace after 
having been made in the ordinary open-hearth furnace, in 
the hope that it would get a return for the additional 
expenditure incurred. 

Professor Turner said reference had been made to the 
fact that the induction furnace did not give a very high 
temperature, and that was in accordance with his own 
experience in connection with dephosphorisation in the 
electric furnace. It seemed to him, therefore, that 
another type of furnace which would give a higher tem- 
perature might be more suitable if there were to be 
dephosphorisation. 

Mr. I’. Moorwood said the induction furnace was not, 
as steel makers understood it, a furnace which lent itself 
to handy work, and the resistance form of furnace was 
more in the form of present steel work plant, and facili- 
tated more ready handling by the workman. What was 
now required with the electrical furnace was that it 
should pass out of the hands of the electrician into those 
of the steel maker. The electrician had done his work, 
and it was for the steel maker to look intv the matter from 
the practical point of view, and to lick it into practical 
shape. There appeared to be no doubt that the electric 
furnace had come to stay, and he personally thought that 
the furnace was going to produce steel which could not 
be produced by any other form of furnace. Modern 
specifications were becoming such that they could not be 
fulfilled by ordinary methods. 

Mr. E. Adamson said that the author seemed to cast 
some reflection on the Héroult furnace by suggesting 
that the steel made therein was not so homogeneous as 
that made in the Roechling-Rodenhauser furnace He 
wished to say that the steel made in the Héroult furnace 
was perfectly homogeneous, and he spoke from practical 
experience. He had before him the analyses of sixty 
charges made from the Héroult furnace. The maximum 
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n these sixty yas was a — the 

‘ hur 0.026, e minimum phosphorus 
ing 0 f ye the minimum sulphur 0.006, while the 
average for the whole sixty charges was, phosphorus 
0 006, sulphur 0.016. He thought that these analyses 
showed a much greater purity than those quoted by the 


author. 
Mr. A. 


hosphorus i 


Cooper said that “9 _ last year he at - 
rtunity of seeing the furnaces in operation a 
A ct fei! there seemed to be no doubt, taking into 
account the metal that was being used, that they appeared 
to work very successfully. He brought away samples of 
the steel, which agreed very closely with the analyses 
iven by the author, but he would point out that the 
metal being used was not exactly metal from the Bessemer 
converter, but steel which had been made in the basic 
Bessemer converter, so that between the mixer and the 
finished product there were two distinct processes of 
manufacture, the manufacture of basic steel, and then 
the treatment in the electric furnace. It seemed to 
him that for the purpose of rail-making, until they took 
metal from the blast furnace or the mixer, the electric 
furnace was not going to be a very severe competitor of 
the basic open-hearth furnace, because in Middlesbrough 
it was quite easy to make steel of the composition given 
py the author with 0.044 sulphur and 0.023 phosphorus 
in the basic open-hearth furnace. At one works with 
which he was associated some 80,000 tons of rails of 
that composition had been produced, and these rails 
were capable of withstanding the test referred to by the 
hor. 
eo T. Rowlands said that for some time past he had 
been connected with the American Electric Furnace 
Company, which had established the plant at Niagara 
Falls for the demonstration of the induction furnace. 
Several steel makers in America had visited the plant, 
and had worked there on their own material. In one 
case they had melted steel containing 1.2 per cent. of 
carbon with a consumption of 440 kilowatt-hours per 
ton, and that charge was melted in 1} hours. In another 
instance they had used only 520 kilowatt-hours per ton, 
and successfully melted ferro-manganese, while for 
manganese steel the figures had been as low as 600 kilo. 
watt-hours per ton. They had also melted pure iron for 
the purpose of making selected steel, adding silicon in 
the ladle. He had several times had a power factor of 
.84, and they had had continuous running at .80. Every- 
thing pointed to the fact that the electric furnace had now 
got into the hands of steelmakers who were going to make 
good use of it. 

Mr. Frick said that with reference to the observations 
made on the subject of high temperatures in the induc- 
tion furnace, they had realised temperatures ranging from 
1650 deg. Cent. up to 1700 deg. Cent. His remarks as to 
the removal of the slag referred only to his own type of 
furnace. 

Mr. Rodenhauser, briefly replying on the discussion, 
said that he had not been able to follow all the questions, 
but would reply in writing later. In making steel rails 
of higher resistance in the electric furnace the consump- 
tion was about 100 kilowatt-hours per ton, but with this 
low power consumption it was impossible to make very 

ure steel, the object in that case being only to. give a 
high resistance to the rails. With regard to the induc- 
tion furnace, there was certainly no difficulty in getting 
any temperature which was required, and, indeed, tem- 
peratures could be obtained sufficiently high to melt the 
walls of the furnace. They were now working a three- 
phase furnace in which they were able to get any tem- 
perature required. He could not agree with Mr. Frick 
thatthe Héroult furnace worked as steadily as the Girot, 
diagrams taken of the Héroult furnace showing that the 
variation of load was very considerable. With regard to 
Mr. Hiorth’s furnace, it was a very good electrical fur 
nace, but it did not appear to him that it was a furnace 
for the steelmaker. 

On the vote of Mr. Windsor Richards, who occupied the 
chair during the reading of this and other papers on the 
second day, a cordial vote of thanks was accorded to Mr. 
Rodenhauser. 

The next paper read was that by Dr. M. Ekenberg, 
“Fuel from Peat,” in which the author detailed researches 
and experiments carried out with the object of finding a 
a process for converting peat into fuel without air 

rying. 


The mechanical pressing out the water from peat has frequent’ y 
been suggested, and experiments on a small scale with surface 
peat have given positive results ; but the black fuel peat, which 
predominates in peat deposits, does not give off its water when 
submitted to pressure. It has been declared a_ technical 
impossibility to press out the water mechanically from mature 
peat, .e., black fuel peat. The question may, however, be asked: 
Could the se; aration be effected by using a reasonable pressure— 
say, for instance, 50 atmospheres, the power required to produce 
which represents approximately only 15 per cent of the caloric 
energy available in the peat? A process based upon pressing 
would, in such cireumstances, offer vast possibibilities for a 
practical solution of the problem. 

The author has studied the question of pressing, and has found 
that the reason that the water does not separate under pressure is 
because of the presence of a slimy hydrocellulose, produced from 
the residues of the decaying plants of which mature veat consists. 
This hydrocellulose is formed by prolonged contact of the cellulose 
with water. It is present to the extent of 0 2 per cent. to 1.2 per 
cent., and more, of the peat substance, and can be extracted from 
the peat It readily forms dextrose, and is destroyed by heating 
in the presence of water to temperatures above 150 deg. Cent. 

When it had been ascertained that a substance of the nature of 
hydrocellulose prevented the water from being pressed out of 
peat, there was comparatively little difficulty in devising a treat- 
ment by which the separation of water could be technically 
effected, the hydrocellulose having beea found, as previously 
Stated, to be destroyed by heating. By increasing the tempera- 
ture of heating other changes also take place. Thus, the percent- 
age of carbon in the peat gradually increases with the rise in 
temperature, and a portion of the components—hydrogen and 
oxygen—combine to form water. The difference between this 
carbonising process and the ordinary dry-charring in retorts is the 
Presence of fluid water. The heat is transmitted by the water 
Which surrounds every peat particle. Water is a much better 
conductor of heat than gas, allowing a sharply defined charring 
With a uniform effect, corresponding exactly to the temperature 








used. The heating has, of course, to be done in closed vessels to 


prevent evaporation. 


As the heating medium is superheated liquid water, and as the 


percentage of carbon increases, the author believes himself justi- 
fied in describing such treatment as ‘‘ wet-carbonising.” 

The effect of the wet compared with dry carbonisation can be 
seen from the following table. The material for these determina- 
tions was obtained by heating the peat with water to 150 deg. 


Cent., pressing out the water, and completely drying the peat at 
150 deg. Cent. In the wet process, water was added to the 


amount of seven times the weight of the peat :— 
Temperature Per cent. coal ot tained. 


used. Dry process. Wer process. 
Deg. Cent. Per cent. Per cent. 
160 See weeks: we 5 Py eee dy 97. 
MY od meee i Oe 92.6 os nies ee oe 
0 ne ee 80.2 4 BEMLKe aes 91.1 
220 Ra beae Gane tie 70.1 en ee 
240 Feats ta paste a a. a ke oe 81.5 
260 eee 51.8 78.2 


As a basis for a commercial process, this treatment has the 
advantage of not requiring outside raw materials. The heat and 
power required can be produced by a part of the peat itself, making 
a manufacture independent of weather and season. The carbonisa- 
tion is instantaneous, and the time required for making fuel from 
the raw peat is only that required for heating, cooling, and 
pressing. The pressing can be done within a minute, and the 
heating and cooling ought not to require more time than the 
heating and cooling of water, provided an efficient apparatus is 
used. Air drying occupies one to three months. With suitable 
mechanical arrangements, the wet-carbonising process ought not 
to take more than thirty minutes in all. 

For pressing out the water, any press capable of working at 50 
atmospheres can be used. The diagram of apparatus shows a 
strainer, in which the bulk of the water is separated by the 
pressure in the oven, which is 15 to 20 atmospheres, produced by 
the pulp pump, and an additional pressure is given by the ram of 
the press. The pressed wet-carbonised peat forms here a plug, 
which is sufficiently hard to resist the pressure of the oven, but is 
moved by each stroke of the ram. For use in factories a stronger- 
built strainer, of a somewhat different eyes is contemplated. 

The cost of pressing is therefore the total pressure minus the 
pressure given by the pulp pump, and with gasified fuel and gas 


of the greatest impor ance to the Institute, and had 
indeed, a wide application to our industries. 

Dr. Ekenberg, in replying, said in regard to the wear 
and the tear of the tubes, there was some acid formed in 
the process of heating but the tubes did not corrode to a 
greater extent than could be expected, and he was able 
to say as the result of several months’ experiment that 
wear and tear would be covered by 10 per cent. deprecia- 
tion on plant. 

A vote of tharks was accorded to the author for the 
paper. 

Prof. McWilliam then briefly presented the paper by 
himself and Mr. Ernest J. Barnes on “A Heat Treat- 
ment Study of Bessemer Steels.” 


The authors decided to do a systematic series of heat treatment 
tests on ordinary commercial English acid Bessemer steels of 
carbon content varying from 0.10 per cent. to 0.86 per cent. The 
steels were received and treated in the form of forged or rolled 
bars lin. round, and, either as received or after the treatment 
detailed, were all tested in tensile, and, as far as possible, also 
under Dr. Arnold’s alternaticg stress test, and were examined 
under the microscope. 

Methods of experiment.— All steels were in the form of lin. round 
bars, and were sawn into lengths of about llin. Some of the 
harder steels showed a peculiar structure after being sawn off, the 
sawn surface exhibiting a curious pattern of intersecting elliptical 
elevations about jin. broad. These gave no indications of their 
presence in the polished and etched micro-sections. 

Normalising. —The pieces were placed in a Fietcher gas muffle 
at 750 deg. Cent., slowly raised in about half an hour to 
950 deg. Cent., and maintained there for twenty minutes. They 
were then taken out, reared on end on fire-bricks, and allowed to 
cool in the air, 

Annealing.—Annealing was carried out in a coal-fired rever- 
beratory furnace, according to the details described in the general 
table of treatments. 

Quenching.—The bars were heated in a Brayshaw salt bath 
furnace. 

Experience with hardening steels of various sections led the 
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engines the power required is equivalent to a consumption of 14 
per cent. of the peat, ali transformation losses included. 

The water-free wet-carbonised peat has, as above mentioned, 
the heating value of about 6200 ca ories per kilogramme, or 11,000 
British thermal units per pound. Such fuel in compressed form 
can be obtained in a lignite briquetting plant. The lignite is dug 


up with a moisture of about 50 per cent., and has to he dried | 


before it is briquetted. A lignite briquet'ing « lant is therefore 


equipped with all that is required to produce » high-class fuel from | 


the press cakes of peat The press used for makivg the briquettes 
is a high-pressure plunger press, with a die consisting of an open 
tube. It moulds one briquette for each st oke,:r 80 to 120 
b iquettes per minute, each briquette weighing about 1lb. The 
production is 50 to 6U tons per twenty-four hours. 

Mr. J. E. Stead said, as he had studied the chemical 
side of the process in Dr. Ekenberg’s laboratory, he 
could vouch for the correctness of the statements referring 
to the chemistry of the process. He had more than 
twenty years ago visited Ireland to ascertain whether a 
proposed scheme for smelting iron with peat was possible, 
but he had soon found that the combustible matter in 
natural peat was just sufficient on burning to evavorate 
the associated water, and, therefore, if peat in a dry state 
were to be produced it would have to be air and sun dried. 
As the climate was humid and uncertain, it was considered 
impossible to rely on material obtained in that way. The 
scheme was abandoned. Many attempts had since been 
made to utilise Irish bogs for commercial purposes, but 
none had proved very successful Dr. Ekenberg’s 
discovery had made the recovery of peat fuel possible. It 
was previously impossible to squeeze out the water by 
pressure, but by the simple process of heating under 
pressure to 200 deg. Cent., the hydrocellulose, present in 
all peat, which caused the trouble, was so altered in 
character, that it became possible to filter it and separate 
it from the greater bulk of the water. He believed 
that by this process much of the fuel in peat bogs would 
soon become available, and that such bogs might now be 
considered as an enormous store of energy for present 
and future use. He would like to know if Dr. Ekenberg 
could tell them whether the hot peat was very active in 
corroding steel or iron tubes. 

Mr. Andrew Lamberton said that the paper was a most 
interesting one, and had reference to the steps which it 
was proposed should be taken to avert the waste of 
material. From that point of view, the paper would be 
of particular importance. If the process described was 
a practical solution of the difficulty of getting rid of the 
moisture in the peat and forming the peat into a com- 
mercial product, so that use could be made of what 
heretofore had been going to waste, then the matter was 
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OF THE EKENBERG WET-CARBONISING PROCESS FOR PEAT 


authors to consider 800 deg. Cent. to 850 deg. Cent. a suitable 
range, and as some of their steels were very mild, they decided 
| on the higher limit—850 deg. Cent. for their preliminary series 
| of tests. 

Tempering.— With one exception, the temvering was done by 
putting the bars in a lead bath at the required temperature, and 
maintaining the hath at a constant temperature for fifteen 
| minutes, when the bars were removed and coled in the a'r 

The tensile test pieces were all turned to 0.564 diameter and 
| 2in. parallel and the tensile piece was turned as near as possible 
| to one end, so that after fracture the other end was long enouzh 
| to turn to the standard alternating stress test pie e—namely, 3in. 




















diameter by 6in. long. The micro-sections were cut off the 
unstrained part of the short end of the tensile test piece. 
oo a ‘. log _ | 
zee | :2 | ge, | 222 | £43 | 
oo €° | £28 ae | wen | Treatment. 
B35 es | S8a ] 858 | Sys | 
ime | see fe eo | aoe | 
0.10 | 0.56 | 2.9 | 371 | 634 |Asreceinad 
"15 "92 64.2 | 15.3 30.6 vi 
86 103 | 52.6 1/8 3.3 5 
.10 6 | 28 | 37.4 | £9.27 | Normalised 
.75 "92 65.4 1.8 17.1 2 
85 1.03 54.5 1.8 2.9 | ‘ 
.10 56 21.9 43.8 72.0 Annealed 
75 92 45.1 21.5 37.4 om 
86 1.03 54.9 7.5 10.4 2 
10 56 27.4 39 72.9 | (850° C. water and 
15 92 103.4 7 18.9 \ 400°C. air 
10 56 2) 38 74.7 f 850° ©. water and 
15 -92 83.2 11.5 29.1 | \ 500°C. air 
.10 55 26.0 33.5 71.6 f 850° C. water and 
.86 1.03 77.7 9.0 29.0 | 6(0°C. air 
10 .56 26.1 40 74.5 859° C. water and 
15 92 71.3 17 40.5 | { 700° ©. air 
2 57.5 17.3 47.6 | (900°C. water and 
50 90 67.0 15.3 | 40.6 | \ 60°C. air 
29 -92 54.3 19.5 | 50.8 | (900°C. water and 
.60 90 63.5 16.8 | 47.0 \ 700°C. air 
10 56) (28.4 | 35 | 67.5 | 980°C. water and 
27 68 43.1 23.8 | 55.5 \ 700° ©. air 
| ; ae 
| Thisis the first time that Arnold alternating stress tests on a 
| series of steels of steadily varying carbons have been published. 
| Their lessons seem to be that only the very mildest will pass that 
test after any system of quenching and tempering tried ; that the 
steels as received and normalised are in their best condition with 
regard to that test, the normalised samples in each case yielding 
slightly better results. The drastic annealing (A) in every case 
lowers the alternating stress results for any one steel, and as in 
some cases it also seems almost entirely to rob the steel of its 
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elasticity, it is evidently a treatment to be avoided for forged 
steels, That it is not always avoided when dealing with large 
masses is seen from Professor Arnold’s results, recorded in the 
paper already quoted, and obtained in actual practice generally 
in ‘‘ post-mortem ” examinations. 

The table on page 549 is abstracted from the whole series. 

Mr. W. Beardshaw said that one of the first actions of 
the Sheffield Society of Engineers and Metallurgists 
when he became President was to present the University 
with a Brayshaw furnace. That paper was the first out- 
come of that presentation. It seemed to him that if the 
results stated in the paper could be followed up on 
samples of larger bulk it would be more interesting to the 
steel trade in general. He had made tests on hundreds 
of samples up to 6in. diameter, and had obtained some 
interesting results. In a bar of 5in. diameter he found 
that the core differed materially from the outside, and he 
got an ultimate stress of 48 tons from the outside, a yield 
point of 32 tons, and an extension in 2in. of 23 per cent. 
In the core he obtained respectively, ultimate stress 
44 tons, yield point 27} tons, with the same extension. 
On a lfin. square bar he got an ultimate stress of 
49 tons, a yield point of 38 tons, and an extension of 
33 per cent. The author was to be congratulated ona 
contribution of particular interest to the Sheffield trade. 

Mr. J. M. Gledhill agreed with Mr. Beardshaw that the 
experiments on larger pieces would have been interesting ; 
they wanted to know more about the behaviour of metal 
in the mass. Although it was not easy to get a series of 
forgings of 50 tons weight to experiment on, it was 
possible to cut test pieces from such forgings and compare 
the results with those obtained from the small bars. There 
was the risk of segregation in large pieces which, of 
course, was not present in small pieces. Another point 
was the question of trying to obtain material which 
would stand well and give a higher elastic limit. No 
doubt it was quite troublesome enough already to fulfil 
the various specifications which were put forward at the 
present time, but the industry could not stand still, and 
anyone who could do something to improve the elastic 
limit of material either by the introduction of alloys or in 
any other way was making a stride in the right direction. 
The crucial point to be dealt with was the breaking-down 
stress. 

Mr. Stead said there could be no doubt that the results 
which had been put forward represented an enormous 
amount of work. There were one or two points on which 
he would like to comment briefly. The first was as to 
whether these alternating tests had ever been applied at 
Sheffield on cross sections of plates and bars—by which 
he meant sections cut out at right angles to the direction 
of rolling. He had made alternating tests by a more 
simple method than that discovered by Professor Arnold 
on an apparatus costing about 10s., giving with a similar 
kind of steel the same factors as those recorded in the 
paper. He found that alternating bending tests taken 
in one direction were about double those taken in the 
other direction. In the case of a boiler plate, tests taken 
longitudinally gave results double those taken across the 
direction of rolling, and yet at the same time the ordinary 
static and bending tests on both sections came out fairly 
equal. It was the alternating bending test which 
differentiated the material, and pointed to the direction 
of rolling. 

Professor McWilliam having briefly replied on the 
discussion, a vote of thanks was accorded to the authors 
for their paper. 

Five other papers were on the agenda, of which the 
four following were taken as read:—“ High-tension 
Steels,” by Perey Longmuir; ‘“‘ Ageing of Mild Steel and 
the Influence of Nitrogen,” by C. E. Stromeyer; “Notes 
on Tests for Hardness,” by Professor Thos. Turner ; and 
“The British Recording Pyrometer,” by Percy Longmuir 
and Thomas Swinden. 

Mr. Windsor Richards moved and Mr. Ainsworth 
seconded a vote of thanks to the Institution of Civil 
Engineers for the use of the hall and building in 
connection with the meeting, which was carried with 
acclamation. 

A vote of thanks to the President and the Chairman 
was moved by Mr. R. G. Scott, and carried unanimously. 

On Friday evening Sir Hugh Bell presided at the 
annual dinner of the Institute held at the Hotel Cecil. A 
distinguished company was present. The toast of the 
Iron and Steel Institute was proposed in felicitous terms 
by Sir William Ramsay, and acknowledged by the 
President. 








THE MAIN DRAINAGE OF LONDON. 


THE descriptive account of the drainage systems of the 
metropolis, which Mr. Maurice Fitzmaurice bas prepared for 
and recently presented to the London County Council 
takes us back to the reign of Henry III. It was not, how- 
ever, until late in the reign of the eighth Henry that the 
first measure of a general character called the ‘‘ Bill of 
Sewers ’’ was passed. From this date bills were introduced 
from time to time. For instance, in 1732 the old river 
Fleet, which had been a navigable stream, was covered inand 
formed into a sewer below Holborn. In 1810 water-closets 
were brought into use, and were made to discharge into cess- 
pools. These were subsequently allowed to b3dr.ined into 
the street sewers until they became a nuisance and a source 
of disease. The first really important progosal to provide 
effective drainage of London was brought forward in 1834 by 
the well-known painter John Martin, who proposed to 
embank both sides of the river Thames, and construct ah 
intercepting sewer in each embankment for the purpose of 
collecting the sewage and conveying it to points in the river 
below London. Although the plan was examined by a com- 
mittee, it seems to have been before its time, and was not 
proceeded with. In 1847 it became compulsory by Act of 
Parliament to drain houses into the sewers, and in the same 
year the eight commissions which managed the sewers of 
the metropolis were superseded by one body called the 
“* Metropolitan Commission of Sewers,’’ the members of 
which were nominated by the Government. This and 
subsequent commissions set themselves chiefly to decide 
upon the best form of sewers to be adopted and to the 





abolition of cesspools, with the result that in six years thirty 
thousand cesspools were abolished, and all house and street 
refuse was turned into the river. This brought about the 
inevitable outcry on the part of the water companies who 
obtained their supply at or near London concerning the bad 
state of the river. 

Ultimately, after six commissions had been appointed, the 
Metropolitan Board of Works came into being under the 
powers of the Metropolis Management Act of 1855. The 
chief engineer was the late Sir Joseph Bazalgette, who 
prepared a report as to the plans necessary for the complete 
interception of the sewage of the metropolis, so as to 
discharge it into the Thames below London. Sir Joseph had 
to remedy the wretched system, which only gave a free outlet 
for the sewage into the river at low water, ponding it back 
again in the main sewers when the tide rose. The main 
feature of the scheme, adopted as the result of this engineer’s 
deliberations, and carried out between 1856 and 1874, was the 
construction of intercepting sewers parallel to the river, and 
with these the main sewers, which formerly entered the 
Thames direct, were connected. As most of our readers are 
aware, these sewers terminated at Barking, on the north 
side, and Crossness, on the south side of the river, and lland 
13 miles distant from London Bridge respectively. Reser- 
voirs were built at both outfalls to avoid sending the sewage 
into the river on the flowing tide. Even thisscheme was not 
without its detractors, for in 1869, in response to a memorial 
from the vicar and inhabitants of Barking, an inquiry was 
held by the late Sir Robert Rawlinson, by order of the Home 
Secretary, to investigate the allegations concerning the state of 
the river and banks, the sewage being discharged at that time 
without being chemically treated. The allegations, how- 
ever, do not appear to have been more than partially 
substantiated. In 1878 the Thames Conservancy took up 
the attack on the Board of Works, maintaining that 
the banks which formed in the river below the outfalls 
were due to the flow of sewage. An arbitration ensued 
in which Sir Frederick Bramwell and Sir Douglas Galton 
were engaged, with Sir C. A. Hartley appointed umpire by 
the Board of Trade. The attacking party were again only 
successful in a minor degree, and it was decided that the 
formation of these banks in the river could not in the sense 
of the Act of 1870 be said to have arisen from the flow of 
sewage. The Metropolitan Board were consequently not 
called upon to remove them. Mr. Fitzmaurice remarks that 
if in 1878 the formation of these banks in the river could not 
be attributed to the discharge of crude sewage from the 
outfalls, still less can the formation of banks at the present 
time be attributed to the discharge of effluent which has 
been treated with chemicals and clarified by precipitation. 

In 1882, in consequence of complaints made by the City 
Corporation, as sanitary authority of the Port of London, a 
Royal Commission was appointed ‘‘to inquire into and 
report upon the system under which sewage is discharged 
into the Thames by the Metropolitan Board of Works,’’ and 
the final report published in 1884 decided that the sewage 
ought not to be discharged in its crude state into any part of 
the Thames ; that the solid matter should be separated by 
deposition or precipitation; and that the liquid portion 
remaining after precipitation might as a temporary measure 
be then allowed to pass into the river. The construction of 
works for the precipitation of the sewage was commenced at 
Barking in 1887, and completed after the London County 
Council was constituted in 1889. At Crossness the works 
were commenced in 1888 and completed in 1891. For those 
of our readers who are not acquainted with the operations at 
these outfall works, it may be stated that the sewage on 
arrival has added to it one grain of proto-sulphate of iron and 
four grains of lime per gallon, and the work of precipitation 
takes place in long channels. The sewage flows in at one 
end, and after the heavier matters are precipitated the 
clarified liquid passes over a weir at the other end into 
the river, After a certain period each channel is shut off 
from the inlet of sewage, so that the heavier matter or wet 
sludge can be dealt with. It is pushed by hand through 
screens into the sump under the sludge pumps. From the 
sump the sludge is pumped into the sludge settling channel, 
where it remains for about twenty-four hours. The super- 
natant water or ‘‘liquor’’ is extremely offensive, and is 
drawn off by means of telescopic weirs. Then before being 
pumped up to the outfall sewer, to mix with the rest of the 
sewage, it is treated with 20 grains of lime and 10 grains of 
iron per gallon. The settled sludge, containing about 92 per 
cent. of water, from the settling channels gravitates to the 
sludge store, whence it is pumped to the sludge ship and sent 
to the Black Deep, about 57 miles below Barking. 

Although the bacteriological treatment of sewage has not 
been adopted by the London County Council, it may be re- 
called that this body was the first public authority to experi- 
ment on a large scale with this system, and a one-acre coke 
bed was laid down in 1893 on the advice of Mr. W. J. Dibdin. 
Mr. Fitzmaurice has no doubt that as the population in- 
creases it may be necessary to adopt special methods for 
treating in some way other than chemically a portion of the 
sewage so as to improve the quality of the effluent flowing 
into the river. The Royal Commission on Sewage Disposal 
in their fourth report in 1904 state that ‘‘as a result of in- 
vestigations we find that, as judged by the B. coli test, the 
Thames at Mucking, about 20 miles below the Barking 
and Crossness outfall works, is at times as pure as the river 
Thames in the region of Sunbury and Hampton, above the 
intakes of some of the London waterworks companies.’’ In 
order to make sure of the land in the neighbourhood of the 
outfall works the Council has, however, purchased between 
500 and 600 acres in anticipation of the further treatment of 
London sewage either bacterially or otherwise. 

In December, 1889, as the result of a desire expressed by 
the Council for further information on the question of 
sewage disposal, the late Sir Benjamin Baker and Sir Alex- 
ander Binnie prepared a report which was presented in 
February, 1891. In this new works consisting mainly of new 
sewers were recommended at a cost of £2,220,000. The 
Council at once commenced to give effect to the recommenda- 
tions, but in 1897 the Main Drainage Committee asked Sir 
Alexander Binnie for a further report, which recommended 
further new works at a cost of £2,947,000, which included a 
portion of the previous recommendations. The works in- 
cluded new sewers—low, middle, and high-level—which 
were begun in 1901. Those now in use, although forming 
only a portion of the whole scheme, have diminished to a 
great extent the number of discharges during rain-storms into 
the Thames within the county of London. 

Notwithstanding the extensive storm relief works carried 
out by the Metropolitan Board of Works, floodings have 





occurred at many parts in times of storms. After investigat. 
ing the matter, the engineer reported to the Main Drain 
Committee in November, 1903, and proposed further relist 
works, which were adopted in 1904. These included a Prin 
relief sewer from Holloway to the Thames, a further relief 
sewer from the middle-level sewer to Counter’s Creek sewer 
extension of Hackney Wick sewer northwards, and Stroud( ¥reen 
storm relief sewer, all on the north side, and a storm-water 
pumping station and sewers at Wandsworth, and a storm. 
water pumping station for Southwark and Bermondsey, with 
the necessary sewers. These works were estimated to cost 
£787,000. Some of them are now in use, and have alread 
proved efficient in preventing floodings. y 

Since the London County Council was constituted in 1gg9 
in addition to the flood relief works mentioned, the capacity 
of the main drainage system has been nearly doubled. The 
average daily flow of sewage to Barking and Crossness jn 
1908 was 283,000,000 gallons. To deal with this quantity of 
sewage between 900 and 1000 men are employed. The net 
capital expenditure since the Council came into office hag 
been £4,285,512, which, added to £6,824,877 spent by the 
Metropolitan Board of Works, makes a total of £11,110,389, 
There will be a further probable expenditure in order to com. 
plete the main drainage and flood relief schemes of about 
£1,500,000. There are eleven pumping stations for lifting 
sewage and pumping storm water, with engines of a total of 
over 10,000 horse-power. 








DOCKYARD NOTES. 


OWING to the supposed unreliability of the ordinary gauges 
for reading vacua on marine condensers many builders pur. 
chased and made frequent use of mercurial columns for the 
purpose. The practice has recently been forbidden by an 
Admiralty order owing to the detrimental effect of mercury 
on the condenser tubes. Comparative tests have recently 
been made of tubes affected by the action of mercury and of 
others not exposed to its influence, and the results obtained 
thoroughly justify the Admiralty restrictions to gauges of the 
ordinary type. 


CONSIDERABLE advances have been made in late years in 
the design of torpedo tubes for small vessels. The type 
carried on the early 30 knotters was a heavy gun-metal tube 
with the door secured by about eight swinging screws and 
butterfly nuts, The tubes supplied by Elswick to the 
Brazilian destroyers now under construction by Messrs, 
Yarrow are of thin steel plate, the saving in weight and cost 
being considerable. A further improvement has been made 
in the type of door adopted, so that it now partakes far more 
of a breech-block form rather than of that of a box lid, 
and with greatly increased strength of fastening. 


THE modern type of conning tower now fitted on large 
ships may prove very inconvenient in action. In the older 
forms the main portion of the tower was of oval form in plan, 
and possessed a gap on the after side about 18in. wide form- 
ing the door, and which was screened by an armoured wall 
separate from the tower itself. Ingress was therefore simple. 
In the new ships there is nc such gap; experience in the 
Japanese war proved its danger, and the roof of the tower, 
now round in plan, is riveted on to the upper edge of the 
armour. The entrance is through a hole in the roof leading 
into the chart-house on the bridge, and this might easily be 
blocked by débris. The sight-holes are now very small and 
narrow. In the Tsarevitch it was noticed that the edge of 
the saucer-shaped roof was some ten inches above the armour 
wall, admitting of a fine view and the easy entrance of a shell. 
In fact, it was in her conning tower, and due to this excessive 
depth of sight-hole, that the Russian Admiral and all his staff 
were killed in the battle of August 10th, 1904. This defect 
is shared by many of the vessels in the French navy. 


THE Admiralty are credited with the intention of returning 
to oil fuel for the new destroyers to be given out this year. 
Those ordered in 1908-9, of course, have only coal fuel, and are 
really more of the old torpedo gunboat type than torpedo boat 
destroyers. It is by no means unlikely that a satisfactory 
combination of the two fuels may be adopted in some later 
torpedo craft, unless the price of oil can be so modified as to 
justify its more general use. 


THE French cruiser Gloire appears to have suffered from 
the same severe corrosion of her tail shafts that recently 
occurred to two or three British cruisers owing to ropes 
having fouled her shafts and worn off all the protective com- 
position. In the case of the British ships the corrosion was 
in the form of spiral grooves, and in some cases seen recently 
was three eighths of an inch deep. 


INTERESTING particulars are just to hand as to the Italian 
naval programme, which has undoubtedly been hastened on 
in view of the intention of the Austrian authorities to increase 
their fleet. Little has been done in Italy towards the 
materialisation of Colonel Cuniberti’s Dreadnought type of 
design until now, but the estimates for this year provide for 
the construction of four vessels, generally known as ‘‘ A’’ and 
‘*B”’ in reference books, or sometimes as the Mirabello 
class, of which no definite particulars are yet to hand, but 
which will undoubtedly embody the peculiar features of great 
hitting power and speed that have so generally distinguished 
Italian designs. The new battleships are to be known as the 
Dante Alighieri class, and are expected to cost £2,400,000. 
The programme, which will also include two scouts of about 
8200 tons and 26 knots speed, includes £2,000,000 to be spent 
in torpedo craft. The period over which the construction 
will be spread is considerable, amounting to at least six years. 


THE Austrian naval estimates for 1909 barely reach two 
and three-quarter millions. Beyond numerous designs for 
battleships of 20,000 tons, whose beam is at least 90ft., and 
whose length is about 550ft., little has been done, and itis im- 
probable that orders will be placed until next year. 


THE trials of the German destroyers of the 1908 programme 
have so far proved very satisfactory. In some of these vessels 
oil fuel is adopted, and two of the Germania Company’s boats 
have attained 33.75 knots. These boats displace about 615 
tons, and carry a heavier armament than do the British 
Cossack class. The German practice has been to force the 
boilers to a greater extent than is permitted in the Royal Navy 
but only a greatly reduced strength of hull can account for such 
a performance and armament on the small displacement, 
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of the late Mr. C. J. Appleby there is the following 
paragraph :—* W, W. Hulse tells me the first steam 
crane to lift, turn round, travel and alter radius, was 


EARLY STEAM CRANES AND HOISTS. 





We recently had occasion to endeavour to discover who 
was the maker of the first locomotive steam crane. Our 
‘nquiries brought to light such an amount of information 
| only on this point, but concerning steam cranes and 
hoists generally, that we have determined to place it 
before our readers. But little is known regarding the 
early history of the steam crane, and we feel certain that 
it will be of interest if we put on record the facts which 
have been discovered in the course of our search. 


designed by him when one of Whitworth’s staff in 1852, 
and it was made by Taylor, of Birkenhead, in that year.” 
Writing on this subject in 1884 Mr. Taylor says that he 
thinks it must have been later on than 1852 that he had 
the pleasure of making the first of these cranes, which 
were apparently for Messrs. Whitworth, as it was only in 
that year that he started business in Birkenhead. He 
had, however, he says, ‘“‘ made a considerable amount of 
steam-hoisting machinery in winches, cranes, &c., before 


he met with Mr. Hulse in the matter.” The steam crane, 
therefore, must have been very fairly well known prior 
to this date. 

It is a curious thing, however, that Mr. Appleby should 
| in 1903 apparently have overlooked that he had written 
| the above quoted memorandum regarding the communica- 
| tion made by Mr. Hulse to him, for we find him stating in 
| November of that year that no one had made steam 
| cranes “ for considerably over half a century.” He 
| adds: ‘“‘Our—Appleby Brothers—first steam crane, and 
| the first to be exhibited, was started just about forty- 
| two years ago.” That would mean the year 1861. 








| Jessop and Appleby Brothers, Limited, of Leicester, and it 
| discussed an obituary notice of the late Mr. Alexander 
| Chaplin, which had appeared in a Leicester paper, and 
| which claimed for that gentleman that he was “the 
The difliculty which has been encountered all through | father of the steam crane.” 
the investigations has been that the records of some| Later on in this same letter we find Mr. Appleby 
works have been destroyed, and in but few instances do | saying:—“ So little is known about the evolution of the 
they go back in unbroken sequence. As an instance of | steam crane that it may be worth while to put down the 
records being destroyed we may cite the firm of Stothert | facts before they pass entirely into oblivion. So far as 
and Pitt, which lost a lot of old ledgers and cost books | we are concerned we are undoubtedly as much ‘inventors’ 


Fig. 1—-TAYLOR’S FIXED STEAM CRANE, 1839 


owing to their having been stored in a cellar which was | as any one, because I had thought of steam cranes ever | 
flooded some years ago by the overflowing of the river | since 1851, when I felt the want of something of the | 


Avon. Hence, although, as we shall show later on, this | kind during my temporary employment in the erection 


firm made steam cranes certainly as early as 1853, there | of the Msta Bridge in Russia, and had never seen or | 











The | 
letter from which we have just quoted was written to his | 














Fig. 2—TAYLOR’S STEAM WINCH, 


is no evidence to show whether it did so before that date 
or not. 

The first mention of a steam-power crane which we 
have been able to find has reference to a crane which 
was made in 1839 by the late Mr. James Taylor, of 
Birkenhead. A sketch of this crane, which has been 
made from the original drawing, is shown in Fig 1. This, 
as will be seen, was a pillar crane with a fixed radius 
wooden jib and a wooden stay. It was designed for use 
in a stone quarry, and was worked by a single-cylinder 
vertical steam engine. It was made for a builder, who 
also quarried his own stone, but, unfortunately, we have 
not been able to discover who he was or where the crane 








Fig. 3—-TAYLOR’S STEAM HOIST, 


1855 


was used. Two other cranes of the same type were | 
also made by Mr. Taylor about this time, or certainly | 
between the years 1839 and 1842. It is believed that a | 
fourth was made by Mr. Gilchrist, of Messrs. Barclay, | 
Curle and Co., of Glasgow. The engines of all these | 
cranes were provided with fly-wheels, which Mr. Taylor 

in a letter he wrote to the late Mr. C. J. Appleby in 

February, 1884, says he found to be dangerous. Mr. 

Taylor accordingly took out a patent in the year 1853, 

which patent was chiefly for the application of link 

reversing motion with double cylinders in the absence of 

a fly-wheel. We refer to it at greater length later on. 

In a memorandum which exists in the handwriting 


1853 


heard of Chaplin when we started on our crane. But 
several people were, independently, thinking out steam 
cranes and other things in those days, very much on the 
same lines, of course, so that each—in the true sense of 
the word—was an ‘inventor.’ 
James Taylor, Alexr. Chaplin, Cowans, Sheldon, and | 
ourselves were all scheming on steam cranes at the | 
same time, and, as I have since learned, unknown to each | 
other. Taylor’s was really the best of the lot, and I | 





Thus it happened that | weights.” 
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crane we made—that for Mr. Geo. Turner’s Thames 
Embankment contract (Westminster to Waterloo Bridge). 
For several years Mr. Chaplin only made what Mr. 
Jessop will remember as ‘Aird’s cranes,’ but, like the 
rest of us, he gradually got into building other types.” 

This letter is interesting, but it fails to elucidate the 
exact date at which the first locomotive steam crane was 
built. A possible explanation is that the design was got 
out in 1852, but that the cranes, instead of being made in 
that year as stated by Mr. Hulse according to Mr. 
Appleby’s Memorandum, were not begun till 1853, or 
even later, and were not finished till 1858. In any case 
there appears to be good ground for crediting Mr. Hulse 
with the design and Mr. Taylor with the manufacture of 
the first locomotive steam crane. 

The patent taken out by Mr. James Taylor in 1853, 
which we mentioned above, really related to steam 
winches practically of the form shown in Fig.2. The 
originals from which these engravings were made were 
printed on an old leaflet issued by Mr. Taylor. In his 
specification he says :—My invention relates to “ certain 
improvements in raising and lowering weights, and is 








1857-58 


Fig. 4—TAYLOR'S JIB CRANE, 


| intended to provide a more ready means of applying 
steam power as a direct agent therein in such a manner 
| as to be under easy control and capable of adaptation to 
different loads and to the varying circumstances under 
| which weights are required to be raised and lowered. It 
is more especially applicable to the purposes of loading 
and unloading ships, whether the machinery be worked 
on the vessels themselves or on quays or landing places, 
as is usual with hoisting apparatus.” The number of 
the patent was 3004, and the claims were as follows :— 
“ First, the combination of a pair of cylinders worked by 
| the ordinary link motion with a crab winch, the whole 
| apparatus being under control by means of a lever as 
described. Secondly, the combination of a pair of 
cylinders worked by the ordinary link motion with a 
crane or other engine or machine for raising or lowering 
Though this patent cannot perhaps be taken 
as a patent for a steam crane, itis fairly evident what 
the inventor had in his mind. 7 
The earliest definite record which Messrs. Stothert 
and Pitt, of Bath, can find on this subject is a casual 
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Fig. S—-TAYLOR'’S TRAVELLING JIB CRANE, 1859-60 


learned not very many years ago that his first cranes | reference to a steam crane apparently made for one 
—two—were built to the order of Messrs. J. Whitworth | of the Bath stone quarries in the year 1853, and we 
and Co. to drawings made by my late friend, Mr. W. W. gather that, from the way that this is mentioned, there 
Hulse. This was about the end of the year 1858, and | is no reason to suppose that it was the first to be made 
they were a very long time in hand, but were finally got | by this firm. Unfortunately, as we have shown above, 
to work. In connection with this I was greatly sur- | many of their records were destroyed, so that there is 
prised to find that the arrangement and motions of these | no means of getting definite information on this point. 
cranes very closely resembled the first 5 tons steam | I is not even certain whether this crane was of the 
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fixed type or not, but the probabilities are that it was. 
We may here mention that in 1864 this firm made a 
portable locomotive crane for Guernsey. Here again 
full records of this crane do not exist, but such sketches 
as are still available are, we gather, in a form which 
makes it seem likely that this was not the first crane 
of this type to be made by this firm. 

We now come to a period in which more definite 
information is obtainable, and are fortunately enabled to 
reproduce a series of engravings showing early hoists 
and cranes made by Mr. James Taylor. These are par- 
ticularly interesting as they bear their dates in Mr. 
Taylor’s handwriting. The first is reproduced in Fig. 3. 
It shows what is called on the original “ Taylor’s Patent 
Double-cylinder Portable Steam Hoist,” and it was 
supplied in 1855 to the Admiralty. Subsequently others 
of these hoists were used in the Royal dockyards, as well 
as on several steamboat wharves. They were employed 
in working pumps and hand crabs, in driving piles, 
stacking timber, in shipbuilding, and for a variety of 























Fig. 6—APPLEBY’S CRANE No. 1, 1861-68 


other work. Being mounted on wheels, they were readily 
moved from one place to another; but they were in no 
sense locomotive. They had a water tank arranged 
below the fire-box, so as to serve as a protection to decks 
when used on board ship for discharging cargo. The 
following particulars giving the results of some trials 
carried out with two machines of this type at the Canada 
and Brunswick Docks in Liverpool are interesting as 
showing what their capabilities for discharging timber- 
loaded ships were :— 


Earnings of Tro Machines. 


z 
600 logs drawn out of vessel = 35,000ft. at 14s. per M. 25 4 0 
y 0 


Proportion for lumping and breaking out per week 5 0 
0 4 0 
Expenditure with Tro Machines. 
£ sd 
Wages for four men lumping inside the ship 14 


4 
Wages for foreman lumper..._ ... 1 
Wages for two drivers at 25s. each ne 2 
Wages for four boys assisting at 9s. 6d. each... 1 
Proportion of overlooker’s wages ; 010 
Coal per week—2 tons at 123. 1 
Water and incidental expenses 1 
Wear and tear and interest on outlay 1 


Earnings per week = £35 18s. 
Unfortunately, the date at which this test was carried 
out is not known. 

















Fig. 7-APPLEBY’'S STEAM CRANE No. 2, 1861-68 

The second crane in the series is shown in Fig. 4. It 
is a fixed radius steam jib crane, and it was, according 
to the endorsement upon it, supplied to a purchaser in 
Newcastle-on-Tyne in 1857 or 1858. The third crane— 
shown in Fig. 5—is perhaps the most important of the 
three, for it is a steam travelling jib crane with an adjust- 
able radius jib. This, according to the description on it 
in Mr. Taylor’s handwriting, was supplied to Mr. Hulse 
about 1859 or 1860. Whether or not this actually repre- 
sents the first locomotive steam crane, to which attention 
was drawn above, is not certain; but if not it must have 
been made very shortly after it, and is of wonderfully 
good design for an early attempt. We may add that we 
are indebted to Mr. E. G. Appleby, of Appleby’s, Limited 
for the loan of the originals from which our blocks are 
made, and for much of the foregoing information. Mr. 
Appleby has assisted us greatly in our researches. 

We now come, in the correct order of their date, to 


Appleby Brothers between 1861 and 1868. Mr. Appleby 
has had three photographs taken of early prints of these 
cranes, and we have reproduced them ‘in Figs. 6, 7, and 8. 
Figs. 6 and 7 show what were known as cranes No. 1 and 




















Fig. 8—APPLEBY’S ‘“AIRD'S"” CRANE No. 3, 1863-68 


No. 2. Crane No. 1 is described as ‘ta portable or | 
stationary crane to lift 35 cwt.; No. 2, is a portable or 
stationary crane to radiate by steam power,” and to lift 














——. 





Tue Excinesr 


50 cwt. It will be noticed that crane No. 1, though it | 
evidently revolves on wheels, had to be slewed by hand. 
It is worthy of record that the price of crane No. 1 was | 





{ pei 
| the jib of crane No, 1 is adjustable, that of crane No, 9 
| has a fixed radius. The crane shown in Fig. 8 was 
| known as the “ Aird’s” crane, and was intended to bg 
| drawn by a horse. It was first made between the yearg 
| 1863 and 1868, At any rate, it was at work at the ‘later 
| date. Neither of these three cranes was self-propelling, 
| It was between these two dates, namely, in the year 1865 
| that the late Mr.C.J. Appleby tcok out what is said to be 
| the first patent fora crane with travelling gear. The number 
of this patent is 1342 of 1865, and it was dated May 15th, 
We give a reproduction of the drawing in the specification 
in Fig. 9, and take from the specification the following 
description :— 
“This invention consists in an improved form and 


| arrangement of gearing for propelling steam and other 


cranes on railways or ordinary roads. The rediating gear 
is generally and by preference as follows, videlicit, a worm 
on a shaft—usually the crank shaft—gives motion tog 
worm wheel, on the under side of which is a clutch box to 
take a friction clutch. This worm wheel is carried jn 
bearings on the side frame or other part of the crane, and 
revolves—by the motion given by the worm above named 
—at right angles with the frame of the crane. A vertical 
shaft with a pinion at the bottom gears into a wheel which 
is fixed on the crane post and immediately above the base 
plate, or into Avsencal qundin on the base plate itself; this 
pinion is at rest excepting when the clutch is thrown into 
gear with the clutch box and worm wheel, and the crane 
then “radiates” or revolves round the crane post in the 
usual manner. In order to make the crane travel on its 
wheels I have a large wheel with gear on its outer dia- 
meter, which is loose—not keyed—upon the crane post, 
but the pinion gears into it and is worked in the manner 
above described. On the under side of the large wheel 
last named I place bevel gear, and a pinion gears into it 














Fig. 9—APPLEBY’S CRANE PATENTED IN 1865 


which is keyed on to a shaft. This shaft is carried in 
bearings below the base plate, and has a pinion on the 
other end which gears into a wheel or wheels on the one 











three different types of cranes made by the old firm of 

















Fig. 1O—-COWANS-SHELDON’S STEAM TRAVELLING CRANE, 1865-66 


£185, and of crane No. 2 £230. A stronger type of crane | or other of the axles which carry the travelling wheels of 
No. 2, which was capable of lifting 70 cwt., is priced in | the crane, or I use a second motion shaft, as I find most 
the same list at £275. It will be observed that whereas | convenient, which drives the travelling wheels. In order 
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to travel the crane backwards or forwards in whatever | with the friction clutch E'; and J is the shaft from which | friction clutch E' are made to revolve; on raising the lever 
position the jib may be relatively with the travelling car- | the motive power is transmitted. The shaft J hasaworm | c the vertical shaft K is put in motion, and 


riage, I 
any othe! 

si 11 
ey pe the vertical shaft in gear; this causes the large | clutch E'; L are the steam 
wheel to revolve on the crane post, and thus gives motion | cylinders; M is the oblique 
to the gearing connected with it and propels the whole shaft carrying the bevelled 
machine backwards or forwards as may be desired, as gow and the mitre wheel 
more power is exerted in moving the crane than in radiat- P is the chain barrel 
ing or revolving it. When the friction strap or other | for raising and lowering the 
mode of fastening the crane in the position required is | derrick jib by means of the 
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Fig. 11—-CRANES AT NINE ELMS GOODS STATION, 1858 


released, the crane radiates or revolves in the usual | mitre wheels N? and N* and worm and wheel I’; Q is the 

manner. | lifting barrel set in motion by the spur gear in connection 
“The accompanying drawing—Fig. 9—represents a | with the shaft J.” 

vertical section through the centre of the crane, showing | 

the improved radiating and moving machinery. A is the | attendant desires to swing or radiate the crane round the 

crane post secured into B, the base, which is mounted on | axis A the lever a is raised, and by this means the friction 





Fig. 13—WRIGHT’S TRAVELLING STEAMUCRANE, 1863 


the travelling wheels CC; D D are brake blocks; E is a | blocks or clutches E are taken out of contact with each 
friction block or clutch; F is a double wheel with spur | other, and by the same operation the brake blocks D D 


“The method of working is as follows:—When the | 


employ a friction strap on the crane post or adopt | on the end of it gearing into the worm wheel I; K is the | pinion H gears with the wheel F and causes the crane to 
her convenient mode of fixing the crane jib in the | vertical shaft upon the lower end of which is keyed the | revolve on its axis. When the attendant wishes to make 
t is required to be, and I then throw the friction | pinion H, and at its upper end the male part of the friction | the crane travel upon the rails, the lever C is depressed, 





Fig. 12—IRLAM’S CRANE, 1859 


and the brakes D D are released from the wheels C C, at 
the same time as the grooved friction blocks—one of 
which is prevented from turning on the column by a 
cotter d—are brought into contact with each other, and 
the crane is thus prevented from revolving around the 
crane post. The wheel F, which is not keyed upon the 














crane post, being now free to revolve when the shaft 
J and K are set in motion, it is evident that the 


toothed gear on its periphery and spur bevel gear on the | are brought into contact with the travelling wheels C C | wheel F will revolve, and that in its revolution 
under side; G is a bevelled pinion working into the | by means of the rod 6 and crank b', and the crane is thus | motion will be imparted through the shaft M to the 
bevelled gear; Hisa spur pinion working into the gear | prevented from moving upon the rails. When the shaft | mitre wheels N and N’, and the crane will be thus 
This arrangement of work- 


on the periphery of the wheel F; I is a worm wheel rigid | J is put in motion, the worm wheel I together with the | travelled upon the rails. 
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ing parts may be modified to suit circumstances.’ 

The following claims were attached to the specifica- 
tion:—First, the means of obtaining a longitudinal 
travelling motion from the same gear, which imparts a 
radiating or swinging motion, as hereinbefore described; 
and, second, constructing steam cranes combined and 
arranged substantially in manner hereinbefore described. 

Messrs. Cowans, Sheldon, and Co., Limited, inform us 
that, as far as their records go, they made their first 
steam travelling crane in the year 1865 or 1866. As 
showing the state of development reached about this 
time, they have kindly lent us a photograph of one of four 
5-ton cranes supplied by them to the Great Indian 
Peninsular Railway in the year 1866. At the same time 
they made two 10-toncranes of the same type for the same 
railway company. We reproduce this crane in Fig. 10. 
It is extremely. likely that though this firm has no records 
of earlier cranes than these, it had made steam cranes 
before this date. 

According to the late Mr. C. J. Appleby, Mr. W. W. 
Hulse claimed to have designed the first overhead steam 
traveller with its engine and boiler on top. This crane 
was made by Gadd, of Manchester, in 1852. It was, we 
gather, still in existence and in good order in the year 
1884, for it was to be re-erected—apparently in Mr. 
Hulse’s works—in that year. In this crane there were 
separate clutches for each action, and double-cone fric- 
tion and bevel year. 

In an article on “The History of Crane Design,” by 
Mr. Alton L. Smith, published in the Jowrnal of the Wor- 
cester Polytechnic Institute for January, 1908, it is stated 
that in the year 1850 there was made an overhead 
travelling crane worked by steam power, but it does not 
say who made it. It is also stated that Fairbairn was 
at the same time making fixed revolving steam cranes. 

Part of the period covered by the foregoing coincides 
with the birth of Tue ENGINEER, and it will, we think, be 
interesting to reproduce several of the cranes which 
appeared in some of our early numbers. 

In our issue of May 14th, 1858, we gave an illustration 
—reproduced in Fig. 11—of a steam crane which was 
then at work in the Nine Elms Goods Station of the 
London and South-Western Railway. It was used for 
transferring goods from the river Thames to trucks, and 
vice versa. It was a 5-ton post crane, with a wooden 
jib of i6ft. 6in. radius and wrought iron tie-rods. The 
cylinder was 6in. in diameter, and had a 10in. stroke. 
The piston-rod acted direct on to a crank, on one end of 
which was mounted a pinion 6in. in diameter and 1}in. 
pitch, which geared into a 4ft. spur wheel on a 23in. 
shaft, this shaft also carrying an llin.drum. A second 
pinion at the other end of the shaft provided for double 
purchase through further gearing. The valve gear was 
operated by ordinary link motion with two excentrics. 
The boiler was fed by a pump jin. diameter worked off 
the crosshead. It is interesting to note that this crane 
required about forty minutes to get up steam when the 
boiler was cold, and that it would lift on the average 
from 18 to 20 tons of goods per hour from-boats with a 
consumption of about 28 Ib. of coke, or 1} lb. per ton. 
This crane effected “a great saving on manual labour, to 
say nothing of the benefit arising from the work being 
performed in a very short period.” It appears probable 
that this crane was made by the railway company itself, 
as no maker’s name is mentioned in the descriptive 
article. 

A two-cylinder steam crane of a somewhat peculiar 
form was patented by William Irlam, of Newton Heath, 
Manchester, on October 8th, 1859, and illustrated in our 
issue of May 18th, 1860. The illustration is reproduced 
in Fig. 12. The construction and method of working this 
crane are so obvious that it will not be necessary to 
describe them, though this was done fully by means of 
the letters shown in the original article. 

The first travelling steam crane to which we have 
been able to find reference in our columns was described 
in our issue of May 8th, 1863. It was the invention of a 
Mr. James Wright, of 12, Copthall-court, Throgmorton- 
street, E.C., and was of somewhat peculiar form, as will be 
gathered from the accompanying engraving, Fig. 13, which 
is reproduced from the illustration published with the 
original article. The boiler and engine were carried on a 
platform which was capable of revolution round a post, 
the far end of the platform being carried on wheels 
which ran on a circular rail. A simple, but evidently 
effective load-discharging device, was provided. Arrange- 
ments were made by which by lowering some carrying 
wheels the crane could be moved about from place to 
place. 








SUB-STATION CONVERTING MACHINERY. 


QUITE a sensational discussion took place at a meeting of 
the Institution of Electrical Engineers which was held at the 
Society of Arts on Thursday, May 6th. The paper was on 
‘* The Theory and Application of Motor Converters,’’ and it was 
read by Mr. H. 8. Hallo. So forcibly did the various speakers 
who took part in the discussion express their views, and so 
heated was the author’s reply, that at the close of the meeting 
the president, Mr. Mordey, remarked that it was pleasing to 
see that a little of the old Scotch spirit still remained. 

Those of our readers who interest themselves in electrical 
matters undoubtedly know that there are now, and have been 
for several years past, three machines which may be employed 
for changing alternating current into direct current. They 
are the motor generator, the rotary converter, and the motor 
converter. We mention the motor converter last, not because 
it is least important, but because it.was the last machine to 
come into existence. Let us consider the difference in these 
three machines. In the motor generator, which is the oldest 
and perhaps the mostsimple to understand, we have an ordinary 
continuous-current dynamo mechanically connected to a syn- 
chronous orasynchronous motor. Itis thus simply a dynamo 
which is driven by amotor. The rotary converter isa continu- 
ous-current dynamo with tappings taken from the back of the 
armature windings and connected to slip rings mounted on 
and insulated from the shaft. Lastly, the motor converter 








isa dynamo mechanically coupled to an induction motor, | 


and, in addition, equidistant points on the windings of the 
two revolving elements are connected together electrically. 
Now, let us consider the difference in the actions when con- 
verting alternating current into direct current. The motor 
of the motor generator receives electrical energy which it 
transforms into mechanical energy, and this is utilised in 
driving the dynamo, which in turn gives out electrical energy. 
When a rotary converter is at work we may regard it as a 
machine in which a motor action and a generator action are 
taking place simultaneously in the same armature winding, 
although at certain moments during the revolution of the 
armature the current passes direct from the slip rings to the 
commutator brushes. The efficiency of such a machine is 
higher than that of a motor generator. Unfortunately, there 
is a fixed ratio between the direct and alternating voltages 
of a rotary converter which necessitates the use of static 
transformers, whereas in the case of the motor generator and 
motor converter the high pressure can be applied direct to 
the high-tension stator windings. In spite of this, however, 
the overall efficiency of a rotary converter is considerably 
higher than the motor generator and a little higher than the 
motor converter. 

When we come to consider the action of a motor converter 
things become a little more complex. In this case the power 
is transmitted through the induction motor, partly mechanic- 
ally and partly electrically, to the direct current, or what is 
really the converter element. If the two elements have the 
same number of poles, the combination runs at half syn- 
chronous speed, by which is meant, but not often stated, that 
if there are, say, six poles on the induction motor and six 
poles on the direct-current machine, the speed of the com- 
bination will be half that of a six-pole rotary converter 
supplied with alternating current from the same source. 
Because the induction motor rotates at a speed corresponding 
to half the primary frequency, half the electrical energy 
supplied to the stator is converted into mechanical energy, 
and is transmitted by means of the shaft to the direct-current 
machine. The other half of the energy passes through the 
rotor winding to the armature winding in the form of elec- 
trical energy. The induction motor thus operates half as a 
motor and half a3 a transformer, and the continuous-current 
machine operates half as an ordinary dynamo and half asa 
rotary converter. 

We cannot go into all the claims which are set forth in 
favour of the motor converter. In the early days, when 
attempts were made to build 50-cycle rotary converters, 
those attempts were not altogethersatisfactory. The machines 
often hunted, they sparked, flashed over at the brushes, and 
caused those who were responsible for running them a great 
deal of annoyance. And so, just as the early gas engines, 
with their undesirable cyclic irregularity, earned themselves 
a bad name among electrical engineers, so did 50-cycle rotary 
converters. But now the manufacturers claim that 50-cycle 
rotary converters will operate just as satisfactorily as the 
25-cycle machines have always done. Among the chief 
advantages claimed for the motor converter are that it will 
run satisfactorily on 50-cycle circuits, and that it has none 
of the disadvantages associated with the early rotary con- 
verters, but Mr. Hallo leaves out the word early. That the 
motor converter should run with perfect satisfaction on 
50-cycle circuits is to be expected when it is remembered that 
a much lower frequency is impressed on the converter arma- 
ture than is supplied from the line, and that it does doso there 
is not the slightest doubt. At the same time there appears 
every reason to believe that modern 50-cycle rotaries are also 
highly satisfactorily. 

Let us now turn to the discussion, and take the principal 
remarks made by those speakers associated with the buying 
and running of these various machines. Mr. Jenkins, one 
of the consulting engineers for the electrified lines of the 
Great Western Railway, was loud in praise of the motor con- 
verter. He explained how when it was in the experimental 
stage he visited the manufacturer’s works and carried out a 
test on quite a crude experimental machine. He was so 
pleased with the efficiency and the general performance on a 
50-cycle circuit that an order was placed for the Great 
Western Railway sets, in spite of the fact that a full-sized 
machine had never then been built. He was very pleased 
with the machines which had been supplied. One of the 
special conditions to be met on the Great Western Railway is 
that the machines have to work inverted—that is to say, 
they are sometimes supplied with direct current from a 
battery, and they give off alternating current for lighting 
from the stator windings. 

Mr. Rodger Smith, the electrical engineer to the Great 
Western Railway Company, also spoke highly in praise of the 
machines, and said that if the work of electrifying the lines 
had to be done over again motor converters would be 
employed. 

When Mr. Hugh Seabrook rose and said that it would not 
pay him to put down motor generators or motor converters if 
they were given to him, the author seemed less pleased. 
Mr. Seabrook said that he had not had the slightest trouble 
with 50-cycle rotary converters ; they never hunted, they 
never sparked, they were easily started, and their higher 
efficiency made them very desirable. As for the additional 
transformers, which people complained about taking up 
space, they might be put in a cellar or on the roof or any- 
where. One statement which Mr. Seabrook made, and which 
seems to call for a little further explanation, was that he had 
no trouble with rotary converters racing when changing 
direct current into alternating current and working on an in- 
ductive load. Now, it is well known by those who have had 
anything to do with rotary converters working in this 
manner, that when an inductive load is thrown on, the 
lagging currents in the armature have a demagnetising effect 
upon the field, which results in the machine racing, and a 
dangerous speed is liable to beattained. This is a fault from 
which the motor converter does not suffer; at least not to 
the same extent. But it isa fault which can be overcome, 
and the method adopted is ingenious. The field of the 
rotary converter is excited by means of a small generator 
driven by an induction motor which derives its current from 
the rotary converter. If the speed of the converter rises the 
periodicity rises, which increases the speed of the exciter, con- 
sequently its voltage and the excitation of the rotary and an 
excessive speed is thus prevented. The small generator 
works low down on the saturation curve, and consequently a 
small increase in its speed makes a big increase in its volts. 
Mr. Seabrook did not mention anything about this exciting 
arrangement, but we think it pretty certain that he uses it, 
If not it would be interesting to know what he means by an 
inductive load, 





Dr. Rosenburg and Mr. Peck brought forward all the 
possible arguments in favour of the rotary converter, but 
Mr. Hallo disagreed with them all. The fact of the matter 
is that there is a field for both the rotary converter anq 
motor converter at a periodicity of 50 cycles. In the fore. 
going we have only dealt with a few points bearing on the 
subject, but there many things to be considered, and much 
depends upon specific circumstances. If all the points be 
taken into account, such as capital outlay, efficiency voltage, 
regulation, reversibility, floor space, power factor, and switch 
gear, the machines will be found to differ in many instances, 
One good point may well be sacrificed for the sake of another 
which is better. Therefore, by a thorough investigation, it 
should be possible to choose the right machine for any given 
conditions. 








COMPULSORY WORKING OF PATENTS. 


THE two most recent cases for the revocation of patents, on 
the ground of inadequate working in this country, are very 
useful as showing the circumstances under which the Court 
will decline to exercise the drastic powers thus conferred upon 
it. 

In the first of these, re Weber, which was decided the other 
day, a patent was granted on February 22nd, 1904, to Dr, 
Emil Weber for ‘‘ Improvements in the preparation of clay 
for the casting of clay ware.’’ The patentee alleged that the 
failure to work the patent here was due to the conservatism 
of English manufacturers, rather than to any lack of effort on 
his part, but he had entered into a bona fide contract giving 
an option to purchase the patent rights for England. On 
consideration of all the circumstances the Comptroller decided 
not to revoxe the patent forthwith, but to do soon December 
31st next, unless, in the meantime, it was shown that the 
patented process was carried on to an adequate extent in the 
United Kingdom. 

The case of re Gammeter-Osborn’s patent, which is 
reported in the Times of May 20th, is of still greater interest 
in this connection, having regard to certain general observa- 
tions which the Comptroller General made in giving his 
decision. The facts may be briefly stated. The patent in 
question was granted in 1903, It related to a type setting, 
distributing and printing machine. The allegation was that 
as the machine was not manufactured in Eagland the-patent 
ought to be revoked. The patentees were the Gammeter- 
Osborn Company of New York, and the applicants for 
revocation were a firm of printers at West Bromwich. It 
appeared that, with a view to complying with the Act, the 
patentees in August, 1908, employed a Mr. Baker, of 
Birmingham, to make 50 of the machines in question. Ten 
of these were ready on the date of the hearing of the 
application, and it was stated that 40 more would be ready 
about the end of June. Some of the parts were made in 
America, but the machines were assembled in England. 
The actual sale of machines imported into this country had 
been 72 up to July, 1908, and 68 for the eight months since 
then. Upon these facts the Comptroller General came to 
the conclusion that he would not be justified in revoking the 
patent. He pointed out that the contract to manufacture 
50 machines was a genuine contract. Although this might 
not itself be enough, there were special circumstances to 
account for the delay. Thus the machine was a complicated 
one which had not been perfect at the start and had been 
greatly improved upon. Again, the patent was in existence 
before the Act of 1907 came into force. As to this the 
Comptroller General said :—‘‘ Although it is clear that there 
may be in principle no distinction between patentees before 
and after the Act of 1907, yet I think I ought to 
apply a somewhat less rigorous standard to former patentees 
when it is a case of bringing forward satisfactory reasons for 
inaction.’’ He also pointed out that should the contract to 
make the machines not in fact be carried out, the applicants 
would be able to renew their application to have the patent 
revoked. 

The Comptroller General also gave a clear indication as to 
the nature of the efforts which a patentee must make in order 
to comply with the Act. He said: ‘‘It is not enough for the 
patentees to show in these cases that they have made genuine 
and bond fide efforts to carry out the obligations enforced on 
them by the Act; thestandard to be applied is what a reason- 
able man or a reasonable business man should do in the 
circumstances. It is not enough for the efforts to be suffi- 
cient in the patentees’ own estimation; they must conform 
to the standard which an intelligent business man in this 
country would place before himself and adopt.’’ 

Nor does it follow that because there is no demand for the 
patented article in this country, the patentee is therefore 
justified in wholly neglecting to manufacture. ‘‘The con- 
sideration of the adequacy of manufacture in this country 
does, no doubt, depend to some extent upon the demand 
existing for the article here or in neutral markets, but it does 
not follow that if there is no demand existing there is no 
obligation on a patentee to start an industry here. If the 
patentee does in fact manufacture in foreign countries, and 
if there is in fact a demand for the article or process abroad, 
the absence of any demand here does not seem to be a valid 
excuse. The patentee must, in such cases, make an effort 
to create a demand here, and the establishment of an 
industry will in itself help to create in many cases a demana 
for the article or process in question.’’ 

Another important point emphasised by the Comptroller 
General is this: that a patentee who takes out a patent 
must take the risk of being able to get it economically 
manufactured in this country. Dealing with this point 
the Comptroller said: ‘‘There may be exceptional instances 
in which it is the case that the patented article is a com- 
plicated and delicate piece of mechanism, many of the 
parts of which cannot be properly manufactured here, but 
the strongest evidence will be required to. show that manu- 
facturers and workmen of this country are incapable of 
turning out even the finest and most delicate machinery. 
A foreigner coming here to manufacture under the mono- 
poly granted to him in this country cannot always hope 
or expect to do so on the same terms as in his own country, 
and he cannot bring forward as a valid excuse for delay 
that he was unable to obtain terms which evidence might 
show to be unreasonable here.’’ 








In 1908 the railways of the United Kingdom carried 
1,278,050,000 passengers without a single passenger being killed 
by accident to trains, rolling stock, permanent way, &e, 
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RAILWAY MATTERS. 


sociation of Railway Companies’ Signal Super- 
nt scthrsge Signal Engineers (of Eng! and) held their thirty. 
ti ith conference at the Railway Clearing House, London, on 
Teursday, the 13th inst, 

Accorpine to Canada, @ Blue-book recently issued at 
Ottawa by the Department of Railways states that there were 992 

les of electric street and other railways in operation at the end 
a last June, the longest of which, in British Columbia, totals 79 
pad he mileage has doubled since 1901. 


A ComMITTEE of the House of Commons, under the 
Jhairmansbip of Sir J. Compton Rickett, passed, on Thursday, 
aor 20th, the Central London Railway re Bill for the 
extension of the Shepherd’s Bush-Bank ‘“‘tube” to Liverpool- 
street. A workman’s return fare of 2d. for the whole length will 
po retained for at least the first twelve months of operation. 


Tue Gazzetta of 14th May publishes the text of a con- 
tract, whereby the Italian Government grant to the Societa Veneta 
er (ostruzione ed Esercizio di Ferrovie Secondarie Italiane a 
=i years’ concession for the construction and working of a steam 
tramway from Asolo to Montebelluna, and from Montebelluna to 
Valdobbiadene. Under the terms of the contract the Govern- 
ment will pay to the concessionaire company an annual subsidy of 
1900 lire (£76) per kilometre. 

Seven miles of little known country in North 
Anglesey were opened up on Monday by the London and North- 
Western Railway, the first train travelling from Holland Arms 
Station to Red Wharf Bay. The stations on the new line are at 
Ceint, Rhyd-y-Saint, Pembraeth, and Llanbedr-Goch. The 
country traversed is undulating, and the coast has a succession of 
beautiful sandy bays. The Menai Straits and a background of 
the purple Grampian hills are features of the scenery. 


As the result of a strike on the Georgia Railway, which 
has been going on for some days, the United States Government 
have resorted to the use of fast automobiles for the delivery of 
mails, throughout the whole of the 500 miles of line affected by the 
strike, and on which there is not a locomotive moving. The strike 
js novel one. It resulted from the discharge of ten white firemen, 
who were replaced by negroes. The whites demand that negroes 
shall not be allowed to enter the higher grades of railway employ- 
ment. 

Tar Diario Oficial of 27th April publishes the text of 
a contract entered into between the Mexican Government and the 
Mexican Railway Company, concessionaires of the Ferrocarril de 
Atlamaxac, whereby the latter are empowered to extend the 
Atlamaxac line up to Chignahuapan, District ot Alatriste, State of 
Puebla. The extension in question must be completed within two 
years from the 8th April. The same Diario contains a contract 
entered into between the Mexican Government and Mr. Luis 
Riba, granting a 99 years’ concession for the construction and 
working of a railway in the State of Chibuahua from Judrez to 
Chichuapa, passing through Galeana and Terrazas. The conces- 
sionaire engages to complete the entire line within ten years. 


AccorpInG to the Bollettino Finanze, Ferrovie, Indus- 
trie, Rome, of 9th May, the Italian Government have granted to 
the Societh Anonima Canavese per le Strade Ferrate Torrino-Ciri-é 
Lanzo a concession for the construction and working of a branch 
line of railway from Lanzo to Ceres—a distance of 11 kiloms. 
(about seven miles). The concessionaire will receive a Govern- 
ment subsidy of 8500 lire (£340) per kilom. According to the 
Bollettino of 13th May, the Italian Government have approved the 
concession in respect of the Metaurense Railway from Fano to 
Fermignano. The concession, which is for a period of fifty years, 
carries with it a yearly Government subsidy of 9100 lire (£364) per 
kilom. The concession will be taken over by the Societi Anonima 
Alta Italia di Ferrovie Economiche ed Imprese Affini of Milan. 


AccorpING to an American contemporary, ferro- 
titanium rails were laid on October 7th, 1908, on Kessler’s Curve, 
on the Cumberland Division of the Baltimore and Ohio Railway. 
The curve carries heavy trafiic, is of 9deg., with 6}in. superelevation, 
and is laid with 90 Ib. rails. In order to reach a comparison, both 
plain Bessemer rails containing 0.55 per cent. carbon and titanium 
rails containing 0.48 per cent. carbon were laid. When the last 
diagram was taken on February 12th, 1909, the wear, according toa 

aper by Mr. Charles V. Slocum, before the Railway Club of Pitts- 

urg, was 4,18lb per yard for theplain Bessemer and 1.45 lb. for the 
treated or titaninm rails. The former ‘‘ flowed” badly and showed 
excessive wear and the usual indications of segregation, while the 
titanium rails gave every indication that the steel was perfectly 
solid and homogeneous.. 


Tue extensions now in progress at the Durban works 

of the Natal Government Railways, states a contemporary, are of 
interest to manufacturers of machine tools and other appliances in 
railway works, Itis reported that the extension of the foundry 
has already been completed, and authority has been granted to 
proceed with the building of additional bays in the wagon repair 
shop. The smiths’ shop has been extended, and the work of equip- 
ping the building and laying out the whole shop on the most 
efficient lines is in progress. The furnishing of the Durban 
= each year with a number of modern machines is rapidly 
enabling the Natal Government Railways not only to cope 
with all arrears of repair work, but also to construct new engines 
and wagons. The works have recently been utilised for the con- 
struction of twenty-five 35-ton capacity wagons, similar in design 
to those delivered at the end of last year by the Leeds Forge Com- 
pany. 
_ Srayzorrs of electrolytic copper have given bad results 
in locomotives on Prussian railways in the last few years, accord- 
ing to a statement by Mr. Metzeltin in the Zeitschrift des Vereines 
Deutscher Ingenieure, of April 24th, 1909, An unusual number of 
staybolt fractures occurred during recent years, in a period when 
electrolytic copper was adopted as material, in p!ace of furnace 
copper. As many of the fractures occurred on wide fire-boxes 
there was doubt as to whether the construction or the material 
was responsible. Staybolts that broke were therefore collected, 
for a period, and tested ; of twenty-three samples it was found 
that only two were of furnace copper. and twenty-one of electro- 
lytic ‘copper. Of the electrolytic samples only one contained 
arsenic, while all the staybolts of furnace copper showed arsenic. 
The Italian railways and the railways of the British Colonies, it is 
stated, specify a percentage of 0.15 to 0.55 per cent. arsenic in 
copper, 


WE hear that the Boston Elevated Railway Company 
has begun to hold regular monthly meetings of the chief engineers 
of its power stations, corresponding to the meetings which the 
company also holds with its division superintendents and car-house 
foremen. It is proposed to appoint subjects for di ion which 
will lead toward a reduction in operating costs and the improve- 
ment of the power station service in general. Tabulations of the 
cost of production at the different plants will be prepared regu- 
larly, including comparisons of the current performance of each 
station with previous operation, and the contrasting of conditions 
and operating results in the several plants. The company at pre- 
Sent operates eight steam and_two.gas engine plants of a normal 
capacity of 50,000 kw. The operations of these stations are under 
the jurisdiction of a superintendent of power stations, reporting 
to the chief engineer of motive power and rolling stock. At the 
initial meeting in April a general discussion of operating conditions 
in the different plants was held, after which the purpose of the 
meetings was explained by the chief engineer of motive power and 
rolling stock, 


THE 








NOTES AND MEMORANDA. 


_ THE cost of filtering water by the slow-sand method is 
given es follows in the 1907 report of the Lawrence, Mass., Water 
Board :—During that year 238,607,176 gallons were filtered at a 
total cost of about £1 19s. per 1,000,000 gallons, 


AccorDING to a recent consular report, the telegraph 
offices in Japan numbered at the beginning of this year 3308, and 
the lines were 5387 miles long, with a total length of wire of 92,227 
miles. Nearly 8,000,000 telegrams were handled during the year. 
All the naval vessels are fitted with wireless telegraphy, and some 
successful experiments have been made with the wireless tele- 
phone. The system of wireless telegraphy used is known as the 
Teishinsho. Most of the Japanese steamships on foreign lines are 
provided with wireless telegraph apparatus. 


Accorp1NG to the Engineering Record, iron-slag block 
pavement has been used to some extent in the Borough of 
Richmond, New York, and has proved very satisfactory. The 
chief assistant engineer considers it one of the least noisy of the 
hard pavements, and capable of withstanding a great deal of wear. 
As an experiment, a row of slag headers was placed along the 
inside edge of car rails running through streets paved with 
asphalt blocks, where it is reported to have proved very effective 
in resisting the grinding wear of wagon wheels. 


AccorpinG to Electrical Engineering, rules have been 
issued to the effect that no apparatus for wireless telegraphy on 
board merchant ships, whether British or foreign, shall be used 
whilst in any of the harbours of Gibraltar, except with the written 
permission of the Governor. The making or answering of signals 
of distress are excepted. The Bill requiring all steamers to be 
equipped with wireless apparatus, which was introduced in the 
Canadian Parliament, has been shelved for the present, for the 
reason, it is said, of seeing what steps the British Government is 
taking in this direction, 


THE number of boiler explosions in the United States 
in 1908 was 470. This compares with 471 in 1907, 431 in 1906, 450 
in 1905, and 391 in 1904. The number of persons killed by boiler 
explosions in 1908 was 281, against 3( 0 in 1907, 235 in 1906, 383 in 
1905, and 220 in 1904. The number of persons injured, not 
fatally, in 1908 was 531, against 420 in 1907, 467 in 1906, 585 in 
1905, and 394 in 1904. The record of boiler explosions in the 
United States for forty-one years and three months, or since October 
Ist, 1867, shows a total of 10,051, in which 10,884 persons were 
killed, and 15,634 injured. 


Tue Baku papers state that the exploitation of the 
well water—i.e., the water that accompanies the naphtha in the 
bore-holes, which consists of a concentrated salt brine—is about to 
be commenced. It contains iodine and bromine, both of which 
can be extracted and the remaining liquor evaporated for 
salt. Attention is also called to the water in the Grosny wells, 
particularly in the Daghestan district, where, during the boring 
highly concentrated brine was found—with the naphtha—rich in 
iodine. -The idea of treating these waters is not of course new. 
Mr. K. I. Liseko long ago called attention to the rich content of 
salt and iodine they held, and which were run into the sea from 
the Baku wells, But for want of means they had to be let go on. 


A PAPER was read recently before the Birmingham and 
District Electric Club by Mr. W. Smith on ‘‘Illumination.” In 
comparing different illuminants, the author gave the comparative 
cost of lighting by oil, gas, and electricity as in the ratios of 1, 
0.46 and 1.1 respectively, taking paraffin oil at 9d. per gallon, gas 
at 2s. 3d. per 1000 cubic feet, and electricity at 4d. per unit. In con- 
sidering the amount of illumination required in rooms, he stat2d 
that one candle foot was about sufficient to enable the average 
person to read with comfort. A great deal depended on the 
colour and reflecting power of the decorations. In the course of 
some remarks upon workshop and exterior lighting, Mr. Smith 
referred to the glaring effects of powerful flame arcs outside shops, 
and suggested that Mr. Lloyd George might do worse than make 
these blinding annoyances a source of revenue. With reference 
to street lighting, he said that side streets should have something 
like 1 candle-power per 200 square feet of ground area, but that 
leading thoroughfares sheila be much more liberally supplied. 


Tue hydrographer of the Admiralty reports that during 
the year 1908 as many as 368 rocks and shoals dangerous to 
navigation were found in the course of the examination and 
charting of the seas and coasts in the various parts of the globe. 
Of these 10 were discovered by vessels striking on them, 29 were 
reported by surveying ships, 11 by others of H.M. ships, 38 by 
various British and foreign authorities, and 280 by colonial and 
foreign Governments, while in the same period 26 previously 
reported dangers have been expunged from the charts. His 
Majesty’s surveying vessels have been fully employed during the 
year under review, a length of 778 miles of coast line having been 
charted and an area of 8581 square miles having been sounded 
over. In addition to this plans and sketch surveys of places visited 
have been received from officers of other of H.M. ships. The 
number of officers of all ranks employed in the survey vessels was 
84, of whom 59 are surveying officers. The crews numbered 811. 
The Indian Marine Survey charted 254 miles of coast-line during 
1908 and sounded over an area of 4458 square miles. 


To the Cairo Scientific Journal for January last 
Mr. B. F. E. Keeling communicates an interesting paper on climate 
changes in Egypt. There is a strong belief amongst residents that 
changes have occurred within the last ten or twenty years (possibly 
due to increased irrigation) which are distinctly ‘‘ sensible” without 
the uid of instruments. Mr. Keeling quotes the mean temperature 
at Abbassia for each pentade from 1870 to 1904, and for the four 
years 1905-8 ; but the results show that the differences are hardly 
greater than might be caused by difference of exposure of the 
thermometers. As regards humidity, also, there is very little evi- 
dence of any decided change during the last forty years. It is 
confidently asserted by many persons that the rainfall has increased 
during quite recent years, but the author shows that there is little, 
if any, evidence of such being the case. The total rainfall of any 
year is often influenced by the fall on a single day, and is conse- 
quently very variable from one year to another ; the driest year 
on record at Abbassia is 1892, with little more than a quarter of an 
inch of rain, and the wettest, 1904, with less than 3in., the mean 
for 1887-1908 being approximately 1.4in. 


Tue Panama Canal excavation during April amounted 
to 3,454,649 cubic yards, place measurement, against 4,062,632 
cubic yards during March, the latter record probably being as 
high as will be attained in the future, unless some reason should 
arise for pushing the work at a faster rate than has hitherto been 
considered desirable. The falling off last month was the inevit- 
able consequence of the beginning of the wet season. In the 
rainless months work progresses under conditions that are 
impossible during the rains, The necessity for ballasting the 
tracks of the construction lines does not then exist, and it is not 
until the beginning of the wet period that track work becomes a 
serious problem. Moreover, the difficulties of keeping the dumps 
in shape and other working conditions favourable for a high rate 
of progress are considerably greater after the middle of April. The 
decrease in excavation by steam shovels was from 2,535,198 cubic 
yards in March to 2,137,861 in April; and by dredging from 
1,527,434 to 1,316,788. The total amount of excavation since the 
United States took charge of the work has been 73,000,000 cubic 
yards, leaving about 101,500,000 cubic yards to be taken out in 
order to complete the 85ft. level canal, An examination of the 
figures will show that even at the low average rate of 3,000,000 
cubic yards per month the excavation can be finished in about 





two and a-half years, 





MISCELLANEA. 


A FOEL-TESTING plant is being established by the 
Canadian Government for investigating the natural fuel supplies 
of the Dominion. As peat occurs in immense quantities in both 
Ontario and Quebec, an attempt is to be made to discover a 
method of using it successfully in gas producers. 


Tue Madras Government have appointed a committee 
of inquiry to review the chemical industries of the Presidency 
and their expansion. The inquiry is to embrace fuel, distillation, 
colourivg matter, dyestuffs, bleaching, dyeing, printing, acid and 
alkali manufacture, electro-chemistry, electro-metallurgy, oils, 
fats, wax, soaps, pigments, tanning, fertilisers, sugars, brewing, 
essential oils, refined chemicals, alkalis, &c. 


WE hear that the Admiralty have practically com- 
pleted negotiations with the Dundee Harbour Trustees for the . 
establishment of a submarine base at Dundee. An agreement 
was recently ratified by the Harbour Trustees to the effect that 
the Admiralty will pay £4000 per annum for the exclusive use of 
the West Graving Dock and partial use of the adjacent wet dock 
by submarines and tenders. The agreement holds for five years, 
with power to renew. 


At a meeting of the Cheshire County Council at 
Chester recently Mr. Pedley, the chairman of the Main Roads 
Committee, stated that the Committee had decided to contribute 
two-thirds of the cost of experiments in dust-laying on the roads 
made by urban and rural authorities. A sum of £1000 had been 
laid aside for this purpose. It was hoped, Mr. Pedley said, that 
something would be done by this means to prevent the cutting up 
of the roads and the consequent expense of constant repairs. 


THE report that the unsuccessful launch of the new 
battleship Danton, at Brest, last Saturday, was due to foul play, 
appears from information received at the Ministry of Marine to be 
quite unfounded. Although it is impossible at present to state the 
cause of the stoppage of the vessel on the slips, it cannot have 
been owing to insufficient incline, for the cant is actually sharper 
than that of several slips used in other countries. The attitude of 
the workmen of the arsenal has also been irreproachable, and the 
work of shoring up the Danton was carried out with such vigour, 
all through the night, that the Maritime Prefect has issued an 
order of the day congratulating the men on their zeal. 


In the House of Commons recently, Mr. Ellis asked 
the Secretary of State for the Home Department whether the 
meters affixed to taxicabs in the metropolis are subjected to any 
official inspection as to their accuracy, and, if so, by what autho- 
rity and at what intervals. He also asked whether the driver is 
bound to exhibit on application any certificate of the result of 
such inspection. In reply, Mr. Gladstone said the use of taxi- 
meters on cabs is controlled by the metropolitan police, and any 
found defective are at once withdrawn from use. Before they 
are placed upon a cab they are tested, certified, and sealed by 
the National Physical Laboratory, and they are re-tested at least 
once a year. The taximeters being sealed by the National 
Physical Laboratory, it is unnecessary that the driver should carry 
a certificate. 


THE value of picture postcards to an engineer may not 
appear very marked at first thought, but in a paper before the 
municipal engineers of the city of New York on improvements of 
the appearance of municipalities Mr. Charles W. Leavitt, jun., 
stated that many valuable hints as to the design of structures 
from the wxsthetic point of view might be gained at a very small 
expense from a study of the French, Italian, and Austrian post- 
cards. He advised all engineers engaged in the design of public 
works to form a collection of these cards, on account of their 
information regarding harmonious and pleasing design. While in 
Paris he obtained several thousand cards showing views of the 
French’ streets, parks, lamp-posts, bridges, buildings, drinking 
fountains, and other structures which help to make or mar a city’s 
appearance, and these cards have been of considerable assistance 
to him in his practice in America by furnishing suggestions for the 
treatment of public works. 


THE purchase of coal on its heating value by the 
United States Government is reported, by the Technologic 
Branch of the United States Geological Survey, to have effected a 
saving of £40,000 in the annual fuel bill of the Government, which 
now aggregates about £2,000,000. At the present time, forty 
departmental buildings in Washington, more than three hundred 
public buildings throughout the United States, the Panama Rail- 
way, navy yards and arsenals are buying their fuel supplies on 
specifications fixing the amount of ash and moisture. The actual 
quality and value of the coal delivered is determined by analyses 
of representative samples and deductions are made from the con- 
tract price, in case of deliveries of poor coal, proportionate to the 
decrease in heating value. Premiums are paid for any decrease of 
ash greater than 2 per cent. below the specified amount at a rate 
of 1 cent per ton for each per cent., and deductions are made at an 
increasing rate for each per cent. of ash in excess of 2 per cent. 
above the standard. 


On May 20th, in the House of Commons, Mr. Cathcart 
Wason asked the Postmaster-General if he had received a report 
of the Board of Trade inquiry into the total loss of the Isle of 
Erin with all hands off North Ronaldshay, on 19th October, 1908 ; 
if his attention had been directed to the finding of the court that 
telegraphic communication should be established between North 
Ronaldshay and Sanday, not only on the ground of the advantage 
to the 460 inhabitants of the island, but with reference |to the fact 
that a large part of the shipping between the North Sea and the 
Atlantic passes the lighthouse at North Ronaldshay, which would 
form a desirable signal station, so that in the event of any ship 
being in distress effectual assistance could be promptly rendered 
from neighbouring ports in Orkney; and if the experiments in 
wireless telegraphy were sufficiently advanced to enable a tele- 
graphic station to be established at North Ronaldshay without 
further delay. In reply, Mr. Sydney Buxton said that he was 
aware of the finding of the Board of Trade. The particulars 
regarding a wireless installation between North Ronaldshay and 
Sanday were still incomplete, especially as regarded the cost and 
the annual charges for working and maintenance, which he feared 
would prove to be prohibitive. PS 


Wuitte the United States Army balloon No. 12, which 
ascended from Fort Omaha at 11.15 o’clock a.m., May 10th, was 
landing at Jackson, Neb., at 6.45 p.m. the same day, the gas bag 
exploded a few feet above the ground and was destroyed, and 
Capt. Charles de F. Chandler and Lieut. James E. Ware, of the 
Signal Corps, U.S.A., had a narrow escape. Jackson is about 
thirty miles west of Sioux City. Apart from the destruction of the 
gas bag the flight, it is said, was a success, It is believed that 
while at a high altitude the gas bag became charged with static 
electricity, and that on reaching the ground, contact with’ the 
earth caused an electric spark, which set fire to the bag. After 
the balloon ascended at Fort Omaha it followed the general course 
of the Missouri River for nearly 100 miles in a northerly direction. 
The highest altitude reached was 4400ft., shortly after the balloon 
left the earth. Both Captain Chandler and Lieutenant Ware were 
knocked down by the explosion, but they were not seriously 
injured. Despite the destruction of the balloon, much is said to 
have been accomplished in an experimental way by the flight. 
The bag was a new one and had never beeninflated. The distance 
travelled was about 120 miles. Deducting the hour and a-half 
the balloon was becalmed, the flight was made in about six hours. 
Much of the time, however, up to three o’clock, the wind was so 
slow that the balloon moved only five to eight miles an hour, 
The maximum speed reached was about fifty miles, 
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TO CORRESPONDENTS. 





pe Lnorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in or 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

ge All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be ypanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


F. L. —Make your application to the Home office or to the Foreign-office, 
Whitehall, London. We are not clear as to what inspectorship you 
mean, 

Axxious (Leeds).—Your first question is very obscure. You seem to mix 
up th- resistance of the locomotive as a vehicle, which is external, with 
that of the engines, which is internal. An engine which has been at 
work some time and is not stiff can be run at a fair speed, if the driving 
wheels are j cked off the rails, with a net average cylinder pressure of 
a couple of pounds per square inch. In reply to your second question, 
we may say that there is a great deal of literature extant as to locomo- 
tive resistance and power. You have not stated your wants clearly. If 
you will be more explicit we shall be happy to aid you, meanwhile we 
cannot do better than refer you to Molesworth’s ‘* Pocket-book.” 


INQUIRIES. 


CORRUGATED STRAW BOARD MACHINERY. 

Sir,—I shall be much obliged if any of your readers can supply me with 
the names of the makers of machinery for the production of corrugated 
straw —— suitable for packing purposes, such as bottle wrappers. 

May 26th. G. 
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The Tyranny of Scientific Dogma. 


Any of our readers who can spare the short time 
necessary will find an examination into the reasons 
why they hold certain articles of scientific faith 
useful and interesting. The result of such an 
inquiry can hardly fail to open the mind and 
broaden our views. It ought to encourage research, 
or at least stimulate a desire for further informa- 
tion. The inquirer who approaches scientific ques- 
tions in this way for the first time will encounter 
various surprises. The principal result will be that 
he will discover for perhaps the first time that he is 
living under a tyranny of scientific dogma. If he 
does not believe then he runs the risk of perdition. 
Examples may be cited by the dozen. Thus the 
value of the thermal unit was origioally fixed for us 
by one man, Joule. The great mass of students 
accept 774 foot-pounds as the equivalent of the 
amount of thermal energy expended in raising 1 lb. 
of water 1 deg. in temperature for no other reason 
than that Joule said that this statement was true. 
We are not questioning the accuracy of the state- 
ment; whether it is wrong or right, wholly true or 
wholly false, has nothing whatever to do with the 
fact that he has been taught that Joule made 
experiments which gave that result. The whole 
attitude of mind may be summed up in these 
words—Joule has said so and so, therefore, it must 
be true. This has always been the attitude of man- 
kind. An individual obtains a reputation for 
possessing knowledge. Therefore, what he says 
must be true. The fact holds good of philosophers, 
priests, historians, politicians—particularly politi- 
cians. Ancient literature is full of examples. The 
wildest flights of fancy have been accepted as 
absolute truth; and we find that in all ages 
men have lived under the tyranny of dogmatic 
enunciation. 

Our concern is, however, not with the past, but 
with the present. Until quite a recent period by 
comparison, no one ever attempted to traverse the 
teaching of what was known as natural philosophy. 
We think that Dr. Stallo in his remarkable book, 
““The Concepts of Modern Physics,” written some 
twenty-five years ago, was the first to show that 
much that was held to be true was simply the result 
of an utter confusion of thought. He was followed 
by Mach, and he again by Poincarré and Hertz. 
The drift of their writing is that we dogmatise 
about what we do not understand, and speak fluently 
about things concerning which we have formed no 
concepts. Examples crowd in upon us. Take, for 
exampie, ‘‘ Energy.” It is practically impossible to 
ges two persons disputing about the so-callcd 
“laws” of motion to arrive at a common definition 
of the meaning of the word energy. Who has 
formed a concept which he can put into words of the 








ether? How can we think of a continuous jelly 
with a rigidity beside which that of high-speed tool 
steel is as nothing, and yet through which the 
planets sweep as though it had no existence? It 
is, indeed, all things to all men. There is general 
or academical science, and its faiths and heresies 
have little influence on the progress of mankind. 
It is sometimes called pure science, an inaccurate 
definition which appears simply to mean that it is 
not intended to be of any use to any living creature. 
But there is applied science, and the beliefs and 
disbeliefs of people concerning this may be of 
very great importance indeed. The enuncia- 
tions of men accepted as authorities have before 
now seriously retarded progress. Things have been 
pronounced impossible of accomplishment, and for 
that reason no one ventured to try to accomplish 
them. We can call to mind, for example, a state- 
ment made by a very eminent scientific man to the 
effect that the Thames Embankment could not be 
lighted by electricity unless at least 40 tons of 
copper conductors to the mile were laid down. 
Long before that the world was assured that to send 
messages under the sea from this country to the 
United States was impossible because of the self- 
induction of a submarine cable. Messages might, 
perhaps, be got through, but the rate must be so 
slow that the cable would be of no practical com- 
mercial use; and such statements were accepted as 
being quite true, rot because the disciples knew 
anything about the matter, but simply because 
Mr. So-and-so had made them. It will be within 
the memory of many of our readers that Edison’s 
name was at one time enough to disturb the 
operations of certain departments of the New York 
Stock Exchange to their foundations. 

Probably the most interesting aspect of the 
influence of authority is to be found in the way in 
which we accept without the least inquiry certain 
statements concerning heat as absolutely true. 
The kinetic theory of gases is, for example, usually 
accepted as beyond question—at least it was until 
the other day. Lately all our conceptions of the 
nature of heat have undergone radical changes, and 
we even begin to wonder why we ever believed what 
we did believe. In point of fact we could not have 
helped ourselves. In the present day we are 
gradually coming round to regard a heavy fly-wheel 
as a lump of negative electricity ; but we do this only 
because Sir Oliver Lodge says it is. If some works 
manager, or engineer, or member of Parliament, told 
us this thing we would not believe it, we should 
probably laugh. In processs of time someone else 
will tell the world that Sir Oliver was mistaken, 
and that the wheel is simply a corpuscular ether 
vortex, and the world’s students will accept this as 
true, but only if the new man has as high a reputa- 
tion as his predecessor. But the most remarkable 
examples of the tyranny of dogma are supplied by 
those cases in which certain statements not being 
found to accord with particular facts, efforts are 
made to reconcile the discrepancies. As one 
example we may cite what has come to be regarded 
as Clerk-Maxwell’s molecular bombardment pressure 
theory. To this moment students are taught that 
the pressure of a gas is due to the bombardment of 
the sides of the containing vessel by molecules. It 
requires no great ecumen to see that the permanence 
of pressure in, say, a gas cylinder depends on: two 
conditions. Tbe first is that the molecules must 
be perfectly elastic; the sezond is that the walls of 
the containing vessel must be either perfectly elastic 
or absolutely rigid. Failing these conditions the 
molecules will gradually lose energy, and the 
pressure will in time fall to zero. This truth 
never appears in text-books. Sir Oliver Lodge 
tried the experiment of keeping a gas under pres- 
sure for many months. He found that, as was 
indeed already known, when ‘the original tem- 
perature conditions were restored, there had been no 
loss of pressure; and he has advanced the theory 
that the gas molecules never come into contact at 
all with the metal, which is always coated, so to 
speak, with a lining of ether, which is, of course, 
absolutely elastic—according to theory. - Perhaps 
in a few years our students will be taught that 
Clerk-Maxwell’s theory is nos consistent with 
facts, and is therefore not even a useful working 
hypothesis. 

No more curious example, however, of the tyranny 
of dogma can be cited than the various attempts 
which have been made to frame a theory of the 
steam engine. No one knows what steamis. We 
apply certain conventional phrases to it, but they 
have no definite meaning. How it is produced we 
do not know, and all our accepted knowledge of its 
properties has been supplied by one man, Regnault. 
No one ever dreams of referring to anyone else as 
an authority on such matters as pressure, tempera- 
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ture, volume, latent heat, and so on. The French 
philosopher’s steam tables are accepted all over the 
world as indisputably correct. Our correspondent, 
Mr. Aspinall, is, we think, the first to raise a doubt 
as to the. absolutely infallible character of the 
experiments on which Regnault based his figures. 
Whether our correspondent is right or wrong has 
nothing to do with the point for which we are 
contending, namely, that engineers have accepted 
without question Regnault’s figures as being accu- 
rate simply because they perceive that it would be 
rank heresy to doubt; and yet their unqualified 
acceptance has, beyond question, placed us all ina 
sea of difficulties. If Regnault is right then steam 
in an engine ought to behave in one way. It 
insists on behaving in a different way. If, for 
example, we compare the theoretical density of 
steam with the very carefully conducted experi- 
ments of Fairbairn and Tate, cited by Rankine, we 
find discrepancies that no one has succeeded in 
explaining away. Thus, to give two sets of figures 
only, for a temperature of 268 deg. Fah., by theory 
the volume of steam ought to be 635, that of 
water being unity. It is actually 633. The 
temperature being 283 deg. Fah., the theoretical 
volume is 506. The actual volume is 490. 
Rankine accepts as the equation for the 


curve of dry saturated steam expanding behind 
a piston in a virtually non-conducting cylinder 
17 


pv'**; but it never applies in practice save 
by chance.. It might have been imagined that in 
all the years which have elapsed since Watt and 
Trevithick gave us the steam engine an inquiry 
into the foundations of our faith in Regnault would 
have been popular. Inquiries have been made, it 
is true. We cannot forget Robison, Southern, Ure, 
Dalton, Arago, and Dulong, the Franklin Institute, 
and Berthelot; but when the results clashed with 
those of Regnault they have been rejected. Dogma 
has conquered. 

Of course, we have not overlooked the fact that 
very many able men have simply ignored scientific 
dogma ; and in numerous cases accomplished great 
things in consequence. This is peculiarly true of 
chemistry. It is not of such men we write: they 
stand head and shoulders above the crowd. 


Electricity as a Fuel. 


To speak of electricity as a fuel may appear 
misleading, yet to speak of it as a substitute for 
coke would be little more accurate. It has already 
been employed tentatively yet with success in this 
way, and very important and far-reaching develop- 
ments are in sight. To make what we have to say 
clear from the outset it is necessary to recall to our 
readers’ minds the fact that electric furnaces have 
long been in use for the reduction of refractory 
ores. Thus, electricity has made aluminium cheap 
enough to permit it to be employed for such 
domestic utensils as pots, kettles, and saucepans. 
In these cases, however, an enormously high tem- 
perature is sought for, and the furnaces are, by 
comparison with, say, those used for making open- 
hearth steel, tiny affairs. Recently attempts have 
been made to reduce iron ore by the aid of elec- 
tricity, and more than one electric “ blast ” furnace 
is now in existence in America. Ore exists in 
certain regions a long way from coal. The condi- 
tions are just those of our own hematite districts 
into which coal has to be taken. By the aid of 
electricity two-thirds of the normal quantity of coke 
can, it is said, be saved, and inasmuch as current 
generated by water power at a very small cost can 
be transmitted over long distances, it would seem 
that a new and valuable industrial system only 
awaits development. 

Extended reference was made totheelectric furnace 
at the recent :neeting of the Iron and Steel Institute, 
and the principal topic of discussion during the May 
meeting of the American Electro Chemical Society 
was the proposed method of making iron and steel 
practically on the Heroult system, which has 
already been noticed in ourcolumns. The principle 
involved was set forth by Professor J. W. Richards. 
The amount of fuel used in a blast furnace is 
determined by the quantity that must be burned in 
the tuyere zone to produce the necessary smelting 
temperature, and not by the quantity required to 
reduce the metallic oxides. This latter varies 
between one-third and one-half of the amount 
required to produce the smelting heat. But in the 
electric furrace all the heat is supplied by the elec- 
tric energy, and carbon is only required for the 
chemical reactions. If too much carbon is intro- 
duced there will be trouble owing to its accumula- 
tion ; but this can be avoided by blowing in a little 


air to burn it. It is claimed that with charcoal 
from one-half to four-fifths may be saved. Reduc- 
ing generalities to figures, we may write that only 
one-quarter of the heating power of the fuel is 
developed around the blast tuyeres, and thatif half 
of this could be replaced by electrically generated 
heat, an economy of 50 per cent. could in all proba- 
bility be reached upon the fuel bill. It takes 1.2 tons 
of coke to make a ton of pig iron in the normal 
American blast furnace, and about ? ton is burnt by 
the blast, producing at the smelting zone about 25 per 
cent. of the calorific power of the coke. If elec- 
trical energy could be made to supply only one- 
half of this, the furnace would make iron with half 
the previous coke supply, that is, with 0.6 ton of 
coke per ton of pig iron, and this with an expendi- 
ture of electrical energy equal only to 12.5 per cent. 
of the calorific power of the coke, that is, equal to 
the calorific power of but 0.15 tons of coke. 

This calculation, it will be seen, takes no account 
of the transmission of electric energy. The advo- 
cates of the new system speak of it as a direct 
means of reducing the cost of pig iron under all 
conditions of situation and environment. But the 
conditions to which we have already referred appear 
to us to be in certain respects more important by 
far. One of the speakers dealt with the situation 
in California, and showed that while there was a 
considerable demand for pig iron there was no fuel 
with which to make it, save at a prohibitory price. The 
only plentiful fuel is California asphaltic petroleum, 
which cannot be used for the purpose. Metallurgi- 
cal coke brought from the East by rail would be out 
of the question, while imported coke is not only 
high in price but irregular as to supply, and, there- 
fore, variable in price. The California demand for 
coke is met by importation from Germany, Belgium, 
and Australia. The coke is bid for upon arrival, 
hence the irregularity both as to price and supply. 
The price may be anywhere between 10 dols. and 
13dols. per ton. Therefore a blast furnace plant 
would be an investment of uncertain value. But 
with water power, electricity, and charcoal as 
fuel all the conditions would be changed. The 
question is being tested on an adequate scale by the 
Noble Electric Steel Company, which has built a 
small town and called it Heroult, on the Pitt 
River. The company has acquired the Shasta ore 
mines, and constructed a charcoal-making by- 
product plant with all the most recent improve- 
ments. Current is supplied by the Northern Cali- 
fornia Power Company. The first furnace was 
started in July, 1907, and failed. Further experi- 
ments were then made, and success seems to have 
been attained. We have no sectional drawings of 
the furnace, but from the description it appears to 
be a small blast furnace of the usual type, fitted 
with a double bell and hopper. The place of tuyeres 
is taken by six electrodes arranged equidistantly 
around the furnace. The electric current passing 
between them melts the charge, and the molten 
metal and slag are collected in the crucible, from 
which they are tapped as in ordinary blast furnace 
work. Three tap holes are arranged at different 
levels, so that the crucible may be partially or com- 
pletely emptied as desired. The tap holes are pro- 
vided with bronze water-cooled casings. There are 
two or three other systems of working, devised by 
Kjellin, Colby, and Roechling and Rodenhauser. 
Then there is a second Heroult, in which one of 
the electrodes is a massive block of carbon in the 
hearth bottom. It is not unnaturally claimed 
that charcoal pig iron made in this way ought to 
be of a very high quality. 

The process is as yet in its infancy, and it may 
be said that it is quite too soon to speak of it as a 
commercial success. Failures and troubles are no 
doubt to be expected ; but the whole metallurgical 
history of the world is a continuous record of 
struggles and ultimate success. The Bessemer 
process is a pertinent case in point. If ore can be 
reduced on a large scale in this way it is obvious 
that an enormous saving in the cost of plant ought 
to be effected. Thus, for example, Cowper stoves 
would no longer be required. The plant for 
handling materials would be diminished in size. 
The blast engine would disappear. The furnace 
would be put up at the ore mine, and little con- 
sideration would be given to the transport of coke. 
To {say that the electric smelting furnace will 
revolutionise the manufacture of pig iron would be 
to go too far. Yet, with active, clever men, plenty 
of money, skilled metallurgical chemists, and 
unlimited supplies of electricity, it would be yet 
more rash to assert that very great things indeed 
cannot be accomplished. It is worth nothing that, 
during the discussions which followed the reading 
of several papers on the same subject under 





different aspects, no one raised a doubt as to the 





attainment of ultimate success. If this is secureg 
then we shall have the cost of fuel consumed in thg 
production of pig iron reduced by at least one halt 
That of electricity ought to be small. Concernin 
this point, however, there is as yet very littl, 
information in existence. But most important, 
probably at all events for several years to come, 
would be the part played by electricity in develop. 
ing the production of iron in some of our own 
colonies and dependencies, where it is impossible to 
bring ore and fuel together save at prohibitive 
prices. As we have said, all the conditions would 
be altered if electricity could be produced by water 
power at a very low price and transmitted to the 
ore district. Of one thing we may rest assured, 
namely, that the iron and steel makers of the 
United States are not the men to let the electric 
“blast” furnace sink into oblivion without giving 
it as complete a trial as unlimited mone, can 
command. 


Labour Exchanges. 


THE establishment of Labour Exchanges is a 
natural outcome of the Government’s policy with 
regard to the working man, and the introduction of 
Mr. Winston Churchill’s Bill—the text of which 
may be found on page 561—can have come as a 
surprise to few. For several years institutions of 
the kind have existed in Germany, and they are 
believed to be successful. In this country we have 
also made some attempt to employ them, but 
with results that only the most optimistic could 
regard as promising. Our own failure, however, 
is as nothing, in the eyes of the Government, com- 
pared withthe German success, and it is therefore 
decided that a scheme closely resembling that of the 
Fatherland shall be established here. The object 
is defined with accuracy in the Bill :—‘ Labour 
exchange means any office or place used 
for the purpose of collecting and furnishing in- 
formation, either by the keeping of registers or 
otherwise, respecting employers who desire to engage 
workpeople and workpeople who seek engagement 
or employment.” It is proposed, as Mr. Winston 
Churchill told the House in an introductory speech, 
to divide the whole kingdom into ten sections, in 
each of which there will be a central office. All 
these offices will be in intercommunication, and 
they will further be in touch with local exchanges. 
By this means it is hoped that these central 
exchanges, which will be under the direction of the 
Board of Trade, will be so well advised as to the 
labour requirements of every part of the country 
that they will be able to distribute workmen just 
as they are required. In the first year or two, 
whilst the fabrics of the offices are being built, 
£200,000 per annum will be required, but subse- 
quently it is estimated that the work can be con- 
tinued for £170,000 per year. The buildings are 
to be rendezvous for unemployed workmen, and 
they are to be provided with sewing, eating, and 
washing rooms. 

The most remarkable feature about the whole 
scheme is the sanguine anticipation of the pro- 
moters that it can prevent unemployment. Their 
ground for this belief is, we understand, German 
returns, which show, or appear to show, that the 
labour exchanges in that country have done, in 
the last few depressed years, good work. It would 
be well, however, before jumping to hasty con- 
clusions, to make a critical examination of the 
facts. We shall accept it as proved that the 
German exchanges have actually found employment 
for a large number of workpeople, and having 
accepted that fact, lei us ask first why they have 
been so successful, and, secondly, whether there 
are any grounds for anticipating equal success in 
this country. First—Before Government exchanges 
were established workmen on their own initiative, 
or with the assistance of various friendly bodies, 
the trades unions amongst them, sought out work 
for themselves. There was no central body with 
which to communicate, and there was no record or 
register to show the movement of labour. In a 
community working on these lines a labour exchange 
was established. It was made attractive in a score of 
ways. The office itself was a not unpleasant club, 
where man met man; where he dined comfortably 
at small cost; where his clothes were mended for a 
trifle; where he found baths of unaccustomed 
comfort, and where shelter from the elements was 
always available. What can be more natural than 
that the workman no longer took the trouble to 
exert himself to seek work. He sat down warmly 
and comfortably and waited for someone else to find 


it for him. The labour exchange became a popular 


place of resort; the bulk of the labour passed 
through its hands, and the appearance was created 
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i duseful work. Itis f 
+ wag doing a great and useful work. is for- 
- altogether that the same work had to be done 


eo and the public jumps to the belief that the 
ag institution is doing something that had been 


hitherto wholly neglected. We should be glad 

to know if any attempt has ever been made 
to separate those who only obtained employment 
by the agency of the exchange from those who 
would have got work in any case. If such an 
investigation were made, we fear it would be found 
that the exchanges have actually done very little. 
They may, through the regulation that in the 
generality of cases precedence is given by time of 
application, not by skill, have assisted the weak to 
compete with the strong; and they may in some 
cases, by the payment of fares and so on, have 
helped men to move from place to place who other- 
wise would have found it impossible. But apart 
from this dry nursing of the German workman, 
we believe it has yet to be proved that the 
exchanges are doing any work that was not done 
adequately without them. We now turn to our 
second point. Supposing the German exchanges 
to be successful, are there good grounds for 
believing that British exchanges would be equally 
satisfactory ? One of the principal occupations 
of the exchange is to receive reports from 
different quarters of the country as to the state of 
the labour market and send men where they are 
required at the moment. Now it must be obvious 
on very slight consideration that a small kingdom 
like ours is in a very different position from a large 
empire like Germany. It is also to be borne in 
mind that our industrial centres are narrow and 
clearly defined, and that the state of trade in any 
one district is always well known in any other 
district. In Germany, the distances being greater, 
there is both more chance that one part of the 
country may not know what the other requires, and 
greater difficulty in the movement of labour from 
one place to another. Due weight must be given to 
such geographical considerations when organisation 
of labour is undertaken. Again, the character of 
the people must be considered. Every effort is 
being made at the present day to fit the English- 
man out like a German, and it is too often forgotten 
that the nations have very different temperaments. 
No institution like that proposed can be successful 
unless it accommodates itself to the general nature 
of the people, and it has yet to be shown that 
Government interference with labour is really 
acceptable to this country as a whole. 

We now, in conclusion, return to the belief held by 
those who have welcomed Mr. Churchill’s Bill that 
it will stop unemployment. Why in the name of 
all that is wonderful anyone should suppose that 
labour exchanges are able to find work that does 
not exist we cannot understand. If work does 
not exist no amount of organisation can give 
employment, and if plenty of work does exist 
organisation is not required. When work is 
booming on the Tyne and Clyde who wants a labour 
exchange? and when, as in the past few months, 
there have been few or no ships on the slips, what 
can a labour exchange do to provide occupation ? 
It is in medium times that the exchanges may prove 
of use. It is said that through the last two years of 
depression the German exchanges have found 
work for applicants. There again investigation is 
required. How has that work been found? Is 
it legitimate work done for the general market ? 
If so, Germany has been more happy than ourselves, 
and the success of her labour bureaux but reflects 
her good fortune. We are all aware that Germany 
has ways of encouraging trade that are not accept- 
able in this country. How far they may have 
affected the labour exchanges we have no means 
of saying, but we are convinced that the Empire 
recognises thoroughly well that the only way of 
employing your unemployed is to find work for 
them. Baths and refreshment rooms, clerks and 
registers, will not find employment if it does not 
exist. To findemployment you must encourage trade. 








THE ADMIRALTY WARSHIP RETURN. 


Tux recent Dilke return showing the relative status of 
the fleets of Great Britain and of six other nations on the 
31st March this year is certain to receive more attention 
than have previous issues. Every vessel of the seven 
great Powers, up to and including those of twenty years 
of age from the date of launch, is listed, the age, horse- 
power, displacement, and armament being given. Some 
such common basis must be adopted, and for the larger 
classes of ship, the time limit is undoubtedly the best, 
though for torpedo craft and submarines it is unduly long, 
and the effect is to swell the lists of France and England, 
whose older torpedo vessels, builtin great numbers between 
gm and twenty years ago, are as a fact quite obsolete. 

he general system of presenting results adopted by the 
compilers of the return is distinctly good, and the lists are 


easy to compare. Five atleast of the other navies possess 
little more than passing interest, but immediate reference 
to the German lists will be made by most readers. We 
must admit that some surprise will generally be felt at 
seeing the eight 4000-ton ye of the Hagen type included 
in the list of German first-class battleships, and if it is 
legitimate to include the Brandenberg class, no one can 
carp at the inclusion of the Centurion and Renown in the 
British list. Deducting the Hagen class, which would be 
quite unable to cope even with the Centurions, the list of 
battleships shows that Great Britain possesses fifty-four 
completed ships against twenty-four belonging to Germany. 
In the list of ships under construction we have six against 
ten, though the German figure includes the 1909 vessels, 
which are not found in the British list. The ships 
recently ordered from Palmer’s and Scott’s—to be known as 
the Hercules and Colossus—and the two which are to be 
laid down at Portsmouth and Devonport in July make 
the totals the same for the same financial period, though 
two of the British vessels—the Temeraire and Superb— 
are now commissioned. The ships of the St. Vincent 
class are, we know, nearly as far on as the first batch of 
German Dreadnoughts. In vessels of the battleship type 
we have at present a fair margin of superiority. It is 
interesting to note that of Japan’s fourteen completed 
battleships no less than eight were captured from the 
Russians. 

Turning to armoured cruisers, there is much reason to be 
satisfied with the British number—thirty-eight against the 
eight of Germany—even if some are not quite as heavily 
armed as we could wish. All of them are excellent steamers 
and good sea boats. The German vessels already built are 
generally smaller, slower, and less well armed; but those 
under construction are extremely formidable, and though 
the return does not enlighten us on the size and arma- 
ment of the newer ships, it is certain they are still more 
powerful than their predecessors. We understand ftom 
generally well informed sources that the Von der Tann is 
considerably more than the reputed displacement, being 
about 19,200 tons; G and H are both much bigger, and 
are reported to carry twelve llin. guns. They are to be 
larger, faster, and more heavily armed than the 
“ Indomitable” class. Of first-class protected cruisers we 
have eighteen—the German navy has none; while of 
completed second-class cruisers, the return credits the 
two countries with thirty-eight and twenty-one respec- 
tively, and with five and seven under construction. The 
British ships of this type are much larger and more 
heavily armed as a rule than the German ships, but are 
somewhat less modern and fast, though the types now 
being built are very similar. The eight scouts of the 
Pathfinder type and the two “ Boadiceas” find no coun- 
terpart in the German fleet; the sixteen third-class 
cruisers of the Amethyst and Pioneer types are very 
similar to the twelve German vessels of the Frauenlob 
and Gazelle classes, but the Germans have nothing to 
compare with our eighteen torpedo gunboats and five 
“mother” ships for torpedo craft. : 

It is in torpedo boats that our superiority is rela- 
tively less great, because so many of our vessels are now 
distributed over the world, and the very extensive use to 
which the older vessels have been put has greatly reduced 
their length of life. With their present low speed they 
cannot hope to succeed in the face of 23 and 24-knot 
third-class cruisers carrying a dozen 4in. guns, and which 
are really meant to be destroyers of destroyers, as well as 
scouts. The newer torpedo-boat destroyers of the ocean- 
going type are satisfactory in all but the Q.F. armament 
—it is impossible to believe that more than two tubes and 
two 4in. or three 12-pounder guns could not have been 
provided. Against the 85 German boats built, and 12 
of the 1909-10 programme now being made, we have 146, 
and 45 under construction, if we may include the twenty of 
the British 1909-10 programme which are not yet ordered. 
This total seems gigantic, and, undoubtedly, the later 
vessels are larger and more powerful than the foreign 
boats, but the German list only includes vessels launched 
in or since 1899—that is ten years old—whereas of the 
146 British boats, no less than 70 exceed this age, and 
many are quite unfit for further service. Roughly, 
both nations have in service the same number of destroy- 
ers less than ten years old, though the newer British 
vessels are of a superior type, and we have many more 
under construction. Torpedo craft are sure to prove as 
useful in a land-locked sea, such as lies between here 
and Denmark, as they did between Japan and Corea, 
and our margin in this type needs to be greatly 
augmented. Losses in these vessels are bound to 
frequent and heavy, and only large numbers will 
ensure a sufficiency in war time. 

Germany seems to possess four submarines built and 
is building four; the British figures are forty-five and 
twenty-three respectively, and it is interesting to note 
that the latest vessel D 1 is as big as a River class 
destroyer, being of over 600 tons displacement. France 
continues to build these vessels in large numbers, the 
boats being about 390 tons. A salient feature of the 
French type is the large number of torpedo tubes 
provided. 

The difficulties attendant on the compilation of such a 
return are extraordinary, and errors occasionally arise 
that are difficult to prevent. We notice various slips, 
but, on the whole, the list is extremely accurate, though 
in the detail list of torpedo boat destroyers the builders 
of the Afridi and Ghurka are each credited with the 
other’s ship, and in the foreign lists there are many 
small inaccuracies. On the whole, we have every reason 
to be satisfied with the existing relative status of the 
British Fleet as shown by the return, though the margin 
in ships constructed in and since 1907 is totally inade- 
quate. A further disquieting feature is the fact that 
Germany has now under construction at the Blohm and 
Voss Yard at Hamburg two cruisers whose normal 
displacement exceeds that of our biggest warship by some 
thousands of tons. Attention is not called to this fact in 
the return, which affords no data regarding cruisers G 





and H, though, as is well known, these two vessels are 


some 3000 tons larger than the Neptune! It is to be 
hoped in future that the Admiralty will ensure that this 
information is obtained at an earlier date, and that the 
particulars of such important foreign ships are available 
to the public with less delay. As it is, considerable pro- 
gress has been made with the hull and machinery of 
cruiser G. The return, however, is not less valuable on 
account of these few omissions, and the clear and simple 
manuer in which the columns and data are arranged has 
much to commend it. 








PUBLIC WORKS DEPARTMENTS IN 
AUSTRALIA. 
(By a Correspondent.) 

In theory the idea of a public works department to 
undertake all the architectural, engineering, and survey- 
ing work of a country may seem ideal, but in practice it 
is not so. The popular opinion that anything done by a 
public department must necessarily be in the interests of 
all the people is a fallacy. Efficiency, which is the final 
test, can only be attained where competitive conditions 
prevail, and public departments fail woefully from the 
point of view of efficiency. They are also far less under 
public control than private enterprises, for the latter only 
attain favourable results by strict attention to their clients, 
that is to say, the public. 

The competitive laws which bring disaster to a private 
concern when there is any lack of efficiency do not apply 
to a public department, and as the officials are handling 
money, not their own, there is not the same incentive to 
take care of and get full value for it. In case of a mis- 
take there is the whole country’s assets to draw upon, 
and it is also an easy matter to transfer part of an 
account from one set of books to another. Methods 
that are “good enough” tend to become as permanent 
as the officials, with the result that the new men lose dash 
and originality. To be a successful public servant 
“minute writing” is cultivated as a fine art, and 
any simple thing that the manager of a private business 
would settle off hand can, by judicious minute writing, 
become a most imposing looking dossier. 

Occasionally there are Government crises, as, for 
example, that of the early nineties, and again a few 
years ago, when O’Sullivan’s régime as Minister of 
Works came to an end. At such times of retrenchment 
the first to go are frequently the non-commissioned offi- 
cers, who stand between the unsackable top notch 
officials and the ruck below, whose wages do not amount 
to much. 

Some years ago the New South Wales Government 
absorbed nearly all the surveyors in the State into its 
service; then came a crisis, and they were dismissed 
wholesale, with the result that some of the best left 
Australia for good, and others took up new lines of work. 
Now the Government finds it difficult to obtain sur- 
veyors, and at its present rate of progress the North 
Coast Railway (about 120 miles) will take ten years to 
survey. 

Much the same thing is happening at the present time 
regarding architects, for the department has over a 
hundred architectural draughtsmen. Competitive designs 
for public buildings are not called for, and so the young 
architect with ideas has no chance and all the new build- 
ings are to template. The Government even took to 
getting out designs for shops and public-houses, but 
desisted when the local Society of Architects protested 
to the Minister of Works. 

One amusing result of this wider development of 
the architectural branch is that the seaside municipalities 
will not even build a bathing enclosure without ap- 
pealing to the Government for funds and free designs. 

As practically all the engineering work of the State is 
monopolised by Government, most of the members and 
associate members of the Institution of Civil Engineers 
resident in New South Wales are civil servants. The 
result is stagnation of ideas and dulness beyond expression 
at the meetings. Freedom of speech and criticism as it 
is understood at Institution meetings in England is not 
possible where nearly everybody in the room is a civil 
servant. The younger men feel that if they ventured.a 
criticism they might be made to suffer, and the elderly 
members get brain-rust—by holding soft Government 
appointments too long. The New South Wales Public 
Works Department is not even training its young cadets 
in a proper manner. They seldom get experience in the 


be | field, and under red-tape management lose self-confidence, 


and being afraid to accept responsibility, develop into 
“ minute writers.” 

It is possible to pick out the young engineer after a 
few years of civil servant life from one who has been, say, 
on a mine, or been with a “live” private firm such as the 
Colonial Sugar Company. The former experience means 
stagnation, whilst the latter leads to an alert mind and 
address. 

A people which nibbles at semi-Socialism, as Australia 
is doing, has no chance with virile races raised under 
competitive conditions, and no wonder it is so scared 
of the Japanese. 

A huge undeveloped territory like Australia ought to be 
humming with private enterprise, and be a paradise for 
engineers, as is the case in North and South America. 
Nowhere in the world can water be conserved so cheaply, 
and yet the valleys have been figuratively “shouting to 
be dammed up” for generations. At last, after years of 
inquiry, one scheme has been put in hand in New South 
Wales, and Victoria has tentatively adopted the 
Trawool scheme, first suggested by certain private 
engineers, who will probably not get anything for their 
trouble. 

If the present Public Works Department, -. with -its 
thousands of servants, is necessary for a population 
about equal to Manchester and Salford, what is it going 
to be like when New South Walesdoes get a population 
commensurate with its area? Each Australian State 





has its Public Works Department, and the Common- 
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wealth Government talks of setting up still another. 
That will make seven Public Works Departments, and 
seven Houses of Parliament, each with an upper and a lower 
house, in addition to which there are about sixty munici- 
palities in Melbourne and forty in Sydney. Aldermen and 
J.P.’s are almost as numerous as parrots. And all this is for 
a population less than thatof Yorkshire. It may be said 
that the country is much larger in area. True, but 
stones, rocks, sand, and gum trees do not want any 
governing. It is the people only that make a country, 
and require laws, buildings, roads, and dams. 

There is no getting away from the fact that Australia 
is Government mad, and the people are so accustomed 
to lean against something that they have lost back- 
bone and do not see the encroachments of Socialistic 
ideas. When those in businesses and professions as 
yet unthreatened, such as shopkeepers, manufacturers, 
awyers, doctors, &c., begin to feel the paw of the 
Socialist they may yet wake up. At present they are 
apathetic to an astonishing degree, for it is a fact that 
the extension of the Public Works Departments is due 
to the Liberals quite as much as to Labour members. 

Socialism is the creed of people who wish to lose what 
little backbone they have inherited. 








SHIPBUILDING NOTES. 





THE surviving members of the Royal School of Naval 
Architecture held their fourth biennial reunion on the evening 
of the 9th inst., at the Café Royal, Regent-street, Mr. S. J. 
P. Thearle, the newly appointed chief ship surveyor to 
Lloyd’s Register, being in the chair. To the older genera- 
tion of naval architects, the Royal School of Naval 
Architecture is still a word of power. It was founded in 
1864 by Parliament for the higher training of naval architects 
and marine engineers of the Royal Navy, and admission was 
determined by a competitive examination, in which all ship- 
wright apprentices in the Royal Dockyards above four years’ 
service were allowed to take part. It was one of the first, if 
not the first, institution which undertook thoroughly scientific 
instruction in shipbuilding and engineering, and many of its 
first students have risen high in their profession. Theschool 
ceased to exist as such in 1873, when it was merged in the 
Royal Naval College. It need hardly be said that many of 
the old students have passed away, but there is still left a 
sufficient number to make a fairly numerous company. 
Twenty-six assembled to dine together on the 9th inst., when 
a very pleasant evening was spent, tinged, however, with the 
sadness inevitably due to an ever decreasing muster of 
members. The school has done very good work, and these 
members of it who are still with us may be reasonably proud 
of its pioneer achievments. 





ONE of the notable launches of the week is that of the 
Duke of Argyle, one of the rapidly increasing number of 
turbine-driven Channel steamers constructed by Messrs. 
Wm. Denny and Brothers. The Duke of Argyle is a sister 
vessel to the Duke of Cumberland, whose launch was noted 
in March last, and both vessels are for the London and 
North-Western and Lancashire and Yorkshire’s Channel 
service between Fleetwood and Belfast. The dimensions of 
the vessels are 330!t. by 41ft. by 18ft., and the turbine engines, 
constructed by Messrs. Denny and Co., are to drive them at a 
service speed of 204 knots. 





AT the luncheon held after the launch Mr. James Denny 
made an interesting reference to the question of turbine 
propulsion. He noted that in the recent recrudescence of 
the turbine controversy, the complaint was made that 
very little information of a reliable nature had been supplied 
by those best qualified to supply it—information relating to 
the Otaki, for example. Mr. Denny, however, stated that 
his colleague, Commander Wisnom, would, at a special 
meeting of the local Association of Shipbuilders and Engi- 
neers, read a paper giving some information regarding the 
actual performances of that vessel. This paper, no doubt, 
will be eagerly anticipated by those interested in the subject. 





ON Thursday, 20th inst., the Orsova, the first of the new 
vessels for the mail service of the Orient Mail Line, came 
into the Thames. These vessels are described elsewhere in 
this issue, and they may be briefly referred to in this column 
as a triumph of common sense. They represent the accumu- 
lated experience of a great shipping company which has the 
requirements of its business at its finger ends, as well as the 
modern practice of the best builders. A service to our great 
insular dependency by vessels analogous in point of dimen- 
sions and of speed to the Lusitania or Mauretania, however 
dear to the patriotic mind, is not ‘‘ business.’’ The practical 
difficulties in the way are prohibitive, and ships now-a-days 
have to be built with a wary eye to all possible contingencies. 
We are glad, therefore, that these new vessels have been 
designed not only to fulfil the conditions of the mail contract, 
but to be a commercial success apart from, and in addition to 
that. 





THE shipbuilding industry—so far, at least, as the 
northern portion of the kingdom is concerned—has not main- 
tained during the first part of the second quarter of the year 
the improvement which was naturally anticipated from a 
consideration of the returns for the first quarter, which were 
analysed in this column. It was pointed out then how large 
a portion of the total tonnage being built was represented by 
additions to fleets of large companies, which could not be 
taken to indicate any very general renewal of the demand for 
cargo steamers. This feature is still characteristic of the 
industry, and we learn that the Shaw, Savill and 
Albion Company is about to build a repeat of its s.s. 
Tainui, the last addition to its fleet, and constructed by 
Workman, Clark and Co. Some of the yards on the North- 
East Coast, on the other hand, which have suffered most 
severely from depression of trade, have secured contracts. 
Thus Blumer and Co. and The Tyne Iron Company have 
each been enabled to make a start with one vessel. Work 
has also been resumed at Craggs and Sons. 


ENLARGING AND REDUCING SCALE. 





A USEFUL and convenient instrument for enlarging and 


been introduced by B. J. Hall and Co., Limited, of 39, 
Victoria-street, 8.W. Many advantages are claimed for this 
instrument by the makers, accuracy, simplicity and absence 
of delicate parts being its chief features. The accompanying 
engraving shows clearly the appearance of thescale. It is 
about 20in. long, 1gin. in width, and ;in. thick. It 


reducing architects’, surveyors’, or engineers’ plans has | 
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cylinder and the lower of the two is a guide. Tho up 
of the tup working in the top cylinder is in the ion one 
differential piston. High pressure air raises the tup pe ‘ 

| same air on being exhausted is expanded on the top sid his 
the piston for striking ordinary blows. If, however a ot 

| heavy or stamping blow be required, the operator can util 
the full air pressure in the compressor on the top of the Diates 
in addition to that discharged from the lower side, Oy; 
to the difference in the areas of the annular ring below pes 
that of the top of the piston the air which has been mitt 
raise the tup will be expanded to nearly four times its initial 
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ENLARGING AND 


resembles an ordinary slide rule inasmuch, as there is 
a@ cursor and a central slider. When the 


its being made to slide being to allow other scales to be 


each face, and they are cut in different ratios to the scale on 
the bevelled edge of the stock. At each end of the stock 
there is a pivot plate, the use of which enables a plan 
measuring 54in. by 54in. to be reduced or a smaller plan to 
be enlarged to that size. 

In use the instrument is pivoted at any convenient place 
on the plan by means of a special brass drawing pin as shown 
in the engraving. The rule can then be moved about that 
point. The stock is then brought upon any point on the 
plan and a reading taken. The cursor is then moved to a 
similar reading on the centre scale, and a hole pricked by 
means of the little pricking arrangement on the cursor. The 
scales on the centre slides are open divided—the feet or sub- 
divisions being engraved on detachable ivory slips on the 
cursor. This method of making the scales conduces to 
accuracy, as there are not so many divisions and conse- 
quently there is less likelihood of confusion. The instru- 
ment has been called by the makers the ‘‘ Best ’’ enlarging 
and reducing scale. We have tried it and found it easy to 
work with and accurate. It is well made, and the scales are 
particularly clear. 








AN INTERESTING PNEUMATIC HAMMER. 





THE hammer shown in the illustration below belongs to 
a well-known firm of shipbuilders, and has recently been 
altered to enable it to work with compressed air instead of 
steam, as heretofore. The conversion has been carried out 














A CONVERTED HAMMER 


by Peter Pilkington, Limited, Bamber Bridge, Preston, under 

the N.S.K. patents. The change necessitated the attach- 

ment of a pair of compound pneumatic cylinders, complete 

with tup, valve chest, and operating gear, to the existing 

steam hammer standard without alteration of the base plate 

and anvil block. The weight of the falling parts is 50 cwt., 

and the stroke 42in. A noteworthy feature of the machine 

is that it can be operated from either side. 

For the benefit of those of our readers who may not be 

acquainted with the compound system we may mention that | 








there are two cylinders, the upper of which is the working 





instrument | 
is in use this scale is never moved, the only reason for | 


readily used. On the slider there are four scales, two on | 





REDUCING SCALE 


| volume and will be finally exhausted at about atmospheric 
pressure by the raising of the tup again. 








NUT-LOCKING DEVICE. 


WE Eave received from the New Sultan Engineering Com. 
pany, of Winchcombe-street, Cheltenham, particulars of g 
new locking device which the firm has just placed upon the 
market. It is the invention of Mr. Dale Marshall, and its 
chief features are that it provides an absolute lock, not 
merely a friction lock, and that it is equally applicable for 
locking studs as nuts. Being a dead lock, it is claimed 
that the device is proof against any vibration or lubricant 
loosening the grip. 

The invention will be better understood by reference to the 
engraving, which illustrates a stud locked in position. The 
requisite parts include a washer and a spring ; the washer js 
of special design, and is constructed as shown at A and Bin 
the engraving, which give respectively a front and back 
view. The large number of circumferential serrations permit 

















NUT-LOCKING _ DEVICE 


of a very fine adjustment of the locking system, The 
method of locking is as follows :—A small hole ;;in. diameter 
or so is drilled in the material into which the stud or bolt 
is to be screwed, and at such a radius from the centre of the 
stud that it—the hole—comes near the periphery of the 
washer, and in such a position that the serrations on the 
washer, which have already been alluded to, can in turn be 
made to come over and to coincide with this hole. The stud 
is screwed home tightly, and a recess in the washer is brought 
over the small hole. One end of a specially formed spring 
wire C is bent downwards, and this end is inserted through 
the recess into the hole. The other end of the wire is then 
sprung into the serration on the washer, which is diametri- 
cally opposite to the recess already occupied by the other end 
of the wire, and locking is complete. 

The locking comes into operation after the nut or stud has 
been screwed into its desired position, and the nuts and 
threads of existing standards are not in any way interfered 
with. One important adaptation of this principle is that 
the locking washers can be supplied so as to fulfil the func- 
tions of a spring washer in addition to the lock, This i3 
done simply by making the washers of spring stecl, and 
slitting one side and distorting it similarly to the ordinary 
spring washer. 








ORE SHIPPING PIERS ON THE AMERICAN 
LAKES. 

THE iron ore from the immense deposits near the head of 
the chain of the Great Lakes in the United States is mainly 
shipped in large steamers to ports on the lower lakes. These 
vessels lie alongside piers having storage hoppers, from which 
the ore is delivered by gravity through shoots leading to the 
numerous deck hatches which extend the full width of the 
deck. As navigation is closed for some months of each 

| winter by the ice in the straits, the ore piers have to be given 
large storage capacity so as not to keep steamers waiting for 

| ore to be brought from the stock piles. The ore trains from 
the mines are run out on the pier, and the ore is dropped 
through the bottom of the wagons into the hoppers or 
pockets. 

At the present time eight railways have 25 of these 
piers with 6310 pockets in all, and a total capacity for 

1,328,616 tons of ore, The piers range from 900ft. to 2300ft. 
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in length, and have from 200 to 1650 pockets each. The 


f the pockets is from 1830 cubic feet to 4120 cubic 
feet, and the storage capacity of a single pier ranges from 
2,000 tons to 100,000 tons. The height from water line to 
: A level is from 50ft. to 73ft., and the width on top is from 
‘eft to 63ft. The angle of inclination of the bottom of the 
Sie is from 38 deg. to 50 deg. 45 min., depending partly 
4 n the character of the ore handled at each place. Most 
a the piers are of massive timber construction, but one of the 
west is a steel structure on concrete foundations. Canadian 
ailways have two small ore shipping piers, at one of which 
ae pockets are filled by a conveyor running from the stock 


pile. 


capacity © 








A LARGE FLOATING PONTOON. 


ON Tuesday morning, the 23rd March, 1909, the Goole 
Shipbuilding and Repairing Company, Limited, launched 
from its Victoria Shipyard a large floating pontoon, which is 
to carry a big hydraulic hoist. The vessel, which is the only 
one of its kind in the world, has been built to the order of 
the Aire and Calder Navigation, and has been specially 
designed by them in conjunction with Armstrong, Whitworth 
and Co., Limited, and the builders, for lifting compartment- 
boats laden with coal; these vessels carry about forty tons. 
The dimensions of the pontoon are 115ft. between perpen- 








PONTOON FOR LIFTING COAL BARGES 


diculars by 46ft. Gin. breadth by 17ft. llin. moulded depth. 
When the hydraulic hoist, which has been built by Sir W. G. 
Armstrong, Whitworth and Co., Limited, is erected, the 
craft will displace about 1000 tons. 

The vessel is peculiar in shape, the principle followed being 
that ofa floating dock. The compartment-boats, which are to 
be lifted bodily out of the water by the hydraulic hoist, will 
first be floated into the pontoon, the bottom part of which is 
submerged several feet. The advantage, of course, of havinga 
pontoon is that the craft can be moved to different parts of 
the docks, and as the trade of Goole has been increasing so 
rapidly the Aire and Calder Navigation have found it abso- 
lutely necessary to build this structure to cope with the in- 
creased demand for coal shipments. 

As the vessel left the ways she was named Alpha by Mr. W. 
Sheepshanks, the chairman of the Aire and Calder Naviga- 
tion. An engraving of the pontoon made from a photograph 
of her taken before she was launched is given herewith. 








A STEAM TRAP AND A REDUCING VALVE. 


A BALANCED valve steam trap giving a full-bore discharge, 
and known as the ‘‘ See-saw,’’ is being introduced by W. H. 
Bailey and Co., Limited, Salford, Manchester. The water of 
condensation enters the body A and rises until it fills the 
bucket-like float B, which then sinks, releasing the lever D 
and permitting the steam pressure to raise the valve F. The 
water is then forced up the pipe C through the valve F to the 
outlet, This valve, after a slight preliminary opening, lifts 
with a ‘‘pop’’ action, and thus dribbling is prevented. A 
feature of great interest in the design of the See-saw 


























SEE-SAW STEAM TRAP 


steam trap is that the area of the float stem E bears the same 
Tatio to the area of the valve F' as does the length of the short 
arm of the lever D to the long arm. By this arrangement, 
under all conditions of steam pressure, the opening effect of 
such Pressure on the underside of the valve F is exactly 
balanced by its closing effect due to its effort to raise the float 
B by acting on the float stem E. In this way the necessity of 
Proportioning the floats and the valve for the highest pressure 
at which these have to work is obviated, Another advantage 
claimed for this trap is that the valve is placed outside the 
box. This enables it to be easily examined and repaired, 


while the faces of the valve and seat being flat they can be 
quickly taken out and refaced by rubbing on a sheet of emery 
paper. The actuating lever, it will be seen, is also outside, 
and can be depressed by hand in order to ascertain whether 
the trap is in good working order. 

An improved type of the Foster pressure reducing valve for 
use with steam, air, or water is now being made by the same 
firm. Its construction and operation will be understood by 
reference to the accompanying sectional view, in which A 
denotes the inlet, B the outlet branch, and C the main valve 
port. Steam entering at A passes through the port C to the 
outlet B. The fluid at initial pressure passes up the port D 
into the chamber E, and thence to the top of the piston F, 





REDUCING VALVE 


through the small passages G, thereby opening the main 
valve H. Now, the pressure of the fluid on the delivery side 
of the valve, passing through the port J, raises the diaphragm 
K against the pressure of the spring L, and the force exerted 
by the spring M closes the auxiliary valve N. The pressure 
in the chamber O is then equalised by the reduction in 
pressure of the fluid passing through the ports P to the lower 
side of the piston F,, thus allowing the spring Q to close the 
main valve H, which is held against its seat by the initial 
pressure. Upon any reduction of the delivery pressure on 
the diaphragm, the spring L forces it down and admits 
pressure to the top of the piston F by way of the auxiliary 
valve N. The reduction in pressure brought about by the 
means above described is regulated by means of the screw R 
and spring L. It will be observed that there is an absence of 
glands and stuffing-boxes in the appliance, nor does its effi- 
ciency depend upon the tightness of a spindle in a sleeve. 
The valve is made in a wide range of sizes, both in gun-metal 
and cast iron. 








LABOUR EXCHANGES. 


WE give below the text of Mr. Winston Churchill’s Bill 
to provide for the establishment of labour exchanges and 
for other purposes incidental thereto. 


Be it enacted by the King’s most Excellent Majesty, by and with 
the advice and consent of the Lords Spiritual and Temporal, and 
Commons, in this present Parliament assembled, and by the autho- 
rity of the same, as follows :— 

1. - (1) The Board of Trade may establish and maintain in such 
places as they think fit labour exchanges, and may assist any 
labour exchanges maintained by any vther authorities or persons 
and in the exercise of those powers may, if they think fit, co- 
operate with any other authorities or persons having powers for 
the purpose. 

(2) The Board of Trade may also, by such other means as they 
think fit, collect and furnish information as to employers requiring 
workpeople and workpeople seeking engagement or employment. 

(3) The Board of Trade may take over any labour exchange— 
whether established before or after the passing of this Act—by 
agreement with the authority or person by whom the labour ex- 
change is maintained, and any such authority or person shall have 
power to transfer it to the Board of Trade for the purposes of 
this Act. 

(4) The powers of any central body or distress committee and 

the powers of any council through a special committee to establish 
or maintain under the Unemployed Workmen Act, 1905, a labour 
exchange or employment register shall, after the expiration of one 
year from the commencement of this Act, not be exercised except 
with the sanction of, and subject to any conditions imposed by, 
the Local Government Board for England, Scotland, or Ireland, 
as the case may require, and that sanction shall not be given 
except after consultation with the Board of Trade. 
(5) The Board of Trade may appoint such officers and servants 
for the purposes of this Act as the Board may, with the sanction 
of the Treasury, determine, and there shall be paid out of moneys 
provided by Parliament to such officers and servants such salaries 
or remuneration as the Treasury may determine, and any e«penses 
incurred by the Board of Trade in carrying this Act into effect, to 
such amount as may be sanctioned by the Treasury, shall be 
defrayed out of moneys provided by Parliament. 

2.—(1) The Board of Trade may make general regulations with 
respect to the management of labour exchanges, and otherwise 
with respect to the exercise of their powers under this Act, and 
such regulations may, subject to the approval of the Treasury, 
authorise advances to be made by way of loan towards meeting 
the expenses of workpeople travelling to places where employment 
has been found for them through a labour exchange. 

(2) Any general regulations made under this section shall be 
laid before both Houses of Parliament as soon as may be after 
they are made, 

(3) Subject to any such regulations, the powers of the Board of 
Trade under this Act shall be exercised in such manner as the 
Board of Trade may direct. ; 





advice and assistance in connection with the management of any 
abour exchange. 

3. If any person knowingly makes any false statement or false 
representation to any officer of a labour exchange established 
under this Act, or to any person acting for or for the purposes of 
any such labour exchange, for the purpose of obtaining employ- 
ment or — workpeople, that person shall be liable in 
respect of each offence on summary conviction to a fine nut 
exceeding ten pounds. 

4. In this Act the expression ‘‘labour exchange” means any 
office or place used for the purpose of collecting and furnishing 
information, either by the keeping of registers or otherwise, 
respecting employers who desire to engage workpeople and work- 
people who seek engagement or employment. 

5. This Act may be cited as the Labour Exchangis Act, 1909. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Si1r,— Your correspondent who modestly signs as “Spectator” 
gives us to understand that he knows more about locomotive 
balancing than most locomotive engineers. It is to be regretted 
that he contents himself with telling your readers that a four- 
cylinder locomotive is out of balance without showing the nature 
or importance of the lack of balance; had he done so, he could 
hardly have maintained the position he has assumed. 

In the following I have tried to state concisely the conditions of 
balance in two and four-cylinder locomotives, and if ‘‘ Spectator ” 
will put in actual figures he will find that the title ‘‘ Balanced 
Compound ” is fully justified. 

In any locomotive the disturbing effect of the inertia forces of 
the rotating parts can be entirely counteracted by means of 
balance weights in the wheels. In an ordinary two-cylinder 
locomotive, the effect of the reciprocating parts, except 
for some negligible vertical effects due to the obliquity of 
the connecting-rod, can be resolved into:-(a) A couple tending 
to rotate the locomotive about a vertical axis, and (b) a horizontal 
force tending to shake the locomotive fore and aft. Of these a is 
negligible, while } requires to be balanced. If rotating balance 
weights are placed in the wheels their effect may be resolved into 
the following :— 

A. A couple in the vertical plane tending to rotate the driving 
axle about the longitudinal axis of the locomotive. 

B. A vertical force tending to raise or depress the axle. 

C. A couple in the horizontal plane tending to rotate the axle 
about a vertical axis. 

D. A horizontal force tending to shake the axle fore and aft of 
the locomotive. 

By a proper disposition of the balance weights the force D can 
be made to balance to any required extent the force ) due to the 
reciprocating parts. At the same time C will tend to counteract a. 
If the balance put in be heavy enough entirely to overcome /) the 
effects of A and B will become undesirably large. A compromise 
is necessary, and in practice the two-cylinder locomotive has a part 
of the fore-and-aft shaking force and a part of the horizontal couple 
eliminated, but at the expense of introducing a free vertical force 
and couple. The consequence is that during every revolution of 
the driving wheel the rail load under the wheel varies by an 
amount which may at high speeds reach 15 or 20 per cent. of the 
static load. 

The four-cylinder locomotive has two inside cyinders with 
cranks at 90 deg., and two outside cylinders with cranks at 
90 deg., while the corresponding inside and outside cylinders have 
their cranks 180 deg. apart. As before, all rotating parts can 
be perfectly balanced. The inertia effects from the inside 
cylinders are, as for the two-cylinder engine, a couple about a 
horizontal axis and a longitudinal horizontal force. The outside 
cylinders give effects of the same description, but of opposite 
phases, which, therefore, tend to balance those of the inside 
cylinders. The weights of the inside and outside reciprocating 
parts can be made such that the resulting horizontal longi- 
tudinal forces cancel each other to the necessary degree. The 
couple remaining unbalanced is negligible so that the engine 
runs smoothly, without the addition of balance weights for the 
reciprocating parts and the consequent unbalanced vertical 
forces. Except for the s'ight variation due to the obliquity of 
the rod, the rail load remains constant. Hence the advantage. 

Having stated the conditions in outline, I leave ‘‘ Spectator” 
to fill in the details as to the magnitude of the forces in play. 

May 18th. LAwFORD H. FRy. 


Str,—I have read with great interest ‘‘T. C. D.’s” letter on the 
balancing of four-cylinder locomotives, As he rightly says, ‘‘ By 
increasing the reciprocating weight of the inside motion, the sway- 
ing couples are eliminated.” He might have added that with such 
an arrangement the ‘‘ hammer blow” effect on the rails is also 
obviated, because there is no unbalanced force acting in a vertical 
direction. There is, of course, an unbalanced force at the centre 
line of the engine, but this force acts in a horizontal line fore and 
aft of the locomotive, and merely occasions a slight variation in the 
“pull” of the engine. The variation is so small, however, com- 
pared with the great weight of the engine, that for all practical 
purposes it may be considered as non-existent, having no preju- 
dicial effect whatever on the steady running of the engine. 
Some engineers would no doubt prefer to make a compromise by 
increasing the weight of the inside motion only to such an extent 
as partly to eliminate the swaying couples, and at the same time 
reduce the amount of the unbalanced force at the centre line of the 
engine. As the late Mr. Chas. Rous-Marten used to say, ‘‘ Loco- 
motive design is largely a matter of compromise—of give and 
take.” When we consider all the pros and cons of the subject, this 
is not surprising. It is well known to loc: motive engineers that 
‘‘absolute perfection ” with regard to balancing is impossible with . 
reciprocating machinery, because the reciprocating parts cannot, 
be arranged to operate in the same plane. However, the nearest 
approach to perfection is undoubtedly attained with four-cylinder 
locomotives, hence it is that such engines are generally referred to 
as ‘‘ balanced locomotives.” With regard to the views expressed 
by Mr. Riekie in his last letter, kindly permit me to assure Mr. 
Riekie that I am not at all biassed against compounding, and if he 
will read all my previous letters he will see that I advocate the use 
of four-cylinder simple engines for fast express work. I believe 
that in the case of slow-moving goods engines there may be some- 
thing to be gained by compounding, but not in the case of fast 
express engines. Goods engines working with a cut-off of 65 to 
75 per cent cannot be considered as on an equal footing with an 
express engine cutting off at 25 to 30 per cent. One thing is very 
significant to my mind, and that is, there are fewer compound 
locomotives at work in England to-day than at any time during the 
last twenty years. The development of the locomotive in this 
country will be in the use of multi-cylinders in conjunction with 
the general use of superheated steam. 


May 24th. Cuas. W. DAUNCcEY. 





MARINE STEAM TURBINES. 


S1r,—In a perusal of your comprehensive article on ‘‘ Marine 
Steam Turbines ”—pege 437, April 30th last—one of the important 
features that emerges is the present lack of means for ascertaining 
the actual thrust horse-power transmitted by the propeller tu the 








(4) The Board of Trade may, in such cases as they think fit, 
establish advisory committees for the purpose of giving the Board 


vessel. It is a point that I have often urged. Of what ultimate 
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use are indicated horse-power and shaft horse-power if we have to 
make mere estimates, which are, in the nature of the case, only 
approximate, of the efficiency of the propeller! Propeller efficien- 
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THRUST DIAGRAMS 


cies can only be deduced from tank experiments which have often 
proved misleading. Engineers are, however, turning their atten- 
tion to the problem of thrust measurement, and the paper recently 
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THRUST CURVE 


read by Mr. Heck at the spring meeting of the Naval Architects 
is a valuable contribution towards a practical solution. 


Some time ago I made some experiments in this direction during made before long. 


forward bar B of the strong frame B C D E, which is temporarily 
secured to the horns of the thrust block F F, and therefore fixed 
to the ship. The ram-heads are secured to the forward ends of 
the setting-up screws GG holding the horseshoe thrust rings. 
The nuts H H, securing the setting-up screws to the thrust block, 
are slacked back, and the propeller thrust taken up by the load 
on the rams, which can be increased at will bythe small hand pump. 
When the shaft is fairly ‘‘afloat ” indicator cards are taken. 

It is interesting to note the “lag” in the points of the thrust 
diagrams as compared with the torsion curves. It would appear 
that there is an appreciable time interval between the twist and 
the resultant propeller-thrust reactions represented by about 
15 deg. of the crank circle. 

As you say, it is a moot point whether a knowledge of thrust 
horse-powers would result in improved performances; but we 
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should, at any rate, have the means at hand of checking the 
assumptions made of propeller efficiencies. 

With regard to the application of turbine machinery to slow 
speed cargo tramps, various proposals to use some form of inter- 
mediate gearing have been made from time to time, and will be 
familiar to many 9 cg and engineers. The most complete 
and apparently practicable scheme that I have seen is that worked 
out by Mr. Alquist, of Rugby; but the size and extent of the 
necessary gearing, which quite dwarfs the turbines, may well give 
pause to intending users of such gearing. 














PROPELLERS IN VENTURI TUBES 


of 
a scheme for running high-speed turbine pro- 
pellers in the throat of a Venturi tube ; and more recently Mr. 


Last autumn, however, Professor Watkinson, Liverpool 


University, pro} 


Yasugo Wadagaki, in a valuable and suggestive paper read before 
the North-East Coast Institution of Engineers and Shipbuilders, 
elaborated a similar scheme which looks feasible on the face of it, 
and would be worth trying. 

Here we have a proposal which seems to fit in well with natural 
laws:—Small, light, high-speed turbines running at maximum 
efficiency, coupled with large effective propelling discs represented 
by the extreme diameter of the outlet from the Venturi tubes. 
The combination appears to offer many advantages for turbine- 
propelled vessels below 18 or 17 knots; and in the interests of 
applied science generally, and of turbine propulsion in particular, 
it is to be hoped that an experiment on an adequate scale may be 
It would be a comparatively easy matter to 


the trial trips of vessels built at Messrs. Cammell-Lairds, of try the effect of Venturi tubes on one of the various Channel 
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THRUST METER 


Birkenhead. Opportunity was taken to get a complete and, as , steamers designed for 17 knots at sea, vut which are notoriously 
far as possible, simultaneous series of flashlight torsionmeter read- 
ings and thrust diagrams when the engines were running steadily. 
The resulting shaft horse-powers and thrust horse-powers were set 
out on a sheet, a copy of which is reproduced herewith, together 
with an arrangement of the thrust-indicator apparatus. 

In the illustration of the latter the cylinders A A are bored in the | 


inefficient at reduced speeds. 
J. HAMILTON GIBSON. 


May 2lst. 





Sir,—Your correspondent Mr. Preidel’s letter, in your last 





impression, supplies am 
accuracy of definition. 

Let me take his replies seriatim : — 

‘*Energy ” is capacity for doing work. 
not inaccurate. 

‘* Force” is that which moves or tends to move a body, &¢ 

This definition has long since been abandoned. [tt jg flat] 
opposed to Newton's third law, and it postulates that which 4 
inconceivable, namely, the existence of an unbalanced force The 
use of the word is permissible as a convenient method of expr ° 
ing the action of one body on another—that is to say, of a pd 
—the intensity of which is the measure, as defined by Profearoe 
Tait, of the rate of transfer of momentum. . 

‘*Work”: when a force acting on a body causes that body to 
move against the action of some other force work is being done 

This -definition has no accurate meaning, for the reasons give 
above. , 

‘* Measure of work.” 

Mr. Preidel’s definition is vague to the last degree; thus, fo, 
example, although he speaks of ‘‘mass,” he says nothing of 
acceleration. But without acceleration mass is absolutely inert, 

‘*Momentum” of a body is the product of its mass and its 
velocity. 

No such definition is to be found without qualification in any 
modern text-book. There is probably no subject in the whole 
range of dynamics on which more confusion has existed. Rankine 
writing about vis viva, refers to the controversy between Leibnit, 
and the Bernouillis, as to the right measure of force, viz., whether 
it ought to be the mass multiplied by the square of the velocity 
or by the simple velocity, and goes on: ‘* The controversy must 
have been caused by the omission from general propositions of 
considerations that always entered with due weight into the 
treatment of special propositions ; or in the general proposition an 
imperfect definition of some of these considerations must have 
been admitted.” So far as it goes, Mr. Preidel’s definition js 
purely arbitrary. It cannot be used in practice ; and to get over 
the difficulty ¢¢s viva has been introduced, which is admitted on all 
hands to vary as the squere of the velocity. It is indisputable 
that a train running at 60 miles an hour will, with e:jual brake 
retardation, run after steam has been shut off four times as far as 
a similar train moving at 30 miles an hour, and it will take twice as 
long todoit. If a given effort imparts toa certain «uantity of 
matter any stated velocity, it will require twice the effort to 
impart a similar velocity to twice the quantity of matter; but 
twice the effort will not impart twice the velocity to the original 
quantity of matter unless the time of operation is the same. The 
word momentum is only used for the purpose of comparison— 
double mass, double “‘ force,” and so on—but it cannot be used for 
velocities. 

The trouble that is always turning up is due to the fact that in 
kineties there are always four variables to take into account—to 
wit, ‘‘ Force,” time, space, and velocity, while our definitions take 
thought of two or three only, as, for example, Mv or M ¢? for 

M ? ee 
momentum, or for vis viva. 
29 

If Mr. Preidel will make a simple calculation, say, for example, 
to ascertain the equalising effect of a fly-wheel at different speeds, 
“a will soon see that his definition of momentum is entirely use- 
ess, 

May I, in conclusion, point out that a propeller does not kick 


ple justification for my letter Calling for 


This is incomplete but 


against an immovable resistance like the side of a bath ; conse- 
juently his argument simply begs the whole question. 
May 24th. a 
SUPER-DREADNOUGHTs. 
Sir,—I notice in a recent publication of the Nacy Leauge Jowrual 


a sketch of the latest American 26,000-ton Dreadnoughts. These 
vessels have twelve 12in. guns disposed similarly to our [read- 
nought, but with an additional pair on the middle line. Why not 
extend this idea, and the ship, indefinitely’ We are falling 
lamentably behind in the gun power of our latest vessels, and we 
ought to have a two-Power standard in size as well as in number. 
This may mean very long ships, but your naval readers will be 
aware that long ships are much more sober in their behaviour than 
short ships ; also, the longer the ship the less time it will take to 
get to the enemy. I enclose a sketch of the vessel which ought to 
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be built to render all vessels of the Dreadnought class obsolete, 
and put pre-Dreadnought vessels in the same category as Noah's 
ark, This vessel—not the ark—mounts twenty 12in. guns and 
forty 6in. It need not be more than 1000ft. long, or more than 
60,000 tons displacement, while on this length 40 knots would oe 
quite a moderate speed. I believe this vessel to be the one fore- 
shadowed by Mr. Asquith some time ago, and though I am 
reluctant to disclose official secrets, the country requires to be 
stirred up on this question of size. I regret I am not enough of 
an artist to complete the picture. To make it self-explanatory it 
should have an inset showing the captain’s cabin, with the captain 
in the act of writing a “‘very able” letter to the Senior Naval 
Lord. SUPER-EXTRA-DOUBLE DREADNOUGHT. 
Yarmouth, May 24th. 


INVOLUTE GEAR STANDARDS. 


Sir,—A committee has been appointed by the Council of the 
Institution of Mechanical Engineers to investigate some questions 
connected with gearing ; and, quite independently, a committee 
has been appointed by the president of the American Society of 
Mochenleal Gaslants to formulate a standard for involute gears. 

It occurred to me that it would be a very excellent thing if the 
Institution of Mechanical Engineers and the American Society of 
Mechanical Engineers could co-operate in this matter, which is 
one of particular difficulty, and which would benefit greatly from 
the united wisdom of experts in the two countries. 

I also think that any standards which might be recommended 
by the committees in question would have a better chance of 
acceptance by engineers generally if it could be made to apply 
both to England and. America. : P 

I have been informed by the secretary that my suggestion will 
come before the Council of the Institution on June 11th, and it 1s 
also suggested that the hands of the Council would be strengthened 
if there were a general opinion in this country in favour of taking 
joint action with the American society. : : 
A very great deal of experimenting is at present going on 1D 
this country in gear tooth forms, but as the experiments are not 
made under any central authority, it is doubtful whether they will 
result in a standard which is likely to be universally adopted. 

The object of this letter, therefore, is to suggest that those 
gentlemen or firms who are interested in the question of gear tooth 





standards should write to the secretary of the Institution of 
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Wngineers expressing their agreement with the 
and their hope that joint action will be taken. 

T have suggested that the way in which co-operation could be 

ried out would be to arrange with the American Society of 
Me hanical Engineers to exchange results with the Institution as 
lived at, so that the final reports when presented wil! be in 


ial agreement. X 
oe that this suggestion will do something to remove the 


Mechanical 
suggestion, 


wae eek of uniformity which at present characterises gear tooth 
practice. P, V. VERNON, 
M. Inst. Mech E., Mem. Am. Soc. M.E, 
May 22nd. 
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LATENT AND SENSIBLE HEAT. 


sir, —Before describing Regnault’s and Southern’s apparatus, | 
should like to point out that, if it is accepted that the latent heat 
of steam is a constant, and that Regnault measured the heat in 
superheated steam and Southern in saturated steam, then 
Regnault’s values at above atmospheric pressure ought to be 
jower than Southern’s, and they are lower. 

In his opening statement, Regnault puts the case far better than 





Ican. He says - the italics are mine :— ; 
‘Jn the experiments that have been made to determine the | 


sures more considerable than that 
of the atmosphere, steam is de- 
veloped in a boiler at high pres- 
sure; but, immediately on its 





positions of the cocks in the actual experiments. Again, the 
temperature of the steam after it had passed R was not taken. 
The way he arrived at the pressure of the steam after it had 
passed R is also open to serious argument. He also says that he 
found it necessary to cool the air in EF, but I cannot show this 
in the diagram, as no particulars are given. 

The conclusion I have arrived at is that, no matter at what pres- 
sure the steam was generated, the effect of the compressed air 
was to prevent it entering the calorimeter at the density, tem- 
perature, and pressure necessary to make it saturated steam, and 
that when the steam was actually condensed it was always 
ecient at something below atmospheric pressure highly super- 

eated. 

I can assure you that I bave not formed this opinion lightly, 
frivolously, or by guesswork, but after months and months of 
thought, hours and hours of calculation, and a great deal of reading 
in an honest attempt to see what actually happened when R was 
opened under the conditions stated. 

The following facts must be pointed out :—(1) So far as I can 
ascertain, no one except Regnault has used compressed air in his 
calorimeter ; (2) it is obvious that an artificial atmosphere of 
compressed air is not absolutely essential, as Regnault believed ; 
(3) all Regnault’s values for the total heat in saturated steam at 
above atmospheric pressure are less than can be accounted for by 
steam at atmospheric pressure superheated to saturated steam 
temperature ; (4) there are experiments in existence which show 





escape from the boiler, the steam 
falle to the pressure of the atmo- 


latent heat of steam under pres- 
fo 





sphere in the pipe which carried 
it to the calorimeter. /t is diffi- 
cult lo ¢ vplain what occurs, owing 
to the enormous expansion to which 
the steam is thus subjected : the 
result may be a considerable loss of 
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heat, especially where the con- 











: 4 Water level |i 
ducting pipe is very long, and : 
such must inevitably be the case 
when a steam engine is used in 
the experiment. /t appears abso- 
lutely necessary that the steam should 
he conducted to the worm with the 
same elastic force which it possessed 
in the boilei Sa 

I maintain that Regnault took 
up the correct position in stating 
that, if the total heat in satu- 
rated steam is to be measured 
correctly and accurately, the 
steam must be saturated steam 
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when condensed. I also maintain 
that Regnault was right in be- 
lieving that if saturated steam is 
wiredrawn the wiredrawn steam, 
if it has passed through a cock, 


can contain less heat than the Circulating 
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original steam had when it left 
the surface of the water. The 
above quotation also shows that 
Regnault did not know that 
saturated steam, if wiredrawn, 
turns into superheated steam. 

No doubt the view that wire- 
drawn steam can contain less heat 
than the original steam will be 
severely criticised, but the experi- 
mental evidence confirms this 
view. It will also, no doubt, be 
asked what becomes of the heat ; 
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but if the latent heat of steam To Boiler 
is accepted as a constant a per- Pi, B 
fectly logical explanation can be } 
arrived at. ih : 
: 7 = = Superheated Steam 
It is necessary to say that by Condensed Water “= wl saturetea . b) = = le0'B always at about 
: Blown into 6} cwt = —|Steam at B steam blown = : 
the expression latent heat [ of water \ into 2 Tons Atmospheric pressure 
understand the heat required to \ OF water i 
turn water into steam, and by the = 
expression saturated steam I 058 Dia Hole ‘A Number of 
understand perfectly dry steam Perforation in Pipe 
and not a mixture of steam and Southerns Apparatus Willans Apparatus. 


water. Itis necessary to mention 
this, as apparently quite legiti- 
mately different meanings can be 
given to these expressions. Per- 
sonally | should like to see substi- 
tuted for latent heat, heat of conversion. I should also like to see 
three forms of steam recognised and accurately defined, viz.:— 
Saturated steam, dry steam, superheated steam. At present dry 
saturated steam and wet saturated steam are most confusing, as 
different writers have different ideas as to what constitutes wet 
and dry steam. 

From the translation of Regnault’s Memoir in the Patent-office 
Library I have drawn from the written description and drawings 
of the principal parts a diagram of Regnault’s apparatus. I have 
done my best to make it accurate, but as no complete diagram of 
the whole apparatus is given, and as the description of the non- 
essential details are vague, possibly it may not be quite right in 
some of the minor details. The essential features are accurate. 

As no doubt this diagram will be checked, I must mention that 
apparently in places Regnault contradicts himself, and some of 
the formula appear wrong, but this is really due to the translator 
ss — accurately numbered and lettered the various parts and 

mbols, 

_tegnault’s diagram.—Regnault used two calorimeters to enable 
him to determine the heat leakages, and his corrections for heat 
being lost or gained are magnificent. It is, therefore, quite cer- 
tain that he measured the heat which entered and which ought to 
enter the calorimeter actually in use with perfect accuracy. To 
keep this letter within reasonable limits, I shall confine my 
remarks to his experiments at above atmospheric pressure, but he 
carried out three sets of experiments, viz., at atmospheric pres- 
te at above atmospheric pressure, at below atmospheric 

ssure, 

After getting up steam with the cocks R and R1 closed, he 
opened R11 to the condenser and condensed for three-quarters of 
an hour to remove all air and get everything hot. Whilst this was 
taking place he filled the air vessel E F and the calorimeters with 
compressed air by means of the air compressor. For instance, if 
the boiler pressure was 100 Ib. or any other pressure he produced 
an exactly equal pressure of air in E F and the calorimeters. 


He held the opinion—which I believe was quite justifiable 
according to the ideas prevailing in his day—that if the condi- 
tions were to be precisely similar to those which prevailed when 
the cock R 4 was open to the atmosphere, as it was in the experi- 
ments at atmospheric pressure, then an artificial atmosphere of 
compressed air at boiler pressure was absolutely essential in the 
calorimeter, 

The whole question turns upon what was the state of the steam 
when it entered the calorimeter when the cock K was opened—R 
could admit steam to either calorimeter as desired—as the pres- 
sc on each side of R were equal, viz., a steam pressure on the 

iler side of R and an air pressure on the calorimeter side of R. 

© make matters even still more complicated, he states that he 
regulated the rate of condensation in the calorimeter by altering 
the openings of the cocks R and R 1, but he does not give the 


Tar Excovezee 





warn Sc 


APPARATUS FOR MEASURING LATENT HEAT OF STEAM 


that when the steam was wiredrawn to about atmospheric pres- 
sure before it was condensed the values obtained agree closely 
with Regnault’s values for the heat in the steam before it was 
wiredrawn. 

Southern’s diagram.—Southern had a tank full of water, and in 
the water he placed a pipe, the end of the pipe under the water 
was capped, and in this cap he drilled one tiny hole .058 of an inch 
in diameter. The object of the tiny hole was to keep the steam in 
the pipe at boiler pressure and yet allow the water formed by con- 
densing the steam to be blown out. He measured the temperature 
of the steam in the pipe by means of a thermometer passed through 
a stuffing-box and the pressure by a pressure gauge. The greatest 
care was taken to make the thermometer read accurately, as only 
the tip of the mercury could be seen when it was showing the 
temperature of the steam. He states he constructed and calibrated 
his thermometers according to the rules prescribed by a committee 
of the Royal Society. His pressure gauge was calibrated against 
a mercury column. His pressure gauge was a modified Watt 
indicator. I maintain Southern knew accurately the condition of 
his steam when condensed, as his observed temperatures and pres- 
sures show that his steam was just slightly superheated. I also 
maintain that the tiny hole in his pipe enabled him to carry out 
in practice what Regnault says is absolutely necessary. 

Willans’ diagram.—In judging between these two men the most 
important experiments I know are those of Willans. Willans 
carried out his experiments with supreme accuracy. Men of the 
very highest standing took part in them, and what Willans intended 
to measure, viz., the heat at « per pound of water—whether in the 
form of water or steam—at x, he did measure with accuracy, pre- 
cision, and beyond doubt, as his steam was wet at x. To arrive at 
the water in the steam at x, which was what he wanted to know, 
he compared his values for the heat at « per pound of water at x with 
Regnault’s values for the heat at x per pound of steam at x. If bis 
values are compared with Southern’s values for the heat at x per 

und of steam at x, the amount of water is more than he made it. 

his has a great bearing on the missing quantity. The important 
point is that as he wiredrew the steam by means of the cock, and 
the end of his pipe was perforated with a large number of holes, 
his steam when condensed was therefore always superheated steam 
at about atmospheric pressure, the amount of superheat depend- 
ing upon the steam pressure and quantity of water at w. 

These are the points I want to emphasise :—(1) Willans’ and 
Southern’s methods are practically identical, except that Southern’s 
steam when condensed was saturated steam, and Willans’ steam when 
condensed was superheated steam at about atmospheric pressure. 
(2) Although Willans confirms Regnault, he did exactly what 
Regnault says must not be done, 

It only remains for me to say that, considering the change it 
will make in our ideas about steam and in actual steam practice if 
Carnot and Southern are accepted instead of Regnault, Rankine, 





and Clausius, I do hope our leading scientific and practical men 
will give the questions raised their serious consideration. 
Thanking you for = my letter. 
th. 


Blackheath, May FRANK B, ASPINALL. 





PRESENT STATUS OF THE MARINE ENGINE. 


Sir,—I wish to reply to some of Mr. John S. Chapman’s remarks 
on the ‘‘ Present Status of the Marine Engine” in your issue of 
the 23rd April, some of which I do not agree with. 

I also have had experience of quadruple-expansion engines on 
long voyages, and I may say that I have never had the time and 
facilities to test steam temperatures. Mr. Chapman alludes to a 
substance he found on cylinder surfaces; and previous to this he 
says ‘‘ excluding cylinder walls ”—somewhat vague, is it not /— 
but if he means a substance resembling black soap, all I can say 
is, that I have never seen it on cylinder walls, and only now and 
again in low-pressure receivers. 

When steam from a boiler is admitted to a cylinder at the 
beginning of the stroke it comes in contact with the surfacesof the 
face of the piston, cylinder cover, the walls of ports, and a portion of 
the circumferential surface of the cylinder walls, Suppose all these 
surfaces were as hot as the steam which enters the cylinder, no 
transfer of heat would take place between metal and steam, there- 
fore there would be no initial condensation ; but in practice the 
temperature of the walls is always lower than that of the entering 
steam, the walls being cooled during expansion and during exhaust, 
by having been in contact with comparatively cool steam of 

uced pressure at these periods. Consequently, during admis- 
sion of steam at the beginning of the stroke, condensation takes 
place till the walls are heated up to a temperature approaching 
that of the initial steam, and the weight of steam admitted per 
stroke up to cut-off is greater than that present in the cylinder as 
steam by an amount equal to the amount condensed during admis- 
sion in the process of warming up the cylinder walls. 

During the stroke of the piston, as soon as cut-off takes place, 
the pressure gradually falls and the water present, owing to the 
reduction of pressure, begins to re-evaporate as soon as the pres- 
sure falls below that corresponding with the temperature of the 
water in the cylinder. This takes place soon after cut-off, and 
continues as the expansion continues, the weight of steam present 
as steam increasing towards the end of the stroke. When 
exhaust takes place the pressure is, more suddenly, further 
reduced and re-evaporation accelerated, and during exhaust the 
water of initial condensation almost disap; as dry steam. 

The heat required for re-evaporation comes from the walls of 
the cylinder and from the sensible heat contained in the water 
itself. The more this takes place the more heat is taken from the 


‘metallic surfaces in contact, and the more heat must be given back 


to the walls on the next stroke by the incoming steam. 

The only place where Mr. Chapman touches on re-evaporation 
is where he mentions compression, work having been done on the 
steam by the piston to produce this. 

He also states that, by avoiding heat losses, stationary compound 
engines at 115 1b. per square inch working pressure are more econo- 
mical in consumption than the best quadruple marine engine, if— 
mark you—the steam is dried before admission. What has this to 
do with economy, when comparing the engines proper! Also, 
what have superheaters in the funnel todo with the case, when 
comparing one type of engine to another? Every type of steam 
engine benefits by superheat, and this sarely holds good when 
comparing the marine engine to any other. - 

Personally, { am sure that the present-day marine reciprocator 
is far superior in every way to any other type. I am speaking 
from a ‘‘ Liner” point of view, having been in ships from 5000 to 
30,000 indicated horse-power. 

Finally, I can point out that, by excogitation and sound work- 
manship, reciprocators are now running in certain steamers which 
use only 0-97 of ‘‘ Pocahontas” coal of 14,500 B.Th.U. per I.H.P., 
and that means, at the most, only 10 lb. steam per IL.H.P. A 
steam turbine, with the advantages of 100 deg. Fah. superheat, 
and 28-5in. vacuum, power for power, cannot equal them in con- 
sumption. > WILLIAM G. ANGLESEA. 

London, May 22nd. 





THE THEORY OF THE CONDENSER. 


Sir,—In your leader in the current issue of THE ENGINEER on 
the theory of condensers you refer to the presence of air ina 
surface condenser retarding the transference of heat. I think a 
little consideration will show the reason of this. As steam is 
neither a good radiator nor a good conductor of heat, and as the 
rate of ioss of heat by the steam in a condenser is usually very 
high, almost the whole of the condensation must take place by 
actual contact of the steam with the cooling surface. 

Suppose, now, that the steam in a condenser or in any part of a 
condenser contains air in the proportion of, say, 1 lb. of air to 4 1b. 
of steam; then, for every 1lb. of steam that is condensed, 
practically } 1b. of air is brought up to and left on or adjacent to the 
cooling surface. If, say, 10 ib. of steam are condensed per square 
foot of cooling surface per hour, which is 1/360]b. per square foot 
per second, then 1/14401b. of air is left per second by the condens- 
ing steam on the cooling surface. If the vacuum is, say, 27}in., 
then 1/1440 lb. of air occupies 1/10 cubic feet ; and if this volume 
of air is deposited every second on the cooling surface, it can 
readily be seen that, in spite of the high velocities usually existent 
in condensers, there will be a tendency for the cooling surface to 
get ‘‘air logged,” and even with a much lower ratio of air to 
steam, the effect of the former in sheltering the cooling surface 
must be very appreciable. 

If the velocity of the steam through a condenser is low, the 
effect of air in retarding condensation becomes accentuated. In 
the classical experiments carried out by Mr. Jas A. Smith in 
Australia about four years avo, and described by him in a paper 
read before the Victorian Institute of Engineers, the steam was 
generated in the condenser—or the condensing surface was placd 
in the steam evaporator—and the effect of extremely small 
quantities of air was very marked. This, it appears to the writer, 
is obviously due to the fact that there was almost no current to 
sweep the air off the cooling surface, 

R. M. NEILSON. 


Glasgow, May 24th. 





THE COMPUTATION OF ENGINE H.P. RATING FORMUL. 


Srir,—Tkere are in the report published in THE ENGINEER last 
week, in the top of column 1 of Page 535, the words ‘‘ plus and 
minus departure from accuracy.” May I be allowed to mention 
that these words appear to have been hfted in from some other 
part of the report, as they do not belong to the position they 
occupy and might mislead some readers. 


London, May 26th. W. Worsy Beaumont. 








From Southern California, Nevada, and Arizona comes 
news of progress in the development of tungsten, molybdenum, 
titanium, vanadium, and other metals of the steel-hardening 
group. The tungsten mines at Atola, Cal., have recently been 
re-opened, and a discovery of wulfenite, or lead molybdate, has 
been made between Searchlight and Nipton, Cal. During the 
first week after the vein was discovered 16 tons of the ore were 
taken out. Although tungsten-bearing veins are a rarity in Cali- 
fornia, one of considerable importance has been partially developed 
in the foot hills of the Sierra Madre range, near Raymond, Madera 
County. There is also an occurrence of molybdenite at Corona, 
Riverside County, Cal., and in San Bernardino County, Cal., 
scheelite has been found in considerable quantity. 
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THE EVOLUTION OF THE ROTARY FEED IN 
COAL ELEVATORS. 


IF coal, other than small, is tipped into a bunker, whence 
it is required. to elevate it, the problem is to agitate it 
sufficiently so that it may feed readily into the elevator boot. 
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Fig. 1—OLD FORM OF COAL ELEVATOR 


On the other hand, with small coals, such agitation is not 
necessary, as the tendency is to flood the boot and choke the 
elevator. It has, therefore, been the aim of specialists in 
automatic labour-saving machinery to devise some mechanism 
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| intermediate rocking shaft provided with lever, one arm of 
which was slotted, so as to regulate the amount of motion of | 
| the agitator plate to suit the flow of coal and the capacity or 
| requirements of the elevator. Sometimes this system was 
| successful, and at other times a complete failure. 
| Our illustration—Fig. 1—shows the type of elevator made 
| at that time by Ed. Bennis and Co., Limited, of Bolton, and | 
| other makers. The drawing of the illustration is dated June, | 
1893. In May, 1895, a coal-handling plant was erected by | 
| the firm named at the Great LeverSpinning Company’s Works, | 
| Bolton ; the agitator being of the type described gave trouble, | 
| as at times the elevator boot was flooded and at other times 
| the coal refused to feed. This elevator is shown in Fig. 2 | 
| together with the drop-plate agitator. 
A new feed was then installed by Bennis and Co., Ltd., and | 
the results that accrued from its use were such as to leave no 
doubt as to the advance on the previous system. A cast iron 


box was arranged at the mouth of the elevator boot, and in it | 


was placed asliding ram actuated by an L leverand operated from 


| the same excentric and rocking shaft, as used on the previous | 
This arrangement prevented any flood- | 
ing of coal into the boot and fed just the amount desired ; the | 


system of drop-plate. 


stroke of the ram being regulated by the slotted lever as 
before ; the power taken to drive under the new conditions was 
much less than that taken under the old. The system was 
employed successfully. 
means of regulation and adjustment were introduced subse- 
quently in elevators fitted with this feed. Two examples 
are shown. One is of an elevator erected at John Catlow and 
Sons’ Mills at Darwen (Fig. 3), and the other isof an elevator 
erected for the Sulphide Corporation (Fig. 4). 

This system Ed. Bennis and Co., Limited, continued to 
install until 1906, when their improved rotary feed was 
brought out. This is shown in Fig. 5, and, as will be seen, 
it consists of a rotary drum with vanes, which, whilst revolv- 
ing, takes a certain amount of coal between the two vanes 
forming the pocket, and delivers it into the elevator bucket. 
The drum is given motion by a ratchet wheel and pawl, the 
pawl being attached to a bell crank lever, which derives its | 
motion through rocking lever and rods from an excentric or 
crank on the top drum shaft of the elevator. A regulator is 
placed in a position convenient for the fireman, and by its 
means the pawl takes one, two, or more teeth at each stroke, 
thereby giving full regulation to the feed from nothing to the 
maximum capacity of the elevator buckets. The power 
taken to drive this feed may, it is stated, be regarded as 

| negligible, and the revolving vanes act as agitator to the coal. 
Another improvement which, it is pointed out, is embodied in | 
| this design of bootliesin the fact that the position of the buckets | 
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which would gerve in either contingency. Prior to 1895 the | 








RECENT TYPES OF COAL ELEVATORS 


relative to the bottom of the boot is at all times constant. 


Modifications of drive and readier | 
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delivering the coal. 


boot is stationary, the distance between the buckets and th 
bottom of the boot or radial plate is variable, and jp this 
space the coal accumulates, forming a mass through which 
the buckets must dredge. Any damp coal then becomes, 
hard, solid mass, and, in consequence, puts great strain y “ 
the elevator, and often tears off the buckets, or otherwise 
does much damage to them. - 

















Rod to operate Feed Mechanism! 














{ 
Fig. 5—-BENNIS ROTARY FEED 





The elevator itself is self-contained, and is formed of two 
rolled steel channels, the buckets sliding in the channel part. 
The space between the channels is plated with mild steel 
shoots to form a dust-proof casing, which returns any slight 
spill of coal when going over the top drum. This form of 
framework lends itself to various designs, according to the 
requirements of the boiler-house, and may be at an angle or 
vertical, with a curve at the top to give a good angle for 
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In the vertical type of elevator, the 


agitator employed was that of a sliding plate running in | Whenever it is found necessary to use the tension screw to | elevator framework is practically a self-supporting steel 
guides, and giving a reciprocating motion from crank or | take up any slack in the chain the drum sides and bottom | column, and requires only a tie-rod at the top to anchor it 


excentric on the top driving shaft of the elevator with an ! plates move together. 


In types of elevators, where the | to some existing wall. This type of framework, it is urged, 








the 
ich 


on 
ise 





: 
i 
> 


PRUE Re Bag an 


Pee 


BIDE E RS eC 


3 








May 28, 1909 


THE ENGINEER 


565 








— 


in advance of the usual angle and lattice-braced 
which, however well constructed, in time begins to 
angles of which it is built soon wearing out. 

ng the chain are of mild steel of the flat- 
link type, and are fitted with mild steel pins expanded and 
ted at their ends. The flat links form the bearing. The 
ve links are so made that the pins do not turn in them, so 
that the eflect of a very wide bearing is secured. It is essen- 
tial in apparatus of this character to have a sound, strong 
framework, and & good, heavy chain that will stand long 
year and tear. Lubrication by Stauffer grease cups and 
pipes to the various bearings is provided in accessible 


positions. 


jg much 
framing, : 
sag, the light ang 

The links formi 








ELECTRIC WELDING. 


ON Saturday, April 17th, a paper on ‘‘ Electric Welding ’’ 
was read before the Birmingham and District Electric Club 
py Mr. V. D. Green. The author commenced by calling 
attention tothe fact that there were few branches of electrical 
work about which less is generally known than that of electric 
welding. One reason for this, he stated, was that purchasers 
of welding outfits were by no means anxious to advertise the 
fact that they were using them, and generally preferred to 
ascribe the cheapening of certain processes to better organisa- 
tion, or to anything but the real cause, lest their rivals should 
also go in for a plant. Several systems of electric welding were 
dealt with, but the greater part of the paper was devoted to the 
system invented by Professor Elihu Thomson in 1885, which 
the autaor evidently strongly favours. As many of our 
readers are no doubt aware, the principle involved is that of 
causing a heavy current to pass through the abutting ends of 
the metal to be welded, thereby generating heat at the point 
of contact—which is also the point of highest resistance. 
At the same time mechanical pressure is applied to force the 
parts together. As the current heats up the metal at the 
junction to the welding temperature the pressure ‘‘ follows 
up ’’ the softening surface until a complete weld is obtained ; 
and as the heat is first developed in the interior of the parts 

to be welded, this interior is as efficiently welded as the 
visible surface. A long list of other advantages were given in 
the paper. The principal field of the Thomson process, it was 
stated, lay in the rapid reproduction of standard work, though 
a welding apparatus for jobbing repairs was also made. This 
was, it was explained, principally used where the arc process 
was out of the question owing to the work being too delicate, 
or already polished or plated. As is well known, alternating 
current is used with the Thomson process, the pressure being 
reduced to a low value by a special transformer. 

Although in principle all Thomson welders are alike, yet 
they undergo many modifications to render them applicable 
to the several manufacturing processes in which they are 
used, and may be hand controlled, semi-automatic or entirely 
automatic. To the first class belongs the ‘‘ universal ’’ or 
jobbing welder. In this machine, and indeed in most others, 
all the electrical parts are enclosed within a cast iron base 
with the exception of the two ends of the secondary coil, the 
latter consisting usually of a single turn of heavy cast copper. 
These ends terminate in broad flat surfaces with V-shaped 
grooves in the centre to increase the area of contact. Both 
these and the under surface of the clamps which slide upon 
them are scraped true, otherwise the loss of power would be 
serious. The clamps are provided with hand wheels for 
tightening, and the ‘‘ follow up’’ motion is actuated by 
another hand wheel about 3ft. in diameter working on a rack 
on the movable jaw holder. Both jaws are water cooled. 
All kinds of angle and straight welds and welds on bars of 
iron and mild steel up to 1.23 square inch cross section may 
be carried out on this machine, and by proper arrangements 
other metals may also be joined; but brass, copper, lead, 
and high carbon steel can only be welded satisfactorily with 
apparatus of either the semi or entirely automatic type. An 
interesting class of repair, which may be made with the 
“‘universal’’ machine, is the welding of a broken armature 
shaft without the necessity of re-winding the core. Several 
other kinds of these machines for different kinds of work, 
such as wire and pipe welding, are referred to in the paper. 
One of the most interesting of such machines is the spot 
welder, which is used principally for uniting large thin plates 
instead of riveting. In practically all the other welders, to 
which the author calls attention, a butt joint is employed, 
but owing to the large cooling surface, thinness of the 
material, and the difficulty of making good contact along the 
edges of very often irregular-shaped sheet metal, a lap weld 
has to be used in this case. 

The transformer itself differs but little from the usual type, 
but in the other portions of the apparatus there are important 
differences. There are no jaws, but instead the ends of the 
secondary winding terminate in flat copper studs, the area of 
which may vary from 4; square inch to 1 square inch, accord- 
ing to the kind of work undertaken. The upper stud is 
moved up and down by an excentric similar to those used for 
power presses, and the two edges to be united are fed between 
it and the fixed contact below. At each downward stroke a 
weld is made, and all sorts of sheet metal work can be built 
up in this manner. 

A modification of this machine, known as the ‘‘ Point 
Welder,’ which is said to make a much sounder job, is 
rather different. The contact instead of being round is 
oblong, and is usually three to five times the ‘‘ pitch ’’ of the 
spot welds it is desired to make. The metal first passes 
under a die which raises a succession of bumps at its edge 
corresponding to the pitch, and as it passes under the welding 
contact three or four welds are made simultaneously, one at 
each point. The ‘‘ raising ’’ operation is usually carried out 
on a separate machine, the two sheets being then fitted 
together for welding. 

In dealing with the design of electric welders, the author 
remarked that it was quite possible to calculate the secondary 
voltage required theoretically. The trouble arose when it 
Was sought to get the results in practice. The differ- 
ence in resistance due to rise of temperature, pressure at the 
weld, &c., varied the current considerably, and past experi- 
ence counted for a great deal. However, assuming the 
Secondary voltage and current were decided upon, the designer 
Was In @ position to settle the question of primary voltage, 
remembering that owing chiefly to mechanical considerations 
the secondary coil was limited to a single turn. If the town 
supply of current was not suitable, and more particularly 
if work of widely varying section and material had to be 
dealt with, it was preferable to use a motor generator or an 
alternator driven from a gasorsteam engine. Ofcourse, with 
care, good welds might be obtained under most circumstances, 





but to make a commercial success of repetition work the plant 
had to be carefully thought out, so that absolute uniformity 
and reliable results might be got without special precautions 
in working. Whatever the voltage chosen, an ample 
overload margin should be allowed for. Air or water 
cooling should te provided when welders had to work con- 
tinually, since even a gin. iron ring required about 2500 
ampéres on the secondary side, so that the jaws tended to 
heat through their own resistance, small though that was. 

Generally speaking, iron and steel required, the author 
said, less energy than copper—brass coming between them in 
this respect. For instance, if the cross section were .5 square 
inch, iron or steel required 14.4 horse-power to be applied for 
33 seconds, whereas copper took 42 horse- power for 16 seconds, 
or 475.2 horse-power seconds for iron against 672 horse-power 
seconds for copper. The current must, however, act longer for 
iron than for copper. It was always advantageous, he added, 
to be able to regulate the secondary voltage, andthis might be 
done in the usual way by a rheostat in the exciter circuit of 
the alternator, by a choking coil in series with the primary 
of the transformers, or by connecting tappings on the 
primary coils to a regulating switch. In designing a ring- 
welding machine, it should be remembered that a fair per- 
centage of current would not go through the weld at all, but 
would be shunted round the other side of the ring. The 
The proportion so shunted naturally depended upon the 
diameter and length of the wire composing the ring. For 
example, a 6-gauge iron ring lin. in diameter could be welded 
in about the same time as a 3in. diameter and 6-gauge ring, 
but in the former case the power required would be 2.17 kilo- 
watts, and in the latter 1.6 kilowatt. When a reactive coil 
was used its effect was to cause a more even distribution of 
the heat, and therefore for metals where rapid heating was 
inadvisable this form of regulation was used. 








THE PRESERVATION OF IRON AND STEEL.’ 
By ALLERTON 8S. CUSHMAN, 
Assistant Director, Office of Public Roads, United States 
Department of Agriculture. 
(Continued from page 537.) 
PRESERVATIVE COATINGS. 

THE various forms of iron and steel used in the arts and indus- 
tries may be, for our present purpose, conveniently classified 
according to the methods in most general use for their preserva- 
tion, 

TABLE I.— Preservative Coatings for Various Forms of 
Tron and Steel. 


Coatings. Forms of iron and steel. 





Zine, tin, copper, lead. | Roofing and sheathing of buildings; wire 

| fortelegraph, fencing, suspension cables, 
&c.; nails, screws, bolts, fittings, &c.; 
tanks, vessels, and utensils ; chains for 
| special purposes; pipes and tubes for 
| special purposes. 


Structural iron and steel ; decorative iron 
work, fire-escapes, railings, &c.; loco- 
motives and cars; smoke stacks, gas 
and oil tanks; pipes; machinery (in 
part); boats and ships ; boilers (on the 
outside); trolley poles, masts, posts, 
mail boxes, &c. 


Paints, varnishes, bitumens, | 
cements, &. | 


Small articles, hardware utensils, imple- 


Lacquers, varnishes, japans, 
ments, tools, cans, &. 


and enamels. 


Processed after manufacture 
to form a skin of oxide, | 
phosphide, or some other | 
compound. 


Structural steel, gun barrels, &c. 


Usually unprotected. | Machinery (in part); tools and farming 
implements (in rt); chains; boilers 

| and tanks (inside); ra:lroad rails, plates 

| and bolts. 





‘Taking up these preservative coatings in the order indicated, 
we may inquire how successful the present methods of manufac- 
ture and preservation are, and whether or not the electro-chemical 
explanation of corrosion is likely to be of any practical value in 
indicating improvements in methods of protection. 

It is unnecessary to discuss at length the dissatisfaction which is 
so widespread among consumers of modern steel and iron, who 
complain that it rusts and corrodes much more rapidly than older 
metals made largely by hand-working in past times. The tech- 
nical and scientific Press is crowded with evidence of the truth of 
this contention.2 A prominent American railway engineer, in 
considering the possible conservation of forest trees which would 
result from the substitution of steel for hardwood railroad ties, has 
pointed out that, unless more rust-resistant metal 1s manufactured, 
such a course could not be economically followed. He further 

ints out that the rate at which both wood and iron decay leaves 
fittle to be said in favour of either material, though re-afforesta- 
tion is possible, while iron ore is not capable of reproduction. 

The preservation of iron is, of course, a problem which, in the 
ease of its solution, varies directly with the rust resisting character 
of the metal to be preserved. For this reason a number of the 
progressive steel manufacturers in the United States, and presum- 
ably elsewhere, have been for some time past investigating 
methods of manufacturing rust-resistant steel]. It is not the 
author’s intention at this time to go deeply into this phase of the 
problem, but it seems to be a fact that carefully made, open-hearth 
metal, in which the ordinary impurities are cut down to mere 
traces, and in which the heat treatment has been carefully con- 
trolled, is much more resistant to corrosion than the ordinary 
types of metal with a comparatively high percentage of impurities. 

he author is well aware that reducing the content of impurities 
can only be achieved at the expense of tensile strength and per- 
haps other characteristics of steel as well, but for certain purposes 
great strength can be sacrificed to longevity. 

There is now being manufactured in several rolling mills in the 
United States an extremely pure metal which contains, according 
to analysis, about 99.95 per cent. iron. The only impurities which 
this metal contains are sulphur (0.019), phosphorus (0.004), and 
carbon (0.026). This pure iron is manufactured in basic, open- 
hearth 50-ton converters, and is smelted from pure pig iron and 
carefully selected high-grade scrap. There is no mystery about 
its manufacture, everything depending from start to finish on the 
heat treatment which the metal receives. 

In the opinion of the author resistance to corrosion is attained 
largely by a study of the proper heat treatment of the metal and 
of the amount of working which it has received, both in the hot 
and cold rolls, Up to the present time this pure iron manu- 
factured by a steel process has been used for the preparation of 
sheet and plate only. It has been demonstrated, however, that 
wire can be made from it. The demand for this type of metal 
appears to be growing, and it has been largely used for the manu- 





1 Iron and Steel Institute. 





2 Railroad Age Gazette, 1908, vol. xlv., page 24, 





facture of road culverts. In the letter of transmittal accompany- 
ing the author’s bulletin on ‘‘ The Corrosion of Iron,” it was stated 
that the development of a sheet-iron culvert, which shall be at 
the same time strong, light, and resistant to corrosion, would 
be of great assistance to road builders, The fact that this new 
metal has been largely specified by culvert manufacturers, even 
at a somewhat added cost, is the best evidence that it is meeting 
a long felt want in this and allied industries. There would seem 
to be no reason why such a pure iron, if it receives the proper heat 
treatment and rolling, shouid not be found aé resistant to corrosion 
as the pure iron made by the older processes. 

Many metallurgists believe that the resistance to corrosion 
exhibited by some wrought irons is due to the slag and cinder 
inclusions which are always found in this type of metal. Micro- 
scopic examination does not, however, justify this conclusion, as 
the slag and cinder are found to lie in definite streaks or cleavage 
lines in the rolled iron. There is no evidence to show that the 
fibres of wrought iron are enclosed by cinder, as has been claimed 
by certain metallurgists. Impure wrought irons, which have been 
prepared by what is known as the “‘ busheling process,” also 
con:ain the full amount of cinder inclusion, and yet are not at ail 
resistant to corrosion. While it is undoubtedly true that the 
tendency of iron to rust is an elementary characteristic of the 
metal itself, there is, nevertheless, abundant evidence to show 
that very pure iron does not exhibit a tendency to dangerous pit- 
ting, or localised corrosion, to the same extent as more impure 
and carelessly manufactured steel. Passing over the metallurgical 
and economic problems involved in the manufacture of rust- 
resistant steel, we wiil proceed to the discussion of the methods of 
preservation which depend upon covering iron with other metals. 


PRESERVATION WITH ZINC. 


As is well known, zinc is applied to the surface of iron by several 
different processes which may be classified as the hot-dip method, 
which is misnamed galvanising ; the cold electro-plating method ; 
and the vapour or dry-heat process known as Sherardising. Zinc 
is electro-positive to iron, and when the two metals are in contact 
and wet with a corroding solution zinc will pass into solution and 
the iron will be protected. The sphere of influence of the zine 
does not, however, extend far from the point of contact between 
the two metals, so that iron can begin to rust in places long before 
all the zine is destroyed. This can easily be shown by soldering a 
button of zine into the machined surface cf a plate of steel and 
immersing the whole either in water or in the ferroxy] indicator. 
This action, which is very well illustrated in Fig. 2, shows how 
futile is the expedient of inserting zinc blocks in a boiler in the 
attempt to preserve the tubes, It is, of course, true that the more 
corrosive the action the larger will be the sphere of influence of 
the protecting zinc, and the faster the destruction of the zine will 
proceed, 

The function of the zinc coating in the ordinary galvanising 
process is a double one ; first, to cover the iron so that water and 
oxygen cannot come in contact with it ; and secondly, to protect 
the iron at its own expense if pinholes or cracks in the zine sur- 
face exist. Generally speaking, the more zinc that can be put on, 





Fig. 2 


the more efficient the protection ; but there are decided practical 
limits to the amount of zinc that can be carried by an iron sur- 
face. If the material must undergo bending in use, the heavier 
the coating the greater the danger of cracking. Thus wire which 
is to be used in single strands, as, for instance, in telegraphy, can 
be ‘‘ double galvansed,” and unwiped, whereas wire which is to be 
woven into fences must carry a thinner coating and be wiped 
smooth. So-called ‘‘ double galvanised ” wire is not dipved twice 
into the bath of molten zinc, but merely carries about twice as 
much zine by weight as ordinary wire. In the hot-dip galvanising 
process it is customary in American practice to wet the iron with 
a soldering solution just before its immersion in the zine bath. 
This soldering solution is generally an acid bath containing zinc 
chloride. The electro-chemical explanation of corrosion indicates 
that this isa dangerous practice for which metallurgists should 
find a substitute. That some of the electrolytes are included 
under the zinc coating can hardly be doubted. The system 
Fe — FeCl, — ZnCl. — Zn is a galvanic couple which, however well it 
may justify the name of ‘galvanised iron,” would certainly tend 
to hasten corrosion. 

The electro-chemical theory suggests the possibility of devising 
an inhibitive soldering solution as a substitute for the acid treat- 
ment. The author, in co-operation with Mr. A. H. Gardner, has 
found that zinc oxide dissolved in an alkaline bath gives promise 
of a successful solution of this problem. The cold galvanising or 
electro-plating method of coating iron with zine is open to the 
same criticism as the hot-dip method, inasmuch as the deposition 
is made from an acid bath, with the inevitable inclusion of some 
of the electrolyte. The vapour deposition processes, such as that 
of Cowper-Coles, avoid this difficulty ; but it is by no means cer- 
tain that they do not introduce other dangerous factors. Although 
zinc is electro-positive to iron certain alloys of zinc and iron are 
electro-negative. If these alloys are formed in the Sherardising 
process, we defeat our main purpose in using zinc as a protective 
agent. At all events, the superior protective effect of zinc 
deposited by a vapour-coating process may be said, as far as the 
United States is concerned, to be still on trial. In the Sherardising 
process the material to be coated is packed into air-tight 1ron 
drums together with zinc flue dust from the smelters, These 
drums are then heated for a certain length of time at a tempera- 
ture below the melting-point of zinc. The drums are also in some 
cases made to revolve while the heating is going on. By this 
means a very efficient coating of zinc is applied to the surface of 
the metal. For certain purposes this process may prove to be of 
value. 

At the request of the author, a number of interesting tests have 
recently been undertaken for the purpose of ascertaining the 
relative resistance to corrosion of steel wires of varying chemical 
composition, aud also to show the relative value of protective 
coatings. 

With these ends in view, twelve samples of galvanised steel wire 
were manufactured by a prominent steel and wire manufacturi 





eompany. They have been put up in the form of fence an 
exposed to the action of the weather. These twelve samples fall 
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into three groups, which will be described in the order in which | jected to the acid bath before galvanising. 


they were made. 
The first sample was a wire of the following composition :— 
Per cent. 
Carbon . .. 0.66 
Manganese .. 0.84 
Sulphur.. .. 0 028 
Phosphorus .. if dere se Ge “s 0016 

This was made in a prominent Western steel mill by the basic 
open-hearth method. The ingots were cast July 23rd, 1908, and 
were re-heated and rolled into billets the same day. On the fol- 
lowing day they were again heated to redness and rolled into 
#sin. rods. One billet was taken at random from the lot for the 
purpose of this test. The rod after cooling was cleaned byimmer- 
sion in hot dilute sulphuric acid, then rinsed with water and 
dipped into milk of lime. After drying, the rod was drawn cold 
into 9-gauge wire. It was then galvanised by passing it through a 
furnace in which it was heated to dull redness, and then into a 
bath of hydrochloric acid containing zinc chloride, and lastly into 
a bath of molten zinc. This wire was not wiped—that is to say, 
it was allowed to retain as much zinc as would adhere toit. This 
sample was designated C-1, and it is purposed to test it against 
any of the low carbon, low manganese wires to be described later, 
and which may for this purpose be regarded as C-2. 

The second group consists of six samples of ‘‘ American” style, 
eight-strand fabricated fencing, 45in. high. The object of this 
group is to determine the effect, if any, of segregation of the 
impurities in the iron. Therefore, the six samples were taken 
from the same heat. The steel was made at the same mill, and on 
the same day as sample C-1, but by the Bessemer process, and was 
cast in six ingots. As these ingots were rolled, two billets were 
taken from the top of the first ingot, two billets from the middle 
of the first ingot, and two from the bottom of the first ingot. 
These three pairs of billets were marked respectively, A-1, A-2, 
and A-3. Similarly, from the last ingot of the heat two billets 


A third panel is coated 
| with zine by the Sherardising process. A number of panels, in 
| part galvanised by the ordinary hot-dip process, and in part un- 
| galvanised, have been protected by painting with various protec- 
| tive paint coatings. All of these extra panels have been mounted 
in exactly the same manner, and side by side with the samples 
already described in the foregoing, and the tests should in the 
course of time yield results of great value—Fig. 3. 
PRESERVATION WITH ‘TIN, 

Roofing, cans, and tinned utensils of all kinds depend for their 
preservation on a metal coating which, though not electro-positive 
to iron, has such a low solution tension that it is known to be 
practically incorrodible. ‘he difficulty with the use of this metal 
is that it seems impossible at the present time to apply it economi- 
cally to the surface of steel so that pinholes shall not exist in the 
coating. Walker has shown this by an ingenious modification of 
the ferroxy] test.!7 A slightly acid solution of gelatin containing 
asmall amount of potassium ferricyanide is flooded, while hot, 
upon the surface of the tin-plate to be tested. The gelatin 
becomes hard upon cooling, and in a very short time every pinhole 
on the tin surface is marked by a spot of Turnbull’s blue. After 
the number and position of the pinholes is known, it becomes 
possible to study ways and means of eradicating them. Hot 
rolling and ageing of the plates under pressure are among the 
solutions that have been suggested in the hope that the pinholes 


| will disappear. 


The passage of the Food and Drugs Act of 1906 has had a curious 
and interesting bearing on the tin-plate industry in its application 
to canned goods. Artificial colouring matter is debarred by this 
law, and it was found that the natural colour of preserved food- 
stuff is reduced and destroyed by the action of the tin. In the 
effort to meet this difficulty the can manufacturers sought to use 
less tin, and also to lacquer the tin-plate so as to prevent its con- 
tact with the fruit and vegetable juices. The formation of pinholes 


were taken from the top, two from the middle, and two from the has gone on rapidly, however, so that it is not an unusual 


eccurrence to find tinned pre- 
serves discharging their juices in 
tiny streams through small holes 
resulting from rapid corrosion. 








Fig. 3 


bottom. 


B-1, B-2, and B-3. These were all rolled hot into rods, and, after 


cooling and cleaning in the manner described above, were drawn | 
| experimented with, and give some promise of success, 


into wire. The six samples were each divided into three portions. 
About half of each sample was drawn into ll-gauge wire, a 
quarter of-each- sample into 9-gauge wire, and the remaining 
quarter into 12-gauge wire. This was because these three sizes of 
wire are all used in making the standard ‘‘ American ” fence, the 
9-gauge for the top and bottom horizontal strands, the 1l-gange 
for the intermediate strands, and the 12-gauge for the vertical 
connecting wires. Immediately after being drawn, the wire was 
galvanised in the same manner as described for sample C-1, except 
that on emerging from the molten zinc it was wiped by a 
mechanical device which left only a thin, smooth coating of zinc 
on the steel. A separate piece of fencing about 300ft. in length 
was then woven from each of the samples, These six pieces of 
fencing then represented the top, middle, and bottom of the first 
and last ingots of the heat respectively. The samples were not 
analysed separately, but an analysis of the heat as a whole showed 
the following composition :— 

Per cent. 

Carbon .. ot a 


Manganese .. 0.55 
Sulphur. . 0.045 


er ae 0.092 

The third group consists of five samples of basic open-hearth 
steel showing increasing amounts of manganese from 0 07 per cent. 
to 0.37 per cent. These were all made in one furnace, between 
August 18th and August 22ad, 1908. The process of manufacture 
throughout was identical with that employed on the sample 
designated C-1, except that the wire was wiped during the process 
of galvanising. These five samples were all drawn to 11-gauge 
and are designated by their ‘“‘heat numbers,” which are given 
here, together with the analyses. 

TABLE II.—Analyses of Five Samples forming the Third Group. 


Heat numbers. Carbon. Manganes>. Sulphur. Phosphorus. 
Per cent. Per cent. Per cent. Per cent. 
8118 ‘ 


. 0.12 
8119 0.04 0.07 
8120 0.05 0.16 
8121 0.03 


0.24 u 
8122 0.06 0.37 0.013 


All the wire described above was shipped to Pittsburg. Pa., and 


between September 23rd and September 26th, 1908, was put up 
in the grounds of the Carnegie Technical Schools. The site 


These three pairs of billets were marked respectively | 


Walker’s method of examination 
should prove of great value to 
manufacturers who have to deal 
with a problem of this kind. 


PRESERVATION WITH COPPER, 
LEAD, AND OTHER METALS. 
It is possible to make a copper 

coated steel wire, but this makes 

an efficient and rust-resistant wire 
material only when the coating 
is thorough and homogeneous. 

Methods are being developed to 

extend the use of copper for this 

purpose, and it is also applied 
now to sheet and plate metal. 

If the cost is not a prohibitive 

factor, there would seem to be 

no reason why steel protected in 
this way should not come into 
more general use. The expedient 
of dipping ironintocopper chloride 
or sulphate baths to supply a pre- 
liminary coating of copper before 
covering with zinc has also been 
tried. Lead has to some extent 
been used for covering iron, and 
for certain purposes this material 
is useful. It is doubtful, how- 
ever, whether the application of 
lead in this way will find a very 
wide field. Methods have also 
been tried of applying an alloy 
of lead and antimony, but the 
success of the processes is not at 
present assured. One company 
in America has already placed on the market steel sheet coated 
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| with this alloy, the success of which will be watched with interest. 


Alloys of tin, zinc, antimony, and aluminium are also being 
In all these 


coatings, however, the use of acid, corrosive soldering fluxes should 
be avoided. 
(To be continued.) 








CO-PARTNERSHIP IN A COAL MINE. 


TuE following passages are taken from the remarkable 
address which Sir Christopher Furness read on Friday 
night to a body of northern miners, whom he invited to 
enter into a form of co-partnery with him, Sir Walter 
Scott, and Mr. J. S. Barwick, who have recently acquired 
the Wingate Colliery :— 

The colliery produces one of the best known gas, household, 
and steam coals in the North of England. At the moment it is 
yielding about 350,000 tons per annum, and the number of men 
and boys employed is rather over 1400. The freehold estate in- 
cluded in the purchase extends to about 1000 acres, with several 
hundred houses, comprising a large part of the township of 
Wingate, and the purchase price of the entire property, compris- 
ing the freehold estate, plant, business and goodwill, and a sum of 
£7000 invested in Consols, was £175,000. We have vested the 
whole of these interests in a company, registered under the title 
of the Wingate Coal Company, Limited, with a capital of £200,000 
in £1 shares, a margin being thus provided for expenditure on im- 
provements and developments. 

I have to say, therefore, that it would be a source of great 
satisfaction to us if you will mark our assumption of the control of 


| the Wingate Colliery and Estate by becoming labour co-partners 


assigned for this purpose is a level strip of ground at the bottom | 


of a deep and narrow natural depression to the north of the | 


quadrangle of school buildings. Because of this location none of 
the wire will be exposed to the action of wind, but all will 


with us in this property ; Sir Walter Scott, Mr. J. S Barwick, and 
myself each to own not less than a quarter of the shares—less 
those required to qualify our respective sons to become members 
of the Board of Directors—and the remaining fourth part to be 
divided up among all the officials and men employed by the 
company. 

What, you will ask, are to be the conditions attaching on the 
part of the colliery workers to participation in the co-partnership ! 
Here is my answer, divided into sections :— 

1. While the Board of Directors will retain for the officials of 


| the company the full power to employ men as the circumstances 
| of the moment may determine, the general conditions of working 


show the effects of fog and dampness, which are very prevalent | 


in this hollow. 
In addition to the test fences described above, a number of 


panels have been mounted on either side of the original rows in | other benefits that may fbly accrue to them, our officials will 


order to test different methods of providing protective coatings | 


for ordinary steel wire fences. The barbed wire was treated in 
the following way :—Ten 80-rod spools of 4-point galvanised wire 
were run through the spelter after fabrication and 96 lb. of spelter 
added to the total weight. They were then given one coat of 
regular barbed-wire dipping paint. One panel of American style 
woven wire fence is galvanised by the cold or electro-plating 
process ; another panel is made of double galvanised wire carrying 
about the same weight of zinc as is usually specified for telegraph 


wire. This galvanising has been done by a special adaptation and | 


variation of the ordinary hot-dip process, and has not been sub- 


and payment accepted by the Miners’ Union will be duly recog- 
nised. On the other hand, it is well that it should be understood 
from the beginning that, in view of the advantages in which 
employés engaged on the colliery will certainly share, as well as 


be under strict injunctions to see that only men of capacity and 
indnstry, discreet conduct and sober habits, and regularity in 
hours shall be retained in the service of the company. 

2. Every employé, whatever his status—for according to my 


| standards, labourers have rights equally with other members of 
| the working-class community—every employé, I say, becomes a 


member of the co-partnery by signifying assent to its principles, 


| and by acquiescing in the regular deduction of 5 per cent. from 





17 Paper read at Baltimore meeting of the American Chemical Society, 
December, 1908, 


—<—<—<—=—= 
his pay until the shares to be allotted to him, and which he 
apply for, are fully paid, thus enabling him to acquire his hold . 
by gradual instalments; and no employé can continue jp ; 
service of the company for more than three months whee 
a | . cogartans, he 

3. The labour co-partners—who in other respects wil] 
workmen of other collieries in the county of Teche, aot ae - 
ting the legal rights conferred on employés by the Worlseat 
Compensation Act—will participate to the extent of their <n 
holdings in such profit as may from time to tims be paid in dive 
dends by the company. Large and small shareholder alike wij be 
placed on precisely the same footing. is 

4. The control of the company’s affairs will be vested in th 
Board of Directors, and no one but the management wil] neue 
authority to discharge as well as to engage workmen With 
responsibility to the board alone. Alongside this form of 
administration , however, there wil] exist a colliery council, composed 
equally of representatives of the directors and represertatives of 
the employés, which body shall become the repository of information 
of importance or interest that may be communicated without injury 
to the company’s welfare, shall have power to investigate and 
bring efforts of conciliation and persuasion to bear upon matters 
that may come into controversy (loom employés and employers 
or their representatives, and shall be entitled, by majority vote 
to make representations and offer counsel to the board in matters 
directly relating to the working arrangements and conditions 
associated with the colliery. Furtherniore, the representatives of 
the employés would sess the privilege of summoning to 
meetings of the council, whenever their advice was desired, the 
officials of their trades unions, who would be entitled to elicit 
information and to address the council on the subject « ceupying 
its attention. But these are points of detail which can |e settled 
in conference subsequently, should you and your fellows resolye 
to co-operate in the execution of the scheme I am now propound. 
ing to you. 

5. The above-outlined arrangement, alike in its parts and in its 
entirety, is subject to the cardinal and supreme condition that in 
acquiescing in it the co-partners, while accepting the hours, wages 
and other conditions of labour actually secured generally by the 
employés’ trade unions throughout the county, which shall 
govern this compact, agree to substitute, on the one part for that 
barbaric instrument the strike, and on the other part for the 
equally out-of-date instrument the lock-out, conciliation by the 
Colliery Council, or, this failing, arbitration by a court of repre. 
sentatives of employers and employés, and presided over by the 
County-court Judge of the district or his nominee, the chairman 
of such court to be regarded in the last resort as final arbiter in 
all matters of dispute. 

The single sacrifice you would make in return for all these 
advantages would be the sacrifice of the power to go on strike 
whenever a bit of temper seized you—for, mark you well, a strike, 
however limited in its character, would instantly bring the co- 
partnery to an end, at any rate so far as concerned the strikers, 
who would cease al! connection at any time witb the colliery, the 
term partnership carrying with it adirect responsibility for justice 
to the interests of other partners which cannot be ignored. It 
cannot easily be maintained, I conceive, that this condition as to 
the avoidance of strikes is not a reasonable proposition. The 
exceptional conditions offered by the company to the labour 
partners being offered to ensure freedom from friction between 
employés and managers and employés and overmen, which is 
often a tremendous obstacle to efficient production, freedom from 
irregular idleness, freedom from that worst condition of all, un- 
certainty—why should 1 call you thus together, why should | 
enter into elaborate arrungements, why should my colleagues 
and myself persist in the project if at the first outbreak 
of a difference of opinion between us, if in heat at a check 
to their desires, the labour partners are to decline to go down 
the pit, and though our customers, the customers of us 
both, be clamouring for coal, are to persist in idleness until 
they get their own way, or until, after mischief irreparable 
has been done, they discover that they cannot obtain their 
own way! Why, I ask, should we take all this trouble and 
make these quite exceptional efforts to secure an end, not only so 
desirable but so reasonable, if the freedom from fear of monstrous 
interruptions of such a kind is not to be guaranteed to us by the 
employés ! 

Sir Christopher Furness suggested that the £50,000 
required by the men might well be advanced by the 
Miners’ Union, but failing that he and his two partners 
were prepared to find the money. 








LEGAL INTELLIGENCE. 

THE Comptroller of Patents has just given his decision in the 
matter of an opposition to the grant of a patent to Mr. Cieorge 
Wilkinson, of Harrogate, for improvements in the ‘‘ Wilkinson ” 
feed-water heater. There is a series of patents for this heater, 
but the present application, No. 1777 of 1908, relates to means for 
regulating the amount of heat transferred from the steam to the 
feed-water, it being recognised that there is a limit to the number 
of heat units which can economically be transferred from the 
steam in a boiler to the feed-water brought into contact therewith. 
The grant of the patent was oppored by Messrs. Hamilton and 
McMasters, of Central Engine Works, Belfast, on the ground that 
the invention had been patented under their prior patent 
No. 21,070 of 1900, and also upon the ground that the manner in 
which Mr. Wilkinson’s invention was to be performed was not 
sufficiently or fairly described and ascertained in his complete 
specification. ‘I'he opposition having been argued at a hearing 
before the Comptroller, the opposition was dismissed with costs. 








PUMPING MACHINERY FOR NEWCASTLE —We are asked by W. Hl. 
Allen, Son, and Co., Limited, who supplied to the Newcastle 
Corporation the pumping machinery which was described in our 
issue of the 14th inst., to state that this plant was constructed to 
the specification of Mr. Ernest Halton, the engineer and general 
manager to the corporation tramways. 

TECHNICAL TEACHERS IN CoNGRESS,—The annual conference of 
the Association of Teachers in Technical Institutions will be held 
this year at Liverpool. The conference will be opened on Whit 
Monday by Alderman Wm, Oulton, chairman of the Liverpool 
Education Committee. On Tuesday, June lst, the proceedings 
will be opened by the Right Honourable the Lord Mayor of 
Liverpool, Mr. H. Chaloner Dowdall. On Tuesday afternoon 
there will be a reception by the Lord Mayor and Lady Mayoress, 
at the Town Hall, On Monday morning the presidential address 
will be delivered by Mr. J. Wilson, M. Sc., and during the con- 
ference important resolutions relating to the improvement of 
technical education will be discussed. 


CHARCOAL TRON LaAP-WELDED BoiLeR Tupes,—We have 
received from the Secretary of the Engineering Standards Com- 
mittee Report No. 43, being the British standard specification for 
charcoal iron lap-welded boiler tubes. This report, the first 
specification dealing with wrought iron issued by the Committee, 
was drawn up at the request of the tube manufacturers, and has 
been issued in advance of the specifications for wrought iron for 
other purposes in consequence of representations made to the 
Committee urging its early publication. We are informed that 
the Committee have also under consideration a specification for 
steel tubes for locomotive boilers. It is hoped to publish the 
standard specification for wrought iron for use in railway rolling 
stock at no very distant date, 
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gE IRON, COAL, AND GENERAL TRADES 
TH; BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Trade. : id 
TneRE is an absence of movement in the pig iron trade, 
hich is very disappointing. Notwithstanding that Staffordshire 
r 4 Midland makers have little or no stocks, they are quite unable 
re -act better prices ; indeed, the direction of prices on ’Change 
ov (Thursday) in Birmingham was towards further fall. Con- 
= <i still pursue the policy to buy only in small parcels; many 
aon indeed, have no choice in the matter, the state of their 
srder-books in respect of finished iron being so unsatisfactory. It 
“ ow generally admitted that the increased activity which was 
vin ha a few-weeks ago was more artificial than real, as the 
aan has passed away without having elicited any sort of response 
ya the finished iron branches of the trade. Prices continue 
¢:_-Forge pig iron : Staffordshire common, 46s.; part-mine, 48s. 
ats, 6a.; est all-mine, 80s, to 81s.; cold blast, 110s.; North- 
amptonshire, 46s, to 47s.; Derbyshire, 47s. 6d. to 48s, 6d.; North 
Staffordshire, 49s, to 50s. 


Bar Iron and Sheet Trade. 

There is no improvement in the bar iron trade. A few 
houses here and there report that, they have booked better orders, 
put this can only be done by price ‘‘cutting” at the expense of 
other firms, demand showing no expansion, Marked bars remain 
at £7 to £8 for second and first grade qualities respectively. 
Unmarked bars fetch anything from £5 15s, to £6, and the Asso- 
ciation rate for North Staffordshire crown bars is still £6 10s. at 
the ports. Other prices are :~ Sheets : Singles, £7 2s. 6d. to 
£7 5s.; doubles, £7 5s, to £7 7s. 6d.; trebles, £7 17s, 6d. to £8 ; 
nised corrugated sheets—f,o.b. Liverpool—£12 10s.; hoop 
jron, £6 17s. 6d.; gas strip, £65s, to £6 7s. 6d.; slit nail rods, £7 ; 
ritetiron, £6 15s. to £7. The galvanised sheet makers are the 
best employed branch of the manufactured iron trade, though at 
the moment new orders for shipment are less numerous, 


galva' 


Steel and Constructive Engineering. 

Steel is selling rather better, particularly constructive 
engineering sections. Some considerable contracts for railway 
rolling stock are in hand, and a few substantial orders for bridge 
work have been given out by the railway companies, though the 
bridge-building yards are not uniformly busy by any means. 
Staffordshire rolled material prices are :- Engineering angles, 
£5 lds, to £5 17s. 6d.; girder plates, £6 to £6 2s. 6d.; boiler 
plates, £7; joists, £5 10s. to £6 5s.; and large mild bars, 
£6 7s. 6d. to £6 17s, 6d., according to size of order. The market 
for raw steel is temporarily detrimentally affected by another 
inrush of supplies from Belgium. Continental sheet bars are on 
offer at as low as £4 7s. 6d., delivered Birmingham, though local 
producers and South Wales makers ask £4 103. to £4 12s. 6d. 


The Tangye Memorial. 

At a meeting of the Tangye Memorial Committee in 
Birmingham this week, the Lord Mayor presiding, Sir Thus. 
Barclay, who acted as hon. secretary to the fund, reported that 
after providing, at a cost of £315, the memorial which was 
unveiled in the Art Gallery last December, there remained a 
balance in hand of £283. he committee determined to invest 
this sum in Liverpool Corporation 3 per cent. stock in trust to 
provide a £10 scholarship, to be entitled ‘‘ The Tangye Memorial 
Scholarship,” at the Birmingham School of Art. The committee 
is now dissolved. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday. 
The Month's Pig Iron Trade. 

TAKEN on the whole, trade in pig iron has scarcely been 
so satisfactory as in April. Had it not been for fair shipments 
from both Kast and West Coast ports, coupled with a better specu- 
lative demand, it would have been even more unsatisfactory. 
This fact has had a steadying influence on the market, and at the 
close some fair transactions are reported in hematite iron at about 
ls, per ton more on spot for West and 6d. to 1s. more for East 
Coast. The settlement of the Lincolnshire strike once more 
brought that class of iron into this market, but it did not affect 
Derbyshire, which has maintained the improvement made in April 
of 1s. to 1s, 6d. per ton, and is still oon value as compared with 
the first-named brands. Middlesbrough and Cleveland iron gene- 
rally has shown an improvement of 9d. to 1s. per ton. It has, 
however, been very variable, owing to the condition of the warrant 
market, but at the close the tone is quietly steady. Staffordshire 
was about 6d. per ton lower on the month, but there has not been 
any great amount of business passing in this class on spot. There 
has been an improvement in Scotch brands of 6d. to 9d. per ton, 
and it is somewhat singular that Glengarnock is quoted 6d. per 
ton more than Gartsherrie. Eglinton and Dalmellington have 
been scarce. No, 4 forge iron has been quiet, but is about 3d. per 
ton dearer at the close, 


Finished Iron. 


There has been no particular change to note during the 
month, but merchants have comp!ained of a lack of orders, On 
the other hand, makers state they are well booked, and tnat if 
there is any change in prices, it will be in an upward direction. 


Steel. 


The position as to plates is uncertain, but should there be 
a break up in the Makers’ Association, we shall no doubt see a drop 
of 5s, to 7s, 6d. per ton, when open competition is the order of the 
day. In this centre information was difficult to obtain. English 
—, _ been fairly steady, but foreign have been variable, and 
close dull, 


Copper, &c. 


Owing to the appreciation of the raw material, sheets 
have advanced since the beginning of April £2 per ton, and tough 
ingots £2 to £2 10s. per ton. Tubes, both brass and copper, are 
also fractionally higher. Sheet lead has been exceedingly steady. 
Tin: English ingots are 20s. to 30s. per ton lower on the month, 


Quotations. 


we Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s. 6d. ; Derbyshire, 52s. 6d. to 58s. ; Middles- 
brough, open brands, 57s. 4d. to 57s. 7d. Scotch: Gartsherrie, 
58s, 6d.; Glengarnock, 58s. 6d.; Eglinton, 57s. 3d. to 57s. 6d.; 
Dalmellington, 57s. 3d. to 57s. 6d., delivered Manchester; 
West Coast hematite, 58s. 6d.; East Coast ditto, 55s. 6d., 
both f.0.t. Delivered Heysham: Gartsherrie, 6s. 6d.; Glen- 
garnock, 56s, 6d.; Eglinton, 55s. 3d. to 55s. 6d.; Dalmellington, 
bis, 3d. to 55s. 6d. Delivered Preston: Gartsherrie, 57s. 6d.; 
Glengarnock, 57s. 6d.; Eglinton, 56s. 8d. to 56s. 6d.; Dal- 
mellington, 563. 3d. to 56s. 6d. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s, to £8. Steel: Bars, £6 2s. 6d. 
to £6 5s,; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s, 6d. 
to £7; sheets, £7 17s. 6d. to £8; boiler plates, £7 7s. 6d.; 
lates for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; 
nglish billets, £4 10s. to £4 15s.; foreign ditto, £4 2s. 6d. 
to £4 5s.; cold drawn steel, £9 5s, to £9 1 Copper : Sheets, 
£73 ; tough ingot, £63 to £63 10s. ; best selected, £63 to £63 10s. 
per ton ; copper tubes, 9d.; brass tubes, 78d.; condenser, 8éd.; 
rolled brass, 6gd.; brass wire, 63d.; brass turning rods, 6%d.; 





yellow metal, 63d. per lb. Sheet lead, £17 5s. per ton. 
tin ingots, £131 per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange on Tuesday was 
about an average one, tut with the warm weather there was no 
inclination to operate except for immediate requirements, The 
demand for house coal was almost at a minimum, except for best 
sorts, of which it is rather difficult to obtain delivery, and it is 
evident that production is being restricted to a large extent, in 
accordance with the demand. Shipping coal shows little or no 
improvement, and slack and steam coal are in buyers’ favour. 


English 


BaRRkoW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is not brisk, but the im- 
provement established a few weeks ago is fairly well maintained, 
and the indications are that before long a much more vigorous mar- 
ket will be experienced. The trade being done is mostly on prompt 
account, and forward sales are not as numerous nor as bulky as 
they might be expected to be, seeing the prospect of a very much 
more active state of trade at an early date. The official price for 
makers’ iron is 58s, net f.o.b., but in some instances higher rates 
are asked. These, however, are for special brands. The opera- 
tions in warrant iron are nil, and sellers are quoted at 56s, 14d. 
net cash. There is a growing disposition to increase the business 
doing in special iron, and there is a tendency to do less in ordinary 
mixed numbers, except in the instance of the Bessemer steel trade. 
The demand on the latter account is not very large. Stocks of 
warrant iron have been reduced 190 tons during the week, and 
now stand at 11,377 tons. A fair trade is being done in ferro- 
manganese, spiegeleise:, charcoal iron and scrap. Iron ore is in 
comparatively small demand, and native sorts are still quoted at 
17s., 13s. 6d., and 11s. for best, medium and ordinary, net at 
mines. Some good parcels of foreign ore have recently been 
imported and additional cargoes are on the way. Irish ores are 
also being used by smelters in the district. 


Steel. 

The steel works in the district are only partially em- 
ployed. The demand for rails on home, colonial, and foreign 
account is quiet. Foreign makers are keenly competing, even for 
the home trade. Owing to the inactivity in the shipbuilding 
trade the demand for shipbuilding material is quiet, but an 
improvement is looked forward to at an early date. 


Shipping and Coal. 

The shipping trade is improving. The exports of iron 
and steel from West Coast ports last week amounted to 16,348 
tons - iron 9565 tons and steel 6783 tons—against 12,684 tons for 
the corresponding period of last year, an increase of 3664 tons. 
For the year to date the shipments aggregate at 239,229 tons, 
against 212,270 tons for the corresponding period of last year, an 
a of 26,956 tons. Coal and coke represent a moderate 
trade, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Miners’ Eight Hours Act. 

AN important conference between representatives of the 
South and West Yorkshire Coalowners’ Association and the 
Yorkshire Miners’ Association took place at Sheffield on the 21st 
inst. It was in continuation of discussions initiated at a prior 
meeting held the previous week. The questions likely to arise 
under the Miners’ Eight Hours Act were considered. At the close 
of the conference there was no public or official statement made 
as to the results arrived at. 


Steam, Gas, and House Coal. 

Steam coal for shipment continues firm, prices ranging 
from 8s, 9d. to 9s, 3d. per ton, the bulk of the business being 
done at the middle price. This rather applies to “spot” lots 
than to contracts. The railway companies are not in the 
market at present. The railway contracts for locomotive steam 
coal are usually made in July and December, and invitations to 
tender will probably be out in the course of a few weeks. The 
last railway contracts were made at 8s. 6d. per ton, at which 
price the companies covered their requirements for the periods 
arranged for. Gas coal contracts are being generally made ata 
reduction of 6d. per ton on last year’s rate. Contracts for gas 
coal, as a rule, are made for the twelve months from the Ist of 
July. The demand for house coal, as is usual at this season of 
the year, is quiet, less tonnages going to several of the distant 
markets, whilst local requirements have eased off considerably. 
What business is being done is generally at the reduction of 9d. 
to 1s. a ton, recently noted, with occasional transactions on 
**spot” lots at lower rates. 


Small Coal and Coke. 

Small coal is in fair request, mostly for the Lancashire 
district, at 4s, 6d. to 5s. 6d. per ton. Secondary grades are not 
so actively called for. The Frodingham blast furnace men having 
now resumed work, the deliveries of coke to that district have 
improved. Quotations remain at former rates:—Best washed 
10s. 6d. to lls. per ton; unwashed, 10s. to 10s. 6d. per ton. 
The price of coke in Derbyshire has stiffened a little, partly owing 
to the resumption of work in Lincolnshire, and the consequent 
relief of competition by South Yorkshire. 


The Iron Market. 

Hematites are still firm, the official quotations remaining 
as before, and makers not pressing deliveries, in the expectation of 
higher prices ruling later on. West Coast hematites, 68s. to 69s. 
per ton; East Coast, 64s. to 65s. per ton, both less 24 per cent., 
delivered in Sheffield and Rotherham. Lincolnshire official quo- 
tations are unaltered, viz.:—No. 3 foundry, 47s. 6d. per ton; 
No. 4 ditto, 46s. 6d. per ton; No. 4 forge, 46s. 6d. per ton; 
No. 5, mottled and white, 46s. 6d. per ton; basic, 48s. per ton 
—the premium of 1s, 6d. per ton for deliveries to the end of 
June still being required. The difficulty of delivery referred to 
last week is now at anend. Derbyshire irons are also unaltered. 
No. 8 foundry, 50s. per ton; No. 4 forge, 49s. per ton. Both 
Lincolnshire and Derbyshire irons are net, delivered in Sheffield 
and Rotherham. 


Hoops, Bars, and Sheets, &c. 

Sheffield bar ironmakers find business even quieter than 
previously reported. The iron business in Derbyshire is also stated 
to be dull, more especially in the straight cast iron pipe department. 
Quotations are not changed, bar iron being at Pe 10s. per ton ; 
hoops, £7 10s. per ton ; sheets, £8 10s. per ton. 


The Heavy Trades. 

Some further small orders have been received for projec- 
tiles for the British and other Governments, but the departments 
affected could do with much more work of this description. 
Orders for railway material are still reported as slack, such as are 
coming forward being mainly for replenishment for the home com- 
panies, while the foreign requirements are only of small dimensions, 
The steel trade is pretty much as previously stated. 


Sheffield Chamber of Commerce. 

The Council of the Sheffield Chamber of Commerce, on the 
24th inst., considered the Check-weighing Bill, introduced into the 
House of Commons by the Home-office. The secretary was 
instructed to write the Home Secretary requesting him to receive 








a deputation from the Sheffield Chamber, in order that the views 
of Sheffield manufacturers may be laid before him. 


Retirement of the Inspector of Mines for the Midland 
District. 


On Saturday, Mr. A. H. Stokes, of Derby, who has just 
retired under the age limit from the post of Inspector of Mines for 
the Midland District, after thirty-five years’ service, was enter- 
tained to luncheon by members of the Midland Colliery Owners’ 
Association, and presented with an illuminated address and purse 
of gold. The proceedings took place at the Midland Hotel, Derby, 
when Mr. J, T. Todd, of the Blackwell Colliery Company, Limited, 
the chairman of the Association, presided over a large attendance 
of colliery owners and managers. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig fron. 


TuaT the pig iron market has become more favour- 
able to the gece vm is generally acknowledged, demand having 
become fairly animated, and prices have risen to a satisfac- 
tory extent. Traders have got over the scare which was created 
a fortnight ago, when speculators in Cleveland warrants made a 
rush to dispose of the lots they held, and brought prices down 
rather quickly. A good many of them unloaded, and then the 
market prices moved up again. Confidence has thus been restored 
to a great extent, and a large amount of buying has been done 
this week, not only in 1ron for early delivery, but also for the third 
quarter of the year. Ironmasters have again satisfactory order books, 
and the tendency of prices is upwards ; indeed, the situation con- 
trasts strongly with what it was about the middle of the month, 
and even last week. On the 14th May Cleveland warrants could 
be bought at as low a figure as 47s. 74d. cash, but on Wednesday 
this week the price was 48s. 74d. cash, which is almost as high as 
anything that has been realised this year. The ironmasters in 
this district have advanced the prices of Cleveland pig iron fully 
9d. per ton this week, and on Wolntales were realising for No. 3 
for prompt f.o.b. delivery fully 48s. 9d. per ton, with 49s. for 
June delivery and 49s. 6d. for delivery over the third quarter of 
the year, The quotations for other qualities have gone up in pro- 
portion, and for prompt delivery No. 1 has risen to 51s. 3d.; No. 4 
foundry to 48s.; No. 4 forge to 47s. 6d.; and mottled and white to 
47s, 


Hematite Pig Iron. 

An upward movement appears to have started in the 
East Coast hematite pig iron trade, but though demand is some- 
what better, the improvement has not yet been pronounced enough 
to enable the sellers to advance prices. Mixed numbers hematite 
iron for prompt f.o.b. delivery are now firm at 55s. 6d. per ton, 
and 56s. is asked for delivery July to September. Consumers will 
pay more for forward delivery than for prompt, which in itself is 
a good feature ; but it cannot be considered that hematite iron 
at present prices is dear, and producers ought to be realising more 
when the cost of their materials is taken into account. They have 
to pay more for ore. The Spanish mineowners have advanced 
prices during the last few days, and as freights have likewise been 
raised, merchants on this side have had to quote higher rates this 
week. The rate for steamers, Bilbao to Middlesbrough, has gone 
up to 4s. 3d. per ton, and to other ports the rise has been similar. 
For average Rubio ore 163. 6d. per ton has now to be paid 
delivered early at wharf in Tees, and that will not be accepted 
where delivery is beyond the end of next month. The price of 
coke is going up, and not less than 15s. 9d. per ton will be accepted 
for medium furnace coke delivered at Middlesbrough. It can 
fairly be said that the advances in the cost of ore and coke have 
considerably exceeded those in the price of pig iron itself, so that 
the producers are not as well off as they were earlier in the year, 
when the price they realised for their iron was below those which 
now rule. 


Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district this 
month have not been as good as were expected, those to the Con- 
tinent being smaller than were looked for, and the total shipments 
fall short of those of last month. The quantity shipped in May to 
26th was 98,313 tons, compared with 104,131 tons last month, 
99,864 tons in May, 1908, and 124,826 in May, 1907, all to 26th. 
To Scotland the deliveries show some improvement. 


Manufactured Iron and Steel. 


Improvement is reported in some branches of the steel 
industry, and prices are maintained. That, however, cannot be 
said of the steel plate trade, the members of which in this distric+ 
found it necessary on Wednesday to reduce their quotations 5s. 
per ton, after having kept them unchanged for months. But 
shipbuilders have bought very little, as they considered the prices 
too high, and some of them have gone to Germany for supplies ; 
they have been able to buy plates from both the Germans and the 
Belgians at prices below anything which the British platemakers 
would accept, and the consequence has been that German plates 
have been imported not only into the Clyde and at Belfast, but 
also into the Tyne. That state of affairs could not be allowed to 
go on, so meetings of the English and Scotch producers have been 
held this week at Carlisle, and it has been arranged to reduce the 
quotations 5s. per ton. That will place our shipbuilders in a 
better position for competing for orders for new vessels. The 
rate for steel ship plates is now £5 15s. per ton, less 24 per cent. 
Steel ship angles are kept at £5 12s. 6d., less 2} per cent., f.o.t. 


Shipbuilding. 

Shipbuilders are speaking more hopefully about their 
business, and they will be placed in a better itioa with the 
reduction in prices of plates, Shipowners will more disposed 
to give out more orders, especially as improvement is appearing in 
freights, especially to the Mediterranean and the Baltic, though the 
dearness of bunker coals is rather against the shipowners, The 
number of laid-up vessels is being reduced ; Jast week 13 were 
taken out of the list of idle vessels in the Tyne, and there are now 
62 at the buoys, about half the number reported at the beginning 
of the year. 


Coal and Coke. 

The threatened troubles in South Wales and Scotland 
between the miners and their employers tend to strengthen the 
coal market in this district, and prices have become very firm for 
forward delivery. The members of tie Durham Coal Trade Con- 
ciliation Board have failed to agree upon the wages to be paid at 
the collieries during the next quarter, and have submitted the 
dispute to their umpire, Lord Collins. That, however, is not 
likely to cause any stoppage of work, nor is the eight hours ques- 
tion, for the Act will not take effect in Durham and Northumber- 
land until January 1st next, whereas in other districts it will be 
applied on July Ist. Best steam coals are at 12s. 6d. per ton for 
early f.o.b. delivery ; best gas coals at 10s. 6d. to 10s. 9d., and 
Durham unscreened bunkers 93. 9d. to 10s. 6d. Coke prices are 
very firm at 15s. 9d. per ton for furnace quality, delivered 
Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Market. 


Tuer warrant market has been gradually assuming a 
stronger phase during the greater part of the week. Reports of 
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an improving tendency in America have had a stimulating effect. 
Troubles that are threatened in various industrial branches do not 
interfere with the view that pig iron may probably appreciate in 
the future. A strike in the coal trade, which is within the bounds 
of possibility, might lead to a reduction in the pig iron output, 
and as the foreign markets promise well, such a contingency might 
send up iron prices. Conjectures like these have been influencing 
the public views as to the prospects of the market. Since last 
report business has been done in Cleveland warrants at 47s. 94d. 
to 48s. 5d. cash, 48s, 1d. to 48s. 74d. one month, and 48s. 6d. to 
49s, three months. ‘Transactions are also noted at 48s. 3d. for 
delivery in eleven days and 48s, 44d. twenty days. 


Scoteh Makers’ Iron. 

The position as regards Scotch makers’ pig iron appears 
to be somewhat stronger than it was a week ago. Ordinary and 
special brands have met with a good demand for England, and 
although current shipments happen to be light, there is a pretty 
widespread demand forshipment abroad. In a number of instances 
»rices have recovered the decline which took place three weeks ago. 
Monkland, No. 1, is quoted at Glasgow 56s. ; No. 3, 54s. 6d.; 
Carnbroe, No. 1, 57s.; No. 3, 54s.; Clyde, No. 1, 60s.; No. 3, 54s.; 
Gartsherrie and Calder, Nos. 1, 60s. 6d.; Nos. 3, 54s. 6d. ; 
Summerlee, No. 1, 6ls.; No. 3, 56s.; Langloan, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Coltness, No. 1, 88s. 6d.; No. 3, 56s. 6d. ; 
Glengarnock, at Ardrossan, No. 1, 63s.; No. 3, 57s.; Eglinton, 
at Ardrossan or Troon, No. 1, 563.; No. 3, 54s.; Dalmellington, 
at Ayr, No. 1, 59s; No. 3, 54s.; Shotts, at Leith or Glasgow, 
No. 1, 60s. 6d. ; No. 3, 55s, 6d. ; Carron, at Grangemouth, No, 1, 
63s.; No. 3, 56s. per ton. 


The Hematite Trade, 

During the past week twenty cargoes of hematite ore 
arrived in the Clyde, eighteen being from abroad and two from 
England. The output of hematite pig iron is maintained as in 
recent weeks, but it is less than at this time last year to the 
extent of about 1700 tons per week. Considerable additions have 
been made to stocks in makers’ yards, but it is expected that these 
will all be required ere long. In the meantime, business is very 
slow. Merchants quote Scotch hematite 57s. 6d. per ton for 
delivery at the West of Scotland steel works, but it is understood 
that transactions might be effected on somewhat lower terms. 


Reduction of Steel Prices. 

The position in the steel trade has for some time been so 
dificult that makers had this week to submit the question to a 
meeting of representatives of the Association, which took place at 
Carlisle on Tuesday. Both Scotch and North of England repre- 
sentatives were in attendance, and as a result of their delibera- 
tions it was agreed to reduce prices 5s. per ton. A further 
meeting took place at Carlisle on Wednesday, when representa- 
tives of shipbuilders were also in attendance. The proceedings 
were held in private, but it was reported on Change in Glasgow 
that, at the solicitation of the shipbuilders, it was resolved to 
make a further reduction of 5s. on shipbuilding material, being 
10s. in all. This will make the prices as follows :—Angles, 
£5 10s.; ship plates, £5 12s. 6d.; and boiler plates, £5 17s, 6d., 
all less the usual 5 per cent. discount for cash in one month and 
delivery in Clyde district. 

The Coal Trade. 

A good deal of uncertainty has been introduced into the 
coal trade by the absolute refusal of the miners’ delegates at the 
meeting of the Conciliation Board in Glasgow at the end of last 
week to entertain the claim of the coalmasters for a reduction of 
wages, or to allow the question to go to arbitration in terms of the 
Board regulations. The miners have at present a nominal 
minimum wage of 6s. perday. The masters asked that a reduc- 
tion be made to 5s. 6d.. which was the minimum or basis pay 
under the Conciliation Board’s arrangement, to which the men 
are parties. But for some time it has been contended on behalf of 
the miners that 6s. a day ought to be the minimum living wage, and 
they have been encouraged to take up this position by the promised 
support of the British Confederation of Miners. It is thought 
the employers might consent to meet the men half-way and agree 
in the meantime to a minimum of 5s, 9d.; but as matters now 
stand the work of the Conciliation Board has come to a stand, and 
the coalmasters by reducing wages might bring on a general 
strike, which would affect close on 100,000 men. With such a pos- 
sibility, and also looking to the critical relations between the coal- 
owners of Wales and their workmen, there has been a somewhat 
firmer tendency in the coal trade during the last few days. The 
shipping business has been quite up to the average ; and, notwith- 
standing heavy outputs, prices of all kinds of coal are without 
material alteration. At Glasgow harbour, house coal for ship- 
ment is quoted 8s. 6d. to 8s. 9d.; steam, 8s. 9d. to 9s. 3d.; and 
splint, 8s. 9d. to 9s. per ton. In the different branches of the 
inland coal trade a fair business is being done. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Reduction of Wages. 

THE employers’ request that the wages shall be reduced 
74 per cent. has been conceded by Lord St. Alwyn, thus bringing 
the wage rate down to 474 per cent. above the standard of 1878, 
or, in other words, 174 per cent. above the minimum and 12} per 
cent. below the maximum fixed by the present Conciliation Board 
agreement as from the Ist of June next. 


Latest Prices at Cardiff. 

Best large steam, 16s. 3d. to 16s. 6d.; best seconds, 
lis. 6d. to 15s. 9d. ; ordinary seconds, 14s, 6d. to 14s. 9d.; best 
dry, 16s. 3d. to 16s. 9d.: ordinary dry, 14s. 6d. to 14s, 9d.; best 
washed nuts, 14s. to 14s. 6d.; seconds, 13s. to 13s. 6d.; best washed 
peas, 12s, 6d. to 12s, 9d.; seconds, lls. to 12s.; very best small, 
10s. 6d. to 10s. 9d.; best ordinaries, 93. 9d. to 10s. ; inferior sorts, 
8s, 9d. to 9s. 3d.; best Monmouthshire black vein, ]5s. 3d. to 
15s, 9d.; ordinary Western Valley, 14s. 3d. to 14s. 9d.; best 
Eastern Valley, 13s. 3d. to 13s. 9d.; seconds, 12s. 9d. to 13s, 
Bituminous coal: Very best household, 17s. 6d. to 18s.; best 
ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, large, 17s. 9d. to 
18s. 3d.; brush, 13s. 6d. to 14s.; small, 9s. 9d. to 10s. 6d.; No. 2 
Rhondda, large, 12s. 9d. to 13s.; through, 10s, to 10s. 6d.; small, 
Ss. 9d. to 9s. Patent fuel, 15s. to 16s. 


Last Week’s Coal Trade. 

It must have been an interesting spectacle to the number 
of visitors and others at the dock on the openiog day of the week 
to see the largeness of despatch, and the thorough efficiency 
indicated. Fully 70,000 tons steam coal were sent away in all 
directions from Cardiff. 


Newport Coal. 

Business good, but little change except more interest 
taken in early shipments. In house coal values show more declin- 
ing downward than is satisfactory, but, as at the sister port, the 
difficulties in front preclude a good buoyancy of tone. Best black 
vein, 15s. to 15s. 6d.; Western Valleys, 14s. 3d. to 14s. 6d. ; 
Eastern Valleys, 13s, to 13s. 3d. ; other sorts, 12s. 6d. to 12s. 9d.; 
best smalls, 8s. 9d. to 9s.; seconds, 8s. to 8s, 6d.; best house coal, 
15s, to 15s. 3d.; seconds, 14s, to 14s. 3d. Patent fuel, 14s, to 
14s. 6d ; coke, foundry, 17s. 3d. to 18s. 3d.; furnace, 16s, to 
16s. 6d. Pitwood, ex ship, 17s. 9d. to 18s. 


Swansea Coals. 
Increased prices were being asked in certain cases, 
though the market may be fairly described as brisk, but with 


little alteration. Anthracite coal:-Best malting, hand-picked, 
23s. to 23s. 6d. net ; seconds, 20s. 6d. to 21s. 6d.; big vein, large, 
18s. 6d. to 19s , less 24 ; red vein, large, 12s. 9d. to 13s, 6d., less 24 ; 
machine-made cobbles, 22s. to 23s, net; Paris nuts, 23s. to 
24s.; French nuts, 23s, to 24s. net; German nuts, 22s, 6d. 
to 24s. net ; beans, 16s. 3d. to 16s, 6d. net ; machine-made large 

, 10s. to 1ls.; fine peas, 8s. 6d. to 10s. net; rubbly culm, 

to 5s. 3d., less 2 duff, 3s. 3d. to 3s. 9d. net. Steam coal: 
Best large, 15s. to 15s. 6d., less 24; seconds, 13s, to 14s., less 
24 per cent. ; bunkers, 10s, 3d. to 10s. 9d., less 24 ; small, 8s. 6d. to 
10s., less 24; bituminous, No. 8, large, 18s. to 18s. 6d.; through, 
lds. to 15s. 3d., less 24; small, 10s. 3d. to 10s, 6d., less 2h, 
Patent fuel, 13s. 6d. to 13s. 9d., less 25. 


Tin-plate. 

Generally the tin-plate prospects are good. The four new 
tin mills started during the week are regarded as the forerunner of 
eighteen or twenty that will be in operation before the year is out, 
and the vigour instanced by promoters in one district is being well 
imitated in others. On the Metal Exchange this week the follow- 
ing quotations were given:—Ordinary B and Si 
lls. 104d.; I.C. ternes, 21s, to 23s.; C.A. roofing sheets, £8 7s. 6d. 
per ton to £8 10s.; finished black plates, £9 5s, to £9 10s.; gal- 
vanised sheets, 24 g., £12 10s.; block tin, £132 5s. cash, £133 5s, 
three months. 





Iron and Steel. 

Latest prices at Swansea :—Pig iron: Hematite, mixed 
numbers, 56s. 1d. cash and month ; Middlesbrough, 48s. 4d. cash, 
48s. 7d. month ; Scotch, 54s. 3d. cash and month ; Welsh hema- 
tite, 62s. delivered ; East Coast hematite, 60s. 6d. to 61s, 6d. c.i.f. 
Siemens steel bars, £4 8s, 9d. to £4 10s. No heavy rails, but 
estimated at last figures, Other quotations :—Copper, per ton, 
£60 cash, £60 13s. 9d. three months ; lead, English, £13 11s. 3d. 
per ton ; Spanish, £13 6s, 3d. per ton; spelter, £22 per ton; 
silver, 20}d. per oz. 


Swansea Valley: Associated Industries. 

There is the fullest satisfaction shown with the develop- 
ments going on and with the condition of the chief industries, 
All are emphatically doing well. Both the copper and spelter 
producing works are well employed, and the Mannesmann tube 
works, Mond nickel, and the British Metal Extraction Company's 
establishment are busy in unison. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorRK, May 17th. 

THE 25 per cent. duty proposed to be placed on iron ore, if it 
goes into effect, will be a disappointment to the steel makers along 
the Atlantic coast. Free ore is earnestly desired as an offset to 
the cheap lake ores used in the west. A strong fight will be made 
when the two Houses of Congress meet in conference, 

Enormous sales of wire and wire products, running, it is said, 
from 10,000 to 20,000 tons per day, were made last week on 
account of the cut in prices. All of the larger interests have 
supplied themselves for the season. An immense new tube mill, 
which has been under construction for three years, will soon be 
ready in the Pittsburg district. 

The Federal Government is in the market for 8000 tons of 
building material, to be used in the new Post-office building at the 
Pennsylvania terminal in this city. 

Bui'ding operations throughout the States are being pushed 
along actively, and the local wholesale houses report a heavy 
demand, especially for builders’ hardware. 

There are signs of expansion in establishments manufacturing 
hardware supplies. The improved tone in the iron market is 
helping the coke industry, and contracts are now being placed for 
summer and autumn delivery ; an effort is now being made to 
gather all independent coke producers into a syndicate. Pig iron 
is more active, the largest recent order being for 5000 tons, placed 
by the General Electric Company. The larger electrical companies 
are now contracting quite freely for pig iron, and should they 
cover their summer and autumn requirements, it would probably 
bring about an advance on other buyers. The railroad companies, 
or quite a number of them, are now quietly ordering steel rails, 
which is in some quarters regarded as the commencement of a 
general buying movement by the railroads. 

The order for fifty locomotives, which was recently placed by 
the Chesapeake and Ohio Railroad, has been followed this week 
by an order for 500 steel coal cars of 50 tons capacity. 

The International Harvester Company is about to invest 
5,790,000 dols. in France and Germany ia the erection of factories 
for the building of farm machinery. A twine factory will form 
part of the equipment. The works at Croix, in France, will 
employ some 2000 men. The implement manufacturers have just 
contracted for a year’s supply of iron and steel,which represents a 
money value of over 12,000,000 dols. Agricuitural interests are 
thriving, and all the present indications point to a normal crop. 
The general tone of the steel industry is stronger than it was a week 
ago, and there is much more buying, not only for early, but late 
delivery. Already slight advances have been made in crude and 
finished material, but it is more than probable that understand- 
ings have been arrived at by many of the large consuming 
interests which will enable them to secure supplies for the coming 
six months at prices prevailing previous to a week ago. The mills 
of the Pittsburg district are filling up, but with a probable 
surplus capacity of 25 per cent. The advances which are likely to 
be made will be unimportant. 








CATALOGUES. 
W. H. Casmry, Standard Buildings, City-square, Leeds.—This 
is a circular dealing with the ‘‘ Yorkshire ” boiler. 

MASON BROTHERS, Brandon-street, Leicester. —A list has reached 
us from this firm having reference to a new stone breaker for 
sledging and breaking to road-metal sizes, It is claimed to be 
the most simple and safest crushing hammer-action stone-breaking 
machine made. 

KEUFFEL AND Esser Co., 127, Fulton-street, New York.—This 
is an extensive and well-bound catalogue having reference to 
drawing and surveying instruments and materials. It contains 
nearly 550 pages. There are numerous illustrations. A well- 
arranged index at the end of the catalogue enables any specific 
information to be readily found. . 

8S. H. Heywoop AnD Co., Limited, Reddish, near Stockport.— 

This is a concise little pamphlet having reference to transporters 
and runways of the hand and electrically-operated types. Many 
illustrations are given showing these transporters and runways in 
various forms of industrial service, and each illustration is accom- 
panied by a brief account of the work being performed. 
THE HorFMAN MANUFACTURING ComPaNy, Chelmsford, Essex. 
—Circular No. 101 has reached us. It gives full particulars of the 
company’s standard single thrust bearings and washers in the 
heavy, medium, and light types. We are asked to announce that 
this cancels Circulars Nos. 10, 61, 81, 82, 83, 84, and also blue- 
prints Nos. 5801, 5802, and 5891. 

HERBERT MORRIS AND BASTERT, Limited, Empress Works, 
Loughborough, Leicestershire.—Book No. 57 has reached us, It 
contains many illustrations showing various kinds of travelling 





cranes made by this contpany in different kinds of industrial ser- 





—=—- 
vice. It has reference to three motor overhead travelling ¢ 
overhead travelling cranes lifting electrically, and travellime 
hand, or vice versd ; also hand overhead travelling cranes ng by 
book also deals with the ‘Q.E.F.” runway. Tables giving ps 
dimensions, &c., are included. 8 Prices, 








LAUNCHES AND TRIAL TRIPs. 


SAN ANTONIO, steel screw tank steamer ; built by Swan Hu 
and Wigham Richardson, Limited ; to the order of (C. Pestarant 
Son, Limited, Westminster ; dimensions, 403ft. by 50ft, 6in 5 
32ft.; to carry 7700 tons ; engines, triple-expansion, “in, 43 
72in. by 48in. stroke ; pressure, 180 lb,; constructed by the North’ 
Eastern Marine Engineering Company ; trial trip, May 1th, 2 

INLAND, turret steamer ; built by Wm. Doxford and Sons ; ¢ 
the order of the Angfartygsaktiebolaget Tirfing (Axel Brostrom 
and Son), Gothenburg ; dimensions, 292ft. by 434ft. by 21¢¢,. te 
carry 3700 tons; engines, triple-expansion, 22hin., 37in., 60in. b 
89in. stroke ; constructed by the builders ; launch, May 20th, ’ 

BoscaWEN, steel screw steamer ; built by Craig, Taylor, and Co, 
to the order of E. Jenkins and Co., of Cardiff ; dimensions 
290ft. by 40ft. Qin. by 20ft. 6in.; engines, triple-expansion’ 
2lfin., 36in., 39in.; pressure, 180 lb,; constructed by the North. 
Eastern Marine Engineering Company ; trial trip, May 20th, 








GaAs ENGINEERS AT BAMFoRD.—The Manchester and Distriot 
Institution of Gas Engineers held their 156th quarterly meetin 
last Saturday at Bamford, in Derbyshire. The area of the Inst 
tution comprises the whole of Yorkshire and Lancashire, The 
President, Mr. W. J. Morrison, of Sheffield, presided over a party 
of about seventy. At the business meeting following the luncheon 
at the Marquis of Granby Hotel, Mr. E. A. Harman, of Hudders. 
field, read an interesting paper on ‘“‘The Slot Meter System.’ 
The development of the system since its introduction, said Mr 
Harman, had been phenomenal, requiring an evolution and a 
revolution in distribution and collection, A dozen or more years 
since the general attitude of gas authorities towards the system 
was hardly serious, but to-day few undertakings could afford to 
ignore it. In August, 1896, as an experiment, the Hudders 
field Corporation purchased five dozen slot meters, since which 
date up to the end of March, 1909, the number fixed amounts to 
15,624. Mr. Harman proceeded to detail various features of the 
Hudderstield undertaking in connection with the slot meter 
system. Discussion on the paper was adjourned to a future meet- 
ing, and Mr. Harman was cordially thanked for it. The members 
afterwards proceeded to inspect the extensive reservoirs and dams 
being constructed in the Derwent Valley. 


Motor CARS AND THE BupGET.—It would appear from a state- 
ment issued by the Royal Automobile Club during the past month 
that the Chancellor of the Exchequer before fixing his new taxes 
on motor cars and petrol approached certain members of 
Parliament, who are also members of the Club, on the question of 
motor car taxation, The Chancellor stated that he felt compelled 
to take in hand the question of additional motor car taxation, and 
named a sum which he desired to obtain as the result of an 
increased direct tax on motor cars. At the same time the 
Chancellor expressed his anxiety to do something with regard to 
roads so as to meet modern traffic requirements, After numerous 
meetings with the members the Chancellor appeared to be satistied 
that the power basis of taxation was preferable to a weight basis ; 
with the sum available as the result of direct taxation it was not 
possible to do anything effective in the way of creating a (‘entral 
Road Authority, and, therefore, in order to warrant the creation of 
an effective central road authority it was necessary to devise a 
system of indirect taxation ; and that though there were objections 
tw any form of indirect tax, on the whole the suggested tax on 
petrol was the best system of indirect taxation. It was made 
clear to the Chancellor that the absolute condition in which any 
increased tax on motor vehicles or any indirect tax, such as was 
suggested on petrol, could be justified, was the immediate establish- 
ment of an effective central road authority. 

A New Fire Boat.—A powerful fire boat, embodying several 
new features, has just been completed by Messrs. Merryweather 
and Sons, of London, to the order of the Italian Government, for 
the protection of the naval port of Spezia. The hull is of steel, 
with an overall length of 50ft., beam 9ft. 6in., and draught 
3tt. 3in. It is propelled by an 80 horse-power six-cylinder internal 
combustion engine driving a single screw, giving a speed ahead of 
eight miles an hour. Reversing is effected by means of a reversing 
gear box. The fire engine is steam driven, of the double-cylinder 
vertical Greenwich pattern, and is provided with a quick steaming 
beiler capable of raising steam to working pressure in a few 
minutes. The boiler is fired with oil fuel. The fire engine dis- 
charges through a swivelling monitor, which can be turned in any 
direction, or through a special four-way delivery head with flexible 
hose attached, in the event of a number of jets being required. 
For fire protection purposes suction is taken from the side of the 
boat, through sluice valves and strainer boxes, but a connection is 
also fitted to the pump for flexible suction hose, which can be 
taken overboard for use in salvage operations. Steering is either 
by a wheel forward or a tiller aft. A powerful acetylene search- 
light is fitted in the fore part. At atrial trip on the Thames, 
several officials, and others interested in such craft being on board, 
a successful run was made from Greenwich to Westminster and 
back. At Westminster a pumpiog display was given, a 1 in. jet 
from the monitor being projected to a height of nearly 200ft. 

Contracts.—The British Uralite Company (1908), Limited, has 
within the past few days received from the War-oflice authorities 
four orders for its fireproof sheets—one for the North of England, 
one for the South of England, one for London, and one for South 
Africa.—Reavell and Co., Limited, have secured an order from 
the Mysore Gold Mining Company for a large two-stage air com- 
pressor of their direct-coupled type to be driven by a three-phase 
motor of 200 horse-power. We understand that the firm is busy 
at the present time with a number of important compressor con- 
tracts, largely for mining work at home and abrvad — The Stoke- 
on-Trent Board of Guardians have just accepted the tender of the 
Brightside Foundry and Engineenng Company, Limited, of Bir- 
mingham and Sheffield, for a combined system of water-softening 
and heating apparatus whereby the water will first be passed 
through a specially constructed water softener worked on the heat 
principle, the heat being obtained from the exhaust steam from 
the engine and pumps, and afterwards circulated through a system 
of pipes by means of circulating pumps.—Robey and Co., Limited, 
have received orders for two twin-tandem compound winding 
engines, each having cylinders 3lin. and 52in. diameter by 72in. 
stroke, with conical-ended drums,-for the Bedwas Navigation 
Colliery Company, South Wales; for one coupled winding engine 
with cylinders 28in. diameter by 72in. stroke, and one ditto with 
cylinders 28in. diameter by 60in. stroke, for the Coltness Iron 
Company. In addition to the above, they have also in a forward 
state two 5000 cubic feet capacity air compressors, one being for 
the Powell Duffryn Steam Coal Company, and the other for the 
Bedwas Navigation Colliery Company, Limited.—Mountain and 
Gibson and Thornewiil, Limited, have recently secured contracts 
for rolling stock and their other manufactures from the Admiralty, 
and the following towns and undertakings at home and abroad = 
Bradford, Llandudno, Colwyn Bay, Costa Rica, La Plata Tram- 
ways, London, Brighton and South Coast Railway, Canada, 
Oporto, and South Africa.—Ed. Bennis and Co., Limited, have 
recently received from various firms orders for forty-one stokers 
and plant of various kinds, among them being the firm’s high- 
duty smokeless coking stokers, In seven instances the order 
were repeat orders, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. , 
Tue position generally has not improved, but somé 

hes are in better activity, and in a number of instances 
brane have shown more firmness. Several large ‘ mixed” 
rates = adding manufacturing establishments to their concerns, 
works ar 3 works that had hitherto confined their operations to the 
and seer of raw material and semi-finished steel have done like- 
pole Nieder-Rheinische H iitte is reported to be contemplating 
pov ilding of a rolling mill, and also at some other establish- 
the bu xtensions are taking place, Recent changes in prices are : 
ments er ic, M. 97 to M. 108, against M. 98 to M. 103 last month ; 
Bars in bas "M. 114 to M. 120, against M. 115 to M. 120; sheets, 


boil Wr) to M. 125, against M. 117.50 to M. 122 60 p.t. 


sales of the Steel Convention. 

In April of the present year the sales of the Steel Conven- 

tion were 364,669 t., as compared to 520'811 t. in March of present 
s and against 37¥,956 t. in April, 1908. Deliveries are accord- 
yy 156,142 t. lower than in March of present year and 7287 t. 
ing!) ‘than in April, 1908. Of the deliveries in “April, 109,340 t. 
ves d steel, as compared to 144,946 t. in March and 


i-finishe 
oy gen requirements, 123,881t., as 


703 t, in April, 1908; in railway ’ 
Ted $0 504,456 t. in March of present year, and against 
il 198 t. in April, 1908; sectional iron, 151,448 t., against 
171,409 t. in March and 126,125 t. in April last year. 


List Rates. 
The following are the current list prices as given on the 
Diisseldorf ‘Change on May 7th: - Raw spathose iron ore, M. 10.90 ; 
roasted ditto, M. 15.50 ; Nassau red iron ore, M. 11.50 per ton net 
at mines ; spiegeleisen, M. 63 to M. 66; Rhenish- Westphalian and 
Siegerland white forge pig, M.56 to M. 58; steel iron, M. 58 to 
Mf. 60; German Bessemer, M. 59 to M.61; basic, M. 49 to M. 50 ; 
forge pig, Luxemburg quality, free Luxemburg, M. 44 to M. 46; 
Luxemburg foundry pig No. 3, M. 47 to M. 49 ; German foundry 
pig No. 1, M. 58 to M.60; No.3, M.57 to M. 59; German hema- 
tite, M. 59 to M.61 ; bars in basic, M. 97 to M. 103; iron bars, 
M. 122.50 to M.125; hoops, M.120 to M. 122.50; steel plates, 
M. 104 to M. 110; boiler plates in basic, M. 114 to M.120 ; sheets, 
M, 117.50 to M, 125; drawn wire in iron and steel, M. 127.50, all 
per ton free at works. There is not likely to be a change of 
importance in quotations during the third quarter, A Union of 
Wire and Wire Nail Dealers has recently been formed in Berlin. 


Coal in Germany. 

Weakness in demand and price continues the general 
account given of the coal market in Germany. The Upper 
Silesian Coal Convention resolved on a 15 per cent. reduction in 
output, against 10 per cent. during the last quarter. Coke, too, 
is very flat. The Rubr coal] trade has been exceedingly dull ; 
deliveries in dry sorts of coal were lower than last month. Current 
list rates are :— Gas coal, for summer, M. 12 p.t.; for winter, M. 13 
to M. 14p.t.; gas steam coal, M. 11 to M. 12 p.t.; coal for coke- 
making, M. 11 to M.12p.t.; best mixed sorts, M. 12.35 to M. 13 ; 
anthracite, M. 21 to M. 24.50 p.t.; coke, best quality, M. 19.50 to 
M. 22; blast furnace coke, M. 14.50 to M. 16.50; foundry coke, 
M, 17 to M. 19 p.t.; briquettes, M. 10.50 to M, 13.75 p.t. 


Austria-Hungary. 

Sales are languid, both in bars and in sectional iron, and 
as stocks are heavy, concessions are willingly granted wherever 
business offers. Girders improve slowly, owing to increasing 
life in the building line. Also the plate trade is favourably 
influenced by orders from the Galician petrol companies. The 
condition of the coal market in Austria-Hungary is fairly satisfac- 
tory, though the business done is not extensive ; especially in the 
Ostrau-Dombrau district, the pits are well supplied with fresh 
orders. 


Iron and S'eel in Belgium. 

In spite of fluctuations in prices, a slowly upward 
tendency can be noticed generaliy. Pig iron continues scarce, 
although the output has been considerably raised; current 
rates of 65f. p.t. for foundry pig No. 3, and 61f, p.t. for Charleroi 
pig iron are very firmly maintained. Daily production has risen to 
4594 t., as compared to 4743 t. for the same period last year. In 
the Charleroi district only 15 out of 20 blast furnaces are in blow ; 
in the Litge district 14 out of 18 blast furnaces are working, while 
in the Luxemburg district the existing six blast furnaces are in 
blow. Output for the first four monthsof present year was 462,380 t., 
against 367,660 t. for the corresponding period last year. Consumers 
in scrap iron being well provided till the end of June, a revival in 
this branch of business is not expected for the present quarter, and 
dulness prevails generally. While the rail trade develops satisfac- 
torily, girders continue lifeless, both locally and on foreign 
account. ‘lo meet English competition with more success than 
hitherto, the net price f.o.b. Antwerp has been fixed at £5 4s, and 
£5. Bars in basic are firm at £4 12s, p.t. f.o.b. Antwerp. Ex- 
port quotations for plates are stiffening ; £5 and £5 3s. are quoted. 
Heavy plates are improving. A stiffening tendency is noticed for 
engine fuel; contracts in Flénu coal for three and six months 
ahead are reported to have been secured. At the tenderings for 
coal for the State Railways, which took place on the 11th inst., 
both inland and foreign competition was keen. Compared to 
previous tenderings, offers in steam coal showed a rise of 0.25f. p.t., 
while dry sorts of coal were offered at 0.27f. less than previously, 








_New JomntING MATERIAL,—A new jointing material for steam 
pipes, &c., has recently been brought to our notice by Messrs, 
Krausse and Auerbach, of 45, Basinghall-street, E.C. his joint- 
ing, which is called Kandarit, is composed principally of mica, 
and it is claimed to be capable of resisting the highest tempera- 
tures as well as being absolutely impervious to damp. We are 
told that it has proved itself satisfactory with superheated steam 
at a temperature of 400 deg., and it is said that oil, fat, alkaloids, 
acids, and chlorides have no effect upon it. The jointing is sup- 
plied in sheets of 1000 by 1000 mm. up to 3000 mm. by 2400 mm., 
and in thicknesses of .6 mm. up to 10 mm.; also in rings or in any 
other shape required. A sample of the material has been sub- 
mitted to us; it is quite pliable and just as easy to handle as any 
other kind of jointing. 

. East Lonpon COLLEGE.—A_ course of three lectures on the 

Electrification of Main Lines ” will be delivered by Mr. Leonard 
Murphy, A.M,I.E.E., on the following dates at 8 p.m.:—First 
lecture, Wednesday, June 2nd, ‘‘The Conditions of Main and 
Suburban Traffic Compared : Present-day Tendencies, Figures of 
Train Resistance, Various Systems of Electrification, Limiting 
Factors ;” second lecture, Wednesday, June 9th, ‘‘Costs and 
Efficiencies of Direct-current and Single-phase Systems Compared : 
Typical Line Constructicns, Board of Trade and other Restric- 
sions, Direct-current and Single-phase Motor Characteristics Com- 
pared ;” third lecture, Wednesday, June 16th, ‘Cost of Power 
for Steam and Electrically Worked Raiiways: Arrangement and 


Braking, Goods Traffic.” A special lecture on ‘‘The Technical 
Aspect of the ‘G.B.’ System of E’ectric Tramways” will be 
delivered by Professor J.T. Morris, M.I EE, on Monday, June 
ith, at 8 pm. Applications for tickets of admission to the above 


coupling to project sufficiently beyond the edge of the adjacent 
— as to allow for the manipulation of the rivets or holts, 
whi 

are sixteen illustrations.— May 5th, 1909. 


9348. 


furnaces when operating under forced draught improved devices 


ee of the kind hitherto employed in marine and land boilers for inter- 
Disposition of Central Station and Sub-stations, Batteries, Control, | locking the furnace doors and air inlet valves in order to prevent 
risk of injury to the fireman by blowing back of the flames when 
the door is opened to charge the furnace with fuel. 
furnace is fitted with a hollow door frame B of the kind commonly 
employed in land and marine boilers provided ‘with Howden’s 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings. 


Copies of Specifications oy be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
en of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, 





Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM ENGINES. 


27,983. December 23rd, 1908,—AN IMPROVED CRANK SHAFT FOR 
STEAM ENGINES AND OTHER PuRposES, Henry Alfred Ivatt, of 
Avenue House, Doncaster. 

The object of this invention is, first, to obtain greater 
flexibility in the shaft, and to secure this flexibility in a single 
crank, or when two or more closely adjacent cranks are employed ; 
secondly, to obtain a more perfectly balanced shaft, either in the 
case of single or multiple-throw cranks ; and thirdly, ot facilitate 
and cheapen the renewal of the various parts when necessary. 

The crank shaft A is formed in two or more sections, each having an 

extended cheek B on the end adjacent to the crank. Thecrank pin 

C and its crank arms D D are forged, cast or built up in one piece, 


N° 27,983. 








separate from the shaft, and each crank arm D has an extended 
cheek E, which corresponds in size and shape to the cheek B on 
the shaft. The two pairs of cheeks BB and EE are adapted to 
form a double coupling and counterbalance for each crank, each 
coupling being secured by means of bolts, rivets, screws, or other 
suitable attachments F, on the side opposite to the crank pin, and 
being further locked in position by means of a projection G on the 
cheek E engaging with a corresponding recess in the cheek B. 
The two counterbalance couplings of each crank may be opposite 
each other, or they may be so arranged that one is more or less in 
advance of the other. In the latter arrangement one counter- 
balance coupling is slightly in front of and the other counter- 
balance coupling slightly behind the centre line of the shaft A 
and crank pin C, this arrangement causing one edge of each 


st still forming a perfect counterbalance for the crank. There 


STEAM GENERATORS. 


April 30th, 1908.—IMPROVEMENTS IN MEANS FOR INTER- 
LOCKING THE DOORS AND AIR-INLET DAMPERS OF LOCOMOTIVE 
BoILeR FuRNACES, James Howden and Co, Limited, of 195, 
Scotland-street, Glasgow, and James Howden Hume. 

This invention has for its object to provide in locomotive boiler 





























The boiler 


air piping C to an air trunk D to which air is supplied by a fan or 
blower in the usual way. In the lower part of the air trunk D, 
which is connected to the ash space below the furnace bars, is a 
ae or other valve G on whose spindle is an arm H connected 
by a link I w a hand lever J centred on the door frame B and 
whose inner end is linked to a small beam lever K, also centred on 
the door frame, and having at its free end a plunger bolt L pass- 
ing through a guide M on the frame directly over the latch N of 
the furnace door B!. When the door B! is closed, it is locked by 
means of the plunger bolt L, and before it can be opened, it is 
necessary to depress the hand lever J to the position indicated by 
dotted lines in order to withdraw the bolt L. This action of the 
hand lever serves to turn the butterfly valve G into the closed 
position to shut off the air supply to the under side of the furnace 
prior to the final withdrawal of the door-locking bolt. A butterfly 
valve is or may be fitted to close off the air-supply pipe C from 
the door frame, the spindle of this valve being provided with a 
hand lever Q for operating it.—May 5th, 1909. 


13,006. June 18th, 1908 —IMPROVEMENTS IN OR CONNECTED WITH 
VALVES, John William Sothern, of 59, Bridge-street, 
Glasgow. 

The object of this invention is to provide means for forcing the 
valve tightly upon its seating when set and for relieving tne 
pressure when the valve is required to be turned, and for prevent- 
ing the face of the valve from leaving the seating to any material 
extent. A designates the base of a valve casing, formed with an 
admission passage B and delivery es C, C1, terminating in 
ports in the face of a valve seating D, which projects above the sur- 
rounding parts of the base structure. E designates a rotary valve, 
having a channelled or recessed way F, adapted to connect the 
admission and delivery ports. In construction, one of the ports 
—for example, the port of the admission e B, as shown— 
may be set concentrically with the axis about which the valve 


N° 13.006. 
{> 





turns, and, if required, one, two, or more complementry delivery 
ports may be provided, in the example of construction illustrated 
two ports from the delivery passages C, C1 being shown. The base 
A of the valve casing is fitted with a cover G, formed with a 
surface bearing adapted to extend over a part of the back of the 
valve in order to restrict its movement away from the seating ; in 
one form, the surface bearing may extend over the back edge near 
the periphery of the valve, such, for example, as at H, or it may 
extend over the end of « central boss, such as at H!, or over the 
back part of the body of the valve, such asat H?. The cover may 
be fixed in position by studs. M designates a projecting ring, 
which may be formed on the face of the cover, adapted to be 
cut down as required in setting thecover. For turning the valve E 
an operating spindle N may be provided, passing through a stuffing- 
box formed in the head of the cover, the spindle having a terminal 
end N! formed to enter into locking engagement with a recess in 
the back of the valve, and in order to force the valve tightly 
against its seating when set provision is made for forcing the 
spindle down upon the valve, to accomplish which, in one form of 
construction, the spindle is formed with a collar P in conjunction 
with the provision of a crosshead R, carried by standards, extend- 
ing from the cover to receive a screwed sleeve T, arranged to 
encircle the spindle and act as a guide therefor, the sleeve being 
screw threaded on its periphery to screw into a correspondingly 
screwed aperture formed ia the centre of the crosshead R. In the 
forms of construction illustrated the valve spindle N is formed 
with a head N? for receiving a handle, and the screwed sleeve 'T is 
furnished with handles T1.—May 5th, 1909. 


19,370. September 15th, 1908.—IMPROVEMENTS IN SECTIONAL 
WATER-TUBE STEAM BOILERS, Thomas Gowen, of 129, Twenty- 
third-avenue, Seattle, King, Washington, U.S.A. 

The object of this invention is to provide improved means for 

supporting the headers and water tubes in water-tube boilers. 

Between down flow pipes A a plurality of sections, each comprising 





N° 19,370. 











a header B and two rows of water tubes C, are arranged, the tubes 
of one row alternating with those of the other, the headers being 
vertically divided by partitions D, into pairs of chambers, as X Y, 
one of which chambers has communication with the mud drum 
and the other with steam drum. The two rows of water tubes 
of each section each communicate with respective chambers of the 
header of such section and at their rear end portions are con- 
nected by couplings, as E, whereby communication is established 
between chambers X Y. The couplings are preferably formed 








lectures can be obtained from the registrar at the college, 





forced draught arrangements, the door frame being connected by 





with shoulders F, and are adapted to engage one on another, av 
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shown, thereby supporting the rows of water tubes at their rear 
end portions and relieving them of strain at their points of con- 
nection with headers. The lowest coupling can be engaged on any 
suitable support, as, for example, the wall. To facilitate the 
proper positioning and removal of headers the same are provided 
on their lower end portions with ‘‘shoes” H. These shoes are set 
at an angle so as to be inclined upwardly in a rearward direction 
and are adapted to engage and ride on the correspondingly 
inclined upper wall of mud drum, being secured thereto by bolts. 
The upper ends of the headers are also secured by bolts, as 
shown, to the steam drum.— May 5th, 1909. 


INTERNAL COMBUSTION ENGINES. 


10,689. November 16th, 1908.—IMPROVEMENTS IN WATER-COOLED 
CYLINDERS FOR INTERNAL COMBUSTION ENGINES, Leonard 
Albert Hindley, Harold Douglas Hindley, and William Stan- 
ford, all of Bourton, Dorset 

This invention relates to improvements in water-cooled cylinders 
for internal combustion engines of the type in which the cylinder 
walls and the exterior casing forming the water jacket are cast in 
one piece. It is well known that when casting cylinders of this 
type strains are set up through unequal contraction and expansion 
of the parts, often resulting infracture. To avoid this difficulty it 
has before been proposed to shape the outer wall in such manner 
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that it presents a series of corrugations which allow for a certain 
amount of unequal expansion or contraction between the water- 
jacket and cylinder. According to this invention, it is proposed 
when casting to include the valve-boxes as one with the cylinder 
and its water-jacket, the valve-boxes being disposed at one end of 
the cylinder and having an overhanging portion that constitutes 
part of the water-jacket and is joined by and integral with a corru- 
gated outer wall that extends towards and is integral with the 
opposite end of the cylinder. Like letters indicate like parts in 
the engravings. The cylinder A has cast in one piece with it the 
valve-boxes which are situated at the breech end. These have an 
overhanging portion B which constitutes part of the water-jacket, 
and is joined by a corrugated outer wall } which constitutes 
another portion of the water-jacket. The corrugated part / is 
made integral with the valve-boxes, and extends towards and is 
integral with the opposite end of the cylinder to that occupied by 
the valve-boxes. It is found in practice that very satisfactory 
results are obtained by situating the corrugated portion in this 
manner between the valve-boxes and the cylinder end.— May 5th, 


1909. 


TRANSMISSION AND POWER. 


9323. April 30th, 1908.—IMPROVEMENTS IN MECHANICAL CoN- 
NECTORS FOR ELECTRIC CABLES, John Stratton, of 37, Park- 
avenue, Old Trafford, Manchester, and Ernest Alexander 
Claremount, of Throstle Nest House, Old Trafford, Manchester. 

The object of this invention is to make an improved connector 
by means of which a good mechanical and electrical connec- 
tion can be readily secured between two sections of cable or 
conductor or between the end of acable or conductor and any 
terminal or other conductor to which it is to be connected. The 
improved connector consists of two outer shells the interior surface 
of which is partly tapered and partly threaded, also an inner 
screwed plug having a hexagon or other conveniently shaped head 
in the centre with a thread cut at either side of this head and 
tapered at each end beyond the thread, the taper ends of the plug 
corresponding in angle to the tapered interiors of the outer shells. 
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The tapered ends of the plug are bored to fit over the centre core 
of the cables or conductors, whether such core consists of a single 
wire or of two or more wires stranded together, and they have a 
slot eat through them longitudinally to provide for adaptability. 
A A are the outer shells. Bis the plug. Care the sections of the 
cable or conductor to be connected. D shows the bore in the ends 
of the plug B, and E is the slot to give adaptability and elasticity. 
The outer shells A A are passed over the respective ends of the 
cable or conductor, and the tapered ends at each end of the plug 
B are then respectively pressed into the ends of the sections 
of the cable to be connected so that the inner wire or core 
of each section of cable passes inside the bores of the plug, and 
the outer layers or strands remain outside of the tapered ends of 
the plug. The outer shells A A are then screwed up on the 
threads of the plug B until the wires of the outer layers of the 
cable are gripped between the tapered surfaces of the outer shell 
and the plug, and the ends of the plug are compressed upon the 
centre wires or cores of the cables or conductors.—May 5th, 1909. 


TRANSFORMERS. 


9146. April 27th, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELECTRIC TRANSFORMERS, Abtiengesellschaft, Brown, Boveri 
and Cie., of Baden, Switzerland. 

f This invention relates to electric transformers for direct currents 


an improved transformer for the above purpose. The invention 
consists in a direct-current transformer of the kind comprising one 
or more armatures and commutators and one or more fields 
arranged in such a way that two magnetic fluxes perpendicular to 
each other can be generated, wherein two pairs of brushes sub- 
stantially in the same axial direction as the two magnetic fluxes 
form the terminals of the primary and the secondary circuits or 
the terminals of the primary or secondary circuits and a closed 
exciting circuit, for the purpose of producing electromotive forces 
in order to transform the direct-current energy by mutual induc- 
tion, and by the rotation of the armature or of the brushes. In 
carrying the invention into effect in the form illustrated, the 
armature A is a direct-current armature provided with a commu- 
tator. The pair of brushes B B form part of the primary circuit, 
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and the pair of brushes CC form part of the secondary circuit of 
the common armature winding. Ifa current having any desired 
strength and direction is sent through each pair of brushes, the 
magnetic axes of the resulting amptre windings, and, conse- 
quently, also the interlinked magnetic flux of the armature will 
take a certain position between the brush axes B and C. The 
torque will be zero because the axis of the amptre winding coin- 
cides with that of the magnetic flux, provided equal magnetic 
resistances are existing in the two transverse directions. The 
torque is also nil when the armature is rotated and the currents 
are varied owing to the rotation of the same. When the arma- 
ture is rotated the total magnetic field will induce electro- 
magnetic forces in the circuits X and Y, which will, as regards the 
direction, be positive in the one circuit and negative in the other 
one. The energies which are induced in the two rotating arma- 
ture circuits are always equal and opposite to each other whether 
the energy in the outer circuit is utilised, or is short-circuited 
in the armature winding, that is, merely to excite the cross- 
armature field. There are seven illustrations and nine claims.— 
May 5th, 1909. 


DYNAMOS AND MOTORS. 


8972. April 24th, 1908.—IMPROVEMENTS IN OR IN CONNECTION 
WITH GENERATORS FOR HIGH FREQUENCY ELECTRIC CURRENTS, 
John Groeme Balsille, of Langton, 144, Venner-road, Syden- 
ham. 

This invention relates to generators for high frequency electric 
currents, and has for its objects to increase the efficiency of the 
machine and to obtain a higher frequency than heretofore. In 
applying the invention, by way of example, to a generator for use 
with wireless telegraphy or telephony, upon a base board of 
unmagnetisable material a number—say, 100—of pole pieces 
arranged in a circle and at equal intervals are mounted. These 
pole pieces are wound with copper wire in the usual manner, and 
are secured to the base board by any suitable means. The rotor 
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which revolves opposite the pole pieces comprises a number—say, 
96 to 98—of sections of heavily insulated wire mounted on radial 
arms. Each such section is formed with a central core of iron 
wire or of laminated iron ; the wire or lamin being insulated in 
any suitable manner. Thecore is furnished with a primary wind- 
ing of insulated wire and with an outer secondary winding of a 
few turns of wire; these secondary windings being connected to- 
gether, either in series or in parallel, according to circumstances. 
The terminals of the rotor sections, collectively, are connected to 
a condenser and inductance arranged in series therewith to form 
an oscillating circuit for the energy generated. The generator 
coils are preferably connected in series, and each coil is provided 
with a condenser arranged in shunt therewith ; this condenser 
serving to attune the circuit of each of the coils to the frequency 
of the oscillations generated. Or there may be one condenser to 
two generator coils. Placed across the terminals of the generating 
section is an oscillating circuit constituted by a variable condenser 
D and an inductance E.—May 5th, 1909. 


LIGHTING AND HEATING. 


4762. March 2nd, 1908 —IMPROVEMENTS IN ELEecTRIC Arc LAMPS, 
the Allgemeine Elektricitits-Gesellschaft, of Friedrich Karl-Ufer 
2-4, Berlin, Germany. 

This invention relates to electrodes for arc lamps, and has for 

its object an improved method whereby re-ignition is facilitated 

after the lamp has been extinguished and the electrodes have 
come together. It has been found that when cathodes of titanium 

oxide without metallic addition are burnt in combination with a 

metallic anode such as copper, the emission of light is very good, 

but during working such electrodes have the defect that when the 
lamp has been extinguished the are will not strixe again, not even 
if the titanium oxide cathode is enclosed in an iron tube. This is 


—<—= 
In order to make re-ignition possible the electrodes 
allowed to touch each other after the current is switched off” be 
this result can only be obtained by adopting the serlene ser 
lamp principle. Sometimes the pe @8 are so firmly fe 
together that they can only be separated by mechanics} fused 
with some difficulty. Ignition can be obtained, however yew 
anode is made of a suitable metal and the working pote rf the 
sufficiently high, This invention consists in the emplo ‘alin ~ 
metallic oxide cathode which when its non-conducting tj of a 
comes into contact with a suitable metallic anode Pod, cup 
pound which fuses when the current is re-established, and on 
allows the arc to re-strike, It has been found that’ iron j " 
suitable material of which to construct the anode for use in oN 
bination with a metallic oxide cathode. In the case of a titag 
oxide cathode burning in combination with an iron anode, th. 
fluid hot cup of the cathode touches the iron anode when the 
current is switched off, and the latter electrode js generally 
covered with a coating of titanium oxide powder and the oxidati y 
products of the iron, so as to form a fusible com} ound at the 
point of contact. By means of this invention, however, it jg p ; 
necessary to use mechanical means to separate the e}. ctrodes “\ 
re-ignition, because, on account of the unevenness «4 the tne 
pound which forms between the electrodes, and which; contain, 
small interstices, small arcs are formed when the current is 
switched on, and these arcs heat the fusible compound between 
the two electrodes until it again becomes fluid. Th electrodes 
can then be separated by any well-known device.—M./,, 51/,, 1909 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


918,923. CaprED PROJECTILE, 
March 17th, 1908. 

This — is for the combination of a shell having a pointed 

end and having an annular groove therein, with a split ring in the 


Al, J. Soden, Newark, N.J.— Filed 


(916,923) 





groove having a tapered portion, a cap bearing on the point of the 
shell and having a tapered portion to engage the tapered portion 
of the ring, and means for forcing the tapered portions together 
to compress the ring in the groove. There are ten claims. 


918,976. ENGINE-STARTING Device, S. Dillon, Edgewood Park, 
end J. Richardson, North Braddock, Pa, —Filed Septendy 
18th, 1908. : 

The drawing is almost self-explanatory. 


Bell-crank levers 
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worked by a piston move pawls or dogs which catch in notches in 
the rim of the fly-wheel. .There are eighteen claims. 


919,208. Surrack ConpENsER, J. FP. M. Patitz, Milirauke, 
Wis., assignor to Allis-Chalmers Company, Milwaukee, Wis., 
a Corporation of New Jersey.—Filed December 7th, 1906. : 

This is a condenser in which the system of removing condensing 


919,208] 








water in steps is adopted. The patent is for the combination in 4 
condenser of banks of horizontal tubes for condensing water, 4 
common admission means for distributing steam to all the banks, 
and a means for collecting and commonly discharging water of 





because the slag formed at their burning tips is not conductive, 





as regards pressure and strength, and has for its object to obtain 


condensation from all the banks. There are three claims. 
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Euptoyers have the pleasure of looking forward to 
another tax for the benefit of labour, and though it may 
be pleaded justly enough of it that it is but a little one, it 
is like the subject of that classical excuse, only too likely 
to grow. Mr. Winston Churchill wants £200,000 at once 
to establish a series of labour exchanges, and £170,000 per 
year for the future to maintain them, and he desires also as a 
corollary to this scheme to accumulate a labour insur- 
ance fund to which both the employer and employed 
will be compelled to contribute. Mr. Winston Churchill 
is obviously attacked by the prevailing complaint— 
Teutonia. His scheme, which may be studied in our last 
issue, is clearly based on the German model, and is 
founded on the belief that in Germany labour exchanges 
and insurances have been successful. That remains yet 
to be proved. No detail or fraction of the labour organi- 
cation of a country can be justly considered apart from all 


the other conditions which prevail. Mr. Churchill and | 


many other excellent people appear to be under the im- 
pression that you have only to establish a national 
system of transporting labour from one place to another, 
and unemployment ceases, and they imagine that the 
German example proves this to be a fact. If they had 
looked further beneath the surface they would have seen 
that it does nothing of the kind. It is because the 
German banks, insurance companies, and Government 
have taken steps to maintain employment that it is 
apparently successful. If there is no work, labour bureaux 
can do nothing; if there is plenty they are not needed. 
It is, by the way, to be noted that Mr. Churchill, recog- 
nising the sandy nature of the foundation on which he 
builds, proposed to underpin his structure by out-of-work 
insurance, 


PursuinG the principle that labour troubles are to be 
prevented by giving workmen a direct interest in the firm 
for which they work, Sir Christopher Furness, on 21st of 
the month, laid before a body of northern miners a scheme 
of co-partnership in the Wingate Colliery, which he, in 
conjunction with Sir Walter Scott and Mr. J. S. Barwick, 
has just purchased for the sum of £200,000. Sir Chris- 
topher proposed to the men that they should own one- 
quarter of the property, he and his partners also owning 
one-quarter each. For the men’s share £50,000 would 
have to be found, and every man and boy in the colliery 
would have to become a shareholder. It is recognised 
that few of the men can pay cash for their shares, and 
it is therefore proposed that they shall pay by 5 per 
cent. deductions from their wages, enjoying at the same 
time the dividends and profits attaching to the shares. 
How the £50,000 is to be raised is a moot point, but Sir 
Christopher Furness made the ingenious suggestion that 
the Miners’ Union of the district should advance it. Fail- 
ing that, he and his partners were prepared to find it. The 
scheme resembles in many respects that which has been 
already established at the Hartlepool Works, there 
are similar provisions for the settlement of disputes 
between employers and employed, and the same firmness 
on the two points, that every servant of the company 
must be a shareholder, and that on no account will a 
strike be tolerated. The general conditions of the scheme 
will be found in ourissue of May 28th. Whether the men 
accept or not has yet to be decided. 


A FEW days ago the British Cotton Growing Associa- 
tion, through one of its chief supporters, Sir Alfred Jones, 
gave some very striking facts about the cotton industry 
and its relationship with engineering. From the statistics 
given it appears that the estimated number of spindles in 
work in Great Britain for 1908 was 53} millions, and, 
taking the value of each spindle at 30s., we get a cost of 
nearly £80,000,000 for spinning mills alone, whilst to this 
must be added the cost of looms, printing, dyeing, and 
bleaching works, which are worth, perhaps, as much 
again. This shows strikingly the enormous value and 
extent of the British textile engineering industry, and it 
has to be remembered that this estimate refers only to 
the factories established in Great Britain, whereas 
enormous quantities of machinery are continually leaving 
these shores to equip spinning mills and similar factories 
in various parts of the world. British exports of textile 
machinery for the first four months of this year will be 
found, from the latest Board of Trade Returns, to 
approach three million sterling in value, actually 
£2,858,669.  Ploughs, irrigation machinery, and a 
variety of agricultural implements cannot fail to come 
into increasing demand if the cotton-growing move- 
ment spreads, as we trust it will do. 


AN important revision in the sailing of the fast mail 
steamers between Liverpool and New York has been 
Suggested during the past month, and is meeting with 


support in Lancashire and the North of England. It would 
obviously be a great advantage to secure the delivery 
of the mail in New York on Thursdays, as was 
done a week or two ago by the Mauretania, as this 
enables replies to correspondence from New York to be 
despatched by the outgoing steamer on Saturday. This 
convenience would be easily obtainable every week with 
the Lusitania and Mauretania if they were allowed to 
take up the west-bound mails at Liverpool and proceed 
direct to New York instead of calling at Queenstown and 
there embarking the mails which have been delivered by 
rail and cross-Channel steamer vid Holyhead and Kings- 
town. The chief gain would be on the other side of the 
Atlantic; but it is pointed out that there need be no loss 
of time on this side even with regard to London letters, 
as the mail from London to Queenstown occupies some 
six hours longer than the steamer from Liverpool to 
Queenstown, and Liverpool is, of course, within four 
hours of London by rail. It is contended by the advo- 
cates of the change that the reasons for the call at 
Queenstown which prevailed in the sixties have now 
practically disappeared. In those days the steamers took 
twice as long between Liverpool and Queenstown as they 
do now and found it convenient to call at the Irish port 
to pick up emigrants, meat, and vegetables. Emigration 
does not form anything like so important a branch of the 
trade now as formerly, while the equipment of the ships 
with refrigerating plants enables victuals to be stored for 
practically any length of time. 


Tue failure to launch the Dantor last month is another 
link in the long chain of incidents which have beset the 
French Marine and have thrown so much discredit upon 
the organisation of the service. At first giving rise to 
strange rumours, based upon an insinuation previously 
published in a local socialist journal that the spectators 
would very probably be deprived of the pleasure of seeing 
the battleship launched, the failure is happily not to be 
attributed to malevolence, and an investigation shows 
that there are several reasons to explain why the Danton 
stopped on the slips. The official explanation is to the 
effect that a new lubricant was employed which did not 
prove satisfactory, as part of it was absorbed by the wood 
and the remainder was washed away by the water which 
rose up over the slipways. The launching, too, was 
delayed until the tide was high, and the after body of 
the battleship offered resistance in the water before it 
was fairly under way. The incline of the slips is also 
stated to have been insufficient. A much more plausible 
explanation, however, appears to be that the total weight 
for launching was much above that estimated, on account 
of the battleship being well advanced with many hundreds 
of tons of armour plate in position. However this may 
be, the incident shows once more the lack of foresight 
which has already done so much harm to the French 
Marine and has cost the country incalculable sums of 
money. It is estimated that half a million francs will 
have to be spent to launch the Danton successfully. 


Tue descriptive account of the main drainage of 
London, written by Mr. Maurice Fitzmaurice, the Chief 
Engineer of the London County Council, which was pub- 
lished last month, gives a very lucid statement of the 
work done in recent years to bring the sanitary arrange- 
ments of the metropolis up to their present high standard 
of efficiency. Since the London County Council first took 
up the draining of the metropolitan area in 1889 it has 
expended on the work £4,285,512, and a further sum of 
about 1} mullions remains to be spent to complete the 
main drainage and relief schemes. Prior to 1889 the old 
Metropolitan Board of Works had spent no less than 
£6,824,877. When it is considered that the area over 
which the work is distributed is something like 140 square 
miles, and that the population affected is nearly 5} 
millions, or equal to the combined populations of Glasgow, 
Liverpool, Manchester, Salford, Leeds, Birmingham, 
Sheffield, Newcastle, Bristol, Hull, Dublin, Belfast, and 
Edinburgh ; furthermore, when we review what has been 
done with the sewage of other large towns similarly 
situated to London, namely, on tidal rivers and estuaries, 
London has every cause to be satisfied. Birkenhead, 
Bristol, Hull, and Liverpool, for instance, all discharge 
their sewage in the crude condition into the neighbouring 
rivers; whilst Belfast discharges it into the Lough. 
Dublin, Glasgow, and Southampton are the only other 
towns that think it necessary to make use of precipitation 
works before ridding themselves of the sewage. 


A FINE performance was made in the closing days of the 
month by the Zeppelin Airship No. 2. Starting from 
Friedrichshaven last Saturday night, the flight came to 
an end on Monday, having lasted just under 38 hours. 
Measured in a line, as the crow flies, the distance traversed 
during this period is about 615 miles, according to the 





Daily Telegraph; but, as evidencing the fact that the line 








which would be taken by the proverbial crow was not 
followed by the airship, we may say that figures published 
in Berlin give the mileage covered as 937 .5—1500 kiloms. 
—or 50 per cent. more than the shortest way. Taking the 
latter figure as correct, the average speed works out at 
nearly 24} miles an hour. Everyone will regret that this 
excellent feat was marred at the last by an accident. 
While yet some 75 miles from his starting point and from 
home, and while descending to take in further supplies of 
fuel, Count Zeppelin had the great misfortune to collide 
withatree. Asto exactly how much damage was caused 
accounts vary, but two of the seventeen-gas compart- 
ments were certainly wrecked. A good deal of disappoint- 
ment was caused by the fact that the airship was unable 
to visit Berlin, where an enormous crowd turned out to 
await its coming, but apparently when still some 80 miles 
from the capital, a head wind was found to be too strong, 
andit was decided to turn the vessel and run withit. The 
failure of the ship to achieve the object with which it had 
set out, and the accident when it attempted to land, ought 
to do something to improve the sleep of those anxious 
folk who look nightly for a fieet of German airships over 
London. 


Taser attacks that have been made recently upon some 
of the companies supplying the French Government with 
shipbuilding material gave special interest to the pro- 
ceedings at the annual banquet of forgemasters, which 
was held in Paris last month under the presidency of 
M. Guillain, chairman of the Comité des Forges de 
France, and M. Widmann, chairman of the Chambre 
Syndicale de la Construction Navale. All the leading 
members of the metallurgical industry were present, 
including Messrs. Eugéne Schneider, de Wendel, 
Delaunay-Belleville, Normand, Rateau, and Niclausse. 
The occasion was an appropriate one for the manufac- 
turers of shipbuilding material to give their views on the 
agitation created by the Parliamentary Commission of 
Enquiry, and these views were expressed by M. Guillain, 
who said that each should bear his responsibilities, but 
that it was a serious error to mislead public opinion by 
giving undue prominence to unimportant incidents. 
The French metallurgical industry had done nothing to 
lessen the country’s confidence, and it was a pity that 
these attacks should be made at a time when it was 
becoming so difficult to secure business abroad. They 
had reconstructed the war material of Spain, Bulgaria, 
Servia, Mexico, and Greece, and the only French battle- 
ship of recent construction which had been under fire— 
the Cesarewitch—had shown itself possessed of excellent 
qualities. Those who were attacking the great manu- 
facturing interests should not forget that the metallurgical 
industries gave employment to 200,000 hands, while an 
incalculable number of wage earners depended upon the 
auxiliary branches of the industry. 


Quits a short piece of main line—not quite four miles 
long—was put into service on the 2nd ult. This 
is known as the Kingsbury and Water Orton line of 
the Midland Railway. It lies in the main route of 
this company’s line between Birmingham and Derby, 
and short though it is, it will resulé in a consider- 
able saving of running time between the two places. 
Although the actual distance to be traversed by the new 
line is not very much shorter than that of the line it 
supersedes—only some 1} miles—the time saved will be 
as much as from four to five minutes, as a sharp curve at 
Whitacre Junction prevented high speeds at this point. 
The history of why there bas not hitherto been a more 
direct line between two such important points as Birming- 
ham and Derby was fully discussed in our issue of May 7th, 
so that it will not be necessary to go into the matter again. 
Notwithstanding the short length of this new avoiding 
line, a great many difficulties had to be overcome during 
its construction. For example, the river Tame had to be 
crossed twice ; marshy ground had to be traversed, neces- 
sitating deep foundations; and there are no fewer than 
thirty bridges over and under the railway, besides a num- 
ber of culverts. It must have been a costly piece of road, 
and this points to the fact that the Midland Company 
attaches considerable importance to this latest addition 
to its mileage. 


On May 5th took place the formal opening by the 
Lord Mayor of the large covered reservoir at Honor 
Oak, which has been under construction for some 
years past. This reservoir will augment the capacity for 
filtered water at the disposal of the Metropolitan Water 
Board by some 58 million gallons, and is noteworthy in 
that it is the largest covered filtered-water reservoir in the 
world. A further feature is that the bricks which enter 
largely into its construction—some 17,000,000 having 
been thus employed—were made on the site from part of 
the material which it was necessary to excavate. The 
inception of the undertaking goes back to the days of the 





old Southwark and Vauxhall Water Company, when the 
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plans were got out in their entirety by Mr. J. W. 
Restler, who is now deputy chief engineer to the 
Board. There was some little delay owing to the sup- 
pression of the old companies and the création of the 
Water Board, but latterly work has proceeded apace, and 
by now the reservoir must be full, if, indeed, it is not 
already in service. We have already published a com- 
plete description cf it in our issue of May 7th, and we 
need not again refer to it in detail. It is without any 
exaggeration a magnificent piece of work, and reflects the 
greatest credit on Mr. Restler, who not only originated 
and designed it but also superintended the whole construc- 
tion, and on the contractors, J. Moran and Son, Limited. 
Many difficulties were met with as the work progressed, 
but they were all most successfully surmounted. 


THE construction of the pedestrian subways at the 
Queen Victoria-street end of the Thames Embankment is 
proceeding at a rapid rate, notwithstanding some difficult 
engineering work. These subways are being constructed 
from the Hand-in-Hand Insurance Company’s offices, at 
the corner of Queen Victoria-street and New Bridge-street 
to the north end of Blackfriars Bridge on the Embank- 
ment, and from a point opposite the Blackfriars Station 
of the District Railway to de Keyser’s Hotel on the 
northern side of the Embankment. There will be no 
direct communication with the railway station, however. 
At present no work has been done upon the four entrances 
and stairways, the contractors having confined their 
attention to cutting the portion of the subways actually 
under the surface of the roadway. About 100ft. of this 
cut-and-cover work has been actually completed. The 
chief difficulty which has had to be contended with is 
the pipe subway of the London County Council which 
runs along the Embankment and crosses over the tunnel 
of the District Railway at the very spot where the subways 
are being constructed. -As there was not sutlicient room 
on the top of the railway for both the pipe subway and 
the pedestrian subway, the former has had to be diverted 
to run alongside the railway tunnel at this particular 
point. The mains of no less than six gas, water, and 
electric lighting authorities are in this pipe subway, and 
as the conditions of the contract provide for the diversion 
of the subway without interfering with the service given 
by any of these mains, it will be realised that the work 
presents some difficulty ; duplicate pipes and mains have 
had to be laid to maintain the services. Already, however, 
the mains of three of the authorities have been successfully 
dealt with. When completed the new subways will be 
10ft. wide and 8ft. high, and will be lined with white 
glazed tiles. Near de Keyser’s Hotel the subways will be 
over the old Fleet ditch, which is only 8ft. below the sur- 
face of the roadway at this point. The ditch is 18ft. high 
by 12ft. wide, and the work now in progress will necessitate 
removing the brick roof of the sewer and substituting an 
iron one at a slightly lower level. 


Tue policy of the French Government in endeavouring 
to obtain control over the transport companies is 
exemplified once again in the conditions under which it 
is proposed to renew the subvention contract with the 
Messageries Maritimes. This is one of the oldest steam- 
ship companies in France, and one of the least prosperous. 
Its ships are for the most part old, and owing to its 
obsolete equipment the company is unable to compete 
with the English lines engaged in the same service. The 
present subvention contract for the carrying of mails and 
merchandise for the State expires in 1912, and the com- 
pany has to be advieed three years beforehand as to 
whether the contract will be renewed or not. The 
Government evidently see in this an occasion to obtain 
control over a steamship line as it has over the Western 
railway. In view, however, of the opposition experienced 
over the acquisition of the railway the Government are 
negotiating with the Messageries Maritimes in such a 
manner as to leave the question of State working in the back- 
ground. Nevertheless, the final result would be to convert 
the Messageries Maritimes into a State line. It is pro- 
posed to grant a minimum subsidy of 15,000,000f. and a 
maximum of 17,500,000f. during a period of twenty-five 
years, thus representing a total sum of 375,000,000f. to 
437,000,000f. 


Tse proposal to renew the subvention of the 
Messageries Maratime is being strongly objected to 
on the ground, first, that with the huge increase in public 
expenditure due to old age pensions and naval construc- 
tions such an additional burden would be intolerable, and, 
secondly, that the granting of such huge subsidies over 
so long a period to a company unable td pay satisfactory 
dividends would be a bad investment. The Messageries 
Maritimes argue that if they are unable to do so well as 
the competing English lines it is because their hands are 
tied by the Legislature, which insists upon nearly all the 
crew being of French nationality, and° imposes other 





restrictions which place the French navigation companies 
ata greatdisadvantage. There is alsoa great loss through 
the company being obliged to transport civil servants and 
others at reduced rates. This, however, does not affect 
the objections to the Government proposal, and it is 
pointed out that Government should have invited tenders 
from other navigation companies before treating with 
the Messageries Maritimes, and there is so strong a 
suspicion that the proposal is merely the thin end of the 
wedge to secure State control over this steamship line 
that the attempt of Government to rush the Bill through 
failed, and the debate has been adjourned. 


Tur Great Northern—Great Central—Great Eastern 
Railways (Working Union) Bill was withdrawn by the 
companies during April, and thus was removed the oppor- 
tunity for a Select Committee to consider the question of 
amalgamations, working agreements, pooling, «c., which 
the President of the Board of Trade said in the House on 
May 6th would have gathered a great deal of valuable 
information. This remark was made in a debate on the 
London and North-Western—Midland agreement, which, 
Mr. Churchill said, the two companies, as an act of grace, 
had agreed that Colonel Lockwood—a North-Western 
director—should lay on the table. Colonel Lockwood 
later said that out of 1717 persons affected by the agree- 
ment none had been dismissed as a result, and only 
fifty-one had been reduced in pay, the average reduction 
being 18d. per week. As to amalgamations, Mr. 
Churchill said that he was reluctant to place railway 
matters under the ban of a Royal Commission, and he did 
not think that a Joint or Select Committee could com- 
plete its labours during the session; he therefore pro- 
posed to appoint a strong departmental committee—not 
of officials, but of experts and persons of public repute, 
including members of both Houses—which might report 
by the end of the year in time for legislation to be prepared 
and introduced, if necessary, next session. The North- 
Western—Midland agreement has not yet been made 
public, nor the constitution of the departmental com- 
mittee announced. In the meantime, the Bills for vest- 
ing the Rhymney and Cardiff Railways in the Taff Vale 
Railway have passed the committee stage in the House 
of Lords and been read a third time there. They have 
still to come before the Lower House. 


Tue Conseil Supérieur de la Marine has been discussing 
a Naval Defence Bill which will probably be introduced 
into the Chamber of Deputies during the present session. 
So far no specific Act has existed determining the 
strength of the navy, but this was done by the programme 
of 1900, when the minimum rumber of vessels was fixed 
at 28 battleships, composing four squadrons of six battle- 
ships each, with four battleships in reserve, and 24 
armoured cruisers, composing eight divisions of three 
ships. As is well known, the 1900 programme was never 
fully carried out; and now that a determined effort is to 
be made to put the French navy upon a strong footing, a 
new Bill is to be introduced. Three proposals have been 
presented to the Conseil Supérieur de la Marine, one 
giving the strength at 22 battleships, another at 28 battle- 
ships, and a third at 38 battleships. The second is merely 
a revival of the 1900 programme, and is hardly likely to 
meet with: much favour. The Conseil is of the opinion 
that it does not take into account what is being done by 
other countries, by which is obviously meant Germany. 
For this reason it is proposed that the navy in 1919 or 
1920 should be composed of 38 battleships, which, while 
placing France in the fourth rank after Germany, will yet 
leave her much inferior to the German strength in power- 
ful armoured cruisers. Another point of inferiority is 
that the life of French ships is regarded as 25 years from 
the time of launcbing, while in Germany it is taken at 20 
years from the time of putting the vessels on the stocks. If 
the French navy is to be put on the same footing as the 
German, it will be necessary to build 25 battleships dur- 
ing the next eight years at the average rate of three a 
year and to complete them in a maximum period of 36 
months. Whatever may be the solution adopted, it is 
certain that France sees the necessity of making heavy 
sacrifices for the navy, and is prepared to spend as much 
money as may be required to create a fleet equal to that 
against which it may have to measure its strength in the 
future, while the reforms now being effected in the organi- 
sation of the marine are a guarantee that the programme 
will be executed under economical and satisfactory 
conditions. 


THE question of graving dock accommodation for battle- 
ships continues to occupy considerable attention both in 
Parliament and in the Press. The First Lord of the Ad- 
miralty has again and again been called upon in the 
House of Commons to reply to questions on the subject, 
and has been forced to admit that Germany has at the 
present moment no less than six docks in North Sea 
ports—excluding Kiel—which are capable of taking in 





the largest battleships being built for the Imperial nayy, 
Incidentally Mr. McKenna has stated the amount of the 
bonus to be paid to the contractors for the Rosyth works 
for their completion within the contract time of seyen 
years. It will be at the rate of £800 per week, and a 
similar sum is offered in respect of the new Portsmouth 
entrance lock if completed before the contract date. (On 
May 20th Mr. McKenna received a deputation from 
Tyneside, introduced by Lord Joicey. The deputation 
urged upon the First Lord the advantages of Jarrow 
Slake as a site for a large floating dock, but nothing 
further could be obtained from Mr. McKenna thai an 
assurance that the question of additional docking accom. 
modation on the East Coast is receiving the attention of 
the Admiralty. The proposal has also been made to 
enlarge the Hebburn Dry Dock on the Tyne, but it is 
hardly likely that this suggestion will be adopted, as 
adequate enlargement would be a very costly undertaking, 
and result in the only large graving dock on the Hast 
Coast being put out of use for at least two years, 
Cromarty Firth is also put forward as a suitable site for a 
floating dock, but the First Lord’s replies to questions in 
the House indicate that the suggestion is not regarded 
with favour at the Admiralty. The agreement between 
the Admiralty and the Dundee Harbour Commissioners 
for the lease of a portion of the old West Docks at Dundee 
for use as a dep6t for submarines has been confirmed by 
the Commissioners. The agreement is for tive years, and 
the Admiralty will pay a rental of £5000 per annum. 


Ture Welsh Railway Bills, which were before Lord 
Camperdown’s Committee in the House of Lords for 
three weeks, were ordered to be reported for third reading 
on the 25th May. The two Bills are promoted by the 
Taff Vale Railway Company—one for the amalgamation 
of the Rhymney Railway Company, and the other for the 
vesting in them of the Cardiff Railway Company. The 
Taff Vale Company has a capital of £10,212,000, and the 
Rhymney Railway Company, whose capital is a little 
under three millions sterling, will be acquired on pay- 
ment of £8,555,855 in debenture and preference stock of 
the first-named company. The Rhymney Company has 
about 64 miles of railway open, and possesses no docks of 
its own, although it has connections with the Bute Docks. 
The Taff Vale Company is the owner of the Penarth 
Docks and of about 127 miles of railway. The Second 
Bill has for its object the acquisition of the Cardiff Rail- 
way Company by the Taff Vale Company, in exchange 
for £2,033,300 3 per cent. debenture stock, £2,050,000 
4 per cent. preference stock, and £1,000,000 ordinary 
stock of the latter company, in addition to a cash pay- 
ment of £500,000. The Cardiff Railway Company has a 
capital of about six millions sterling. Since 1894 the 
present Lord Bute and his father—the late Marquis 
have spent over £2,000,000 on dock and railway works at 
Carditi, the Bute family having found four millions out of 
the six millions capital of the company. The present Lord 
Bute, feeling that his position in reference to the Carditi 
dock and railway interests was too onerous to be held by 
one individual, offered the docks to the Cardiff Corpora- 
tion, but they declined to accept it. Subsequent nego- 
tiations were opened with the Great Western Railway 
with equally negative results, and failing these proposals 
the transfer of the Bute property to the Taff Vale Com- 
pany was arranged. The Cardiff Railway Company owns, 
in addition to the Bute Docks at Cardiff, about 23 miles 
of railway, extending into the Welsh coalfield as far as 
Pontypridd. The Bills were opposed by the Barry Railway 
Company, the Alexandra (Newport) Docks and Railway 
Company, and Lord Plymouth among others. Both Bills 
were passed by the Committee without material amend- 
ment, and unless rejected by a Commons Committee— 
an unlikely contingency—they will become law in due 
course of time. 


EncouraGEp by the success of the routes already 
established, the Austrian Post-office is further developing 
the automobile lines in the tourist districts, particularly 
in the Tyrol. In a few days motor postal omnibuses will 
be run from Toblach to Cortini over one of the most 
beautiful and popular mountain roads in the Dolomites. 
Each omnibus will have accommodation for seventeen 
persons and room for heavy luggage. In case of necessity 
a “trailer” omnibus can be attached. The distance of 
nineteen miles will be covered in two hours instead of 
four hours taken by the present four-horse vehicles. The 
Toblach-Cortini line will be extended to Pieve, thus 
making connection with the line from Bozen to Pieve. 
This will open up an automobile live of ninety-seven miles 
through the most magnificent scenery of the Dolomites, 
the road in places ascending to a height of more than 
7000ft. The fares have been made as low as possible. 
Later in the summer the present automobile line from 
Predazzo to San Martino di Castrozzo will be extended to 
Primiero. New routes are also being opened up in 
North Tyrol. In fact, the Government's experiments in 
this field have proved so successful that private persons 
have decided to open up lines. 
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SMALL ARMS AND MACHINE TOOL WORKS. 


OQwine to various causes, the name of the firm of 
Vickers, Sons and Maxim, Limited, has for many years 
been prominently before the public. This is, of course, 


principally due to the ver, eminent position to which the 


firm has attained in the departments of shipbuilding and | 


ordnance construction, as well as to the practical revolu- 


400 volts. Besides a most complete equipment of arc 
lamps at close intervals down the various bays of the 
shops, each machine and fitter’s bench is provided with 
its individual adjustable lamp. 

Before dealing with the various shops separately, we 
must also draw attention to the heating and ventilating 
of the buildings. This is carried out on the plenum system, 
the air being heated by steam raised in a large Hornsby 
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PLAN OF THE WORKS 


tion effected in warfare by Sir Hiram Maxim’s automatic 
gun. But our readers are probably not aware that the 
company has for some years been placing small machine 
tools on the market, and that it has now established at 
Erith a department specially equipped for the develop- 
ment of this branch of engineering, in addition to the 
manufacture of small arms hitherto carried on there. 
The new buildings are known as the St. John’s Works, 
and are situated only a few.miles south-east of London, 
the South-Eastern and Chatham Railway running along- 
side. The river. Thames, too, is only a few hundred yards | 
distant, and advantage is taken of this fact by having 
most of the merchandise traflic water-borne, there being 
a special wharf appropriated to the company’s use. 20,3, 

It is not intended that this article shall embrace a 
description of the whole of the works established by 
the company at Erith, but merely the department 
— with the construction of small arms and machine 
tools. 

The main shop set aside for this purpose consists of a large 
steel and brick building covering an area of 68,750 sq. ft., 
divided into stores, inspection, and minor shops by wired 
partitions, as is clearly shown in the several illustrations 
which we give here and in a two-page Supplement. In 
a separate building there are included the joinery and 
pattern shop, the small arms and machine tool stores, | 
and the pattern stores and store rooms, while abutting on 
this is a large wood store and boiler-house, all of which 
we shall deal with more fully later on. On a vacant 
space adjoining the wood working shop, and shown on the 
plan above, the company proposes shortly to erect a 
foundry fully capable of furnishiog all the phosphor 
bronze, aluminium and gun-metal castings which are 
required for the work which is being carried on there. | 
The plan referred to above illustrates the arrangement of 
the works and shows the disposition of the various shops. 

The buildings are particularly fine, and have 
evidently had a considerable amount of care bestowed 
upon their design, for everything appears to have been 
very carefully thought out and carried into effect. The 
building is lofty, the outer walls are of brick, while 
the glass roof is supported by light steel roof trusses | 
carried on steel stanchions. One of the features which | 
at once attracts notice is the excellent arrangement | 
of both the natural and artificial lighting facilities of the 
shops. Every opportunity has been taken to utilise both 
all the available light obtainable either from the roof | 
or from mural sources, while the artificial lighting is 
likewise on a very ample scale. 

It is indeed interesting to note the great care which 
the designer has taken in all places where wood-working 
is being carried on, to exclude so far as possible the 
injurious effect which the sun has on wood, and yet at 


the same time to give plenty of light without having to | sub-divided by a passa 
When artificial lighting has to | Several views of different parts of the shop are given in | of about 70ft. by 25ft. Adjacent to this there is a depart- 


use an artificial supply. 


boiler, and distributed by a large centrifugal fan situated 
in the centre of the machine shop. This fan is elec- 
trically driven. 

The principal machine shop, in which the small tools 
are made and the various parts of the Maxim guns are 
machined, is a large section of the building about 265ft. in 
length and 125ft. in width. It is divided by the roof 
supporting stanchions into five bays, and these are again 


| manipulation of materials. 





machines comprise all types, lathes, drilling machines 
milling machines, shaping machines, many of American 
manufacture, but a large number by such well-known 
British firms as Muirs, Herberts, John Lang and Son, 
Greenwood and Batley, and Archdales. There are more 
than 400 machines in the shop, and the different types 
are naturally classified and placed together. 

There is a special machine for the tapping out of gun 
barrels, and a rifling machine, manufactured by Messrs. 
Greenwood and Batley, which has had special modifications 
introduced by Vickers, Sons, and Maxim themselves. 
There is an ordinary vertical press by Stiles and Parten, 
while with one exception all the slotting machines have 
been supplied by Muir and Co., Limited. The plane and 
profile milling machines are by Platt and Whitney and 
the Hardy Machine Company. Messrs. Barriquand and 
Marre, of Paris, have furnished several horizontal milling 
machines. We were rather interested to see an old 
English profiling milling machine, which has been in 
use for over twenty years, and is still thoroughly service- 
able. Each workman is provided with a small locker 
with a tray on the top, for the purpose of locking up the 
tools appropriated to his particular machine. The locks 
are each distinctive. 

All the machinery in the works is driven by electricity, 
and in this shop the machinery in each bay is driven by 
a motor arranged on a platform above the central passage. 
In all there are twenty-two motors of 10 horse-power each 
on this platform, and above it there is another smaller 
platform on which the centrifugal fan for supplying 
the heated air to the building, and the motor driving it, 


| are situated. From the shaits which the motors drive, 


the power is transmitted by long belts to the counter- 
shafts of the various machines, and as the drives are 
perpendicular, there is a minimum interference with the 
light from the overhead skylight and the windows. Even 
in the centre of this particularly large shop the lighting 
leaves nothing at all to be desired. All the motors were 
specially built at the Sheffield works of the company, and 
it may be stated that throughout the various shops the 
total number is thirty-seven. 

The floors of all the shops are of square blocks of 
wood laid down in pitch, except in the case of the 
machine shop which we have just described, and here 
asphalt has been employed. 

Adjoining the end of the machine shop is a very large 
inspection department, this being rendered indispensable 
by the fact that each part after each successive operation 
is submitted to careful examination. In the centre of 
the building are the foreman’s offices, while the spacious 
alleyways afford every facility for the transport and 
At the end opposite to the 
inspection department there are two large tool stores 
fitted with an elaborate arrangement of racks and bins. 
Between the machine shop and the fitting shop is a 
large material store, 100ft. long and 50ft. broad. ‘This is 
not the main stores, but an auxiliary store used for the 
receipt of material during its progress through the 
various shops. 

The fitting shop extends nearly the whole length of the 
building. Itis 210ft. long and 50ft. broad. The benches are 
very strongly constructed, and of special design, as will be 
noticed from the engraving of the fitting shop which we give 
in the Supplement. In the corner of this shopis situated the 











WOOD-WORKING DEPARTMENT 
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geway across the centre of the shop. , browning and hardening department,-which covers an area 


be resorted to, the current is obtained from the local | the Supplement, and from these will be gathered the | ment of a similar size devoted to the accommodation of 
District Council’s electric supply, and is supplied to the | nature of the machinery in use there. The whole of the | Government inspectors, as the firm naturally undertakes 
works on the three-phasesystem. The special transformer | machinery in this shop may be said to be light, the a large amount of Government work. This leads on to 


station is shown on the plan of the works. The currentis | hea 





: : vier work, such as boring the barrels of 6in. guns, | a proof range fitted up for testing the sights of small 
taken in at 8000 volts, and is transformed down to being carried on in another part of the works. The} arms. The proof house in conne¢tion with the range is 
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constructed for firing with safety the proof charge in a 
rifle barrel. The rest of the space in this part of the 
building is utilised as a polishing shop and a tool repair- 
ing department, ample accommodation being provided in 
each case. 

The engraving shop for engraving the gun sights, &c., 
is about 115ft. long and 25ft. broad, and here the careful 
lighting arrangements to which we have referred are of 
special advantage. It is an interesting fact that when 
the company was making guns for the Japanese Govern- 
ment some years ago, the barrels were engraved all round 
the breech and halfway down the barrel itself with a most 
elaborate and pretty design. The engraving machines, 
eight in number, are all made by Messrs. Cooke and Son, 
of York. Asis well known, by means of pantographic 
fittings the design is transferred from the copy to the 
article to be engraved. Alongside the engraving depart- 
ment is the grinding shop, which has a length of 127ft. 
and a breadth of 25ft. The tools in this department 
consist mostly of large horizontal grinders, made by such 
well-known firms as Brown and Sharpe, and James Guest, 
of Birmingham, while the Landis Tool Company has laid 
down a horizontal grinder. There are also some disc 
grinders by Roberts. In connection with the grinding 
carried on here, it is interesting to note that most of the 
work is held in position by powerful magnets, thus saving 
much labour and time in setting up the work by means 
of both nuts and clamps, as is usually done. 
cornet of this shop there are special small offices for the 
foreman and his staff, and it will be noticed by reference 
to the plan that they occupy quite a convenient central 
position as regards the whole building. 

Beside the main entrance gate, and ina separate build- 
ing, are the joinery and pattern shops, and stores 
for the finished small arms, machine tools and patterns. 
Here again the excellent lighting arrangements noticeable 
throughout the works at once attract attention. This 


MACHIN 


building is oblong in shape and very lofty. Running all 
round it is a gallery which forms the pattern department 
of the works. In this gallery all the patternmakers’ 
benches are situated, and close by are the different 
wood working machines. In this department all the 
machinery, each unit of which has its own electric 
motor, has been supplied by English firms, with the 
exception of one or two of the wood turning lathes. Most 
of the English tools have been made by Sagar, of Halifax; 
Ransomes, of Newark; Robinsons, of Rochdale ; and Haigh, 
of Oldham. The heavier wood working machinery is situ- 
ated on the ground floor, where all the joinery work is 
done. In this shop there is one particularly fine carving 
too! which was made specially to suit the requirements 
of the company. Throughout this shop there is an 
underground conduit through which the wood cuttings, 
&e., are drawn by means of an electrically operated 
centrifugal fan. Down the centre of the shop is laid a 
small railway on which run special trucks for conveying 
wood from the stores to the shop overhead, and running 
the full length of the shop, there is a 2-ton electrically 
driven travelling crane, which, although most unusual in 
a wood working shop, has proved to be of considerable 
value and use, as it saves much labour and expedites 
work considerably. In the centre of the shop there is a 
small room in which there is a heating apparatus through 
which air is drawn by an electrically driven fan which 
distributes it throughout the building. 

Shut off by fireproof doors are the large pattern stores 
where all the finished patterns are placed in bins and 
classified. The floor beneath the pattern store is at 
present utilised as a store for the finished guns and tools, 
but as soon as further accommodation can be provided, 
this space will be added to the pattern storage. 

Another special feature of the works is the excellent 


In the 


a series of doors, which afford ample facilities for 
handling the timber, and this is further expedited by a 
complete system of rollers. The end of the building is 
closed by a wood screen arranged so that plenty of air 
can get to the wood, without allowing the sun’s rays to 
play on it. The floor planks are arranged with large 
spaces for air to get through. There are noskylights, but in 
the roofare fitted several ventilators. For working at night 
time anumber of incandescent lamps are fitted in different 
parts of the store. Special care is taken in the preserva- 
tion of the timber, and practically all of it is artificially 
seasoned by a process belonging to the company. 
For this purpose there are two large chambers in which 
the wood is treated by this low-temperature process. 
The wood is kept in one chamber for three weeks, after 
which it is stored in another for at least two months 
before the process is completed. It is an interesting 
fact that the firm likes to get the wood as green as it is 
possible to obtain it, because by its seasoning process it is 
claimed that the development of shakes in the timber is 
anticipated. It is not possible to prevent the formation of 
shakes, but after this treatment they are not intensified, 
and it is for this reason that green timber is favoured. 
The principal woods used are beech, ash, sycamore, oak, 
plane-tree, walnut, and elm; and we were informed that 
only British wood is used whenever it is possible to 
obtain it. Till quite recently the Government insisted 
upon this; but although American timber can now be 
|} used, we were told that the firm still uses British 
material. 

| In this block of buildings there is also situated the large 
| Hornsby boiler, which generates the steam required for 
| heating and ventilating the whole of the works. 

| <-There is a most elaborate equipment of fire-extinguish- 
|ing apparatus throughout the works, hydrants being 
| installed at quite close intervals. There is also a plentiful 
‘supply of hydrants outside, fed by 5in. mains all round 





Eu SHOP 


the works. But the outstanding feature of this installa- 
| tion is the arrangement of the valves four or five feet 

beneath the surface of the ground, by which means stop- 
| page from frost will be prevented. The water supply of 
| the works is drawn from an artesian well, which is 
| about 300ft. deep, and it is interesting to note that the 
| chalk bed in this district is 700ft. thick. This geological 
|formation renders the water particularly hard, and 
| recourse has had to be made to treatment in a large 
| Archbutt Deeley water softener, which we were given to 
| understand is giving very good results. 
| In every respect one cannot but be impressed with the 
| new buildings, which lend themselves excellently to the 
work which will be carried out there. In conclusion, we 
should like to thank Mr. Conradi and Mr. Masson for 
their attention during a recent visit, and for supplying us 
with the photographs from which our engravings have 
been prepared. 








EASEMENT CURVES. 
By ROBERT H. SMITH. 


“* EASEMENT” is a very appropriate name for the sort 
of curve which is desirable in a very large variety of 
engineering machinery and construction. It indicates a 
curve that can be turned without fretting and raging, 
without damaging collision between opposing agencies, 
without the fury of whirlpool motion in fluids or of hard 
knocks between solid members. All such dynamic 
actions are disorderly: all disorder is the cause of waste 
of effort and of work: good smooth orderly guidance is 
the essential condition of efficiency in all mechanical 
working motions, whether of solid or of fluid parts. 





timber store which has been provided. It is of light 
construction, two storeys high, each 130ft. in length 
by 72ft. in width, open at one side, and supplied with 


This need has constantly been recognised in the con- 
struction of the rigid parts of machines. No designer 
| is ever so foolish as to guide crossheads or connecting- 


rods or other moving parts so that they at any time suffer 
sudden changes of acceleration. The dashpot is an 
elementary and somewhat barbaric device to get over 
difficulties arising when “ positive” mechanism to attain 
the desired end seems impracticable, and of late years 
much more scientific thes giving nearly the same 
results by rigid members bave been used to guide drop 
valves in their motions without shock. The effects of 
centrifugal force in rigid mass mechanisms are hardly 
ever overlooked, and no one would dream of guiding any 
rigid part so that there was any sudden change of radius 
of curvature in its path. The only machines in which 
this principle has been much neglected are railways, and 
here the neglect arose from not recognising that the 
roadway and its rails are part of the working machine. 

But the waste of work, and loss of efliciency from the 
neglect of this principle, is invariably more serious when 
it is inthe fluid members of machines that the lack of 
“easy” guidance appears. In spite of this the principle 
is quite constantly neglected in designing the guiding 
passages for fluid flows. Straight runs are joined suddenly: 
to circular ares; circular arcs of quite different radii are 
joined together; so long as there are no mathematically 
sharp corners, it is quite commonly thought that the flow 
will be smooth. It seems as if designers of fluid 
machinery believed that fluids possessed some mysterious 
innate power which enables them to defy the elementar, 
laws of dynamics, and that, on the other hand, they have 
not only the power, but also a high-minded and trust. 
worthy desire, to guide themselves in orderly stream-lines 
in opposition to those fundamental laws which govern the 
rest of Nature. 

It is quite surprising to note the large variety of 
machines in which obedience to this principle is essential] 
to the attainment of efficiency. The greater the velocity 
of flow the more absolute is the need of obedience. It is 
very important in respect of the guide blades and running 
blades of water turbines, and of centrifugal pumps; it is of 
enormously greater importance in those of steam turbines. 
[n all kinds of nozzles, cocks, and valves for the flow of 
water it ought to be attended to, as also in the shaping of 
pipe “ bends;” but in nozzles and cocks for steam and 
zas jets, and in the valves of steam and gas engines, and 
in their inlet and exhaust ports, it is of much higher 
importance. The brutal losses of pressure suffered in 
all high-speed flows through parts of hydraulic and 
pneumatic machines are due to the malformation of 
the ports and valves, more than to the narrowness of the 
passages. The desirability of aiming at obedience to this 
law is fully recognised in the design of the “lines” of a 
ship, and the propulsive efficiency so far as it depends 
on these “lines” is high; but if seems to be totally 
neglected in that of the ship’s propeller blades, where 
most of the enormous inefficiency in ship propulsion 
arises. When the shocks due to disobedience affect the 
nerves of human beings who pay money, as in railway 
curves, practical obedience is found to be a necessity as 
| soon as high speeds are attempted. When it is only the 
speechless masses of the machinery itself that suffer the 
shocks, little attention is paid to their plaints and anger 
expressed in silent but violent strainings and waste of 
the work product yielded up to man. 

There is still another sphere in which a law which is 
in reality identical in physical meaning with this ought 
to govern engineering design. Every student of stress 
and strain is familiar with the concept of stress as a flux, 
subject to laws very similar to those of fluid flows and 
electric and magnetic fluxes. A balanced stress is the 
superposition of two opposite streams of momentum- 
transference. The destructive influence of sharp corners 
in shafts, &c. &c., which produce sudden changes in the 
sections through which the stress acts, and which 
thereby produce sudden changes in the intensity of the 
stress, is well understood in mechanical design. But 
sharp corners and sudden changes of section are strictly 
analogous to sharp-angled turns in the flow of water. 
The simple avoidance of sharp corners is not sufficient ; 
what is needed is the avoidance of sudden change in the 
rate of change of intensity of stress. 

Within elastic limits a heavy stress steadily maintained 
does no harm. The damaging intensity of a blow or 
shock is proportional to the time-rate at which the stress 
increases. When the stress is produced by curvature in 
the motion-path, that is, when it is centrifugal-centri- 
petal, or more shortly “ radial,” stress, since this stress is 
proportional to the square of the velocity multiplied by 
the curvature, therefore the intensity of shock arising 
through radial stress is proportional to the rate at which 
the curvature changes. 


» @ , : 
The curvature is —,and its change per inch travel 
r 


dijr 


along the path J may be written ; Thus, since the 
€ 


a3 the intensity of the radial shock 
Uf 


velocity v 


, dir 
—. eC 


dl 
be uniform. That it is proportional to the cube of the 
velocity, explains why its mechanical importance rises so 
enormously as we reach towards higher and higher 
speeds. In proportion as v’ is high, it is important to keep 
d 1/r 
dil 


forms of easement curve in respect of this purely 
geometric characteristic. 

In Fig. 1 we call the are length of the curve to any 
point from its junction with the initial tangent /; the 
projection of 7 upon this tangent «; the offset at this 
point y; the angle of deviation at same point a; these 
same quantities at the desired end of the easement 
L, X, Y, and A; the initial radius R., that at point J, 7, 
and the final radius R; the sub-tangent at the end is 
called T, or T = Y cot A; and B = Y/sin A. 


is proportional to v supposing the velocity v to 


low. Hence the necessity of examining different 





If the curve start with a finite radius Ro, there is a 
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Roe 
sudden change of curvature at the start from zero on the 


ee ‘ , ‘ 
straight to > immediately in the first short length of 
The suddenness of the change here must not be 


Donat of as a drop from infinitely long radius to R, ; 
1 


what matters is the change from O to R’ which may be 


made as small as desired by choosing R, of sufficient 


magnitude. 








Fig. 1 


If the curve be shaped to the equation y = Kx" , where 
m is any index, then it is easily shown that 
oa 1 
Angular deviation tana = m 3 
oa 
m — 1 tan a , 
x (1+ tan? a2 * 
Variation of curvature— 
d =a _m—t!1 
al ( r Fg 
Any such curve gives zero initial curvature, that is, R, 


= o, and no sudden change of curvature even at the 


start. 
For example, if the cubic parabola be chosen, or m = 3, 


Curvature 1 = 
, 


ig 2 —(2m—1) ta2a 
(1 + tan® a)® ; 


2 tan a 

wv (1 + tan®a)? 
Variation of curvature— 

d (- ) = . — 1 — —_ ale 
dl r a* ql + tun =u)® 
If the index m == 4 were chosen, 


Curvature : = and 


C 1 5 tana q 
urvalure - = . a an 
rig x (l + tan? a) °# 


Tee ade , Ay 8 2—-7 tan? a 
Variation of curvature atic! * 2 tana (i + tan® a) 
It should be noted that » = 2 is a special case to which 
these formu) do not apply. In each case the curvature 
goes on increasing up to a certain point, beyond which it 
decreases again. At this point the maximum curvature 
is reached, which is 


¥ 1 .68 
Maximum curvature = eae ata = 24° 6’ if m = 8, 
. z 30 
and Ditto “= , ata= 28° 8’ ifm=4, 


The length x at these points depends, of course, upon the 
curve-constant K. Neither the m=3 or the m=4 
curve should be used for easement beyond these limiting 
angular deviations. 

Another expression for the curvature at any point, 
which for some purposes is simpler, is 
1 m—1.. m 
= sina cos*a = 

r w my 

For example, when the desired finish of the curve is 

known as to position and direction, that is Y and A 

known, then measuring T and B from these data, and 

expressing sin A and cos A in terms of them, we find the 
m B* 
m—-1 YT 
projected curve length X = mT. 

Thus the specification of the finishing offset Y and 
direction A leave no choice as to the finishing curvature 
or the curve jength. 

If, on the other hand, there be specified the finishing 


curvature 


sin? a cos a. 


Necessary finishing radius R = 


and “ 


and direction A, the position and length 


must be adjusted according to 
Necessary final offset— 


Mt 


—1 
= Resin? A cos A 


m 
Necessary projected curve length— 
X = (m—1) Rsin Acos A 
As seen above the variation of curvature is propor- 


tional to =e oc x”-5, Now, if m were less than 3, 
however little, as, for example, 2.9, this would be infinitely 
great at 2 = 0, and would produce infinitely severe shock 
on entering the curve from the straight tangent. Any 
index less then 8 is therefore wholly unsuitable, and we 
may also conclude that the actual stream lines of no 
actual fluid flow ever follow a curve of index less than 3. 
But when m = 3 and x = 0, this variation equals 





6K = 6Y = 5 ‘ te 
X* RX costa 
got 
Here rx #8 the average rate per unit length measured 


along X of increase of curvature from 0 to Lt so that 


the starting variation is greater than the average in the 
— of 1 to cos* A, that is 204 per cent. greater if A = 20°. 
bie this cubic parabola the shock is greatest on entering 
: ¢ curve and gradually diminishes in intensity with the 
tavel along the curve. As this curve is commonly 


considered the right thing for railway transitions, this 
shows how futile it is to consider simply the curvature 
without close investigation of how the curvature varies. 
Evidently the time rate of increase of radial stress 
should be little or nothing at first, and should gradually 
increase up to the unavoidable amount. It starts with 
zero if m be anything greater than 3; but the most satis- 
factory result is not obtained with m less than 4. This 
value m = 4 gives as gentle a start into the curve as it 
is possible to arrive at. Of all this class of easement 
curves, therefore, the bi-quadratic parabola is the best. 
Many other kinds of easement curve have been pro- 
posed. Mr. Glover in 1900 recommended for railway 
transitions the curve a = K/*. This gives the curvature 
- = 2K], increasing uniformly with the distance, so 


that the variation is constant, namely, 2 K or , equal 


z 
RL 
to the average variation through the whole length L- 
Expressed in terms of a and /, nothing could be alge- 
braically simpler than this; but dynamically it is 
certainly preferable that the rate of variation should 
gradually increase from zero. 

So long as the angular deviation is small, the angle a 
is nearly equal to its sine or to its tangent, and there is 
little difference between J and its projected length a. 
Thus within such limits, a = K /? is nearly equivalent to 
tan a = K 2z?, which, as seen above, is the cubic parabola. 
The formule as given above are exact for all angles. 
Approximating for small angles, the formula for the cubic 

2 
parabola becomes os = 6K (1 — tan’ a). 
cf 
tan” a inay be neglected this is constent = 6 K, the value 
of K here being one-third that to be used in Mr. Glover’s 
equation. The subtraction of tan? a shows to what 
extent this cubic is inferior to the Glover curve for 
the purposes of easement. 
If the curve a= KI’ were adopted, this would give 
1 


: = 3KP and : ; = 6K I, which increases evenly from 


So long as 


zero at the start. This curve might be considered a per- 
fect easement so far as the start is considered. But the 
finish must also be taken accountof. Here the easement 
curve is to join on to either a circular curve, or a straight 
line, or else a reverse easement. In either case the rate 
of variation of curvature should cbviously decrease 
gradually to zero at the end. Sudden variation at this 
end is just as harmful as at the other end. 

Referring again to the K #” curve, the variation of 
curvature, as previously pointed out, is zero at « = 0,80 
long asm > 3. It will become again zero at the devia- 
tion angle A if 


1—2 tan? A’ 
as may be seen by examining the equation already given. 

This would make m infinitely large if tan? A = 4, or 
A = 35° 16’. The following table shows the values 
given to m by this equation for different angles A. It 
is only 5 when A = 30°, so that it mounts up with great 
rapidity with A immediately beyond 30°. 

a Ge Se: 10° 15° 20° 25° 30° 380° 16 
m 2 2.024 2.10 2.25 2.54 3.153 5 co 

Thus it is only through a very small range of final 
angle A from 24° to slightly above 30° that this general 
kind of easement curve is capable of giving the desired 
result of no severe shock at both beginning and end of 
the transition. 

But stream lines in water and other fluids do exist 
with much smaller total angular deflection than 
24°, and which yet do not produce break-up of the 
flow into eddies or spraying, or other form of irregu- 
larity. It thus becomes clear that K «” does not repre- 
sent the true easement curves automatically provided in 
nature. 

There is no great mathematical difficulty in finding a 








aid 


Fig. 2 


general form of curve which will fulfil the desired con- 
ditions of giving specified curvatures at the two ends of a 
specified length L or angle A, and also of giving at both 
ends zero rate of variation of curvature. It would be 
merely tedious to show in detail how this curve has been 
found. It will suffice to state the useful result. Below 
is first given the simple form taken when the easement 
curve is to start from a straight tangent, and therefore to 
start with zero curvature. A full table is given also of 





the numerical ordinates of this curve, and in Fig. 2 is 


given a corresponding Ciagram. Lower down is then 
given the slightly more complex form it takes when the 
easement curve is to join two circles of given radii, that 
is when both initial and final curvatures are specified and 
not zero. 

Starting from a straight tangent with zero curvature 
and measuring the angle a from this tangent and the 
distance J from this starting point, and finishing at the 
arc distance L with angle A and curvature F the 
equation is :— 


wa nat!) Q 
_ a! 


iL’ (7) 
a 


d : + aL (1 - i) L 


The first line gives angle a in terms ei her of A or of 
R and L; and this form of curve necessarily makes the 
_* that is, just half the 
angle which an arc of length L would subtend on a circle 
of radius RK. This is the only inherent restriction imposed 
upon the data for the curve. 

The second line gives the ratio of the curvature 1/r 
at any fraction //L of the total length to the final 
curvature 1/R. 

The last line shows the variation of curvature at each 


: 2K 
= a. 


L 


R/r = (8 


whole angle of deviation A = 


proportional length. Here az is the average variation 


of curvature throughout the whole length L. 
The following table shows how these quantities progress 
along the curve :— 





6 ae ea. 
a/A| 0 .0019 .. -0144 |. -0469 . -1024 |. -1875 
Rir| 0 -0288 |. -104 ... -916 |. -352 |.. -5€0 
r/R| a 35-7 |... 9-615 |. 4-68 2-84 _.. 2-00 
1 

nt ae a ee 1-44... 1-50 
dl 
iL Y ee Se 
mr 3024-4450 6°44... 8019.1 
tr 648 784 |. -896 |. -972 |. 1 
rR 1-543 |. 1-887. 1-116 |. 1-029 |. 1 
: 

RL ¢- ia. Jk... ~~ Ss 


du! 


It will be noted that just half way along the curve the 
curvature is just half the final curvature. Also that the 
rate of variation of the curvature rises to a maximum at 
this mid-length; that it is here 14 times the average rate 
of variation; and that from here it falls off along the 
second half exactly symmetrically with its rise in the first 
half of the length. 

In Fig. 2 these ratios are plotted to three curves upon 
the base J/L. f 

If, now, the curve start with a curvature 1/R,, the 
formule take the shape given below. Here the variable 
functions of J/L are precisely the same as in the above; 
so that the foregoing table and Fig. 2 are equally applic- 

1 


able to this case. a P ) the increase of curvature 


from start to finish, takes the place of z ; the total angle 


sae é aoa: Rr 
of deviation has now the value A = aR (1 ne) 


instead of simply L/2 R. 
cae a 1 


Ro / 


ant -k) Pa 


a ey a 1 
Here, again, L (x _ R 
crease of curvature per unit advance along the length L, 
and the ratio of the variation at each point to the aver- 
age is precisely the same as in the simpler case. Also 


) is the average rate of in- 


- Ro 
any point, and the ratio of this to the whole increase 


( = . ) is the increase of curvature from start up to 


(x = E ) in the total length follows precisely the 


same law as in the simple case of zero curvature at the 
start. 

In these simpler curves starting from a straight tangent, 
A = L/2R, and only two out of the three elements, L, R, 
and A, can be chosen independently; the third is to be 
calculated from the specified two by this relation. This 
relation and the equations already given show that the 
shape of each curve depends only on the total angle A. 
For each total angle A, all the dimensions may be increased 
or diminished in the same proportion, so as to give a 
longer curve with proportionately longer radii of curvature 
at each proportional part of the length ; that is, the scale 
may be altered in any ratio, the linear units may be in 
inches, or feet, or chains, but the curve remains identical 
in shape so long as A is not changed. Thus A, or the 
ratio R/L, is the ruling element or characteristic of each 
curve of this kind. 
Thus a series of templates for a systematic series of 
angles A, say, 5°, 10°, 15°, &e., up to 90°, could be plotted 
out, and for each special requirement the proper angled 





template could be enlarged or reduced in scale to suit the 
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particular case. In Fig. 3 is shown a sample curve drawn 
for a length 10in. with final angle 50°, and therefore 
final radius 5.73in. The practical method of plotting 
out the curve on paper, or of setting it out on the 
ground with surveying instruments, need not detain us. 
There are two such methods, neither of them difficult 
or wanting in easily attainable precision. 

The writer believes that this genus of curve, for which 
there is no special name, because it is now for the first 
time suggested, will give practical perfection of easement 
in all the numerous engineering applications mentioned 
at the beginning of this article. The only difficulty with 








Sample Easement Curve < 
Length L=/0 Deflection Angle A=50°873 Radia 
Final Radius of Curvature R=t4 =573 


Fig. 3 


them is that it is impossible for any manufacturer to 
produce a standard set of templates directly applicable 
to all cases. He can easily produce a set giving a com- 
plete variation of shape, but to repeat these for all the 
sizes that would be wanted even in the drawing-oflice 
would be not only a commercial but even a physical 
impossibility. The standard set of one size would need 
to be accompanied by a readily applied mechanical or 
photographic apparatus for enlarging and reducing in 
any ratio. 

Another kind of easement curve, which the writer has 
called the R.H.S.—or Reversible Homogeneous Scaled— 
curves, is designed upon the basis of increasing the radius 
of curvature by equal lengths per unit linear advance 
along the curve. A uniform scale of length is printed 
along the edge of each template, and a second scale 
giving the radii of curvature at each inch length is also 
printed aiong the edge. These two scales are printed on 
both sides, front and reverse, so thatcurves having exactly 
symmetrical halves or quarters can be readily drawn 
with symmetrical precision by merely turning over the 
template and using the same part of the scale on the two 
sides. Each template has the characteristic shape given 





Reversible Homogeneous Scaled Curve 
Variation of Radius Ye per | arc-length. 


Fig. 4 


by its variation of radius per inch arc length. Fig. 4 
shows a sample of these curves. They have one very 
important practical advantage, and at the same time a 
disadvantage. The advantage is that each template 
preserves precisely the same shape throughout its whole 
length, the scale or size varying gradually and uniformly 
throughout the length. Thus one set of templates gives, 
not only a sufficient variety of shape, but also that shape 
to all possible different sizes or scales. 

On the other hand, although what may be called the 
upper ends of these templates are very fiat, none ot them 
can possibly have actually zero curvature at any part. 
As the radius, however, runs up to a high limit, the cur- 
vature at the upper ends is very small. Again, along 
each curve the rate of variation of curvature varies 
throughout in the same direction as does the curvature 
itself. If R, and R be the radii at beginning and end 
of any length, then at the beginning the variation of 


curvature is times the average variation throughout 


R, 
that length, and at the end it is * times the same aver- 
iv 


dl/r 
‘dl 


equals p/r*, where pis the change of radius per unit arc length. 
Thus with these curves it is impossible to make the cur- 
vature increase throughout the whole of any given length 
without its rate of variation also increasing throughout 
the whole length; while for perfect “easement” this 
latter rate should first increase from a minimum to a 
maximum, and then again decrease to a minimum. This 
is the only fault inherent in these curves for the purposes 
of easement. For small angles, however, the difference 
between them and the perfect easement curve is not 
noticeable; and it is found that almost every physical 
law and law of natural growth can be very closely 
covered by a compound of parts of different templates 
selected and applied so that the radius of curvature at 
each junction is the same in the two templates.” 


age. At any point of these curves the variation 








Tae Kiangsu section of the Shanghai-Hangchau Rail- 
way, which has been constructed by Chinese, was opened officially 
Jast Sunday. A train containing about four hundred Chinese and 
foreigners travelled over the section. It is expected that through 
traffic to Hangchau will be open in three months’ time. Experts 
express the opinion that the line is fairiy well laid, and that it is 
suitable for the traffic for which it has been constructed, which 
will be only Chinese and local. 





* These last curves are made by Cassell and Oo, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions y) our 
correspondents. ) 


MARINE PROPULSION. 


Str,—If you will kindly allow me | should like, in view of Mr. 
Chapman’s letter, paragraph 1, in the issue of May 21st, to review 
the progress of this discussion. In his original letter ‘‘ Helix ” 
stated that slip does not represent loss, and he enunciated, as the 
main part of his reason, the theory that the work done by the pro- 
peller on the water and that done on the ship are necessarily 
equal. I pointed out in my first letter that these amounts of 
work are not necessarily equal, the work of action not being 
necessarily equal to the work of reaction. Mr. Preidel then wrote 
affirming that the work of action and reaction must be equal, and 
he gave a quotation in support of his contention from a text-book 
about the work done by a bullet being equal to the work done by 
the reaction of the gun from which it is fired. Although I do 
not agree with the quotation, this line of argument of Mr. Preidel’s 
is a perfectly logical one ; for therearenoexceptions to Nature’s laws, 
and if Mr. Preidel succeeds in showing that my interpretation of a 
law is wrong in any case whatever, whether it be a propeller, a 
gun, a swimmer, a pumping engine, or anything else, he will have 
succeeded in showing that that interpretation cannot be used in 
support of my argument in the main discussion. In my reply to 
Mr. Preidel I asked for the name of the text-book from which the 
quotation was taken, as the matter under discussion hinges on its 
truth ; I contended that the work done by the gun and by the 
bullet are not equal ; and I gave my interpretation of the relative 
amounts of work done by gun and bullet respectively. ‘* X.” then 
advised us to give our definitions of the term ‘‘work.” Mr. 
Preidel replied by defining ‘‘ work,” and he gave the name of 
the text-book asked for. This is the point now reached. I would 
ask Mr. Chapman to have patience; we are making at least as 
much progress as is generally made in any discussion on a similar 
subject ; and as regards his remark about our not having sufficient 
data, I have plenty of data, books full of them, collected from 
trial reports, engine-room logs, and period‘cals during the last 
twelve years or so. But all the data in the world would not help 
the discussion in the slightest—this is a discussion of principles, 

Replying to Mr. Preidel’s two letters in your issue of May 2\st, 
I will consult ‘* Natura! Philosophy,” by E. B. Aveling, as soon as 
it reaches ne from the buoksellers, and it is to be hoped this will 
throw some light.on the matter. 

As regards the statement in my letter of April 27th, to which Mr. 
Preidel objects, viz.:—‘‘ The kinetic energy in foot-pounds supplied 
to the gun and bullet respectively, or the work in fvot-pounds 
done on each—which all the text-books prove is the same thing—is 

M V2 ana. = 2, 

29 2g’ 
it is surprising that Mr. Preidel cannot find in his text-books any 
corroboration of this. I have a small elemen’ary text-book by me 
entitled ‘‘ Theoretical Mechanics,” by R. H. Pinkerton, published 
by Blackie and Son, 1900. On page 78 the author states :—‘‘If a 
body whose mass is m pounds is moving with a velocity of v feet 
per second, then 4 mv? is called its kinetic energy. The equation 
4 m+ = Fs” (this equality having been previously demonstrated 
in the book) ‘‘ shows that if a force of F poundals acts on a body 
over a distance of s feet, the body gains kinetic energy equal to 
Fs, But Fs is the work done by the force in foct-poundals, and, 
therefore, when a single force acts on a body, the body gains 
kinetic energy equal to the work done by the force. 

‘Again, if a body possesses an amount of energy, it can do 
work against resistance, and the above equation shows that the 
amount of work it can do, expressed in foot-poundals, before 
coming to rest, is equal to 4mv% Hence, when a body of 
m pounds is moving with a velocity of v feet per second, 4 m +? is 
the measure of the work in foot-poundals it can do in virtue of its 
motion, In foot-pounds this is = z 

‘*On account of this, } m v? is sometimes called the accumulated 
work by a body of m pounds moving with the velocity of v feet per 
second.” ’ 

In a text-book entitled ‘‘ Statics and Dynamics,” by C. Geldard, 
published by Longmans, 1893, and in Chapter XVII on ‘‘ Work- 
Energy,” on page 296, there appears in large type this legend :— 
‘* Work done on the system = change of energy in the system.” 
Referring back, ‘‘the system” means any conservative material 
system. Example 3, at the end of the chapter, p. 297, is :—*‘ How 
many foot-pounds of work can be obtained by bringing to rest a 
body with a mass of 1 lb. moving with a velocity of 40ft. per 
second ?” 

The following working out of this problem is my own, that is to 
say, it is not quoted from the book, which only gives the answer : — 
Foot-pounds of work = foot-pounds of kinetic energy 

mv2 1x 402 4, 

2g 2 x82 > 
Therefore, the work which can be obtained by bringing the body 
to rest is 25 foot-pounds ; and this is the answer given in the 
book. 
If the question had been, ‘‘ How many foot-pounds of work 
must be done on a mass of 1 |b. at rest to cause it to move with a 
velocity of 40ft. per second?” the answer would have been the 
same, viz., 25 foot-pounds. When 25 foot-pounds of work is done 
on @ body at rest so as to cause it to move, it becomes possessed of 
25 foot-pounds of kinetic energy, and it will do 25 foot-pounds of 
work on whatever resistance brings it to rest again. 

I am sorry I have not yet received Aveling’s ‘‘ Natural Philo- 
sophy from which Mr. Preidel quotes, but I trust the above 
explanation will make clear to him the statement in my letter of 
April 27th to which he objects, viz., ‘‘the kinetic energy in foot- 
pounds supplied to the gun and bullet respectively, or the work in 
foot-pounds done on each—which all the text-books prove is the 
same thing - is 

MV? and @ 
29 zy 

If Mr. Preidel does not believe that the kinetic energy is equal 
to the work done, will he kindly say what, in his opinion, becomes 
of the excess of work done if the work is greater than the energy 
resulting from it; or whence comes tie energy, if the energy is 
greater than the work done? 

I beg to submit that the equations, and the whole of the matter, 
contained in my letter of April 27th are correct. 

I agree with the quotations from Low’s pocket-book and Line- 
ham’s text-book; but I fail to see the relevance of Mr. Preidel’s 
words :—‘‘A body means weight, and weight is not given either 
to bullet or gun by explosive force, but only motion.” 

Mr. Preidel is quite wrong in saying ‘‘the work done on bullet 
and gun respectively is correctly represented by the momentum of 
each, or—Total work done = M V + mv,” although the formula 
immediately following these words is correct. His definition of 
‘momentum of a body” is given in his second letter in same issue 
as ‘‘the product of its mass and velocity ;” this is correct, but 
according to these two statements taken together, work done = 
mass x velocity, which is wrong. 

Following the above he says :—‘‘ If work is—as | take it to be— 
the product of mass moved and the space through which the mass 
moves, &c.;” this second definition of work, although different 
from his other definition, is also wrong. 

But we have here two clear definitions, viz.:— 

(1) Work = mass x velocity, 
(2) Work = mass x space, 


——— 


so that according to this, 

Veloci‘y = space, 
which, as Euclid would say, is absurd. If Mr. Preidel will 8a 
which of these definitions he means to adopt, I undertake to mtn 
that that definition is wrong. 

In reply to the last paragraph of his first letter, I really do not 
find my opinions altered as regards the soundness of his premisgg « 
and if he will kindly read the last four paragraphs of my letter jn 
your issue of March 26th he will see that I am already aware of 
the fact that an increased slip ratio may increase propeller effig. 
ency, so that it is not necessary for him to prove it to me. 

In conclusion, I do not think Mr. Preidel will ever succeed in 
his object of revising marine engineering text-books and getting 
his new ideas accepted on such premises as he has so far given 
It is, of course, for Mr. Preidel to show that his premises are correct 
before the discussion can proceed. As I said before, so long as 
his premises are, in my opinion, wrong, no useful purpose would 
be served by my discussing his theory of marine propulsion, This 
does not imply that his theory is not worth discussion ; it implies 
nothing but what it states. But in fairness, I might say that | 
quite understand his theory, and it is based ona fallacy. But [ 
have yet to consult Aveling’s ‘‘ Natural Philosophy.” 

May 29th. T.S.C, 

Sik,—lf you will grant me space to reply to the instructive letter 
of your correspondent ‘*X.,” in issue of May 14th, I should like 
to say that I cordially agree that lack of definitions often leads to 
a good deal of wordy controversy with no useful result ; but that 
I gave my definition of ‘‘ work,” in paragraph 1 of my last letter, 
and I beg to submit that no other meaning is ever used in 
mechanics. 

In reply to paragraph 2, I hold, in accordance with every 
authority known to me, that momentum varies directly as the 
velocity—see paragraph 3 of my last letter, where momentum is 
givenasMV. Butas thereis no reference in either of Mr. Preidel’s 
letters to ‘‘ momentum,” or any sug zestion of it, I cannot quite see 
why “‘ X.” says that Mr. Preidel and | are perpetuating the ancieat 
quarrel about the meaning of the word. 

In paragraph 3 ‘‘ X.” further says Mr. Preidel’s detinition is the 
accepted one, but as Mr. Preidel does not give any definition, or 
ever uses the word at all, this statement is also perplexing. Will 
‘*X.” kindly give his definitionsof ‘‘ work”’ and of ‘* momentum’” 

Paragraph 4. I cannot call to mind having ever seen in any 
text-book the statement which “‘ X.” says is in most text-books, 
that equal forces acting for equal times produce equal “ effects,” 
Of course, it may be in one or two books, to explain to the un- 
trained mind what a certain law means, but I have never heard 
the word “ effects” used as a scientific term in the sense in which 
‘*X.” quotes it, and in my humble opinion, the statement taken 
by itself would be meaningless unless the term were defined. If 
“*X.” had said ‘‘ equal forces acting for equal times produce equal 
momenta,” he would have quoted text-books more correctly. But 
from what he says later about the gun and projectile, it seems he 
takes ‘‘ effects” to mean “ kinetic energy,” and unless he thinks 
‘‘momentum ” and ‘‘ kinetic energy ” to be synonymous terms— 
which I beg to submit they are not—I fail to see what he means in 
this paragraph. Will ‘‘ X.” kindly help me by defining “‘ effects!” 

Paragraph 5. ‘‘X.” says, in describing the pumping engine, 

. ‘*the momentum varying as the square of the velocity 
now becomes sixteen times greater than it was, and according to 
‘T. S. C.’, &e.” Will “‘X.” kindly give his authority for saying 
that momentum varies as the square of the velocity’ If the laws 
in which I have believed for so long are all wrong, as they now 
appear to be, ‘X.” will confer a great benefit on me by putting 
me right ; but I should like some authority with it, as it is only 
natural to cherish old beliefs, and mere assertion of their falseness 
hardly suffices to dispel them, as “X.” will no doubt readily 
understand. 

If ‘*X.” will be so good as to re-state the case of the pumping 
engine, having given the other information asked for, and show in 
what particular the case disagrees with any statement of mine, | 
shall be glad to look into it. 

The statement in the last sentence of paragraph 6 is really a 
shock to me. I had always believed that a mass of 1 Ib. falling 
through a distance of 2ft,, neglecting friction, &c., acquires kinetic 
energy just sufficient to raise a mass of 1 lb. 2ft. high. [| must 
confess to having never experimentally verified this, but if ‘‘ X.” 
will kindly give farther information on this point I should be 
greatly indebted to him. 

I beg leave to question the statement in paragraph 7 that thrust 
per horse-power hour is the true test of propeller efficiency. Pro- 


peller efficiency I have always taken to 


where E H P = Effective horse-power, or power given out by the 
propeller, 

S H P = Shaft horse-power, or power supplied to the 
propeller. : 

There appears to me to be no significance in the expression 

‘thrust per horse-power hour,” as ‘‘X.” has it. Can one say 

“thrust per hour,” or “horse-power per hour!” When this 

point is agreed upon, I shall be happy to look into the question 

of the relative efficiencies of the propellers of destroyers and 
tramps, in so far as it affects the main discussion. ; 

Paragraph 8. As regards definitions, I have only just had time 
to glance as yet at the letters from Mr. Preidel in the issue of 
May 2ist. There should be no confusion about the terms, as all 
good modern text-books on mechanics agree as to their meanings. 
I accept Mr. Preidel’s definitions of ‘‘ energy,” ‘‘ force,” ‘‘ work, 
and ‘‘ momentum of a body,” but I do not accept his definition of 
‘‘measure of work” According to Mr. Preidel’s definition, 
measure of work is mass x distance ; while the usual definition is 
force x distance. 

There is not time now to see how this discrepancy affects the 
argument, but I propose, with your and Mr. Preidel’s leave, to 
look into his letters and reply next week. [See letter above.— 
Ep. THE E.| ‘ 

In conclusion, let us not lose sight of the point under discus- 
sion, which is, does slip represent loss ¢ 

Mr. Preidel replies in the negative while I reply in the affirma- 
tive. Mr. Preidel’s argument, if I may be permitted to sum it 
up, is the more slip the better, contending that the work done 
on the ship being necessarily equal to the work done on the 
water driven astern, the latter amount of work should be as 
great as possible, so as to make the work done on the ship 
as great as possible. In order to make the work done on the 
water driven astern as great as possible, the volume of this water 
should be as great as possible, and it shou'd be, driven astera with 
as high a velocity as possible, and as this velocity is slip, the more 
slip the better, and, therefore, slip does not represent loss. 

My argument is that theoretically slip should be reduced to 
a minimum ; that the work done on the ship is not necessarily 
equal to the work done on the water driven astern, and never 18 
equal under ordinary conditions; that of the total energy 
developed by the engines part is expended in driving the vessel 
ahead and part in driving water astern ; that the latter part is 
wasted, and the more the energy wasted in driving water astern 
the less energy remains to drive the vessel ahead, so that the 
energy expended in driving water astern should be reduced toa 
minimum. In order to accomplish this without sacrificing thrust, 
and seeing that energy varies as mv, while thrust varies as 7 ? 
only, we must drive as large a mass of water astern at as low @ 
velocity relatively to the surrounding water as possible, and as 
this velocity is slip, slip represents loss and should theoretically 
be reduced to a min'mum. A 

My argument is, further, that the above is theoretical only, 
but that when we come to practice, owing to friction, &c., some 
modification to the theoretical law is necessary. My argument 
has only mentioned these modifications so far, and has not gone 





into the question of their extent, it being desirable first to agree 
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in theory before dealing with the complications to be taken into 
account 1n practice. pg ER 
May 24th. a 
WASTE OF WATER AND FOEL. 


Your correspondent ‘‘ Practice” in his letter which 
your issue of the 21st ult. has so completely grasped the 
t of our heating installation, and his suggestions are 
that I beg leave to offer him my grateful 


SIR, ‘ 
appeared in 
arrangemen 
so useful to me, 
acknowledgments. j tae : 

There were necessarily, however, some points in our installation 
which I could not explain in a single letter, and others have been 
raised by your correspondent. I therefore crave your indulgence 
for the insertion of a few further remarks on this subject. ; 

«Practice ” recommends ue to reduce the pressure in our boilers 
from 80 1b, or 90 Ib. to the lowest workable limit,” but he does 
ell us what advantages are to be gained by doing so. I 


t ; , ; 
ony however, that his suggestion is made with the view of 
reducing the back pressure from the boilers on the pump, which 


is 300ft. away, so as to permit the condensation water to return 
more freely than it otherwise would under the higher pressure. 

‘¢ Practice ” is right in supposing that we produce our own elec- 
trical current. It is used for both lighting and power. All our 
laundry machinery, except the large ironing machine, is driven by 
it, and the flat irons are heated by the current ; and although we 
ean work from accumulators, we nevertheless require to run the 
engine for a considerable portion of the time, which, I am afraid, 
does not work well at much less pressure than the 80 lb. or 90 Ib., 
and it is against that pressure the condensation water has to be 
returned to the boilers. 

Some eight years.ago, and again recently, I received the assur- 
ance of a well-known maker of the class of pumps required for 
this kind of work that there would be no difficulty in returning 
the condensation from our receiving tank directly into the boiler 
at a temperature as high as 200 deg. 

But if the traps can deliver the condensation water into the 
tank under pressure at a temperature above boiling point, why 
cannot a properly constructed pump return this water at the same 
temperature from an enclosed tank and pipes, and at the same 
pressure, into the boilers again, even though they are 300ft. 
away and 23ft. above the pump ! 

Unless, therefore. there is some other reason I know not of for 
reducing the pressure in the boilers, I fail to see what we should 
gain by doing it. On the contrary, should we not lose something 
by the frequent changing of the pressure, by setting up irregular 
currents in the steam and return pipes, which would check the 
regular flow of the condensation water towards the pumps ! 

But perhaps you will permit me before I conclude to say a word 
or two about general principles, that being, in fact, the chief 
object | had in view in raising this discussion. The application of 
steam to domestic uses being but of recent origin, one can 
scarcely expect a complete development of it in the short space of 
afew years. If my memory serves me prop2rly, the first attempt 
to install a steam apparatus for warming and other purposes such 
as we have now under review was made at the City of London 
Schools at Ashworth some twenty-five or thirty years ago, and | 
well remember makirg an inspection of it about that time. 

I have since then visited many institutions and public buildings 
titted up with steam in many ways, each one being a develop- 
ment, more or less, of that which had gone before, but I cannot 
say that | have seen one establishment where the scheme has been 
laid out and an instal'ation made to work with the utmost economy 
consistent with efficiency. 

Would not such a scheme appear to be one where the boilers are 
placed well below all the work they have to do; that the steam 
pressure shall be the same in the boilers as in the service pipes, 
radiators, and fittings throughout the establishment ; that all the 
pipes shall be laid with efficient falls towards the boilers to permit 
the condensation water to fall back into the boilers by its own 
specific gravity, without, that is, the aid of pump, injector, or any 
other mechanical assistant ; that all the condensation shall in this 
way be returned without loss of quantity or of temperature ; that 
the whole shall, in fact, be a circulating system for distributing 
heat, the boilers being the generators? This has probably already 
been done, and, if so, would it be too much to tell me where’ 
This, | conceive, is quite a possible system in a new building, 
where the scheme is luid out in conjunction with the planning of 
the buildings themselves ; but in old buildings this can seldom or 
never be done—as in the case of the Institution in which I am 
specially interested. 

But even here I cannot see why a similar principle may not be 
adopted, for although our boilers are 300ft. away and 23ft. above 
the receiving tank, and although we also work up to 80lb. or 
901lb. pressure of steam in the boilers, we have reduced that 
pressure to anything below 25 lb. in the house. 

Why, then, cannot we, even with this pressure, lay our pipes with 
an efficient fall towards the pump, and with an enclosed receiving 
tank close to it, into which the condensation may flow by gravita- 
tion, without the interposition of either trap or injector, and from 
where, with the aid of an efficient pump, it may be returned to 
the boiler at the same temperature as that in the pipes and 
radiators in the house- thus making the pump not only the 
governor of the system but the means of also causing the conden- 
sation to flow more freely through the return pipes than it now 
does with the aid of the traps! Toeffect this I presume the steam 
pipes should be so-fixed as to free themselves from water, and that 
ths return pipes should have an artificial water line to prevent 
irregular currents of steam, which might therwise occur in these 
pipes, 

If all the condensation can thus be controlled and returned to 
the boilers with all the heat it contains’ when it leaves the pipes 
and radiators in the house, there would undoubtedly be effected a 
very substantial saving in the course of a single year. 

Bat as I am only an architect and not a practical engineer, | 
should be glad to learn from some engineer whether such a system 
as that I have attempted to describe could be carried out without 
danger to the institution or detriment to its working. 

There are other defects in our installation, such as only about 
half the air space between the furnace bars of the boilers that 
there ought to be; steam pipes fixed across the laundry drying 
closet, over the horses, instecd of between them as radiators, by 
which arrangement about three-fourths of the heat is lost ; and 
vertical steam pipe to the water heaters, without relief or return 

Pipes at their lower ends to carry off the condensation. 

I hope, if Ican influence those who ought to be most concerned 
about our wasteful arrangements and management of our appa- 
ratus, to get these things rectified in the course of time. Mean- 
while, I shall be only too pleased to receive, through the medium 
of your paper, any further information on the subject. 

Lincoln, May 26th. W. WaATrTKINS, SEN. 





EXTRAVAGANT EXPENDITURE ON ENGINEERING WORKS, 


Stk,—The interesting leader in your issue of May 14th should 
meet with all the consideration it deserves ; but I am afraid that 
those who are guilty of extravagance in design will be too hide- 
bound by precedent to see any personal application as to the 
necessity of sweeping up their own cobwebs. Under no circum- 
stances, I submit, should the expenditure on works be greater 
than the net requirements demand, and of all people who are 
most liable to the failing you have dealt with, the engineer, or 
Ofer engineer, of a public body is the most guilty of such 
: I have, during my experience, seen much extravagance ; for 
ae in the internal decoration of generator, pumping- 
ouses and the like, as well as external decoration of the same, in 
polghbourhoods where wsthetic design is out of place ; very 
eautifully tiled walls and floors, rich ornamental ironwork stair- 


But one of the most flagrant instances of extravagant expenditure 
of public funds goes on underground in sewer construction, where 
the public eye, and even that of the engineer economist, seldom, 
if ever, has opportunity of criticism. I refer in particular to 
works being carried out in the Administrative County of London, 
the work in this instance being far away better than is met with 
in ‘‘tube” railways. The iron-lined tunnels, built far below the 
foundations of houses, or anything which may require absolute 
water-tightness, are constructed in compact, impervious stratum. 


in addition, all the flanges of the iron segments are planed, and 
laned ‘‘specials” provided for working round curves ; the jointsare 
ead caulked and rust jointed, the bolts have lead grummets, the 


invert lined with best Staffordshire blue bricks and cement 
— The whole structure is supposed to be absolutely water- 
tight. 

Now, I want to putit to responsible officers why do you need such 
absolute water-tightness ? 
such a depth into the unabsorbtive material, or are you afraid of 
admitting water into your sewer from the surrounding water-tight 
stratum? Why are you not content with a filling of good ballast 
concrete properly rendered with cement mortar to a depth of, 
say, a couple of inches, or even your 4}in., in the invert of your 
sewer! And have you, sewerage experts, never been into an old 
brick-lined sewer and seen that the erosion of the blue bricks is 
much greater than that of cement mortar in which they are 
bedded’? And why are you not contented with ordinary, un- 
planed castings, with extra packing on one side, where necessary, 
to get round curves / 

The dearth of work must, to a certain even if small extent, be 
accounted for by the locking up of so much money on these and 
other works which might be spent on remunerative undertakings 
to the advantage of the ratepayers, labourers, and artisans em- 
ployed and the engineering staff necessary for executing such 


work, RESIDENT ENGINEER. 
May 26th. 
AN OLD HAYSTACK BOILER, 
Sir,—I enclose a photograph of an old haystack boiler, com- 


each tier, one round plate 30in. diameter at the crown, and two 
plates forming a 4ft. circle for the top of the fire-box. There are 
twenty-one plates, nicely bent all exactly alike, to form the bottom 
ring. 


They are grouted with cement or lime, as is usual and right ; but, | 


flanges are filled with very expensive granite concrete, and the | 


Are you afraid of losing your sewage at | 


posed of five tiers of 108 plates, there being twenty-one plates in | 


This tier of plates would no doubt require a great amount | 


| 
hole in it about 2in. larger than the shaft, and was fitted with a 
number: f wrought iron and wooden wedges. The engine is of the 
same kind as that made by James Watt in 1784, and was used for 
driving a flour mill. The haystack boiler has been superseded by 
the well-known egg-ended boiler, of which there are a great 
| number in this district. Fig. 2 shows the outline of the boiler, 
which has no stays, and was fired under the bottom. 

It seems a pity that these old landmarks of science should be 
| allowed to rust, but might be used for demonstration purposes in 
training young engineers. H. MAPLETHORPE. 

Darlaston, May 25th. 





LATENT AND SENSIBLE HEAT, 


Sir,—‘*G. B. D.” says, in your issue of May 7th, that it 
has been an “article of faith” that Regnault’s experiments were 
beyond reproach. Until 1889 this was so. 

In that year Mr. Macfarlane Gray presented a most remarkable 
paper to the Institution of Mechanical Engineers on the ‘‘ Rationali- 
| sation of Regnault’s Figures,” and by independent reasoning, 

obtained results of which he was able to say-——‘‘ Proceedings,” 
page 441—‘‘ the agreement with the experiments is closer than 
that obtained by using Kegnault’s most accurate formulx.” 

He placed such reliance on his methods, that when he found a 
divergence from Regnault, he concluded there was an error in the 
latter’s statement of results. On page 453, Professor Ryan says 
he accompanied Macfarlane Gray to Paris to get to the bottom of 

| the matter. After much trouble they found a particular vessel 
used by Regnault which was not included in the choice collection 
of his apparatus at the Collége de France. They were able to 
identify it completely as the one used in making the measurements 
in question. It held less than would appear from Regnault’s, 
results, and when this was allowed for they agreed with Macfar- 
| lane Gray’s calculations. 

I think Mr. Gray told me later that Kegnault had got his results 
right, but that a clerk had copied them incorrectly. 

In any case, there was no ‘‘ faith” about the acceptance of 
Regnault’s results in the face of such evidence. C. H. 

Westminster, June lst. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—Mr. Lawford H. Fry in his letter of 18th May, while 
taking exception to the position assumed by me, does not dispute 
the accuracy of my_facts, and were it not that a reply is due to sv 











of skill to produce, as the plates meet the 4ft. crown plate A— 
Fig. 2—and therefore will be tapered at this end. They are thus 
bent to form the part which rests on the foundations, as at B, and 
the ends meet and form the bottom horizontal rivet joint. The 
greater part of these plates have been repaired by some twenty 
patches. This bottom row of plates appears to have been Zin. 
thick, and the remainder jin. of ;;in. thick. The rivets are all 
2in. pitch, and joints single-riveted throughout. The boiler is 
provided with a safety valve. A l}in. cock is provided for the 
feed-water and is placed about 3ft. from the bottom. There isa 
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B Fig.2. 
DIMENSIONS OF HAYSTACK BOILER 
| 
dome which would probably be used for a float stone water gauge. | 
It will be noticed from the illustration that there is not a single | 
square or flat plate, and it must have required a great amount of | 
skill and labour to build the boiler. I consider it a boilermaker’s | 
masterpiece, which would furnish a splendid object lesson of work- | 
manship and tenacity of purpose, suitable for any of our modern 
technical colleges. This boiler was used for many years to drive | 
a beam engine fitted with parallel motion, cast iron connecting- | 





eases, and so on, all of which is dead unremunerative capital. 





rod, and square cast iron crank shaft. The fly-wheel has a square 








manhole in the dome, and there is a seating on the top of the | 


Fig. 1—OLD HAYSTACK BOILER 


| distinguished a locomotive engineer, I should not again trespass 
| on your space, seeing that Mr. Dauncey, in replying to ‘‘T. C. D.,” 
has completely contradicted his original assertion as to exactness 
| of balance in four-cylinder locomotives under certain conditions as 
| tocrank angles. If Mr. Fry will refer to the correspondence, he 
will find that my “‘ position” has simply been one of objection to 
the inaccuracy of this assertion ; that certain four-cylinder loco- 
motives have advantages in balance over certain two-cylinder loco- 
motives has not been disputed by me. 

Mr. Dauncey now states, in his letter of 24th May, that 
‘*absolute perfection ” with regard to balancing is impossible with 
reciprocating machinery, because the reciprocating parts ‘‘cannot 
| be arranged to operate in the same plane,” and that ‘‘ the nearest 
| approach to perfection is undoubtedly attained with four-cylinder 
| locomotives!” Both assertions are as inaccurate as they are 
| sweeping. Four reciprocating masses moving in different planes 
| can be balanced by a suitable arrangement of crank angles, which 
arrangement, however, is not that described by Mr. Dauncey for 
his ‘‘exactly balanced ” locomotive. : 

No one can have a fuller appreciation of the value of accuracy in 
| statement and definition than Mr. Fry, and he surely cannot hold 
| that the statements appearing from time to time in the British and 
American Press as to ‘‘ perfectly balanced ” locumotives are justi- 
fied. It is time to recognise that ia this connection the word 
‘* balanced” is used in a relative, not in an absolute, sense. 

May 31st. SPECTATOR, 





THRUST METERS. 


| 

| S1r,—In the interesting account of a thrust meter for propeller 
| shafting, given in your issue of May 14th, I notice that in the 
| experiments made one rather important factor was apparently 
| neglected. I refer to the heavy torsion which such a shaft is 
transmitting in actual use. This would enormously increase the 
frictional force opposing the longitudinal separation of the two 
portions of the shaft. Your contributor finds that such a fric- 
| tional force, if small, does not affect the accuracy of the results, 
| but it is hardly safe to assume that a similar but much larger 
| force will allow equally accurate values to be casas * 

J. S. DINEs, 








CHEAPER radium is promised by the discovery that the 
ash of a lignite found in Sweden contains radium which can be 
extracted by an inexpensive process devised by a chemist named 
Hellsing. The Schweizerische Bauzeitung quotes Prof. Arrhenius 
and Prof. Anderson of the Geological Survey of Sweden as approv- 
ing the Hellsing process, 
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| also built upon 22ft. diameter wells sunk down to hard 
|rock. The girders were of the same type as those for the 
Sittang Bridge, and were built on stagings in position. 
By A. STEWART BUCKLE, Executive Engineer, Pegu and | Owing to the very rapid current in this river, it was con- 
Sittang Valley Section. | sidered inadvisable to put more than one pier in the 

No. L middle of the river; hence the large spans. 


Tur Pegu-Moulmein Railway, 121} miles in length, | THE SITTANG RIVER AND BRIDGE. 
recently completed by the Burma Railways, encircles the | Before proceeding to a description of the Sittang 
Gulf of Martaban, and forms a much needed connection | bridge, it may be of interest to give some description of 
between Rangoon and Moulmein, the port in Burma next | the river itself, which presents features peculiarly its own. 
in importance to Rangoon. In laying out the railway the | It does not seem to be generally known that in the 
first and chief point to be considered was the crossing of | estuary of this river there is a very remarkable tidal bore. 
the Sittang River. This position being decided upon, the | This is not merely an occasional occurrence, but appears 
location of the whole railway was begun on either side | regularly twice a month at the new and full moons, and 
from this fixed point. As will be seen from the accom- | lasts for a period of about seven days each time. It is 
panying map—I‘ig. 1—the railway runs near the sea | first noticeable on the day before new or full moon, in- 
coast, and consequently most of the numerous rivers had | creasing daily on a gradually ascending curve until the 
to be crossed near their mouths, thus necessitating | maximum bore is attained on the second day after full or 


THE PEGU-MOULMEIN RAILWAY AND THE 
SITTANG RIVER. 


unusually heavy bridging. The railway is on the metre | new moon; then, again, its height is gradually reduced 
gauge, as is the rest of the Burma Railways system, and 
is Jaid with 50 lb. rails. 

Starting from Pegu, the following are some of the more 
important bridges :—At mile 1 the Pegu River is crossed 
by a bridge of three spans of 100ft. on brick piers built 
upon 22ft. diameter brick wells sunk by open dredging to 
40ft. below bed level and filled with concrete. The 


girders were built in the dry season on sleeper stacks in | 


the bed of the river, and hoisted to their position with 
60ft. derricks. Views showing the method of lifting the 
girders are given in Figs. 6,7, 8, and 9, page 582. At 
mile 17} the Pegu-Sittang Canal is crossed by a skew 
swing bridge 141ft. in length, pivoted on a centre well of 
22ft. diameter sunk 30ft. below the bed of the canal. 
There is a considerable current through this canal in the 


until it dies out after the fifth day following full or new 
moon. 

The following extract from ‘“ Purchas his Pilgrims,” 
Vol. X., gives details of a journey made by one Cwsar 
Frederick in 1567. It is tolerably clear that what was 


| called nearly 350 years ago a “ Macareo” is identical 


with the present-day “ bore ” :— 

“From Martavan I departed to go to the chiefest Citie 
in the Kingdome of Pegu, which is also called after the 
name of the Kingdome, which Voyage is made by Sea in 
three or foure dayes; they may goe by Land, but it is 
better for him that hath merchandise to goe by Sea, and 
lesser charge. And in this Voyage you shall have a 
Macareo, which is one of the most marvellous things in 
the world that Nature hath wrought, and I never saw 


Swaiw Sc 


Fig. 1—MAP SHEWING THE ROUTE OF THE PEGU-MOULMEIN RAILWAY 


flood season, as it drains all the land between it and the , 
| encreasing and diminishing of the water there at one push 


Pagaing Bund—Fig. 1—most of which water is let out of 
the canal into the Sittang River at Minywa. Conse- 
quently, the possibility of scour had to be provided 
against. 

During construction a temporary bridge with an open- 
ing span to carry the railway across the canal had to be 
provided. This was done by a bridge of two spans of 
40ft. and one of 20ft. on wooden piles, spare girders being 
temporarily used for the purpose. The centre span of 
40ft. girders was supported on two pontoons—or one 
barge and one pontoon—and so floated into position 
when required for allowing a train to cross, or floated 
out and put to one side when canal traffic was required 
to be passed through. The girders were fitted with 
sleepers and rails of the requisite length. They were 


kept packed up on the pontoons, according to the level | 
| the Burkes be so farre out of the channel, and though 


of the canal, so that their bearing surfaces were normally 
about 3in. above their bed level on the piles. They were 
then fixed at one end by bolting up the fish-plates, and 
screwed down to their bearings at the other end by long 
ratchet screws. This method worked very well, the 
whole process of putting in or taking out the span 
occupying not more than a quarter of an hour. 

It was necessary to build a fender along the line of the 
— when swung open to prevent canal vessels fouling 
them. 
might be used as a staging on which to build the girders. 


The other bridges that call for notice are the Abya | 
| houres while the water encreaseth, they rowe with such 
| swiftnesse that you would think they did flie: in these 
| tides there must be lost no jot of time, for if you arrive 
| not at the stagions before the Tide bee spent, you must 


Choung, at mile 21}, this having five spans of 60ft. and 
one span of 20ft. Views of this bridge are given in 
Figs. 2, 3, 4, and 5, page 579; the Sittang Bridge, at 
mile 82, which has eleven spans of 150ft.; and the Belin 
Bridge, of two spans of 150ft., at mile 66. This last was 


This fender was therefore designed so that it | 
| Sterne, the second is not so furious as the first, and the 


anything so hard to bee believed as this, to wit, the great 


or instant, and the horrible Earth-quake and great noise 
that the Macareo maketh where it cometh. Wee de- 
parted from Martavan in Barkes, which are like to our 


| Pilot-Boats with the encrease of the water, and they goe 
as swift as an Arrowe out of a Bowe, so long as the tide 


runneth with them, and when the water is at the 
highest, then they draw themselves out of the channell 
towards some banke, and there they come to anchor, and 
when the water is diminished, then they rest on drie 
land: and when the Barkes rest drie, they are as high 
from the bottome of the channell as any house top is 
high from the ground. They let their Barkes lie so high 


| for this respect that if there should any ship rest or ride 


in the channell with such force cometh in the water, that 
it would overthrowe Ship or Barke; yet for all this, that 


the water has lost her greatest strength and furie before 
it come so high, yet they make fast their Prow to the 
streame, and oftentimes it maketh them very fearefull, 
and if the anchor did not hold her Prow up by strength, 
she would be overthrowne, and lost with men and goods. 
When the water beginneth to encrease, it maketh such a 
noise, and so great that you would think it an Earth 
quake, and presently at first it maketh three waves. So 
that the first washeth over the Barke from stemme to 


third raiseth the anchor, and then for the space of sixe 


turne backe from whence you come. For there is no 





staying at any place but at these stagions, and there ; 

more danger at one of these places then at another ha 
they bee higher and lower one than another. When a 
you return from Pegu to Martavan, they go but half the 

tide at a time, because they will lay their Barkes up aloft 
on the bankes for the reason afore said. I could never 
gather any reason of the noise that this water maketh in 
the increase of the Tide, and in diminishing of the water 
There is another Macareo in Cambaya but that is nothing 
in comparison of this. 8 

“ By the help of God we came safe to Pegu, which are 
two cities, the old and the new, in the old citie are the 
Merchant strangers, and Marchants of the countrie, {oy 
there are the greatest doings aud the greatest trade, 
This citie is not very great but it hath very great Suburbs, 
Their houses be made with canes, and covered with 
leaves, or with straw but the Merchants have all one 
house or Magason which they call Godon, which is inade 
of brickes and there they put all their goods of any value 
to save them from the often mischances that there happen 
to houses made of such stuffe. In the new citie is the 
Palace of the King, and his abiding place with all his 
Barons and Nobles, and other Gentlemen; and in the 
time that I was there they finished the building of the 
new Citie; it is a great Citie, very plaine and flat, and 
foure square, walled round about, and with Ditches 
that compasse the Walls about with water, in which 
Ditches are many Crocodiles. It hath no Draw-bridges, 
yet it hath twenty Gates, five for every square on the 
Walls, there are many places made for Ceatinels to watch, 
made of Wood and covered or gilt with Gold, the streets 
thereof are the fairest that I have seen, they are as 
streight as a line from one Gate to another, and standing 
at the one Gate you may discover to the other, and they 
are broad as ten or twelve men may ride abreast in them,” 

We may add that “ Purchas his Pilgrims” was a book 
of travels published in the sixteenth or seventeenth cen. 
tury, and re-published in about twelve volumes a few 
yearsago. It describes the journeys of various travellers 
in all parts of the world. In the same volume there are 
two other accounts of journeys across the Gulf of Marta- 
ban, and references to the bore are made in both. In 
one of these accounts the name of San Thomeis constantly 
mentioned as a port on the Gulf of Martaban. The name 
seems to be derived from a St. Thomas’ Church, which 
appears to have been built at some place on the coast by 
Portuguese settlers. It may be that this refers to Thaton, 
as itis now called, and that Thaton—pronounced Tatone— 
is a corruption of San Thome. [¢ is an interesting fact, 
if it is so, not only as showing the changes in the coast line, 
but also because it would appear to be the place in which 
both Christianity and Buddhism were first established in 
Burma. The description of the bore exactly corresponds 
with the condition of affairs at the present day. The 
noise that Cesar Frederich mentions has awakened the 
writer of this article at 4.a.m. when sleeping in a Rest- 
house at Kyaikto, at least two miles from the sea. 

It is not clear, either in this or the other two accounts, 
how the travellers went to Pegu, but presumably they 
went up the Pegu River from Rangoon. Rangoon is 
referred to in one of these accounts as a place called 
Dagon. This name, of course, is derived from the 
Shwe Dagon Pagoda, which stands on a commanding 
site above Rangoon, and is of great antiquity, though 
Rangoon itself is of quite recent origin. 

In Fig. 1 the coast line is shown as surveyed in 1890, 
and the dotted lines show the great changes that have 
occurred in the configuration of tue coast in less than 
twenty years. There can be no doubs that the bore is 
responsible for the cutting away process, assisted largely 
by the river in the deposit of silt on the opposite shore. 
It is not difficult to find a reason for the existence of this 
bore. It is caused by the meeting of two tides, the one 
running southwards down the eastern shore of the Bay 
of Bengal, and the other running northwards up the 
Malay Peninsula, until they meet at the head of the 
Gulf of Martaban. There the converging shores force 
the rising water into a heap, which rushes up the Sittang 
in a great wave, now-a-days about 10ft. high, at a rate 
of about eight miles an hour. Formerly the bore is said 
to have attained a height of 20ft., and to have reached 
the village of Sittang—where the railway now crosses— 
then, about 1850-1860, an important military station. 
At the present time the bore does not travel beyond 
Minywa, but the tremendous rush of water that follows 
behind it continues as far as Sittang and beyond. This 
reduced height and extent of the bore is no doubt due to 
the present more open mouth of the river, and the writer 
is of opinion that a fresh survey would show a much 
wider river along the whole course from about the point 
A, Fig. 1, to the mouth. Although the bore dies out near 
Minywa, there is a curious reappearance of it as a sub- 
sidiary bore in the Abya Choung—crossed at mile 21} by 
the railway. This is a channel about 300ft. wide where 
the railway crosses it, formed originally by the flood water 
of the Sittang, which, after tlooding a large area, 
rejoined the main river by this channel, but now used as 
an outlet for the surplus canal water. 

This subsidiary bore is probably due partly to the meet- 
ing of the tide water from each side of the island near the 
mouth of the Abya, and partly to the fact that the mcuth 
of this channel lies at the head of a big bend in the main 
river, and so is right in the direction of the incowing tide. 
What actually happens is that the first rush of the 
rising tide passes up the Abya Choung instead of con- 
tinuing its course in the main river, thus causing a con- 
siderable squeezing of the water, and forming a wave 6ft. 
to 8ft. high running at a rate of 12 miles an hour, as 
actually timed. This temporarily raises the Abya Choung 
to a higher level than it should be, so that in about an 
hour some of the tide water begins to fall again, so as to 
reduce the general level to the same level as that of the 
Sittang where it is joined by the Abya Choung. 

Another subject of interest in the Sittang is the attempt 
that it is now making to short-circuit itself across the line 
ABCD. The history of this is as follows :—Atsome time 
during recent years the Government, in order to drain 
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land, either assisted or allowed the villagers to con- | different seasons, when the water is low, or in flood, it is 
~ r ne small 6ft. wide canal from a point somewhere | generally in a more or less unstable condition. The 
— ‘eon © and D to D, or the position similar to that | banks at some points are constantly caving in owing to 
” “4 ‘a that time. The action of the bore began to open 
tthe mouth of this small canal, the rising tide entered 
the canal and the water spread over the land, and in 
returning to the sea began to cut small channels in 
the sides of the little canal, thus opening it out in all 
ger began to widen the constant denudation 
of. its sides increased at a very rapid rate, until, between 
1903 and 1905, or in less than two years, the little 6ft. 
canal was converted into a river three or four hundred feet , 
wide from C to D. This was soon extended into the 
Kalon Choung, at that time a comparatively inactive river, 
having been cut off by the Sittang-Kyaihto Canal. Then 
further depredations began to appear between A and B, 
owing to the rapid fall of the flood water from the Sittang 
into the newly formed outlet. At this point there was a 
cataract about 5ft. high gradually advancing northwards 
owing to continued erosion. There was a small tributary 
to the Sittang, called the Alok Choung, running north- 
wards and joining it at the pointA. In 1905 the cataract 
was about 1000ft. from this small tributary, and by 1906 
it had reached it, with the result that a much greater 
volume of the Sittang found its way through the short 


erosion at certain points, where the river is flowing fast, 
and silting up at places where it is too slow to carry off 
the silt, which is always held in solution in the water. 
This continual bending so lengthens the river that 
its general velocity is greatly reduced. The reduced 
velocity causes bars to form in such places as the reach 
from A to F. The flood waters, on reaching such a 
place and finding difficulty in getting over them, are 


frequent intervals, and thus eventually to cut back from 
the outfall as at D, until the short cut is established, 
exactly as has been described in this instance. The 
Sittang River has so lengthened itself, up to the present 
time, that its velocity has been reduced to about 2in. of 
fall per mile at the Sittang Bridge, and between A and 
D round the 45 miles of the river the fal] is only 1}in. 
per mile, the total fall between A and D being only Sft. 
With this small velocity the river seems to have been 
ripe for a short cut somewhere. The length of the short cut 


the velocity of the water being greater than the material, | 
of which the banks are composed, can stand up against. | 
The result is a tendency to great bends by constant | 





forced up to a higher level at such points as A, and so | 
tend to overflow the banks at these places at more | 
| foundations for the five spans of 60ft. were of 16ft. 


fully established. Possibly there will also be some 
change in the estuary, The projecting recent accretion 
opposite the short cut will probably be deeply cut into, 
and it seems likely that the coast erosion will then again 
swing to the western shore, with consequent silting up 
on the eastern. Changes of this nature in the coast line 
have probably been going on from time immemorial, for 
it is known that Thaton, which is now about four or five 
miles inland from the eastern shore of the Gulf, was at 
one time a port of some importance, for the Buddhist 
religion is said to bave been first introduced into Burma 
by immigrants landing at this place from India. 

In returning to the description of the railway bridges 
crossing the Sittang basin it will be understood that the 
tidal bore in the Abya Choung was a cause of some difti- 
culty in sinking the foundations for the bridge. The 


diameter brick wells sunk to 36ft. below the bed of the 
river. As the river was occupied by the bore for two 
weeks out of every month, at intervals of one week at a 
time, it was necessary to utilise to the fullest extent the 
remaining seven-day intervals in which such work as 
placing well curbs, building the brickwork up to a suffi- 
cient height, and sinking the wells to a sufficient depth to 
prevent them being knocked over by the bore, could be 
done. Each well bad to be surrounded with many sand- 























Fig. 2-ABYA CHOUNG BRIDGE—DERRICKS FOR DREDGING FOUNDATIONS Fig. 3—ABYA 











CHOUNG BRIDGE—WELL SINKING IN PROGRESS 

















Fig. 4—THE ABYA CHOUNG BRIDGE DURING CONSTRUCTION 


cut to the sea during the months when the river is in| is about five miles. The scouring and widening out of 
flood. | the short cut will be still further accelerated by the help 

The position now is that for three or four months of | of the high tide in the dry season whenever it rises high 
the year there is a continual stream of water running | enough at the point A to allow of some of the water 
through the short cut along the line A BC D, which is, | passing through. The difference of level between A and 
of course, all the while deepening and widening its | D is then much greater than in the flood season, for, since 
channel, and it is only a matter of time for the slower | it takes about six hours for the high tide to travel round 
and longer route to be abandoned in favour of the short | the 45 miles from D to A, the level at D has already 
cut. A good example of the action of the tide on the | fallen to low water by the time that the high tide has 
shore can be seen in the old coast line at E, where| reached A. The difference of level between the two 
evidently at one time a large tract of land was threatened | points may then be as much as 10ft. or 12ft. instead of 
in that direction by the bore. 5ft., or a fall of 2ft. per mile. When the short cut is 

The tendency of rivers of this class to short-circuit | fully established the velocity through it will therefore 
themselves, and the causes of this, have been pointed | be increased to the equivalent of a fall of 12in. per mile. 
out by various writers, more especially by Mr. Francis | Further great changes in the river may then be expected, 
J. E. Spring, C.I.E., in his Government of India publica- | as it will be impossible for the banks to stand against 
tion on “ River Training and Control.” Although the | this velocity. The increased velocity will, of course, ex- 
action of the tide is responsible for starting the short | tend in a gradually decreasing degree to a great distance 
cut in this case, yet the general effect may be said to | above the point A. Weak places may be expected to 
have been produced in a great measure by the action of | cave in far more rapidly than they are doing at present. 
the river from causes pointed out in the above publica- | There will probably be a scouring in the bed of the river 
tion. It is probable that the tidal action has only | extending beyond the bridge. thus flattening out the com- 
assisted to bring about a short cut which, in a longer paratively steep gradient through the short cut. In 
time, the river itself would have accomplished without | view of these contingencies plans have been prepared for 
its aid. a guide bank at the bridge on the principles first 

The theories from the above publication that may | adopted by Mr. J. R. Bell, M.Inst.C.E., and known as 
here be applied are roughly summarised as follows :— | “ Bell’s bund,” and there will probably be ample time to 
Owing to the varying velocities of such rivers as this at |! put these into execution when the short cut is becoming 











Fig. 5—THE COMPLETED ABYA CHOUNG BRIDGE 


bags at first, to prevent scouring by the action of the bore. 
There was always a danger of a well being upset by the 
first bore that attacked it. Fortunately, the only one that 
was knocked dangerously out of the perpendicular was 
hauled back by chains, &c., and made secure against the 
next attack. Figs. 2,3, and 4 show the well sinking in pro- 
gress, and Fig. 5 shows thecompleted bridge. The girders 
were brought from Rangoon by canal and jacked up from 
pontoons into position, and rails laid, and all completed 
long before the rail head reached the bridge site. 








BERLIN TELEPHONES. 


A NEw large common battery telephone exchange, pos- 
sessing some new and interesting features, was opened at 
Steglitz, a suburb of Berlin, at the beginning of 
April. This exchange, which is at present equipped for 
8200 subscribers’ lines and 620 junction lines, ard has an 
ultimate capacity of 10,000 subscribers’ lines and 1500 
junction lines, will, if it fulfils the expectations of the 
German Imperial Post-office. be a model on which many 
other exchanges will be built in Germany. The new 
Steglitz exchange is situated on the outskirts of Berlin, 
and belongs to a class of exchanges whose subscribers 
mostly call for connections with the subscribers of other 
exchanges in the town and who seldom require to be put 
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on to subscribers of their own exchange. The German 
Post-office engineers estimate that when as many as 
four-fifths of the calls originating in any exchange require 
connections over junction lines to other exchanges, a great 
saving of multiple jacks and cables can be effected by 
having the remaining one-fifth completed over junction 
lines also. To this end the exchange is divided into two 
distinct sections, an “ A” section anda “ B” section. The 
“ A” section contains the subscribers’ calling signals and 
the multiple jacks of junction lines leading to the “B” 
sections of other exchanges and to its own “ B” section. 
The jack panels of the latter section contain all the sub- 
scribers’ multiple jacks, and to this section all the calls 
originating at its own “ A” board and at the “A” boards 
of other exchanges are transferred, and there completed. 
By this arrangement the subscribers’ multiple jacks with 
multiple cables usually provided in the jack panels of the 
subscribers’ operators’ sections are saved. Another advan- 
tageous feature of the new system is that the calls 
received at any of the operators’ positions of the “A” 
sections are immediately passed on to operators at the 
“ B” section that happen to be free at the moment the 
calls are received (call distributing system), so that the 
work of establishing the connections is more evenly dis- 
tributed amongst the operators than with ordinary 
multiple switchboards, thus increasing the efficiency of 
the operating staff. It has, in fact, already become evident 
that in the new exchange each operator is capable of 
dealing with more lines than was possible with the ordi- 
nary multiple switchboard. The German Post-office 
telephone engineers are apparently imbued with a pro- 
gressive spirit. As has already been mentioned in these 
columns, two small automatic exchanges are being built 
in Berlin. One of these, it appears, is for Dalmin, near 
Wittenberge, and one for a small town in Mecklenburg. 
If the large automatic exchange for 3000 subscribers in 
Schwabingen, near Munich, proves a success, other fairly 
large automatic exchanges will probably be ordered for 
the towns of Posen and Karlsruhe. 








ELECTRIC OVERHEAD TRANSPORTER. 


AN installation possessing many features of interest to 
engineers concerned in the lifting and conveying of materials 
has recently been supplied by Royce, Limited, of Trafford Park, 
Manchester, for the meat depédt of Nelson and Sons, Limited, 
at Buenos Aires, The equipment consists of two electrically- 
driven transporters each of 1 ton capacity, and a track having 
a length of about 600ft. in two portions, of which there are 
combined curves and inclines. Only a portion of the track 
is illustrated in the engraving, which shows the transporters 
and track as erected in the works of the builders for testing 
previous to shipment. The hoisting speed under full load is 
20ft. per minute, and the travelling speed 200ft. per minute ; 
the height of lift is 22ft. 6in. The gradient of the inclined 
portions of the track is 1 in 84. The track consists of a built- 





| may be regulated and kept under perfect control. 
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up girder 12in. deep, and so jointed as to make a continuous 
runway for the entire length. It was found impossible for 
the transporters to run up the gradients if adhesion between 
the travelling wheels and the running face of the track only 
was relied on, and it therefore became necessary to employ a 
toothed rack for the purpose, which, it will be observed, is 
fixed on the underside of the: bottom flange of the girder. 
The rack is provided for the whole length of the track, and a 
driving pinion is in constant gear with it, so that there is no 
trouble in getting the pinion into mesh with the track, which 
would result if the rack had been fixed on the inclined 
portions only. It may be mentioned that the racks on these 
portions are in cast steel, whilst cast iron is used on the level. 
The main conductors for the supply of current to the trans- 
porters are fixed on one side of the track girder, carried by 
cast iron brackets fitted with insulating bolts, and consist of 
a small section of tee iron, which was found to be much more 
suitable for bending to the curves and gradients than copper 
wire, besides offering the advantage of easy erection, and 
being at the same time a good enough current con- 
ductor. 

The electrical equipment is of Messrs. Royce’s own manu- 
facture throughout. The motors are of their standard 


| totally enclosed type, series wound, crane rated, suitable for 


220 volts direct current. The controllers are of the tramway 
type, reversible, each provided with a separate external resist- 
ance. The travelling motions are supplied with regenerative 
electrical control, so that the speed of travel down the inclines 
In addition 
an automatic electrical brake is provided on the travelling 
motor, so that should the current supply be cut off or inter- 
rupted whilst one of the transporters is on an incline, the 
brake comes into action and holds the transporter, thus 
preventing it from running away. This brake further allows 
of the transporter being stopped on an incline and a load 
lifted if necessary. 
channels, with steel channel cross bearers and steel sling 
plates at the ends, the whole being riveted together. The hoist- 
ing motor and gearing are mounted on the framework carried 
on twocast steel bogies, one at either end, each bogie being fitted 
with four cast steel travelling wheels, so as to give a proper 
distribution of the load, and obtain easy travelling when 
running round curves. The connection between the bogies 
and the frame is made by means of a universal joint or 


The framework consists of mild steel | 


coupling, with the object of eliminating from the suspension | 


pins all side stresses due to the swinging tendency of the load 
and framework when running round curves, and the racking 
strains due tothe backward and forward drive. The suspended 
weight of the transporter is taken on ball bearings, which are 
fitted on the suspension pins. Each bogie is provided with 
safety catches, which, in the event of the failure of a travel- 
ling wheel or axle, would drop on to the flange of the over- 
head track and prevent the transporter from falling to the 
ground. The reduction in speed from the motor for both 
motions is obtained by steel spur wheels and pinions, machine 
cut from turned blanks. The hoisting barrel is machine 
grooved with spiral grooves to suit the rope. For the purpose 
of guiding the ropes into the correct grooves automatic 
rope guides are provided, which also prevent them from 
being pulled out of the grooves in the event of the load 
being lifted in a sideways position. This is an import- 





ant safeguard to the rope, as loads are frequently lifted 
sideways, and unless these guides are used, the rope gets 
pulled out of the barrel grooves and destroyed. The travel- 
ling wheels are of cast steel, turned accurately on their 
treads, white-metal bushed, and fitted with hard steel axles. 
The hoisting motion is fitted with an automatic electrical 
solenoid brake, and the brake is provided with a device by 
which it can be released by hand from the cage. An over- 
winding device is also provided, which, although permit- 
ting of the hook being taken right up to the barrel, and thus 
giving a maximum height of lift, obviates any damage to the 
rope, gearing, or motor. As a matter of fact, by means of 
this special safeguard, we understand that the hook can be 
maintained in its highest position and the motor kept 
running. 








OBITUARY. 


JAMES WILLIAM BENNETTY. 


WE record with regret the death of Mr. J. W. Bennett, 
which took place at Bournemouth on May 31st. Mr. Bennett 
was born at Great Grimsby in 1850, his father being a 
member of the well-known firm of Bennett and Sons of that 
place. He was educated at Nottingham, and in 1864 com- 
menced an apprenticeship with Charles Sacre, chief 
engineer of the M. S. and L. Railway Company. A part of 
this time he was employed at the Gorton Works on the 
railway then being built between Manchester and Liverpool. 
After the expiration of his apprenticeship he went to Russia 
for a year as contractor’s engineer, and afterwards sailed for 
the United Stutes. In 1875 he accepted an appointment 
with Russel and Robinson in Java, and in 1879 became part 
owner of the business of Taylor and Lawson, Batavia, and 
sole owner two years later. He retired from the business in 
1894, and in 1897 joined the firm of John Birch and Co., 
Limited, London, of which up to the time of his death he 
was @ managing director. Besides being a thorough mechani- 
cal engineer, Mr. Bennett, during the many years he spent 
in the East, designed and built a considerable number of 
craft now being utilised in Java. He was elected a member 
of the Institution of Mechanical Engineers in 1894. 








AccorpINnG to a consular report, a German company 
enjoys a pr ctical monopoly of providing electric power for Seville, 
Spain. It is now completing the installation of large works on the 
Prado de San Sebastian, which will be ableto supply a three-phase 
current to the surrounding district. The company can also supply 
continuous current. Another company, called La Hidro E!éctrica 
del Guadiaro, mentioned in the report for last year, has much 
local support. It will obtain power from the falls in the mountains 
of Ronda. When this company is in a position to enter into com- 
petition there should be a demand for electrical plant of all kinds, 
offering an opportunity for British enterprise. Details of the 
importation of electrical machines show that 49 tons came from 
Germany, 116 tons from Belgium—these also being of German 
origin—27 tons from France, and 2 tons from the United King- 
dom, The large imports from Germany are accounted for by the 
construction of the works above mentioned. 
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RAILWAY MATTERS. 


Tur electrification of the London Bridge to Victoria 
‘of the London, Brighton and South Coast Railway is being 
on rapidly, and it is expected that it will be ready for traffic 





section 
shed 
in August. , os 
Tar Gaceta de Madrid of 28th April notifies that Mr. 
‘ujalé has applied to the Direccién General de Obras 
for permission to carry out surveying operations for a 
from Sddaba to Gallur, which permission has been 


Ramon f 
Piiblicas 
railway 
granted. : : 

AccorpinG to the Bulletin Commercial (Brussels) of 
15th May, the Belgian Legation in Central America announce that 
a contract has been concluded between the Honduras Government 
and a private person for the construction of a railway from 
Trujillo to Juticalpa. 


We hear that Lord Morley has sanctioned the proposed 
Indo-Ceylon Railway in connection with the project for making 
net across the Pamban Channel and instituting a ferry 


oe The South Indian Railway is 


between Daneshkodi and Manar. 
financing the scheme, 


A consuxaR report for the year 1908 on the trade and 
commerce of Roumania states that the following electric tramways 
are working :—Bucharest 5 kiloms, (34 miles), Jassy 20-1 kiloms. 
(124 miles), Galatz 13-3 kiloms. (8} miles), Braila 18 kiloms. (114 
miles). New lines of a total length of 40 kiloms. are proposed at 
Bucharest to be completed in 1916, and the municipality is 


endeavouring to find the necessary capital for their construction. 


Ay important step in the development of the Northern 
Transvaal will be taken when the construction of the new railway 
line from Pietersburg, the existing terminus, through the Zoutpans- 
burg district to Messina becomes an accomplished fact. The first 
survey and preliminary arrangements have already been completed 
by the Government, and a Bill is to be introduced during the 
coming session. At first it is not intended to carry the line more 
than sixty miles north of the existing terminus, but the real 
objective is understood to be the copper fields of Messina, about 
200 miles north of Pietersburg, and ultimately a continuation of 
the railway across the Limpopo River into Rhodesia. 


Tx railway strike in Georgia, which arcse out of the 
attempt of the Georgia Railway Company to substitute black 
labour for white, and which resulted in the complete suspension of 
railway transport over a large portion cf the State, came toa 
sudden end Jast Saturday night. At the conclusion of a confer- 
ence between the Federal Labour Commissioner, the genera] 
manager of the railway, and the vice-president of the Brotherhood 
of Locomotive Firemen and Enginemen the strike was declared 
“off.” This result, which was entirely unexpected, caused gene- 
ral surprise and satisfaction. It is understood that both parties 
have made concessions. Local race feeling still runs high, and 
causes continued appreher.sion. 


AccorDING to a consular report for the year 1908 deal- 
ing with the trade and commerce of Porto Rico the railway to 
Caguas from Rio Piedras, the inland terminus of the electric 
tramway from San Juan and also a station of the Porto Rican 
American Railway, was completed during the year and began 
operations on July Ist. It was originally intended to operate by 
electricity, but special difficulties supervened which caused 
traction by steam power to be adopted for the first ten years. 
The reports of its usefulness are not quite favourable, for as yet 
the old system of transport by road is found to be a sufficiently 
convenient service, more particularly as it delivers direct into the 
warehouse and avoids two handlings. 


Reports just compiled of all accidents on the 23,000 
miles of track of the Pennsylvania railway system for the past 
year show that during 1908 its various lines carried 141,659,543 
passengers, and that not one single passenger was killed as the 
result of an accident toa train. The total number of passengers 
injured in train accidents numbered only 102. These figures 
include every case requiring surgical or medical attention, how- 
ever trivial; It will thus appear that, counting every personal 
injury due to train wrecks, only one person out of every 1,388,819 
passengers carried was injured. Of the subsidiary lines, indepen- 
dently operated, the record of the Long Island railway is most 
interesting. That line carried during the year 23,242,838 pas- 
sengers, and only 17 were injured in train accidents. This line 
has now been operated for some fifteen years without a fatality to 
a passenger due to a train wreck. 


Tue scheme for the promotion of an electric railway— 
15 miles in length—from the Monument in the City of London to 
Waltham Abbey again came before the Unopposed Committee 
of the House of Commons on Tuesday, May 25th, the promoters 
asking for another year’s extension of time. Running on the tube 
system through Hackney and under Victoria Park, the line 
emerges near Leyton, taps Walthamstow and Chingford, and pro- 
ceeds thence to Waltham Abbey. The Bil] received the approval 
of Parliament in 1905, but difficulty in raising the capital has pre- 
vented the scheme being begun. Mr. Emmott. the chairman of 
the committee, said that though last year he had informed the 
promoters they must not come back for any further extension of 
time, the committee were prepared to reconsider the position with 
an open mind, and for that purpose they must have financial 
evidence. An adjournment was ordered for this purpose. 


TuE most striking feature of the Board of Trade report 
respecting accidents and casualties which occurred upon the rail- 
ways in the United Kingdom during the three months ended last 
December, issued last Tuesday, is the statement that out of 317 
persons who were killed no fewer than 156 were trespassers, The 
great bulk of these undoubtedly were cases of suicide. The total 
number killed shows an increase of one, compared with the corre- 
sponding quarter of 1907. The number of persons injured during 
the three months—2049—shows a substantial reduction of 502. It 
is gratifying to note, states the report, that no passengers were 
killed and only 45 injured by accidents to trains during the 
quarter, compared with 14 killed and 204 injured during the 
corresponding quarter of the previous year. The number of 
animals was somewhat smaller than usual, nine horses, two 
donkeys, 23 beasts and cows, 21 sheep, nine pigs, and 11 dogs 
ge over and killed, and one cow injured during the three 
months, 


AccorpIné to a consular report for the year 1908 on 
the trade, commerce, and navigation of the Republics of Hayti 
and Santo Domingo, with the exception of the two short lines of 
railway between Puerto Plata and Santiago de los Caballeros and 
Moca, a distance of 42} miles, and that between Samana and La 
Vega, 62 miles, and the branch line of about 9 miles connecting 
the station of Baird with San Francisco de Macoris, the only 
means of communication that exist are, by pack mules if to inland 
places and by water if to a seaport. The stations on the Samana- 
La Vega Railway are:—Almacen, La Jina, Arrenoso, Baird, and 
Barbero ; and those on the Puerto Plata-Santiago-Moca line are:— 
Bajabonico, Altamira or La Piedra, El Tunel, Navarrete, Laguna 
and Palmarejo. In the district of San Pedro de Macoris there are 
about 65 miles of private railways used in the operations of the 
sugar industry. The Dominican Government, desirous of promot- 
ing railway construction as the best means of encouraging agri- 
cultural and other develop t, have ted a law, which 
became operative from January lst, 1906, by virtue of which it is 
provided that 30 per.cent. of the revenues received from the 
export tax, called ‘‘internal revenue,” shall be devoted to the 
construction of railways. 











NOTES AND MEMORANDA. 


A company has been formed in Stockholm to work 
‘*kulm,” or alum shale, for the uranium and radium which it con- 
tains. It is stated that a ton of the stuff yields four milligrammes 
of radium bromide. The company has bought several inventions 
of Dr. Hellsing. 


As far as the automobile is concerned, Turkey is 
virgin territory, writes the American Consul at Beirut. Its 
30,000,000 people are practically without motor cars. For use in 
Syria and Palestine, cars propelled by petroleum, with strong 
elastic springs, capable of negotiating sharp hills and of clearing 
rocks and furrows in the roads, are required. Simplicity and 
durability of construction are preferable to style. As the Otto- 
man Government are preparing to spend several] millions of dollars 
on road building during the next few vears it seems fairly certain 
that the country before long will prove a good market for motor 
cars, 

AccorDING to the Engineering Record, sand and grave 
for making concrete were obtained from the beach deposit at 
Waukegan, Ill, by the Waukegan Sand and Gravel Company by 
a centrifugal pump having a 6in. intake and a7in. ou'let. The 
pump was drivea by a 20 horse-power engine, and the whole plant 
floated on a covered barge. Water, sand, and gravel as large as 
3hin, were pumped from the bottom of the Jagoon and discharged 
through screens into cars. It was possible to pump material from 
as great a depth as 20ft., and to carry the delivery pipe to cars at 
least 600ft. distant, provided a slight fall was given the pip». 
— larger than 3}in. was excluded by a screen over the 
intake, 


Ir has been found thatthe E.M.F. of a thermoelectric 
pile changes when an intense magnetic field is excited in the 
neighbourhood of the junctions. This change is not connected 
with the presence of any ferromagnetic metal, and is independent 
of the direction of the field. This might be supposed to be new 
E.M.F., but the experiments have not yet established its existence 
in the case of absolute uniformity of temperature. This E.M.F. 
increases with the field, but not proportionally, and in the case of 
Fe-Cu appears to show a maximum. Its direction is usually 
opposed to the purely thermoelectric E.M.F. when the hot junc- 
tions are in the field, but not when the cold junctions are in. The 
contrary seems true for Cu-Zn in weak fields. 


A German steelmaker informs Stahl wnd Eisen that 
he has obtained favourable results in making high speed steels 
with powdered ferro-tungsten which is being produced by the 
Chemische Fabrik Fuerth. Analyses show that it contains 85 per 
cent. of tungsten, 0.30 carbon, 0.45 silicon, 0.45 manganese, 0.25 
aluminum, calcium and magnesium, and 0.01 of sulphur. Tin, 
phosphorus, copper and arsenic could not be detected. Ferro- 
tungsten melts at considerably lower temperature than tungsten 
metal, and it is far less subject to oxidation than the pure metal. 
Slagging of the tungsten is low, so that the loss of this dear metal 
is almost nil. The powdered ferro-tungsten alloys more readily. 
The segregation is less and the steel is not so much subject to 
piping. 

Durine recent years there has been an increasing scope 
for the use of scrap mica, in a ground condition, for the manufac- 
ture of lustrous wall papers, heavy lubricants, mica bronzes and 
paints, explosive absorbents, &c. When used for these purposes 
the mica requires to be finely ground, especially for wall paper, 
for which purpose it is necessary to have the powder so fine that 
it will pass through a sieve having 160 meshes to the linear inch. 
In some cases the powder used is even finer than this, and will 
pass a 200-mesh sieve. When reduced to this degree of fineness 
muscovits mica yields a soft and almost impalpable powder which 
feels quite smooth when handled, and spreads out in a fine Justrous 
film when rubbed on the hand. Muscovite appears to be the best 
variety of mica for use in this way, as the dust obtained from it is 
stated to possess superior brilliancy. 


Accorp1nG to the Tiflis Histok, in the locality of Kirk 
Tchulba, in the Aschabad district, Transcaspia, near the Schich 
wells, on the free Treasury lands, there are important sulphur 
deposits, very rich in quality and in a great quantity. They can 
be easily worked. and practically form a range of hills from 15 to 
20 sarhens (105ft. to 140ft.) high, and two to three versts 
(1 v. = 1166 yards) in circumference. The ore near the surface 
contains 48 to 62 per cent. of sulphur. The quantity of ore 
measured only from the base of the hills will make several hundred 
million poods (1 p. = 361b.), In 1885, 800 cubic sarhens 
(ls. =7ft.) were taken from one of the hills, the Darvasa 
Tchulba, and the remainder still awaits esploitation. The failures 
hitherto noted are attributed to want of means and technical 
knowledge. 


OxssERVATIONS of the height of clouds made by directing 
a searchlight vertically upwards and determining the angular 
elevation of the illuminated patch of sky from a fixed base station 
were continued at the astronomical observatory at Vienna during 
the summer of 1908. Tables giving the results of observa:ions for 
fifty evenings were recently published. The results show that 
media capable of reflecting light were frequently found to exist at 
heights greater than 10 kiloms. The column of light could be 
traced up to an altitude of 17.1 kiloms. on May 31st and 16 kiloms. 
on July 27th. The greatest cloud height (Ci.-Str.) was observed 
at 8kiloms. The height of tke dust or smoke layer over the city 
was fixed on two occasions at 300m. and 120 m. respectively. 
Confirmatory observations were made occasionally from a second 
station distant 8.3 kiloms, from the source of light ; the agreement 
is only a moderately good one. 


In the Royal Testing Station at Charlottenburg, 
Germany, Professor Heyn and Herr O. Bauer have been making 
experiments regarding the rusting of iron. ‘Tests were made with 
distilled water, tap water—harduess 9-4 deg., 10-7 mgr. chlorine 

r litre—and artificial sea water—NaCl 29-9, MgSO, 3-04, MgCl, 
Bl, CaSO, 1-24 grammes per litre. There was rusting even in 
the entire absence of CO., and air containing 15 per cent. of CO, 
about doubled the speed of rusting as compared with that observed 
in the total absence of CO,; whence it would appear that the 
quantities of CO, present in the atmosphere cannot produce any 
appreciable effect. It was found that wood charcoal held and 
retained the gases dissolved in water.. In a twenty-two days’ test 
with distilled water, where the amount of rusting without any 
protective was 1-00, the amount with pieces of charcoal suspended 
in the water was 0-68, with wood charcoal] powder floating on the 
surface it was 0-20, and with wood charcoal suspended in bags in 
the water it was 0-22, 


A REMARKABLE ascent has been recorded by one of 
the small balloons which for some time have been sent up 
from different places in order to investigate the conditions of the 
upper atmosphere. To the balloons are attached self-registering 
apparatus that give information as to the height attained, the 
temperature at that height, the hygrometric conaitions that 
obtain, and the velocity of the wind. The balloons, which are 
made of india-rubber and filled with hydrogen, attain, asa rule, an 
altitude of from 10 to 15 kiloms., though heights of 25 kiloms. 
have been reached. The masimum record was obtained during 
an ascent from Uccle, a suburb of Brussels, to which the Royal 
Observatory of Belgium has recently been removed. The instru- 
ments recorded a height of 29 kiloms., or about 18 miles, some 
three times the height of the highest mountain on the earth’s sur- 
face. The thermometer fell to 63.4 deg. below zero Centigrade, 
but this was slightly above the minimum, which had been passed 
at the moderate altitude of 15 kiloms, The thermometric reading 
was decidedly lower than any experienced during the Discovery 
expedition to the Antarctic regions. 








MISCELLANEA. 


Foi.towine the example set by Germany, the Russian 
Admiralty intends to devote far more attention to submarine 
mining. Five mining transports are to be ordered from the three 
leading Russian shipbuilding yards, 


An “ Academy of Aviation” has just been founded in 
Munich for carrying on experimental and practical work in connec- 
tion with ballooning in all its branches. The academy has secured 
a large tract of land in the neighbourhood of Munich as a site for 
holding trial trips. 


THE examination of the underwater fittings of the 
destroyer Itchen in dry dock at Devonport shows that both pro- 
pellers were damaged during the recent grounding of the vessel 
in Scotland. The blades of both the propellers have either been 
broken short off or crumpled up, and it will be necessary to 
replace them. Both shafts are being removed to be tested in the 
factory for alignment. 


AccorpinG to the Frankfurter Zeitung of 21st May, 
the Swedish Legislature have sanctioned an expenditure of 
23,000,000 kronor (about £1,278,000) for canal works between 
Venersborg and Gothenburg. The idea is not to construct a new 
canal, but to make a portion of the Gotha canal navigable. The 
Frankfurter Zeitung adds that the project is of great importance 
in the industrial development of Sweden. 


An Admiralty inspection party visited the Tyne last 
Wednesday with a view to ascertaining the suitability of Jarrow 
Slake as a repairing base. The inspection was a sequel to the 
deputation from Newcastle which waited on Mr. McKenna on 
May 20th to urge the value of the Tyne as a base for repairs to 
the Navy. The Admiralty representatives were met at Neéw- 
castle by Sir W. H. Stevenson, chairman of the Tyne C »mmission, 
who accompanied them down the river. 


In the House of Commons Mr. Herbert Craig recently 
asked the First Lord of the Admiralty whether, in the allotment 
of orders for auxiliary machinery amongst firms of accepted stand- 
ing, any preference is given to the firm making the cheapest tender ; 
and whether any regard is paid to the equal distribution of such 
orders among the different districts from which tenders are invited. 
In reply, Mr. M’Kenna said preference is given to the lowest 
tender unless there are cogent reasons in the public interest for 
taking a different course. The Admiralty make such endeavours 
as are consistent with their duty to distribute the orders among 
the various shipbuilding districts. 


At the last meeting of the Council of the Institution of 
Automobile Engineers, the President reported that he had been in 
communication with Mr. A. A. Remington with regard to the 
drawing up of a standard petrol specification, so as to secure uni- 
formity in petrol used throughout the country without imposing 
any limitations likely to diminish the quantity available for 
supply. The following committee was appointed to consider the 
advisability of taking any further steps in the matter, and, if 
found necessary, to draw such a specification :—Messrs. Dugald 
Clerk, G. H. Baillie, H. Ballantyne, B. Blount, R. W. A. Brewer, 
F, L. Martineau, A. A. Remington, and Charles Wheeler. 


Accorp1nG to the report for the year of 1908 of the British 
Vice-Consul at Osaka. Japan, regarding the supply of electrical 
machinery, &c., there has been active competition between British, 
American and Germanmanufacturers. Until recently an American 
firm had practically a monopoly in the Osaka district, but latterly 
British and German firms have secured contracts. With the 
opening up of electric railways and the extension of various electric 
light companies, the report states, it is probable that large 
quantities of electrical machinery, &c., will be required during the 
next few years. It is also stated that it is impossible for British 
manufacturers to secure contracts for machinery, &c., unless they 
have an experienced representative on the spot, as a knowledge of 
local and personal considerations and the methods of tendering, 
&c., is absolutely essential. 


In the House of Commons on May 20th, Mr. Ernest 
Lamb asked the First Lord of the Admiralty whether, in view of 
the fact that the establishment in his Majesty’s dockyards has 
been suspended, and that the hired men engaged as skilled 
labourers, employed working machine toois, not being on the 
establishment, are thus not qualifying for pensions, he could see 
his way to revise the decision, recently issued by the Admiralty, 
and grant such men the nominal status of machinists, without 
necessarily any addition to their day, in order that they might 
thereby become eligible for membership of the great engineering 
trade unions, and thus provide for their old age. In reply, Mr. 
M‘Kenna said that the matter was carefully considered quite 
recently, and way could not be seen at the time to revise the 
decision which was recently issued in an Admiralty letter. 


AccorDING to a consular report dealing with the trade 
of Tampico—Mexico—work on the construction of the Tuxpam 
Canal, which is intended to provide an inland waterway between 
Tampico and Tuxpam, is steadily progressing. About 70 miles 
have already been completed on the Tampico end, and the canal 
is now within 7 miles of Tamiahua. The depth of the canal is 
2m. When finished this canal will afford excellent transporta- 
tion by water from Tampico to Tuxpam, and will be the means of 
opening up the Tuxpam country, which is a very rich section. 
The opening of this cana! will also add to the business of Tampico, 
as it will allow the ranchers and business men in that part of the 
country to send their products to market and to receive their goods 
at this port. At the present time river steamers are being run 
regularly from Tampico to Lake Tamihua, and as soon as the canal 
is opened will run through the town of Tuxpam. 


Accorpiné to Electrical Engineering, the mains of the 
South Wales Electrical Power Distribution Company, connecting 
up Cwmbran, Pontypool, Crumlin, Newbridge, Abercarn, and 
Risca, have been joined to the system of mains in the Treforest 
district, and the supply in the parts above named, formerly 
obtained from the Cwmbran generating station, is now given from 
the Treforest power station. The new line connecting the two 
districts is partly overhead and partly underground. The 
Cwmbran power station has been shut down, but will be kept in 
working condition as a reserve station. A new sub-station is to be 
erected at Newbridge for the supply of the Celynen Collieries of 
the Newport Abercarn Black Vein Steam Coal Company for 
haulage gear, &c. The whole of the supply in Monmouthshire is 
thus now taken over by the Treforest Electrical Consumers’ Com- 
pony, which acquired the Treforest power-house from the South 
ag! 





ales Company under the scheme of reconstruction a few years 


0. 


A consuLar report dealing with the trade of Changsha 
states that the increase in the export of crude antimony and the 
decrease in the export of ore are both noticeable. The local 
notables who control the antimony works are in touch with 
London and are kept fully informed as to the prices ruling in the 
London market. It seems probable that the export of ore will 
continue to decrease owing to the erection of new machinery and 
the more perfect handling locally of the ore, and that the export, 
not only of crude, but of refined antimony—regulus—will steadily 
increase. The increase in the export of crude, itis stated, is no 
doubt due to the presence of a foreign buyer in Changsha. The 
old difficulty still exists of inducing the sellers to realise the 
binding nature of a contract, but constant personal contact 
between the native seller and the foreign buyer ought, with 

atience, to remove this serious obstacle to a satisfactory working 
asis, and it seems likely that in future contracts will be more 
punctually fulfilled. 
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whatever can be taken of anonymous communications, 


We cannot undertake to return drawings or manuscripts ; we must, 
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REPLIES, 


Marine Proputsion.—We have forwarded our correspondent Mr. Pr idel’s 
letter 10 ** X.,” whom alone it appears to concern 

D. (Hants).—A new dock is to be constructed at Woolston. 
of May 7th last, page 465, bottoni of third column. 

E. E. (Balham).—This system of notation was adopted at the Paris Elec- 
tri al Congress, at the suggestion of Monsieur Hospitalier, a French 
electrician and author of an electrical pocket-book. A density expressed 
in grammes per cubic centimetre is abbreviated to g/cm.*, and ap essure 
in pounds per square inch to lb./inch? ; and so on with all other units, 
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Four-cylinder Locomotives. 


THE correspondence which has gone on for some 
time in our pages concerning among other matters 
connected with railway practice, the balancing of 
locomotives, supplies an admirable illustration of 
the art of writing all round a subject without ever 
getting at the core of it. Mr. Lawford Fry’s 
letter, which we published last week, came in good 
time to recall other correspondents to the true 
issues raised when we speak of balancing a locomo- 
tive. We understand our correspondents to be in 
search of perfect balance; but they do not seem to 
know what perfect balance is from a practical point 
of view. They have been, perhaps, led away by 
the mathematical treatment of the subject, based 
on postulates and assumptions which do not repre- 
sent practical work. What is the purpose of 
balancing ? There is only one correct answer. It 
is that we balance to make the engine regarded as 
a vehicle run smoothly, and spare the permanent 
way as much as possible. The lack of smooth 
running is due to the reciprocation of the engines. 
There is no trouble whatever met with in balancing 
electric locomotives, simply because nothing of any 
importance reciprocates. A locomotive runs un- 
steadily, thereupon the mathematician of a certain 
type proceeds to show how it may be made to run 
steadily, but almost invariably he overlooks very 
important factors, and so the results of his calcu- 
lations do not cover the whole ground. The truth 
is that the actions and reactions are very complex, 
and not at all easily dealt with by drawing-office calcu- 
lations, however well done. 

Let us take, first, the engines only. Let us 
suppose that open skeletons are substituted for the 
pistons, the weights remaining unaltered, so that 
there will be no fluid pressure in the cylinder. We 
may regard the whole reciprocating mass as centred 
in the crank pin and exerting centrifugal effort. 
Nothing is more easy than to compensate for this 
perfectly by putting back balance weights on the 
crank cheeks, as was first done by Penn in marine 
engines, and is now frequently done in modern loco- 
motives. Or we may arrive at the same result by 
putting weights in the rims of the driving wheels. 
Let such a locomotive have its driving wheels clear 
of the rails, and let a eentral pulley on the crank 


at any speed we please. If the work has been 
properly done the whole machine will be quite 
steady. But it must be remembered that all the 
time there are two wholly. unbalanced efforts in 
each revolution. The reciprocating masses cannot 
balance the vertical components of the compensating 
weights; and the result is that the wheels will 
tend to fly up and down. Now, when the engine 
is on the rails its weight will keep the wheels down, 
and the rails, on the other hand, will keep the 
wheels up. The result is that the trace in space 
of the centres of the driving wheels will be a line 
parallel to the surface of the rail table. The loco- 
motive as a vehicle will not be affected, although the 
pressure of the wheel on the rail varies continually 
during each revolution. The engine will so far run 
quite steadily unless the velocity becomes so great 
that the wheel lifts off the rails, which may occur at 
about 90 miles an hour. So faras the locomotive 
itself is concerned, all the reciprocating and all the 
rotating weights may be balanced. But the action 
of the engine on the rail has to be reckoned with, 
and the use of balance, or as they ought to be called, 
compensating, weights is restricted to avoid hammer 
blow, that is to say, the enormous increase in 
downward pressure which takes place at high 
speeds, because of the up-and-down efforts to which 
we have referred. Accordingly, in practice, only 
about two-thirds of the reciprocating weight is 
balanced, one-third is left unbalanced ; and here we 
have a disturbing force. 

Now what is the true nature and method of 
operation of this disturbing force? On this point 
a good deal of confusion of thought exists. With 
the up-and-down stresses we need not concern our- 
selves, for the driving wheels do not leave the rail. 
We have only the longitudinal stress elements to 
consider. In each revolution we have a driving 
wheel helped forward, so to speak, once, and pushed 
back, so to speak, once. When we keep in mind 
the great mass of the locomotive, some 50 or 60 tons, 
hurled through space at a tremendous velocity, it 
would seem that the inertia of the machine must be 
so great that the influence of centrifugal force 
cannot be felt. If an engine is run on the testing 
table we get the effect on the draw-bar. The fact 
that the engine is running will not vary the effect, 
though it will change the position of the serrations 
on the tractometer chart. But these serrations have 
an amplitude so small that it is difficult to believe 
that they can be felt at all on the footplate, and in 
effect they are not. - In other words, if we balance 
all the rotary mass and two-thirds of the recipro- 
cating mass we shall have an engine perfectly 
balanced as regards its performance as a vehicle at 
all speeds met with in the working of railway 
traffic. The matter has long since got beyond the 
province of argument or discussion. The practice 
of all railway engineers is solid on this point. 
Thousands of locomotives compensated in this way 
are at work daily, and giving satisfaction. 

What does remain for discussion is the effect of 
the locomotive on the rails. Hammer blow is un- 
doubtedly a serious factor, and there is, besides, the 
tendency to slip set up by the lifting centrifugal 
effort. Here the four-cylinder engine comes in. 
It gives a quite smooth-running locomoiive, and one 
very easy indeed on the permanent way. It is 
quite beside the point to go into academical ques- 
tions as to the lack of balance in compensating 
planes, or to assert that a high-pressure engine at 
one side cannot really compensate a low-pressure 
engine at the other side. The practical facts are 
what the designers of the modern big locomotive 
have to consider. We may rest assured that a man 
of such large experience as that possessed by Mr. 
Fry would not say that “the weight of the inside 
and outside reciprocating parts can be made such 
that the resulting horizontal longitudinal forces 
cancel each other to the necessary degree. The 
couple remaining unbalanced is negligible, so that 
the engine runs smoothly without the addition of 
balance weights for the reciprocating parts, and the 
consequent unbalanced vertical reciprocating forces.” 
The italics are ours. They contain the essence 
of the argument. It will be remembered that 
several locomotives of different types were made the 
subject of elaborate tests at the St. Louis Exhibition 
in 1904. Among these was a four-cylinder com- 
pound. Every compensated engine has a critical 
speed. Until this is exceeded the pull on the draw- 
bar is steady. After it is reached longitudinal 
oscillation begins. In four passenger locomotives 
the critical speeds in revolutions per minute were 
i197, 180, 200 and 320. The last was the four- 
cylinder compound. The report of the judges 
says: “ The tests show that a four-cylinder loco- 
motive can be perfectly balanced by distributing 
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in such a manner that the movement of all rotating 
weights shall balance each other in every plane.” 

There is, however, another point in favour of the 
four-cylinder engine which our correspondents seem 
to have quite overlooked. They write as though, 
given a good road, the sole cause of unsteadiness in 
the running of a locomotive must be lack of proper 
balance—or to be correct, compensation. This could 
only be true if the forward motion of the locomotive 
were due to continuous driving axle-box effort. This 
is not the case. When the piston is going back- 
ward the crank axle bearing pushes the axle-box 
back against the hornplate, and the locomotive is 
urged forward by the pressure on the front 
cylinder cover, and held back by that on the 
piston. Again, when the piston is going forward, 
the bearing presses against the front hornplate, 
and the advance of the engine is retarded by the 
pressure on the back cylinder cover. There is a 
continual shifting of the locus of the effort pro- 
ducing forward motion. Nor is thisall. The effect 
of the obliquity of the connecting-rods is a lifting 
action on the front of the engine, continually vary- 
ing in amount, and when this is combined with a 
bad road, rolling is set up and a very unsteady 
engine may be the result. Thus there were some 
outside-cylinder engines, years ago, on the South- 
Western Railway, the leading wheels of which had 
inside bearings. These engines rolled so much that 
outside bearings and springs under the guide bars 
had to be added. Now the four-cylinder engine 
eliminates such injurious factors as these; rolling 
and ‘“shouldering” and “ boxing” are got rid of, 
because the varying stresses are all mixed up and 
averaged, and compensate each other. And, lastly, 
we have secured to us the great advantage that the 
small cylinders avoid the enormous stresses set up 
by very high pressures acting in big cylinders. 

It should, of course, be plain to our readers that 
in speaking favourably of the four-cylinder locomo- 
tive we do not draw invidious comparisons. Ovur 
principal object has been to get our correspondents 
away from hair-splitting disputes about factors 
which are on the road entirely unimportant. Even 
those who have most fault to find with any particu- 
lar design seem to be quite unable to say what the 
practical effect of the mistakes made by the designer 
is in the daily life of a real, not a‘ paper” locomo- 
tive, or to state definitely how much is lost or 
gained in fuel, repairs, or cost of maintenance of 
way by altering the sequence of the cranks or the 
distribution of the compensating weights. Our 
correspondents write as though they are quite 
familiar with the performance of locomotives. Is 
it not possible for them to give examples of the 
mischief done by the defects which they criticise ? 
Substantiated statements of that kind would be 
really convincing, even conclusive. 


The Cost of Atlantic Liners. 


THE cost to the prospective owners of the con- 
struction of large Transatlantic steamers plays an 
important part in connection with the commercial 
success or failure of these leviathans, and the 
expenditure incurred on the provision of swift 
passenger vessels and of the somewhat slower, 
generally speaking, mail steamers has enormously 
increased during the past ten years simultaneously 
with the size and speed of the ships. It was with 
this knowledge that a suggestion was made about a 
year ago in favour of the conclusion of a private 
understanding between the principal shipping com- 
panies engaged in the Transatlantic traffic with a 
view to a limitation being imposed upon shipbuilding 
programmes in the future. The proposal, which 
was made on behalf of the Hamburg-American 
Line, referred to that company, the North German 
Lloyd, the Cunard Line, the White Star Line and 
the French General Transatlantic Company. The 
object of the scheme, which was also associated 
with a suggestion to form a common fund for the 
purchase and breaking up of old steamers employed 
in the Atlantic service, was to obviate competition 
both in the building of future steamers and to 
improve the prospects of the traffic. When the 
suggestion was first put forward we ventured to 
submit that it would not have been made if the 
construction of the Lusitania and the Mauretania 
had not restored to Great Britain the speed record 
which had been held for a few years by the two 
leading German lines with the Deutschland and the 
Kaiser Wilhelm IJ. It is possible that the project 
entertained by the White Star Line of building two 
huge steamers, which is now in process of realisa- 
tion, also assisted in prompting the suggestion for 
an international regulation of shipbuilding pro- 
grammes by the interested companies; whilst 
the unfavourable working results which generally 





attended the various lines during 
now accentuated the reasons which were origin- 
ally advanced in favour of a curtailment of new 
construction. Indeed, it was recently stated by a 
Teutonic newspaper that it was impossible for the 
German lines to eclipse the latest Cunard steamers 
or the Olympic and Titanic now being built for the 
White Star Line, as in addition to the enormous 
outlay, the navigable conditions of the Elbe and the 
Weser would offer a serious hindrance to the use 
of such large vessels in those parts. 

The advance in the cost of the construction of 
large merchant steamers in the past ten years has 
been so great that the expenditure on the latest 
types reaches that of the first cost of battleships of 
the pre-Dreadnought type. According to a tabular 
statement published by a Frankfort newspaper, the 
approximate cost of the Kaiser Wilhelm der Grosse, 
which was placed in service by the North German 
Lloyd in 1897, amounted to £525,000. The 
Oceanic, which the White Star Line introduced 
two years later, is put at £600,000-—-which, we may 
remark, is certainly greatly underestimated; the 
Deutschland is computed to have cost the Hamburg- 
American Company £625,000 in 1900, and the 
outlay of the North German Lloyd on the Kaiser 
Wilhelm der Zweite in 1903 is stated to have been 
£800,000, whilst the Cunard Line is credited with 
having expended £1,325,000 on the Mauretania, the 
latter comparing with a first cost of £1,340,000 
incurred in completing the battleship Dominion in 
1905-06. We thus have an increase of two and 
a-half times the cost of the swiftest passenger 
steamers in the decade ended with 1907 ; but when 
consideration is given to the ordinary type of mail 
steamers engaged in the Transatlantic traffic, it is 
found that the augmentation has been greater, and 
will, on the completion of the Olympic next year, 
be six times more than the outlay of £240,000 on 
the Friedrich der Grosse in 1897. The Grosser 
Kurfiirst, which followed in 1899, cost £310,000; 
the Ivernia, in 1900, is returned at £360,000; 
the Celtic, in 1901, £525,000; the Amerika, in 
1905, £625,000; the Adriatic, in 1907, £725,000; 
and the George Washington, in 1909, £800,000; 
whilst the cost to the White Star Line of the 
Olympic is calculated at approximately £1,450,000. 
The latter contrasts with a first cost of £1,339,000 
in the case of the battleship Hindustan, and with 
£1,531,000 in that of the Dreadnought, as shown 
by the Dockyard Expense Accounts. 

The fast Atlantic liners of 1897 and those of 1907 
or 1909 are naturally by no means comparable in 
regard to tonnage, indicated horse-power or speed, 
and a similar observation applies equally well to 
the ordinary mail steamers of 1897 and of 1909. 
The latter year is represented by the George Wash- 
ington of the North German Lloyd; but even this 
will be surpassed in every respect when the Olympic 
is finished in 1910 and is followed by the Titanic. 
When the Lusitania and Mauretania were first 
projected, it was contended in German circles that 
it would be impossible to build such vessels without 
a Government subsidy, and doubts were entertained 
as to the practicability of the use of turbine engines 
for large steamers. These doubts have been dis- 
pelled by the splendid performances of the two 
Cunarders since they have been in service, whilst 
the construction of the two White Star leviathans 
shows that no subsidy is necessary for still larger 
and more costly steamers, although intended for a 
lower speed than the former. It is still question- 
able in the circumstances whether any attempt will 
be made in the near future by any of the Teutonic 
shipowners to compete with the latest Cunarders 
and the new vessels of the White Star Line. It is 
quite possible that the question of financing vessels 
of similar types could be successfully overcome in 
Germany if it were desired to do so: but the new 
feature as represented by the reported obstacles to 
the navigation of vessels of very deep draughts in 
the Elbe and the Weser is an important factor in 
the situation, which seems to have been hitherto 
overlooked in considering the problem. 


The Weathering of Coal. 


THREE or four years ago much consideration 
was given to the weathering of coal, and experi- 
ments were made on a fairly large scale by Mr. 
Macaulay, general manager of the Alexandra Dock, 
Newport, to determine the value of submersion to 
prevent deterioration. These were fully considered 
in our pages at the time. It was proposed that 
very large tanks should be constructed, say of con- 
crete, in which coal could be stored urder water. 
There is reason to believe that the experiments, as 
far as they went, were quite successful, but nothing 
more has been heard of them. Weathering appears, 
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indeed, to be accepted as a necessary evil, as some. 
thing that must take place, and so little or nothing 
is done to avoid it. Yet the loss incurred appears 
to be very considerable. Coal is, indeed, a {ay 
more perishable material than it is thought to be, 
Gas is constantly being given off. The necessity 
for ventilating bunkers is a familiar fact. Bitumj. 
nous coal undergoes a kind of “slacking ” process, 
The large lumps become brittle. It is said that 
careful experiments made in Europe show that 30 
per cent. of the value of coal may be lost in six 
weeks when it is stored out of doors. In our isgug 
for July 24th, 1903, we cited the case of H.M.S, 
Spartiate, which went out to China with 3000 tons 
of coal, and burned on the return trip 4400 tong of 
practically the same coal, which had been stored for 
several months in Chioa. All our railways stack 
coal; the loss incurred has been estimated ag at 
least 10 per cent. It is unnecessary to push this 
line of argument further. It is indisputable that 
much loss, probably at least 10 per cent., is caused 
by storing coal after it has left the pit. It seems 
remarkable thai a loss so large should be «uietly 
accepted as inevitable, particularly by the great gas- 
making companies. Attention may well be called 
once more to the subject when we learn that in view 
of the anticipated strike in Wales, which is a first 
result of the Eight Hours Bill, both gas and _ rail- 
way companies are stacking coal in enormous quan- 
tities. Mr. Churchward estimated a few years ago 
that the value of the locomotive coal used on the 
Great Western Railway was reduced by 1() per cent. 
by weathering. 

Calorimeter tests are usually relied on to deter- 
mine losses incurred in this way, but they are very 
far from covering the whole ground. The difference 
between a bad and a good coal cannot be fully 
determined by any laboratory test. Taking, for 
example, coal put into the furnaces to make steam 
in locomotive engines or marine boilers, it must not 
be forgotten that much depends on the mechanical 
structure of the coal. Certain varieties of Welsh 
coal, for example, otherwise excellent, will, if 
weathered, drop to pieces as soon as they are 
put into a furnace, and thence fall through 
the bars unconsumed. To use the fireman's 
words, ‘You might as well try to get steam 
with gravel.” The poverty of a coal is in practice 
by no means represented by its calorific coefficient. 
The burning of coal in a boiler furnace is a 
mechanical as well. as a chemical process, and 
unless it lends itself to the mechanical appliances 
with facility, no matter how high its calorific value 
may be, it will not give a satisfactory result. 
There are locomotive coals, for example, on some 
American railways that cannot be used unless they 
are broken comparatively small before they are put 
into the fire-box, for the unexpected reason that 
large lumps always make slag which runs together 
on the fire-bars. When coal is bad it is hard to 
keep steam, with the result that the fireman is 
continually “worrying” his fire. Much goes 
through the bars; much up the chimney ; and thus 
a really good coal, in the sense that if burned in 
one way it would be found to have a high evapora- 
tive efficiency, may be a miserable fuel if burned 
under the only practicable conditions. When, 
therefore, the effect of weathering is considered, we 
have more matters than the loss of volatile hydro- 
carbons to consider. Various rough-and-ready 
phrases are used to express changes in condition. 
Thus we hear of coal that ‘‘has lost its nature” 
or become “rotten.” Concerning spontaneous 
combustion, the effects of pyrites, and chemical 
changes, it would not serve any good purpose to 
speak. The broad facts are that all coal undergoes 
deterioration when kept after it has left the pit. 
Sometimes the loss is direct, and in calorific value 
only. Sometimes it is mainly in what we may 
term mechanical or structural value; and the loss 
is increased by surplus on the one hand, or by short- 
ness of demand on the other, because both induce 
the storage of coal instead of its prompt use after 
it has been brought to bank. 

Of course the question is how to prevent deteriora- 
tion. The matter is one of considerable difficulty. 
It is, however, certain that to leave coal in heaps 
under the weather, so that it can be rained 
upon and blown upon, is one of the best 
possible ways to destroy it. To keep coal 
under water constantly is quite a different 
matter from suffering it to be washed by rain. 4s 
to experimental work, we have heard of nothing of 
importance done within the last year and a-half. 
The latest conclusions available are those of Messrs. 
Parr and Hamilton, working at the engineering 
experiment station of the University of Illinois, 
which are that an exudation of combustible gases 
from coal occurs from the time of breaking out of 
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the sample from the vein. An absorption of oxygen 
accompanies the exudation of hydrocarbons. 
Gamples of coal in most carefully sealed containers 
are subject to deterioration. The process of deteriora- 
tion is probably due to oxidation of hydrogen or 
hydrocarbons by means of the absorbed oxygen. 
it may also be due to a simple loss of combustible 
gases and the replacement of the same by non- 
combustible gases, such as oxygen. The rapidity 
or extent of this deterioration varies with different 
coals, but is probably most active during the first 
two or three weeks from the taking of the sample, 
hut does not seem to reach a normal state till often 
a few months have elapsed. Further data on this 

int are, however, desirable. It will be seen that 
these conclusions take no cognisance of the effect 
of weathering on the mechanical fitness of a coal. 

We are told further: “ From the evidence at hand 
there seems to be very little doubt that the coals of 
the lignitic, bituminous and _ semi-bituminous 
character with their relatively high amountsof vola- 
tile combustible matter have a much greatertendency 
to weather than the anthracites where the volatile 
matter is low.” This statement, although quite 
true, is also very misleading unless we except 
what may be termed absolute anthracite ; Welsh 
steam coal, for example, is very liable to injury 
by weathering. Not that it loses much in calorific 
value, but that its mechanical fitness is impaired. 
It becomes brittle, and goes into dust in the fire. 

A remarkable feature of the whole question is 
that no certain knowledge seems to exist as to the 
way in which exposure to the weather acts. Not 
only do observations differ widely as to the causes 
and extent of weathering, but no very exact study 
of the problem bas yet been made on which sound 
theory can be framed. The only practical conclu- 
sion that can be reached is that it will pay well to 
keep coal under a roof which will protect it from 
rain. Better still would be corrugated iron houses 
which would keep out wind as well as rain. Two 
points must never be lost to sight. The first is the 
effect of exposure to the weather on the calorific- 
calorimeter value of coal, and the second is the 
effect of exposure to the weather on its mechanical 
fitness for combustion in normal boiler furnaces. 
It ought, of course, to be obvious that modifications 
in grates, methods of firing, draught, and so on, may 
render an otherwise badly weathered coal a good 
steam maker. With some of the mechanical 
stokers, for example, friability would be a positive 
advantage. 
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The Screw Propeller. By A. E. Seaton, M. Inst. 0.E., 

M.I, Mech. E. London: Charles Griffin and Co. 

Mr. Seaton’s book, which is entitled “‘ Screw Propellers,” 
but in reality is devoted to all known methods of marine 
propulsion, will be valuable to many students of what is 
perhaps the most interesting, as it is the most difficult, 
department of marine engineering. To the mature 
engineer, who looks for light and leading on the intricate 
problems which are exercising the minds of designers of 
modern high-speed steamers, the book must be somewhat 
disappointing. Much water has flowed under the bridge 
since the books written by Mr. Barnaby, Mr. Taylor, and 
others, were published, and yet this most recent produc- 
tion cannot be said to bring more information to bear on 
the subject than had been known already. It is largely 
historical and retrospective, the most considerable pro- 
portion being devoted to records of tests and trials made 
by others and collated here. 

Of the designing of propellers, as of the making of books, 
there is no end, and the astonishing thing is that the same 
proposals emerge at irregular intervals with amazing per- 
tinacity, notwithstanding repeated demonstrations of their 
futility. The book places on record a representative 
collection of the many attempts to establish a recog- 
nised best form of screw propeller for all conditions. It 
may act as a guide which will lead students and others 
to direct their energies rather to designing propellers 
suitable to the work required of them, than to evolving 
eccentricities based on misconceptions. Those whose ex- 
oaeage: is longest and most varied will probably be the 
ast to dogmatise, but it may safely be said that designing 
a successful propeller is mainly a question of determining 
suitable proportions to meet all the required conditions, 
and can be but little affected by considerations of form, 
such as varying pitch, distribution of blade area, &c. 
Many propellers, as the author rightly points out in speak- 
ing of the “ Hirsch ” screw, have had a vogue for a time, 
for the simple reason that the inventor has had a shrewd 
knowledge, which enabled him to replace a screw of 
ordinary design, but of bad proportions, with his par- 
ticular pattern, but of good and suitable dimensions for 
the work to which it was applied. 

With the historical portion of the book one cannot but 
agree, except to question the advisability of including so 
much that is “cauld kail” in a modern production. 
With some of the statements made it is a different 
matter. On page 42 the author says that with a ship of 
20 knots speed, running at 16 knots, “the wave making 
18 Inconsiderable.” Of course, ships of 20 knots speed 
may vary considerably in the matter of dimensions, but 





for reasonable sizes of ships the proportion of wave 





making to the whole resistance will be from 30 to 50 per 
cent. Surely this is not to be termed inconsiderable. 
Similarly, the author, on page 167, speaking of the diameter 
which a propeller should have, says :—“ Griffiths was the 
first to recognise the futility of such bosses, and to 
perceive that the blade at its root was so nearly fore and 
aft that its propelling power was quite small compared 
with its resistance to rotation, &c.” The idea of churning, 
caused by the blades at or near the axis, is a common one, 
based on a fundamental error, and should not have been 
allowed to appear in a manual on the screw propeller. 
The surface of the blade is certainly more in the fore and 
aft line near the axis than it is at the tip, but then it is— 
at any rate, should be—a true helical surface all the 
same, and there is no more reason for churning at the 
centre than there is at the tips. If there were, the 
natural thing to do would be to use a radially changing 
pitch in order to reduce the effect. This would prove the 
inaccuracy of the assumption by increasing, instead of 
reducing, the supposed churning. In the same way, a 
pitch which varies axially is bound to be a source of loss, 
by producing back pressure at some part of the blade. 
As a matter of fact, for modern practice the boss should 
be as small as is convenient to house the blades, if they 
are “loose blades.” Where possible solid screws cast in 
one with the boss are better, the boss being made quite 
small. This has been found to give a high efficiency in 
practice. Probably the improvement found by Griffiths 
with a large boss was due to the fact that at the small 
speeds then common, and the consequent small power 
transmitted, his original screws had too great an area, 
and the reduction of this feature was in the direction of 
higher efticiency. 

Then the author seems to be somewhat undecided as 
to the cause of negative slip. This has been a much dis- 
cussed question, and, after reviewing a good many cases 
of undoubted apparent negative slip, he seems inclined 
to lay the blame on large diameter—pages 65 and 212— 
and on page 108 he suggests low pitch ratio as the pro- 
bable cause. He also mentions bad foundry work, in- 
accurate measurement of the legend pitch, and other 
things as possible causes. All these may have an effect, 
of course, but can not be the cause of such an undoubted 
phenomenon. There are two what may be called con- 
stitutional reasons why in certain cases negative apparent 
slip is not only possible, but may occur with a high 
efficiency of propeller. The first and the most potent one 
is that the legend pitch, as measured from the driving 
surface of the blade, is by no means the actual pitch of 
the screw when propelling. The author, on page 62, is 
inclined to attribute negative slip to this mainly, but the 
point is not sufficiently emphasised. From Professor 
Hele Shaw’s experiments it was beautifully demonstrated 
that the dividing line of the water through which the 





blade is passing is not along the line of the pitch surface 
A B, but along some other line, such as the line C D. 
Thus the actual pitch is always greater than the legend 
pitch, and, consequently, the speed of the screw—i.e., 
actual pitch x revolutions—should always be greater 
than that usually taken in calculating apparent slip. It 
is obvious that, given the same cross section of blade, the 
proportion of difference in angle between the legend and 
actual pitches is much greater in fine pitch angles than 
in coarse ones. Now, a fine pitch ratio—before the days 
of turbine propellers—generally meant a large diameter 
of screw. Hence it is noticeable, as in the “ Archer” 
experiments quoted on page 212, that the larger 
diameters had negative apparent slip, which gradually 
disappeared as the diameter was reduced, pitch being a 
constant. At the same time, of course, the actual real 
slip of the screw would be increasing because of the 
lesser amount of water acted upon, so that diameter, 
per se, is not the cause of negative slip. 

If a propeller of fine pitch ratio be run in open water 
—that is to say, not in connection with a ship or model 
—it will be seen that if the legend pitch be used to 
calculate the slip ratio, as usual, there will be a consider- 
able amount of thrust with “no slip.” In extreme 
cases the “no thrust” may take place at 20 per cent. 
negative real slip, while the maximum efficiency of the 
propeller occurs at “no slip.” The “real pitch” of such 
a propeller may be obtained by increasing the legend 
pitch until “no slip” occurs simultaneously with “no 
thrust” at the speed of advance under consideration. 
The author also points out that negative slip is often 
accompanied by low efficiency. If the pitch ratio be 
very fine, which is often the case where negative slip 
occurs, then a low efficiency may be expected, a sacrifice 
having always to be made where a fine pitch ratio is 
adopted. The other contributory cause to negative slip 
is the effect of the wake of the ship upon the propeller. 
Mr. Seaton, on page 60, asks, “If wake currents were 
the cause, how did it come about that in the same ship 
two screws, having the same diameter, should in one case 
run with positive slip, and in the other with negative ?” 
Nothing is said about the pitch ratio, and the difference 
most probably lies there. From this and other results he 
seems loath to accept “ wake” as a cause of negative slip 
—page 61—but it seems undeniable that if -the wake of 
the ship in the region of the propeller has a forward speed 
relative to still water, equal to the real slip of the pro- 
peller, the apparent slip will be nil. If, then, the wake 
be greater than the real slip, the apparent slip will be 





negative. These two main causes of negative slip are 
inextricably mixed up, unless by means of experiment 
the “ real pitch ” of the propeller be ascertained, and then 
the value attributable to each will be known, the smaller 
unimportant ones being neglected. 

In a new book on the screw propeller one naturally 
turns at once to see what the author has to say on 
“Cavitation.” This is the “snag” ahead of every 
designer of fast running propellers, and a difficult one to 
avoid in some cases without adding blade area unneces- 
sarily. The subject is, however, dismissed in a general 
way in one and a-half pages, the only definite statement 
being a slip in a quotation from Mr, Barnaby’s book, 
which makes the maximum velocity permissible at a 
depth of water h,as2gh. Needless to say, this should be 
2gh. Since Mr. Barnaby gave the figure from the 
Daring experiments, of 11.25 lb. per square inch of pro- 
jected area as the limiting pressure in order that a screw 
may be free from cavitation, it has been adopted and 
used widely and in varying circumstances. Now, that 
figure was deduced from a ship running at a speed of 
27 knots, and with about 400 revolutions. It isimpossible 
to assume that the figure will remain constant for all speeds 
and all revolutions, and yet it seems to be so applied. 
As a matter of fact, there are ships running successfully 
to-day in which the pressure per square inch is higher 
than this figure. The difficulty is that it is almost 
impossible to produce the effect experimentally on a 
model, because while the head of water over the model 
screw is proportional to the dimensions, the atmospheric 
pressure remains constant, and so upsets the comparison. 
In addition to this, the resistance of the ship and the 
thrust of the propeller increase from model to ship as the 
“cube” of the dimension, while the area of the blades 
over which the thrust is distributed only increases as the 
“square” of the dimension, so that the pressures per 
unit area are not commensurate. There is much to be 
said and done before a successful formula, involving all 
the variables, can be hoped for, and certainly this part of 
the screw problem receives no advancement inthe book. 

Augmentation of resistance caused by screw propellers 
is mentioned, but no idea is given to the student of the 
very considerable percentage that it amounts to in some 
full-bodied vessels, or how much may be normally 
expected in a given type of ship. The thrust which must 
be delivered by the screw to drive a ship of a given 
E.H.P. is not that due to E.H.P. alone, but a very much 
larger amount—i.e., that due to the E.H.P. plus the 
augmentation, and must be allowed for. Mr. R. E. 
Froude’s recent contribution to the screw problem is 
given, but without the valuable curves of efficiency, in 
terms of slip ratio and pitch ratio, which make it 
immediately available for reference in designing a new 
propeller. 

There is no mention made of the different efficiencies 
which may be expected of twin screws when they are 
turning inwards on top and when they are turning 
outwards on top, although in some cases it is very 
considerable. 

The chapter on design of paddle-wheels is good, but it 
is questionable whether the author is correct in taking 
the effective circumference at half the depth of the 
float. The speed of the inside of float is much less than 
that of the outside, and the pressure varies as the square 
of the velocity through the water. Obviously the centre 
of pressure is nearer the outside edge. Two-thirds of the 
depth of the float is usually considered good practice. In 
a feathering wheel it must, of course, be taken at the 
centre of the pivot for feathering. There is also no 
mention made of the care that is necessary to fix the 
height of the paddle shaft so as to make due allowance 
for the rise or fall of the surface caused by the wave 
when the ship is running, relatively to the still water level. 

Mr. Seaton does not commit himself to any opinion of 
the merits of triple screws. He quotes Commodore 
Melville’s paper on the United States cruiser ‘ Columbia” 
in favour of, and the British Admiralty against, the 
system, but the question of increase or decrease of 
efficiency with three screws is not discussed. Here, 
again, there is a most interesting field for speculation 
and experiment. The advent of turbines, and the com- 
bination of turbine and reciprocating machinery, neces- 
sitate the use of three screws, and make it a puzzling 
problem for engineers to know how to distribute their 
power to the best advantage on the three shafts. 

On the whole the book may be commended as a popular 
résumé of most of the recorded data dealing with marine 
propulsion. It should be a guide to workers in the same 
field, showing them what has already been done by past 
investigators. 





SHORT NOTICES. 

The Resistance and Propulsion of Ships. Second edition. 
By W. F. Durand. London: Chapman and Hall, Limited, 
Henrietta-street. Price 21s. net.—Ten years have elapsed 
since the first edition of this book was written. In preparing 
the present edition the author states no attempt has been 
made to change the general character of the theoretical and 
descriptive treatment of the subject, but references are given 
to some of the most important recent contributions to 
general theory. An effort has also been made to summarise 
some of the most important results of experience, and espe- 
cially in relation to the problem of design. The book is 
divided into five chapters, which deal with resistance, pro- 
pulsion, reaction between ship and propeller, propeller design, 
powering ships, and trial trips. 

The Export Merchant Shippers, 1909. Two volumes. 
London : Carter Publishing Company, 15, Great Turnstile, 
High Holborn, W.C. Price 15s. 6d. net.—The 1909 edition 
of the ‘‘ Export Merchant Shippers of Great Britain and 
Treland,’’ which, as in the case of the previous edition, is 
published in two volumes, London and Provinces, has several 
new features. An export section for North Staffordshire 
(Potteries) has been added at the express wish of the sub- 
scribers in that district. The manufacturers” section, or 
buyers’ guide, has also been enlarged by the addition of some 
350 names of manufacturing firms who make the export 
trade a special feature of their business. 
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| in a large box fixed at the back and forming part of the 

100-TON GIANT CRANE. |structure of the jib. The height of the crane from the 

ground to the top of the tower is 94ft., and to the top of the 

THERE has recently been erected by Applebys, Limited, | girder rail 132ft. The maximum working load is 100 tons, 
of Leicester, London, and Glasgow, at the shipyard of | but the crane has been tested to 125 tons. This load is raised 
Messrs. Earle’s Shipbuilding and Engineering Company, | at any radius from 25ft. as a minimum to 70fé.asa maximum 
Limited, of Hull, the 100-ton giant crane illustrated in the | from the centre of rotation. Furthermore, the crane will lift a 











100-TON TOWER CRANE 


accompanying drawing and photograph. The crane consists | working load of 50 tons at any radius from[25ft. to 100ft., and 
of a four-sided tower fixed to foundations and having a roller with the auxiliary hoisting gear it will raise 10 tons at a 
path on the top, upon which a horizontal jib revolves. The radius variable from 30ft. to 150ft. The load can be 
jib is tied to the top of the tower by means of a centre pivot, traversed backwards and forwards between the limits of 
and carries the rails upon which the trolJey travels. The | maximum and minimum :radius, and it can be slewed 
trolley carries the pulleys for the main and auxiliary hoists, through‘a complete circle. The base:of the tower, is. 30ft. 
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| The top of the tower is constructed to carry a system f 
braced girders to take the roller path and centre i 
stresses. A suitable platform is provided round the ’ 
of the tower, and is approached from a stair led y 
inside the structure. The jib is constructed of tw 
open latticed box girders 11ft. 84in. centres. It is rigidly 
braced together, both vertically and horizontally. The rod 
girders are connected at the extreme end and where they 
join the centre portion. . The counterbalance arm is braced 
across the entire width, and the ballast-box is so arranged that 
each girder is equally stressed. At the verticals in the centre 
panel there are provided portal frames, which transmit the 
wind pressures on the jib down to the lower boom of the main 
girders. The bracing is so arranged at the bottom boom ag 
to transfer these wind forces to the centre pin. The centre 
pin girders on the cantilever and tower are designed to with. 
stand an upward pull of 150 tons, and a horizontal force of 
75 tons acting on the centre pin. The ballast has beep 
determined so that the centre of gravity falls approximately 
the same distance from the centre pin whether the crane be 
loaded or unloaded. The bottom roller path consists of a com. 
plete ring, 30ft. diameter, fixed to the top of the tower. Two 
segments, each about 20{t. long, form the top path, and are 
| fixed to the underside of the centre portion of the jib front 
| and back. The bottom ring is toothed on the outside to form 
| arack for slewing. A set of rollers running between two 
rings of flat mild steel is fixed between these two paths, each 
roller having a radial rod to keep it in place, and the ring is 
attached to a centre boss revolving about the centre pivot, 
| The centre pivot consists of a pin, 15in. diameter, witha 
| flange on the top, and a nut at the bottom. The centre pin 
| passes through large cast steel bosses bolted to cross girders 
on the jib and the upper part of the tower, and by means of 
|ithe nut on the underside any desired adjustment can be 
| secured. 
| The slewing gear, which is placed at the front roller path, 
| top segment, between the Jower chords of the two girders, 
consists of two reductions of machine-cut steel spur gearing 
and one of steel bevel gearing, all mounted on a common 
cast iron bed-plate, and driven by a 20 brake horse-power 
reries-wound motor. The bevel gearing is connected by a 
vertical shaft to a large cast steel pinion, which engages with 
the rack on the bottom roller path. Two gear ratios for 
slewing are provided by means of change gears, and with 
| these the crane can be slewed round at a speed of one com- 
plete revolution in six minutes with the 100-ton load, or in 
three minutes with a 50-ton load, at any radius. A band 
brake, worked from the operator’s cabin by means of a foot 
lever, is provided. The main hoisting gear is situated at the 
back of the jib. The rope passes from the winding barrel 
over sheaves fixed on the travelling trolley to the snatch- 
block, and thence to the end of the jib, where it is anchored. 
The gearing consists of a 60 brake horse-power motor, driving 
a barrel through three reductions of spur gearing. The 
| barrel is of cast iron, 5ft. Gin. diameter, with turned spiral 
' groove arranged to coil the whole of the rope at a single lap. 
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APPLEBY’S 100-TON TOWER CRANE AT EARLE’S SHIPYARD 


and is traversed by means of ropes operated from the machinery | square from centre to centre/of the columns,‘ and” the” dis- 
house, in which the main and auxiliary hoisting gears are | tance from the edge of the wharf to the centre of the crane 
also fixed. The machinery house, which is situated at the | is 20ft. The tower consists of four rectangular columns 
back of the jib, partly balances the load, the rest of the built up of rolled steel sections and plates, all braced 
necessary balance weight consisting of loose ballast contained | together on four sides with horizontal and diagonal bracing, 


2 EOS 


The barrel, complete with? spur{wheel,:weighs;abouts15 tons, 
while the rope, which is 1270ft. long, weighs over 3 tons. 


| The rope is arranged in six parts, winding one ‘part.” The 


barrel spur and pinion are cast gears, but all other gears aré 
machine cut from solid blanks, the spurs being cast steel and 
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pinions cut from mild steel bars. In addition to the three 
reduction gears above mentioned, a two-speed gear is coupled 
to the motor drive, the ratio being 1 in 2. When lifting the 
fullload the slow speed is used, giving a lifting speed of 5ft. per 
minute, but with the fast gear 50 tons may be hoisted at a 
rate of 10ft. per minute. An automatic electro-magnetic 
brake is coupled direct to the motor, the brake drum being 
keyed to the motor spindle. This brake is applied by a weight 
immediately the current is sbut off. In starting up the motor 
@ solenoid coupled in series with the motor releases the 
brake. The auxiliary hoisting gear is placed immediately 
in front of the main hoisting gear in the machinery house, and 
is complete with its own separate motor of 30 brake horse- 
power, giving a hoisting speed of 30ft. per minute with full 
load of 10 tons. The gearing consists of two reductions of 
machine-cut steel gearing, and a cast iron barrel with turned 
spiral groove, and is fitted with electro-magnetic brake, 
centrifugal governor, and automatic mechanical brake. 
as on the main ho'st. The trolley carries the sheaves of 
the upper block for both the main and auxiliary hoist. 
It comprises a carriage which bears the sheaves, and 
two bogies, each with four running wheels. This trolley 
is traversed by a rope which is passed round two vertical 
drums to get sufficient friction, the drums acting capstan 
fashion, winding on and off. The rope is fixed at one end 
and passes round a pulley on the trolley, and from thence 
round the drums, over a pulley on the other side of the 
trolley, and is then anchored beyond the travel limit. The 
drums are driven by a 30 brake horse-power motor through a 
worm, and machine-cut reducing gear, both drums being 
driven. A traversing speed of 36ft. per minute with full load 
is thus attained. The operator’s house is suspended from 
the under side of one of the girders, immediately in front of 
the roller path, and from this the operator controls all the 
Motions of the crane by means of four controllers, which 


| 





are of the tramway type, the handles being the only | 


necessary levers. Automatic limit switches are fitted to 
prevent over-traversing in either direction, and over-winding 
switches are operated by the snatch-block at a safe limiting 
height. An indicator showing radius of trolley is fixed in 
the house. The current is conveyed to the crane from a 
Junction-box fitted at the bottom of one of the tower columns, 
the cables being led up to and througk the centre pin to the 
slip-ring collector gear =" thereto, and from there to 





P.L.M. SUBURBAN AND RIVICRA TANK ENGINE 


the switchboard in the operator’s cabin, being then dis- | 
tributed to the various motors. Suitable platforms and | 
ladder are provided over the tower and jib. A crane of | 
precisely similar design and dimensions as the one described | 
above is now in course of installation by the same builders at 
the engine works of Messrs. George Clark, Limited, South- 
wick, Sunderland. 











however, than in the main-line engines, the grate area, 
33 square feet, being increased to meet the demands of 
frequent starting. The coupled wheels are 65in. diameter. 
We thank Monsieur Chabal, the chief locomotive superin- 
tendent of the P.L.M., for the photograph reproduced above 


| and short particulars of an interesting type of engine. 


The Northern Railway of France has put into service 
recently a series of twelve engines with 6-coupled wheels for 
fast trains with intermediate stops. These engines have the 


| wheel arrangement of the old 6 coupled class with the 


| cylinder dimensions and boiler of the big 2.641 4-4-2 class. 


TWO NEW FRENCH LOCOMOTIVES. 





THE P.L.M. Railway Company has at last brought out its ’ 


They have driving wheels 69in. diameter, while the total 
heating surface is 2275 square feet, and the boiler pressure 
226 1b. The cylinders are 134 and 22 by 25} stroke. 
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NORD SIX-COUPLED EXPRESS LOCOMOTIVE 


new tank engine for suburban and Riviera traffic. Its 
necessity was long felt, but the delay has not been time lost. 
The wheel arrangement is necessitated by the great weight— 
86 tons—and 6-coupled wheels are becoming usual in France 
for fast heavy tank engines. 

The engines are four-cylinder compounds, with a boiler 
pressure of 225 lb. per square inch, while the cylinder 
dimensions are the same as in the big main-line express 
engines, Classes 2600 and 2900. The boiler is slightly larger, 


The work these engines are doing is exceedingly fine. 
It is a curious fact that observations of these 6-coupled 
engines and the Atlantic 2.641 class have shown that 
the driving wheels of the two types make equal revolu- 
tions per minute, these being as high as 365. A noteworthy 
point is also the weight, which is only 673 tons ready for the 
road. Few engines of equal weight do such work. 

We understand that very shortly a new express passenger 
engine is coming out which will embody many new and very 
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interesting features, and we have to thank Monsieur du 
Bourquet for his fresh courtesy in furnishing the drawings 
and a photograph of his fine new engines from which our 
engravings have been prepared. The following are the lead- 
ing particulars of these engines :— 


Fire-box— 
Length . 
Width 
Area ee a + ae See 
Height of fire-box above the grate— 
Front a oe "Ab bee vi 
Rear. . 
Tubes— 
eee 
Outside diameter .. .. .. 
Length outside of tube plates 
Hesting surface— 
. eee 
Tubes 
a ae 
Mean inside diameter of boiler .. 
Steam pressure— 
Ee 
Low-pressure cylinders 
Capacity of the boiler— 
Water space.. .. .. 
Steam space .. 
Total i.) ie 
Weight of engine— 
- Ses ce eso ate . ++ 61610 tens 
In working order... eee .. .. .. 67.500 tons 
Adhesive weight... .. jn Jen 
Maximum theoretical tractive effort— 
ine nb en ae: ne. ae 08! “98, Sao 
Wi h high-pressu: e steam in low-pressure cylinders 
Braking co-efficient* . 2 a : eee ar = 
Water capacity oe 
Puslenapacity .. .. .. .. «. 
Weight of tender—empty .. .. .. 
Weight of tender—in working order t 
Braking coefficient in working order 


m. 
m. 
m. 


16 kilos. 
6 ki.os. 


5.330 m.3 
2.920 m.3 
8.050 m.3 


11.047 kilos. 


\ tons 
6.000 tons 
18 700 tons 
48.000 tons 





* The braking coefficient is the relation of the pressure 
shoes to the weight of the engine in working order. 
t Including 300 kilos. of tools, 


58 per cent. | 
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THE NEW BRIDGE OVER THE WEAR. 
No. IL. 


Artgr having been in course of construction for four and 


a-half years, the double-deck road and railway bridge | 


over the river Wear—the joint enterprise of the Sunder- 


| land Corporation and the North-Eastern Railway Com- 


pany—will on Thursday of next week—June 10th—be 


| formally opened to traffic by the Earl of Durham, who is 


the Lord-Lieutenant of the county. The town of 


Sunderland, with a total population exceeding 150,000 | 
persons, occupies both banks of the river, but has only | 


one road bridge—namely, that in the centre of the town 


| giving access to the districts of Monkwearmouth and | 
| Roker. 
| the handsome structure carrying twotracks of the North- | 
| Eastern Railway Company’s lines, and providing the 
| through route between Newcastle-on-Tyne, Sunderland, 


Within quite a short distance of this bridge is 


the Hartlepools, Stockton, and the South. For some 


| thirty years past an agitation has been in progress for the 
| improvement of the transit facilities between the indus. 
| trial districts of Millfield and Pallion on the south side, 
|and Southwick on the north of the river Wear, 
}and in 1900 parliamentary powers were obtained by 
| the Corporation of Sunderland jointly with the North- 
48.000 tons | Eastern Railway Company for the building of a bridge 
| about half a mile higher up the river than the two bridges 
13.216 kilos, | just mentioned, and suited to the needs of both railway 
77 per cent. | and road traffic. 
| that the North-Eastern Railway Company should erect 


The parliamentary powers provided 


the bridge, and that towards the cost the Sunderland 
Corporation should contribute £146,000, to be paid in 
three equal instalments, and provide the land necessary 
for the structure, as well as the approach road on the 


of the brak@ | south side of the river. The Southwick Urban District 
' Council were to provide the approach road on the north 


CROSS SECTION AT CENTRE OF BRIDGE 
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| side, where the land necessary for the bridge was to be 
| purchased by the railway company, which is to have full 
| control of the railway level of the structure, while the 
| Sunderland Corporation will have control and virtual 
| possession of the lower roadway to be used by tramways, 
| vehicular and pedestrian traffic. The whole of the works 
| were designed by Mr. Charles A. Harrison, of Newcastle- 
| upon-T'yne, the chief engineer of the North-Eastern Rail- 
| way Company, and have been carried out by Sir 
William Arrol and Co., Limited, of the Dalmarnock Iron- 
works, Glasgow, to whom the contract was awarded in 
November, 1904. In addition to the bridge proper, the 
contract included about 13 miles of new railway approach 
works and nine bridges of small span. The masonry 


| work has been carried out, as a sub-contract, by Mitchell 


Brothers, of Glasgow. The execution of this work pre- 


| sented no particular difficulty, and the present notice is 


therefore confined to the main bridge. 

The distance between the principal abutments is 1220ft., 
and the bridge consists of one main river span, 330ft. long 
and 85ft. above high water, and three land spans, each 
200ft. long. On the south side of the river there is an 
approach for the railway, 340ft. long, of steelwork con- 
struction, supported upon the roadway arches, and a 
similar approach on the north side, 180ft. long. Each of 
the main piers is formed of two rectangular shafts of 
granite, 25ft. in length and 16ft. in width, and joined at 





the top by an arch span of 16ft. The north river piers 
rest upon a concrete foundation built within a timber 
|cofferdam. The south river pier is erected on a steel 
caisson, 63ft. in length by 365ft. in width, carried under 
pneumatic pressure to a depth of 75ft. below high 
water. To facilitate sinking, the caisson was filled 
with concrete, with the exception of the working 
chamber and the shaft for lifting the excavating material 
from the working chamber. The work of sinking was 
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ried on in the usual way, by a super-imposed load | height above water, put out of serious consideration any | 5,653,239 tons, and German 2,895,043 tons. In 1908 the 


car’ - : , , 
while material from the interior working chamber was 


peing excavated. The air pressure within the working 
chamber reached a maximum of 89)b. per square inch, | 
but no unusual difficulties were encountered by the 











| proposal for floating the span into position. 
| practicable method was to erect the span by overhang, 





The only 


and to support the main girders during erection from 
temporary towers and ties, and detailed particulars and 
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CROSS-SECTION OF MAIN GIRDER 


contractors. It had been originally intended that, the 
caisson having been sunk, the building of the masonry 
pier should be carried out within a temporary cofferdam, 
but it was ultimately decided to dispense with the coffer- 
dam, and to build the granite work upon the top of the 
caisson, and sufficiently far in advance to ensure 
that the top of the work would constantly be above high- 
water level. The pier, as completed, has a total 
height from foundation to coping level of more than 
170ft., of which 44ft. is represented by the caisson. 
The total weight of the caisson, and that portion 
of the pier built during sinking operations, was 8225 
tons, when foundation was reached. The piers for the 
chief spans of the main bridge are of granite, varying from 
25ft. to 20ft. in thickness by 48ft. wide above the plinth 
course ; each has a relieving arch of 16ft. for the greater 
part of its height. The granite work is left rock faced 
throughout, and is built in Portland cement. In the 
building of the piers about 77,000 cubic feet of granite 
were used. The beds to receive the girders are 3ft. 6in. 
in depth. The railway is to be carried above the 
roadway, as shown in the cross-section above. The 
girders are 30ft. in height throughout for the 200ft. 
openings, whilst across the river they are 30ft. high 
at the ends, and curve up to 42ft. in the centre, 
being divided into panels by verticals spaced 12ft. 
apart. The upper and lower booms are 4ft. 6in. in 
width. On each side of the lower boom, and spaced 
6ft. apart, are two pairs of vertical angles, which 
are produced below the bottom plate, to carry the 
transoms on which the roadway runs. These tran- 
soms are cantilevered out on both sides to accom- 
modate a 7ft. path, and support gas and water mains 
beyond—see cross-section. ‘The roadway has a clear 
width of 26ft., and is formed of Jarrah wood blocks, 
laid diagonally, with a 3in. camber upon Qin. of 
bituminous coke-breeze concrete filled into the buckled 
plates, which had previously been covered with 4in. 
of rock asphalt. Memel timberway beams, 12in. by 
6in., are laid in the centre of the roadway for a 
single-line tramway track. The railway is carried on 
cross girders resting on brackets, which are riveted to 
every vertical post of the main girders. At intervals of 
24ft. the largest span has lattice framework wind bracings 
fixed between the upper booms. The stress allowed in 
the steel throughout is 6} tons per square inch in tension 
and compression, and 5 tons per square inch in shear. A 
camber of 6in. is given for the river and 4in. for the side 
spans. Each girder has a fixed and a roller bearing of 
cast and forged steel, secured to the granite girder beds 
by lewis bolts. The weight of steel in a single girder for 
the main span is 960 tens, whilst the total weight of 
steelwork in the four spans amounts to about 5500 tons, 
and in the whole works about 8500 tons of steel have 
been utilised. 

The approaches for the roadway are built of red sand- 
stone and carry the steel columns and girders of the 
railway approaches. The main girders of the land spans 
were built im situ on a timber platform which was sup- 
ported by longitudinal steel girders and timber trestles, 
but owing to the proximity of the shipbuilding yards of 
Messrs, Doxford and Sons and of Messrs. Pickersgills’, 
from which vessels are being regularly launched, and the 
necessity for keeping the river clear for shipping, it was | 
impracticable to erect the river span by the method | 
adopted in the case of the land spans. The extent of | 
the river traffic, the weight of the girders, 





illustrations of this procedure will be given in our next 
notice. 








THE PORT OF ANTWERP. 


SiR CECIL HERTSLET’S consular reports on Belgian 
affairs are among the most useful of those issued by the 
Foreign-office. The information contained in them is both 
up to date and useful—desiderata which are unfortunately 
frequently absent from many consular reports issued in this 
country. The annual report on the Port of Antwerp, which 
has been issued recently, contains some interesting informa- 
tion concerning the progress of the improvement and exten- 
sion worksio 1908. Antwerp suffered, in common with other 
commercial cities, from depression of trade in the year 1908, 
and it is surprising that the returns for the year show only a 
small decline compared with those of 1907. The chief event 
of the year was the opening of the Royers lock, giving access 
to the more important basins. The lock is of sufficient 





German tonnage increased to 3,134,792 tons, while the 
British fell to 5,323,090 tons. The barge traffic with Antwerp 
from and to the interior of the country and European inland 
waterways generally is very extensive. The figures for 1908 
show a total of 37,359 barges entering the port from the 
interior, having a total capacity of 7,505,244 metric tons. 
The number and tonnage of barges leaving the port are 
slightly less than the figures for entries. 

The vast scheme of port-extension works sanctioned by the 
law of August, 1907, which we described briefly in our review 
of Sir Cecil Hertslet’s report for 1907,* has now been put in 
hand. The first section of the work consists of the excava- 
tion of two of the nine subsidiary docks and the correspond- 
ing portion of the canal dock, for which the sum of £800,000 
has been voted by Parliament. A contract has been let for 
the dock works proper, which will cest £680,000; but this 
sum does not include the cost of sheds and equipment. 
These docks, when completed in 1914, will add a length of 
5796 yards of quayage to the 29,581 yards already existing in 
the port. 

The huge scheme for the diversion of the river Scheldt 
from its present course near Antwerp, which is known by the 
name of the Grand Coupure, is still under consideration. 
The Report of the Commission of Experts appointed 
in May, 1907, has not yet been issued, but individual 
reports of members seem to show that the con- 
struction of the Coupure will be welcomed by the 
shipping community on account of the preference for 
open river berths as compared with closed dock accom- 
modation. The improvement of the river channel below 
Antwerp is becoming a pressing matter, in view of the increase 
in the dimensions of shipping using the port. At present the 
largest vessel using the river is 591ft. in length; but this 
spring a vessel of the Red Star Line measuring 616ft. will 
be put on the regular Antwerp—New York service,t and it is 
anpounced the North German Lloyd propose to use during 
this year steamers of 616ft. in length and drawing 29ft. for 
their Australian service touching at Antwerp. The report 
indicates that the condition of the river channel has been 
considerably improved latterly by dredging and natural 
changes. Soundings taken in May, 1908, showed that several 
shoals in the river had no more than 18ft. to 21ft. of water 
over them at low water. These shoals have since been 
deepened in all cases to 29ft. at low water, with one exception, 
which has about 27ft. over it. It is intended that the 
minimuin depth at low water shall be maintained at at least 
264ft. throughout the channel. 

The total length of river quays at Antwerp is now 6012 
yards, and the quays in closed basins are 17,773 yards in 
length. The area of the basins is over 229 acres. The crane 
equipment is very complete, ranging from a pair of electric 
sheers of 120 tons capacity and an electric crane of 50 tons, to 
hundreds of electric and hydraulic cranes of 14 and 2 tons 
power. 

The new Royers lock is 5804ft. long, 79ft. wide, and has 
a depth over sills at high water of neap tides of 33ft. The 
three caissons closing the lock are of the sliding type and 
operated electrically. By the time this—the Royers lock— 
becomes too small to deal with the shipping which may wish 
to enter the closed basins, it is hoped that the new Kruis- 
schaus entrance locks, which are to be built under the port 
extension scheme, will be completed. Until these locks are built 
no vessel which cannot pass the Royers lock will be able to 
use the new dry dock, which is to be built immediately. 
The dimensions of this proposed dock have been reduced, and 
it is now intended to construct one 672ft. 6in. long, 82ft. in 
width, and 28ft. 10in. deep over sill. It is hoped that the 

| dock will be completed in about three years. 

The expenditure on improvement works at the port during 
1908 has amounted to £295,240, and the budget for 1909 
provides for an expenditure of £249,200, including a sum of 
£100,000 as a first instalment of the cost of the dry dock, 
but excluding the expenditure of the Belgian Government in 
connection with the subsidiary dock to which reference has 
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MAP OF ANTWERP SHOWING THE DOCKS UNDER CONSTRUCTION 


dimensions to accommodate any vessel frequenting the port 
up to 1908. A striking feature of the tables contained in the 
report is the rapid increase shown in the tonnage of German 
shipping frequenting Antwerp. In 1889 the tonnage under 
the British flag was 2,354,680, and the German shipping 


and their | 612,990 tons; in 1907 the corresponding figures were—British | 


already been made. The sketch plan shows the position 
| of the docks now being constructed with reference to the 
| existing closed basins. 











* April 24th, 1908. 
t This service is now in operation. 





THE ENGINEER 


JUNE 4, 1909 


——— 








ARCHDALE’S 


MACHINE FOR TESTING 
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TESTING MACHINE FOR HIGH-SPEED TWIST 
DRILLS. 

THE duties now-a-days so frequently expected from twist 
drills made of high-speed steel are so heavy that ordinary 
machines are not sufficiently powerful to test them. It there- 
fore behoves the makers of these tools to provide special 
appliances for the purpose, and James Archdale and Co., 
Limited, Birmingham, have recently built the powerful 
machine illustrated above. The machine has been supplied 
to one of the chief firms of twist drill makers solely for 
testing purposes. The following figures give a good idea of 
its capacity :— 

Rate of Feed per Minute. 
Dia. of drill. In mild steel. 
1D. In. 
1 ; ere, | 


- 
‘3 


In cast iron. 


My 
24 
3 


2 
z 
3 


Forty horse-power was required to obtain the above 
results. As will be observed from a study of the general 
features of the tool, the designer has not failed to give the 
whole a rigid base and framework. The spindle is carried in 
a frame securely bolted between the uprights. The driving 
portion of the spindle is square, and slides through a square 
hole in the driving bevel gear. The bevel pinions which operate 
the spindle are of forged steel, and driven by spur gears 
carried on top of the right-hand upright, provision being here 
made for two changes of speed operated by sliding gears and 
levers. The gearing is driven by means of a silent chain from 
a gear-box carried on the base-plate of the machine. The 
gear-box, which consists of sliding spur gears operated by 
levers, gives six changes of spindle speed, and with the two 
changes above mentioned these are multiplied to twelve, the 
power being supplied by a 6in. belt and fast and loose pulleys. 

The feed motion is driven by change wheels through worm 
and worm wheel to a rack sleeve. This is square and of 
hard steel bushed with bronze for the spindle bearing, the 
teeth being cut out of the solid sleeve, The makers attach 
considerable importance to this feature, as the feed rack has | 
frequently proved a weak spot when drills are driven up to 
their limit. The thrust of the drill is taken on a ball race, 
and the spindle is counterbalanced. Fitted to the feed is an 
automatic stop, and a clutch enables the spindle to be moved 
quickly by hand. The following are the leading dimensions :— 

Diameter of spindle in sleeve, 3in.; traverse of spindle, 12in. 
Size of table, 24in. by 24in.; diameter and width of driving, 
pulleys, 20iu. by 6in. 


The approximate weight is 6 tons. 


COMBINED TRACTOR AND IRRIGATING 
MACHINE. 


ON Friday, the 2ist ult., we were invited by Gwynne’s 
Limited to inspect a combined motor tractor and pumping 
engine which this firm is supplying for use on sugar plan- 
tations in Natal. The machine, which is illustrated here- 
with, consists of a petrol tractor propelled by a four-cylinder 
engine capable of developing about 35 horse-power. It is 
designed either to haul a two-furrow plough or other 


| w.rm wheel. A winding drum is provided at the side, 

which is easily put into action for hauling purposes. The 
| engine and chassis were made by Dennis Bros., Limited, of 
| Guildford, and the whole machine is known as the Gwynne- 
| Dennis agricultural set. 

The trials carried out at Mr. John Gwynne’s residence, 
| Kenton Grange, near Harrow, consisted of ploughing and 
pumping operations. The former test, which we were unfor- 
| tunately unable to witness, was rather severe, but we under- 
| stand that the machine demonstrated that it was equal to its 














TRACTOR AND 


agricultural implement, or in dry weather to drive a Gwynne 
turbine pump, which it carries on an extension of the frame 
at the rear, and which is capable of delivering 250 gallons of 
water per minute at between 601b. and 701b. pressure. A 


| gear-box under the driver’s platform allows either the vehicle 


itself or the pump to be driven at will by simply moving a 
lever. There are three forward road speeds giving 23, 5, 
and 9 miles per hour anda reverse. The road wheels are con- 


structed of steel throughout, with wide rims to enable them | 
to run on soft ground, and the rear wheels have diagenal | 
| strips of angle iron riveted on to give better adhesion. 
| power is transmitted from the engine to the gear-box, and 
| thence to the rear axle by means of a shaft and worm and 


The 


IRRIGATION SET 


requirements. The pumping experiments were quite satis- 
factory, a jet of water from a #in. nozzle being thrown 
about 130ft. high. When two separate nozzles were used 
simultaneously, two jets were thrown to a height of about 
100ft., the wuter being lifted from a stream near the engine. 

It is claimed that for sugar estate purposes this system of 
irrigation is superior to that of flooding the roots by means 
of trenches, as in the latter cases there is a pcssibility of the 
water lying between the soil and sub-soil, and by reason of 
its coldness injuriously affecting the growth of the plants. 
With a machine such as that described, jets of water can be 
thrown over a large circle from tracks provided in the plan- 
tation. 
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THE PRESERVATION OF IRON AND STEEL.’ 


By ALLERTON 8. CUSHMAN, 
jstant Director, Office of Public Roads, United States 
Department of Agriculture. 
(Concluded from page 566.) 
tH Paint COATINGS, VARNISHES, BITUMENS, 
LACQUERS, AND ENAMELS, 
lication of paint coatings of various kinds constitutes the 


Ass 
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The ap} 


method which is moat generally depended upon for the preserva- | 


and steel. It is along this line that the electro- 
es of corrosion appear to find the most important 
application. Two years ago, in a paper presented 
Society for Testing Materials, the author 


tion of iron & 
chemical theort 
and interesting 
to the American 
suggeste 


the slightly soluble chromates should be theoretically the best 


rotectives for the first — to iron and steel surfaces. 
Pibsequent investigations, however, showed very conclusively that 
if the chrome pigment had been ie in an acid medium, 
or for any other reason contained solu ! I 

etimulate corrosion, the surface of the steel might still fare badly. 
The following account of some special experiments,!" a report of 
which has previously been published, will probably be found 
interesting in this connection. Samples of bright steel wire were 
immersed in 100 cubic centimetres of a very dilute one-thou- 





sandth normal solution of potassium bichromate in a series of | 
The wire-test pieces were suspended in the | 


shallow dishes. 2 ieces I 
solution so that they did not come in direct contact with the glass 
surfaces of the dishes. This precaution should never be omitted in 
experiments of this kind, as, owing to the absorption of air by 
glass, rusting is always stimulated at the point of contact between 
glass and iron. The first dish was left as a blank, the second 
received one drop equal to ,', cubic centimetre of a dilute tenth- 
normal copper sulphate solution. The third dish received two 
drops of the solution, and so on, each dish getting an increased 
amount of copper sulphate until twenty-five dishes had been 
repared. 

Now it is apparent that we have in this system two contending 
forces at work. Iron has a higher solution tension than copper, 


and therefore tends to pass into solution, the copper tending to | 


plate out on the iron. Chromate ions, on the other hand, put the 


surface of iron in a condition ia which it cannot pass into solution. | 


In the solution system iron chromate copper, we have an equili- 
brium to be decided between two contending forces acting in 
opposite directions, It was interesting and instructive to note the 
results of this struggle, which was known to be going on, although 
the actual conflict could not be watched. In the first dish, in 
which no copper was present, no corrosion took place, in the 
second also no action was visible. In the third, however, minute 
specks of iron rust appeared. These were larger and more 
frequent in the immediately succeeding dishes, the test pieces 
showing rust tuberculation with 
the well-known pitting effect. As 
the middle of the series of dishes 


d that, owing to their inhibitive action against rusting, | 


le impurities that tended to | 


| TABLE III.—Results from Tests to Ascertain the Value of Pigments 





Name of Loss in 
| pigment. grammes, 
| Zine chromate . 2 
| Caletum chromate .. .. 0.0088 
| Zine and lead chromate .. 0.0094 
Zinc and barium chromate 0.0153 
Lithopone .. .. .. .. 0.0160 
| Uitramarine blue 0.0247 | 
Zinc lead white .. .. .. 0.0842 | 
Chrome green (blue tone) 0.0860 
SE ks <s na ce os OD 
Prussian blue (irihibitive).. 0.1438 
Zincoxide. .. .. .. .. 0.1524 
Willow charcoal... .. .. 0.1694 
White lead (Dutch process) 0.2040 
White lead (quick process ; 
basic carbonate) .. .. 0.2120 
Bariun: chromate 0.2333 
Asbestine .. .. 0.2394 
Carvonith (white) 0.2655 
Lemon chrome yellow 0.2767 
Venetian red.. : 0.2782 
a Are 0.2826 
Orange chrome yellow 0.2876 
Mineral black ae 0.3050 
ee ae 0.3112 
Sublimed blue lead .. .. 0.3177 
Chrome green (yellow tone) 0.4265 
| oman “S <6. ne .3392 
China clay - «- 0.3493 
Trsr No. 2.—A. 
Barium chromate .. .. 0.0101 
Zinc and lead chromate .. 0.0277 
PANG GEIS. 00. sa se 0.0296 
Zinc chromate .. .. .. 0.0300 
Zine an barium chromate 0.0463 
Zinc lead white . -- 0.1712 
Litharge vase + Oe 
Ca cium sulphate .. .. 0.2143 
P, ussian blue (inhibitive).. 0.2267 
Chrome greeu (blue tone) 0.2269 
Prince’s metallic brown .. 2620 | 
Oravge min ra) (French).. 0.2724 
Willow chareoal oo ‘oo @.2reo 
White lead (Dutch process) 0.2895 
Ultram.rine blue .. .. 0.3185 
Bone black .. .. .. .. 0.3245 
White lead (quick process ; 
basic carbona e) -- 0.3352 
Sublimed blue lead 0.3425 
Red leaa dal, AK ite we OCG 
Calcium carbonate (#hit- 
a eo § 
Chrome green (yellow tone) 0.3270 | 
arr 
Medium chrome yellow .. 0.: 767 
Lithopone meee 0.3791 
Arbest.ne 0.4025 


as Rust Inhibitors. 
Test No. 1.—H. A. Garner. 


Name of 

pigment. 
Indianred .. .. 
Keystone filler 


Calcium carbonate ’ (pre- 


cipitated) .. .. .. 
Prussian blue (neutral) 
Prince’s metallic brown .. 
Calcium carbonate (whit- 
Moe ruben ean aa 
Bright red oxide.. .. 
Orange mineral (French) .. 
Calcium sulphate ° 
CB dae akc. goth Se 
Medium chrome yellow 
Sublim«d lead (basic sul- 
OO Ne aie 
pO ae 
American vermilion .. 
Graphite No.1 .. .. .. 
Orange mineral (American) 
Barium sulphate (barytes) 
Carbon black a. ? 
Chinese blue (stimulati 
| eee oe 
Precipitated barium sul- 
phate (blane fixe 
Graphite No.2 .. 
Naples yellow 
Laimpblack 


ve 


8S. CUSHMAN. 
Lemon chrome yellow 
American vermilion .. 
Orange chrome yeilow .. 
Orange mineral (American) 
Prussian blue (neutral) . 
Chinese blue (stimulative 
Prussian) .. bal re 
Keystone filler 
Venetian red 
China clay 
Naples yellow .. .. .. 
Calcium carbonate (preei- 
OO are 
Sienna eae 
Graphite No.1 .. .. .. 
Sublimed lead (basic sul- 
OO” ee ere 
Barium sulphate (barytes) 
Umber .. .. Ae 
Graphite No. 2 
Carbon black By 
Bright red oxide. . 
Mineral black = 
Ochre ee ee Sade 
Precipitated barium 
phate (Llane fixe) 
Lampblack .. .. 


sul- 


Loss in 
grammes. 


0.3560 
0.3574 
2584 

774 


0.2 
0.3 
0.3828 
0.3818 
0.3950 
0.3966 
0.4022 
0.4090 
0.4176 
0.4325 
0.4328 
0.4342 
0.4416 
0.4454 
0.5003 


0.5113 





was approached, both iron rust 
and precipitated copper began 
to appear side by side on the 
surface of the iron, and from 
thereon in the series more and 
more copper separated, while less 
and less rust formed, until in 
the end dishes, copper and iron 
were changing places evenly over 
the surface without apparent 
hindrance. These experiments, 
and others of a similar nature, 
were repeated many times with 
the same results, and there seems 
to be no escape from at least the 
following two conclusions to which 
they obviously lead :— 

1, If the surface of iron is 
subjected to the action of two 
contending influences, one tend- 
ing to stimulate corrosion and 
the other to inhibit it, the re- 
sult will be a breaking down of 
the defensive action of the in- 
hibitor at the weakest points, 
thus localising the action and 
leading to pitting effects, 

2, While the concentration of 
aninhibitor may be strong enough 
to prevent the electrolytic ex- 
change between atom and ion, it 
must be still stronger to prevent 
entirely the solution of iron and 
the subsequent oxidation which 
leads to the formation of rust 
spots. If these principles are applied to the selection of inhibitive 
pigments, it is apparent that many paints may contain substances 
well adapted for carrying on just such a struggle on the surface of 
iron. It seems to be the consensus of opinion among experts that 
an ideal vehicle for spreading pigments does not exist. Linseed 
oil, well adapted as it is in some respects, not only undergoes 
complex changes, but absorbs and carries water. Therefore, even 
when covered with the best paints, the surface of iron is sooner or 
later subject to attack by the two factors which produce corrosion, 
viz., hydrogen ions and oxygen. These considerations suggested 
that more study should be given to the action of the various pig- 
ments which are in general use for compounding paints to be used 
on steel. A modified form of a test first proposed by G. W. 
Thompson” was used in the laboratory investigation. A series of 
bottles, all of the same size, were arranged with two-hole stoppers, 
so that a current of air could be drawn rapidly through the whole 
series, (ilass tubes connected one bottle to the next in line on 
the principle of a train of wash bottles. About fifty typical 
samples of pigments were obtained in the open market for the 
test, and after careful sampling were distributed among five inde- 
pendent chemists for investigation, The method of testing 
followed by each investigator was as follows :— 

The train of test bottles having been set up as described, two 
carefully weighed samples of sheet steel, each containing 4 square 
inches of surface area, were inserted into each bottle. Approxi- 
mately i0 cubic centimetres of each pigment was then added in 
turn to a bottle of the train with 100 cubic centimetres of distilled 
Water, and when all was ready a rapid current of air was drawn 
through the train. The duration of the test varied among the 
different workers, some allowing it to run for seven days, others 
for three weeks. Finally the test pieces were removed, scrubbed 
with a soft brush, dried and weighed. For the purposes of this 
test the losses in weight were assumed to be the measure of 
Corrosion, ‘Che results obtained by the five separate investigators 
are shown in Table III. Test No. 1 was made by Mr. Gardner, Paint 
Manufacturers’ Association of the United States, Philadelphia, 
Pa.; _Test No, 2 by the author in the laboratories of the Office of 
Public Roads; Test No. 3 by Mr. P. H. Walker, Bureau of 
Chemistry ; Test No. 4 by Mr. L. G. Carmick, also in the Office 
of Public Roads; and Test No. 5 by Dr. W. H. Walker, Massa- 
chusetts Institute of Technology. 





—_ 


; Iron and Steel Institute. 
‘ 5 “Transactions” of the American Society for Testing Materials, 1907, 
Ol. vii., p, 220. 
8 Ibid , 1908, vol. viii., p. 605. 
_* “ Transactions” of the American 
Vol. vii, p. 493, 


Society for Testing Materials, 1907, 
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H. WALKER. 
Umber : 0.1498 
Naples yellow . 0.1512 
Orange chrome yellow .. 0.1700 
Orange mineral (American) 0.1719 
Asbestine Aalie .. 0.1748 
Calcium sulphate .. .. 0.1759 
White lead (Dutch precess) 0.1781 
Calcium carbonate (pre- 
cipitated) .. .. .. .. 0.1828 
Venetian red fou) gy. Zea 
Prince’s metallic brown 0.1983 
Mineral black .. .. .. 0.2017 
Chinese blue (stimulative 
Prussian) .. .. .. .. 0.2065 
. aoe, 
Barium sulphate (barytes) 0.2547 
Graphite No. apy asi) kc | 
American vermilio: 0.2612 
Indianred .. .. 0.2617 
Lampblack .. .. 0.2838 
Bright red oxide 0.220 
OO See! 
Precipitated barium sul- 
phate (blanc size) « 0.3132 
Graphite No. 2 0.3723 
Carbon black 0.4069 
G. CaRMICK. 
Chinese blue (stimulative 
Pruesian).. .. .. .. 0.2195 
Asbestine si os oo 
Naples yellow .. .. .. 0.2347 
Sublimed b ue lead .. .. 0.2565 
White lead (basic sulphate) 0.2372 
Venetianred .. .. .. 0.2375 
Calcium carbonate (whit- 
eres 
Prussian blue (neutral) .. 0.2415 
Chinaclay .. .. .. .. 0.2445 
Calcium carbonate (preci- 
pitated) .. : 0.2625 
Graphite No. 2 . 0.2°89 
LO See . 0.3085 
Graphite No.1 .. 0.3173 
Keystone filler . 0.3349 
Mineral black .. 0.3529 
Bright red oxide.. . 0.3707 
Carbon black .. . 0.3781 
er errr 
Barium sulphate (barytes) 0.3841 
I 
Frecipitated barium sul- 
phate (b’ane jive) .. .. 0.5085 
Lampblack .. .. .. .. 0.709 
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Test No. 5.—W. H. WALKER. 

Zinc and barium chromate 0.0351 ; White lead (Dutch process) 0.2743 
Zinc chromate .. .. .. 0.0396 | White lead (basic sulphate) 0.3116 
Zinc lead white .. 0.0456 | China clay ae ‘ae os Ge 
Ultramarine blue 0.0396 | Asbestine .. .. .. .. O0.34C5 
Zine oxide .. .. .. .. 0,0504 | Chromegreen(yellowtone) 0.3521 
Zine and Jead chromate .. 0.0620 | Mineralblack .. .. .. 0.2553 
Calcium carbonate (whit- American vermilion .. 5, 

eres, 2 Sy eS eee 3646 
Keystone filler 0.1481 Pru-sian blue (neutral) i 
Venetianred.. . 0.1564 | Indian r 2 ea \ 
Ba'ium chromate .. .. 0.1£32 | Boneblack .. .. ; 
Prince’s metallic brown .. 0.1974 | Bright red oxide.. 5 
Willow charcoal .. .. -2110 | Sieona .. .. .. .. .. 0.4462 
vurange chrome yellow -2150 | Precipitated barium sul- 
Calcium sulphate .. .. 0.2174 phate (blane fixe) . 0.5064 
White lead (quick process ; Graphite No.2 .. .. .. 0.5095 

basic carbonate) .. .. 0.2274 | Chinese blue (stimulative 
Medium chrome yellow 0.2288 Prussian)... .. .. .. 0.5202 
Orange mineral(American) 0.2315 | Barium sulphate (barytes) 0.5636 
Chrome green (blue tone) 0.2346 | kedlead.. .. .. .. .. 0.5707 
Umber... .. .. .. .. 0.2403 | Carbon black 0.5716 
Orange mineral (French).. 0.2526 | Lampblack .. .. 0.6257 
Calcium carbonate (pre- Carbonith white . . 0.7152 

cipitated) .. .. .. .. 0,2616 | Graphite No.1 .. 0.7165 
Prussian biue (inhibitive).. 0.2671 | 


From these results a tentative classification of the pigments was 
made under the headings: (1) Inhibitors, (2) indeterminates, 
(3) stimulators. Noone of the fifty pigments tested was, however, 
admitted to any class except in the cases in which a majority of 
the investigators reached the same result. The classification 
reached by this method is shown in Table IV. 


TABLE 1V.—Classification of Pigments. 


Inhibi ors, Ind: terminates. Stimulators. 


| White lead (quick pro- | Lampblack. 


Zinc lead chromate. - 
Zine oxide. cess; basic carbon- | Precipitated barium 
Zine chromate. ate). sulphate (blanc fixe) 
Zinc barium chromate. | Sublimed lead (basic | Ochre. 


bright red oxide. 
Carbon black. 
Graphite No. 2. 


Zinc lead, white. 
Prussian blue (nhibi- 


sulphate). 
Sublimed blue lead. 
tive). Lithopone. 
Chrome green (blue 


Orange mireral(Ameri-} Barium sulphate 
tone). can). (barytes). 
White lead (Dutch pro- | Red iead. Graphite No. 1. 
Cess). | Litharge. Chinese blue (stimula- 


| Venetian red. 

Prince’s metal.ic brown. 

Calcium carbonate 
(whiting). 

Calcium carbonate 
(precipitated). 

Caicium sulphate. 

China cla). 

Asbestine. 

Amerie pn vermilion. 

Medium chrome yellow. 


Ultramarine blue. tive Prussian). 


Willow charcoal. 





It should be carefully noted at this point that well-known pig- 
ments, such, for instance, as red lead and litharge, which fall into 
the indeterminate class, are not thereby impliedly condemned, 
nor, indeed, are the results of the work given out as a proof of any 
contention whatsoever. The results should be considered only as 
a step in a comprehensive investigation, and as preliminary to 
further studies which are about to be described. It is justly 
claimed by men of practical experience that laboratory tests on a 
small scale should not be used to draw sweeping deductions which 
may not accord with the results éf experience, and may, indeed, 
even introduce into practice methods of doubtful value. While= 
admitting the general truth of this argument, it may be claimed 
that careful and systematic experiments based upon asound theory 
are sure to yield fruitful results. It is interesting to note that in 
so far as they are comparable, these results show a striking agree- 
ment with the English experiments carried out in 1899 and 
described by Smith.?! ; 

In order to extend these investigations into the field of practice, 
600 large plates, representing three kinds of steel, were mounted 
in wooden frames facing the sea-shore near Atlantic City, N.J. 
These plates were painted under the strictest test conditions with 
the single paints as well as with formu’ made up from the three 
tentative classes of pigments. The following organisations co- 
operated to a greater or less extent in this work :—United States 
Department of Agriculture, American Society for Testing Materials, 
Paint Manufacturers’ Association of the United States, Master 
Painters’ Association of Pennsylvania, Carnegie Steel Company, 
and American Rolling Mill Company. The test plates, which 
were completed and exposed to the weather and salt air in 
September, 1908, are being watched with interest, and it is hoped 
and believed that they will yield results of much value to the 
metallurgist, the engineer, and to all persons interested in paint 
technology. In view of the fact that these tests have been 
described in detail in a preliminary report” of the scientific section 
of the Paint Manufacturers’ Association, it is unnecessary to 
describe them further at this time.—Fig. 4. 

If we apply the auto-electrolytic theory of the cause of corrosion 
to the subject of »vrotection by paint films, it follows that in 
general pigments that are good conductors of electricity should 
never be applied directly to the surface of iron or steel. A 
momeat’s thought will serve to show why this must be true 
provided the theory is true. It has been shown that the surface 
of iron or steel, when brought into contact with an electrolyte, 
tends to throw itself into positive and negative nodes, so that 
spreading out a good conductor on the surface in the presence of 
moisture and oxygen will tend to stimulate corrosion at the positive 
nodes with the well-known pitting or tuberculation effect always 
noted when steel rusts under atmospheric conditions. Whether 
the conductor is of the first class, such as powdered aluminium, 
or graphite ; or of the second class, such as a soluble inorganic 
salt, makes little difference, as either will stimulate the solution 
pressure of iron at the positive points. In the light of this theory 
let us consider the probable effect of using three forms of carbon 
pigments—lampblack, graphite, and willow charcoal, in contact 
with moisture on the surface of steel. 

Of these three pigments in the dry state, lampblack and graphite 
have a high conductivity, while willow charcoal is almost an 
insulator. In order to get an approximate measurement of their 
relative conductivities in the moist state, 10 cubic centimetres of 
each of the three pigments was shaken up with 100 cubic centi- 
metres of very pure distilled water, and the conductivity of the 
resulting slimes quickly measured in a special type of conductivity 
cell, The results obtained are shown in Table V, 


TABLE V.— Results of Conductivity Tests of Three Pigments. 


7 — Comparative Comparative 
Name of pigment. ocean contanivite. 
Pcr cent. Per cent. 
Lampblack . . . 2.28 
Graphite 1.10 0.91 
Charcoal 1.83 0.54 


It will be noted that in the results shown in ‘Table III., in the 
results obtained by three out of the five experimenters, the 
corrosive action of the three pigments falls in this same order. In 
every case the lampblack and graphite appeared high up in the 
‘*stimulator” class, while willow charcoal just qualified as an 
“inhibitor.” If we inquire why willow charcoal exhibits a slight 
conductivity when damp, and yet is to some extent an inhibitor of 
rust, the answer is that all charcoals contain a slight amount of 
potash. It is admitted that the conductivity test could not be 
generally used in order to determine the corrosive effect of a given 
pigment, for everything must necessarily depend upon whether 





21 Journal of the Society of Chemical Industry, 1899, vol. xwii., p. 1093. 
“Preliminary ‘‘Report on Steel Test Fences,” Paint Manufacturers’ 
Association, Philadelphia, Pa, 
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the material which passes into solution, and thereby increases the 
conductivity of water, is stimulative or inhibitive in action. Thus 
alkaline electrolytes as well as chrome compounds inhibit, while 
acid and neutral salts generally stimulate corrosion. 

Nevertheless, the test of the three carbon pigments as given 
above is of value, inasmuch as it indicates that good conductors 
should not be used in the first application to iron and steel, unless 
the conducting material is inhibitive in its nature. In order to 
determine whether or not this indication would be borne out by 
actual paint tests, the following experiments were made:—The 
three carbon pigments were ground in the usual manner with a good 
grade of raw linseed oil and a small amount of a good drier. 
These three paints were then thinned slightly with pure turpentine 
and painted in neighbouring stripes on samples of very pure steel 
which had been machined and polished to a smooth surface. 
After the paint films were set the plates were laid fiat and covered 
with damp blotting paper, under which they were kept for three 
weeks, At the end of this time the paint films were removed with 
the usual paint solvents and the surface carefully examined. The 
steel was deeply etched under the graphite, less so under the lamp- 
black, and to a much less extent under the willow charcoal. 
During the course of this work it occurred to the writer that if an 
acceleration test could be devised to distinguish between inhibitive 
and stimulative pigments, by a simple and easy method, and 
without the necessity of referring the matter to a chemist, it 
would be of great value to both manufacturers and consumers. 
To this end the following test has been devised :— 

The pigments to be tested are rubbed up with sufticient water 
to make thick water-colour paints, and are then flowed or brushed 


a. 
JE 


upon the clean blades of steel table knives. After the coatings 
are dry, the knives are laid on a wet blotter and covered with a 
sheet of wet blotting paper. At the end of forty-eight hours the 
surface is cleaned off with running water and a stiff brush. This 
acceleration test has been found to give results which agree with 
the oil-film tests. The following table indicates the pigments that 
were used. The first six knives tested are shown in Fig. 5, and 
the last six in Fig. 6. 
TABLE VI.—List of Pigments used in Acceleration Test. 


No. of 
knife. 


Fig. & 

f .. Zine and barium chroma‘ e. 

.. Zinc lead chromate. .. Obrome green (blue tone). 
.. Zine chromate. .. White lead (Dutch process). 
.. Lampblack. .. Red lead. 

. Graphite No. 2. .. Litharge. 

.. Willow charcoal. . Ferro-ferric oxide. 

These film-corrosion tests usually agree with the results obtained 
in the Thompson test, and in the few cases in which differences 
have been noted reasonable explanations are forthcoming. For 
instance, in the cases of some of the very heavy pigments, such as 
the leads, barium compounds, &c., it was impossible in the air- 
bubbling test to keep them in suspension, with the consequence 
that the steel was in contact merely with the supernatant liquid. 
The damp-film test is much easier and more rational than the 
bubbling test, and will probably come into very general use, 

















Fig. 5 


No. of 
knife. 
Fig. 1— 

.. Barium chromate. 


Pigment. Pigment. 














The fact has been brought out that some pigments which have 
been supposed to be excellent for protecting steel should in reality 
never be used, at least for the prime or contact coat, and that 
some pigments which theoretically should inhibit corrosion in 
reality appear to stimulate it. This is very well shown in the 
chrome pigments, some of which appear to be inhibitors and some 
stimulators, depending upon the technology of their preparation, 
and whether or not they contain stimulating impurities. This is 
clearly shown in Figs. 5 and 6, in which it may be seen that some 
of the chrome pigments have produced deep etching, while others 
have acted as inhibitors. 

As a result of a large number of these film tests, the following 
conclusions appear to be justified, and are therefore advanced at 
this time :—(1) The name of a type of pigment does not necessarily 
guarantee its inhibitive value. (2) Pigments which are good con- 
ductors of the first class should not be applied as the prime or 
contact coating toironand steel. (3) If pigments contain material 
which is even in the slightest degree soluble in water, they should 
not be used unless their inhibitive effect on corrosion has been 
first established by test. 

The use of varnishes and bitumens on the surface of iron recom- 
mends itself on account of the well-known insulating properties of 
these materials. The author has succeeded in making a successful 
aap lacquer by dissolving chromic acid crystals little by 
ittle in a filtered alcoholic solution of shellac. Many cases are on 
record in which pure refined coal tar has given a good account of 
itself as a protective coating, and undoubtedly many of the pro- 
prietary bituminous paints and compounds are well adapted for 
application to iron. The reason that such materials are not in 
gencral use appears to be that they change their nature to some 


extent as they age, and are apt to become brittle, or to produce 
the effect known as “alligatoring” under the action of sunlight 
and the atmosphere. 

PROTECTION WITH CEMENTS. 


The question whether steel embedded in concrete is protected 
from corrosion is of the highest importance. If steel reinforce- 
ments rust away, it bodes ill for the future of many modern 
structures, owing to the impossibility of making inspections and 
repairs before the danger point is reached. The records of dis- 
cussions before a number of engineering and scientific bodies show 
that there is conflicting evidence and opinion in regard to this 
subject. There can be no doubt that the reaction of unleached 
cement concrete is strongly alkaline, owing to the separation of 
free lime at the time of set. If this alkaline reaction is main- 
tained, steel embedded in the concrete should remain uncorroded. 
If, however, as is sometimes the case, percolating waters find their 
way through the concrete, the free lime will eventually be re- 
moved, and dangerous rusting take place. Nails and other 
objects of steel will remain bright when immersed in lime water, 
and the author has found that the addition of about 5 per cent. of 
quicklime to soggy sour clays and soils will have a very decidedly 
protective effect on steel embedded in them. It is curious that 
this simple expedient has not been resorted to in order to prolong 
the life of steel pipe lines trenched in soggy clay soils where there 
is but little movement of soil and subsoil water. Cement paints 
and grouts have also been used to protect steel, but have not come 
into genera] use owing to the difficulty in making them adhere 
without cracking and peeling off. 


PROCESSING AFTER MANUFACTURE TO FORM A COATING OF 
OXIDE, PHOSPHIDE, SILICIDE, &c. 

A number of metallurgical processes, such as the Bower-Barf 2° 
and others, have been, from time to time, proposed and exploited 
for producing an oxidised surface on pred As far as the writer 
is aware, none of these have as yet been found practically success- 
ful, except for certain special purposes. 

The Coslet process is said to consist in immersing the iron in a 
hot, phosphorised solution containing an iron compound. The 
surface, it is claimed, is converted into a ferroso-ferric phosphate, 
which is to some extent resistant to corrosion. Jouve has called 
attention to the fact that iron containing 20 per cent. of silicon is 
not attacked by acids, and therefore such material should 
theoretically be unrustable. The author has confirmed this 
deduction by experiment, and found that iron containing 10 per 
cent. of silicon is almost incorrodible. Unfortunately, such a 
metal is not easily workable, and has peculiar properties. Since 
silicon is much like carbon, chemically speaking, it would seem as 
if it might be worked into the surface of steel by modifications of 
some of the processes used for case-hardening with carbon. If 
any one should discover a method for applying a skin of high 
silicon metal on worked steel it would be a contribution of the 
highest value to the art of metallurgy and to the world at large. 


UNPROTECTED STEEL, 


A very large proportion of the iron and steel which is in use 
cannot, from the very nature of the service to which it is put, be 

rotected from corrosion. To this class belong rails, heavy chains, 
implements, boiler tubes, &c. The only hope of meeting this 
particular phase of the problem consists in the improvement of 
metallurgical processes, to the end that perfectly homogeneous 
metal, as free as possible from segregration, may be manufactured. 
It is well known that some of the alloyed steels, such as nickel 
steel, are very highly resistant to corrosion. The same thing is 
probably true of the chromium and cbhromium-vanadium steels. 
Unfortunately, such materials are too costly to be used on a large 
scale, although there is always the possibility that some alloy or 
combination will be discovered which will be at the same time 
comparatively inexpensive and incorrodible. It appears to be the 
opinion of a number of metallurgists with whom the author has 
corresponded, that carefully made open-hearth steels, in which 
the ordinary impurities have been worked down to a minimum, 
with especial care in the heat treatment, are much more resis- 
tant to corrosion than the ordinary run of merchant steel. One 
well-known example of this type of steel which is on the market, 
and has already been referred to in a previous paragraph, has the 


following composition :— 
Per cent. 


eee a ree a 


0.003 
0.026 
trace 


Phosphorus . . 

Carbon... .. 

Manganese .. ee ee ee + 
This metal is, therefore, practically speaking, 99.95 per cent 
pure. Although it is apparent that a metal of this character 
could not be used where a tensile strength in excess of 40,000 lb. 
to 50,000 lb. per square inch is required, there are certain pur- 
poses for which it is well adapted, such, for instance, as roofing, 
sheathing, culverts, pipes, &c. 

It has been found that this pure steel (or iron) resists the attack 
of acids to a high degree, and an acid test has been proposed to 
predetermine the resistance to corrosion of various types of metal. 
This proposal has, however, met with decided ‘opposition from 
some metallurgists, who believe that the test is not a rational one. 
The need of a quick preliminary test for determining the resist- 
ance of steel and iron to corrosion is universally conceded. 
It is, however, in the opinion of the author, extremely 
doubtful whether such a test is possible, in view of the fact 
that the auto-electrolysis which is slowly but continually at 
work in the natural process of rusting, does not proceed in the 
same way in any short-time test. This criticism applies to all the 
various tests which have been proposed, such as immersion in 
corrosive liquids, while air is being bubbled over the test pieces 
A considerable amount of work has already been done in investi- 
gating this particular problem, and the results have already been 
in part published.2> More work is being done, and will soon be 
published. Up to the present time there would seem to be but 
one perfectly sure criterion, and that is, the test of service. 

Electrolytic processes for protecting steel have also from time to 
time been proposed. As far as the author is aware, none of them 
have come into general use. It should, of course, be possible, by 
making the steel to be preserved the anode in a7 electric circuit 
against a scrap iron cathode, to check, if not entirely stop, corro- 
sion. It is, however, extremely doubtful if such a method could 
be made to work economically. Engineers are much disturbed by 
the damage to certain steel structures which is caused by electro- 
lysis, due to vagabond currents from high potential circuits used 
in lighting, trolley lines, &c. This undoubtedly constitutes a very 
serious engineering problem, but it should be remembered that 
extraneous currents may be made to protect as well as to attack 
steel through electrolysis. Laboratory experiments indicate, how- 
ever, that a considerable voltage is necessary to prevent a steel 





anode in an electrolytic circuit from suffering from corrosion. The 
action which has been described in this paper as autogenous elec- 
trolysis, or auto-electrolysis, may be truly said to be the under- 
lying and active cause of all forms of corrosion. 


CONCLUSION AND SUMMARY. 


It has been shown in this paper that the preservation of iron and 
stee] has a direct and important bearing on the conservation of 
the natural resources of the world. The controlling factors which 
influence the more or less rapid corrosion of iron and steel are 
discussed in the light of the electrolytic or auto-electrolytic 
theory of rust formation. The various methods which are in 
common use, or which have been proposed for the protection of 
iron and steel, are then scmsibeded with special reference to the 
results of recent investigations, and certain new principles are 
announced to serve as a guide in the selection of paints for the 
23 Wood, M. P., “ Rustless Coatings,” 1905, p. 166. 

4 Tux ENGINEER, 1908, vol. cvi., p. 397. 

% “Transactions” of the American Society for Testing Materials, 1908, 





vol. viii, p. 231. 





prime or contact coatings for steel. With regard to the rotect; 

of metal which, from the nature of its service, cannot tr tion 
with a protective coating, it is pointed out that this js vent 
metallurgical problem, dependent upon the manufacture of — a 
fectly homogeneous and carefully worked material, Pet. 








CATALOGUES. 


S. SMiTH AND Sons, Limited, 9, Strand, London, W.(',—1)j,: 
a leaflet relating to a ‘‘consumer” or petrol meter. This inatre. 
ment records the total quantity of fuel consumed. In addition it 
also records the consumption during a certain time and aay, 
certain distance. It also indicates to the driver the rate at which 
the fuel is being consumed under all the different conditions of 
speed and load. 


R. Gippons, jun., Dibdale Works, Dudley, Worcestershire 
An illustrated catalogue of fire-clay goods has been forwarded en 
us by this firm. Among other things it deals with bricks and tiles 
bricks for furnaces, muffles, &c., retort setting blocks, shields, 
producer blocks, sight-boxes, retorts, retort installations, boiler 
seatings, &c. A section is also devoted to useful tables anq 
memoranda, 


BARFORD AND PERKINS, Queen-street Ironworks, Peterborough 
—This is a tasteful little pamphlet dealing with this firm’s ney 
patented water ballast motor roller. The engines fitted to thes 
rollers are suitable for either petrol or paraffin. The pamphlet js 
well illustrated, and contains information which should prove of 
interest to those associated with road and street work, such as 
tarmacadam, asphalt, granite repairs, &c. 


MECHAN AND Sons, Limited, Scotstoun Ironworks, (jlasgow,— 
This company has sent us a new catalogue relating to Professor 
Watkinson’s patented steam superheaters. We are informed that 
there are now many of these superheaters at work, both of the 
independently fired and flue types. The catalogue clearly 
describes these superheaters, and many sectional and other views 
are given. A long list of users is also included. 


THE INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAIH Works 
ComPaANy, Limited, 100-106, Cannon-street, London, E.C.—Ap 
interesting little booklet has been received from this company on 
‘The Two-tone Vibrating Transmitter and Cable Inductive Sig. 
nalling,” by Edward Raymond Barker, being mainly a reprint of 
articles published in the Electrician. From the same company we 
have also received a price list of electric bells, pushes, Xc. 


JOHN STRINGER AND SON, 37, Station-road, Blackburn.—This 
is a catalogue dealing with new and second-hand boilers of various 
types, engines of various types, cranes, brickmaking and quarry- 
ing plant, drilling machines, lathes, chemical plant, textile 
machinery, carding engines, wood-working machinery, fans, cast 
and wrought iron piping, fly-wheels, girders, pulleys, smithy 
tools, &c. Dimensions and other leading particulars are given in 
each case. 


HENRY PELS AND Co., Limited.—A new general catalogue has 
just been published by this company. It is a well got up publica- 
tion, dealing with punching and shearing machines, bar and bevel 
croppers, notching machines, joist shears, &c. The advantages 
claimed for the company’s machines are clearly set forth, and the 
terms and conditions of sale are also included. Tables of weights 
and capacities of the various machines are given, and there are 
many illustrations. 


Swiss LocoMOTIVE AND MACHINE Works, British representative 
and manager E. C. Amos, 3, Laurence Pountney-hil!, Cannon- 
street, E.C.—This is a new catalogue relating to gas engines and 
gas producers. It deals with various sizes of engines up to 2000 
horse-power, and various types are illustrated, including single 
and double cylinder, tandem, vertical, double-acting, &c. The 
gas producers with which the catalogue deals are for use with 
anthracite and other non-bituminous fuels. 


Tue ATLAS CARBON AND BatrerY Company, Limited, Ewer- 
street, London, 8.E.—A well got up little catalogue has reached 
us. It gives illustrations, prices, and other particulars of various 
kinds of primary batteries, and also the prices of battery parts. 
It deals with Leclanché cells, ‘‘ Dania” dry cells, two-cell ignition 
batteries, four-cell ignition batteries, also a motor cycle battery. 
The ignition batteries referred to are composed of ‘‘ Dania” dry 
cells. Among others, the catalogue deals with Daniell cells, 
Bunsen cells, bichromate batteries, and the various well-known 
types of Leclanché cells, At the end carbon, dynamo, and motor 
brushes are dealt with. 


THE THoRN AND Hoppe’ ACETYLENE CoMPANY, Limited, 
151, Victoria-street, Westminster.—The seventh edition of this 
company’s catalogue has reached us. It sets forth the advantages 
claimed for the company’s ‘‘Incanto” acetylene system of lighting 
in a concise manner, and illustrations are given of the apparatus 
employed for country house and general lighting, and a plant for 
200 lights is dealt with. The company’s bye-pass switch and 
turn cocks constitute new features of the catalogue. Towards the 
end of the catalogue illustrations of large establishments lighted 
on this system are given, and there is also a long list of complete 
installations which have been carried out by the company. 


Davip Brown AND Sons, Limited, Lockwood, Huddersfield. 
—T'his is a little book which should prove of interest to all who 
have to deal with the reduction of speeds, and particularly to 
those associated with the application of electric motors to In- 
dustrial service. The book deals with worm gear and its applica- 
tion as a speed reducer, and contains a vast amount of useful 
information. There are over 160 pages, and numerous illustra: 
tions. Diagrams are also given for obtaining the pitch angle of 
worms, and definitions of the terms used for worm gearing are 
also included. Formule for worm gear and other useful informa- 
tion renders the book of much value to worm gear users. 

WEBSTER AND BENNETT, Limited, Coventry.—This companys 
1909 list of turret lathes has been forwarded to us. he first part 
is devoted to terms and conditions of sale. ‘hen we have par- 
ticulars and illustrations of a 7}in. turret chasing lathe, 7 jin. and 
Yin. turret chasing lathes with friction bowl drive, 7in. and ‘in. 
lathes with bar feed, a 64in. open-spindle turret screwing lathe, 
and a Qin. turret chasing lathe. A concise specification, together 
with the leading dimensions, is given in each case. We have = 
received a copy of this company’s section C catalogue, which deals 
with profile milling machines. As in the case of the cataloges 
previously mentioned, the first part is devoted to terms anc 
conditions of sale, and following this there are illustrations, — 
fications, &c., of a vertical profile milling machine 1b5in. by 12in., 
a duplex automatic milling machine for milling squares on rollers ; 
also milling machines for ordinary work, an automatic milling 
machine for motor car cam shafts, and an automatic profile 
grinding machine for motor cams. Illustrations showing examples 
of profile milling are also given. 








In the House of Commons recently, Mr. Murray 
Macdonald asked the First Lord of the Admiralty what was — 
original cost of the Gladiator, and what was the estimated cost ty) 
repairing her before the recent sale of the vessel. Mr. M’ yr 
in reply said that the original cost of the Gladiator was £25/ ‘null 
and of her guns £12,970. The estimated cost of repairing the rs 
and machinery of the Gladiator after collision and restoring her 
her former condition as a cruiser was £145,000, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Oorrespondent.) 
Reduction in Steel Quotations, 
Most of the steel-making firms and companies are this 


jring 5s. per ton less than previously for engineering 
week De tek angles are now quoted £5 10s. to £5 12s, 6d.; 


ae pater, £5 15a. to £5 17s. 6d.; and joists, £55s to £6. The 
ome drop which has occurred in continental prices is understood 
a chiefly responsible for this, rather than the reduction in 
geotch shipbuilding material. 

Pig Iron. 


Cold blast pig iron is in moderate demand by chilled roll 

makers and other users, and is still quoted 110s. Best all-mine 

‘iron is quoted 80s. to 81s. There is a pretty good inquiry for 

Swine at 48s, to 49s, 6d., and also for cinder forge at about 

46s. Some of the Lincolnshire pig iron producers are still asking 
a premium of as much as 2s, 6d. on the Association price. 


Manufactured Iron. 

Marked bars are in good request at £8, with £8 12s, 6d. 
for the L.W.t.O. brand of the Earl of Dudley, Unmarked bars 
are about £6 for merchant qualities. Sheets, doubles, are quiet 
at £7 5s. to £7 7s. 6d., whilst galvanised corrugated sheets of 
94 w.g. f.0.b. Liverpool are quoted £12 10s., and are in good 
, South American, Indian, and Australian account. 


vest OI 
re. howing a firmer tendency than recently. 


Spelter is s 
The Midland Iron and Steel Wages Board. 

The bi-monthly return, for March and April, of the 
Midland Iron and Steel Trades Wages Board shows no alteration 
in wages, these remaining at 8s, 6d. per ton for puddling, and all 
other mill and forge wages will continue unaltered from June 7th 
to August 7th. The new average net selling price has been 
£6 5s, 0.52d. per ton, or only 4,.36d. less than in the previous two 
montbs, which is not sufficient under the sliding scale to occasion 
any wages change. The output sold has been 31,555 tons, or 
1640 tons less than under the previous return. The following are 
the quantities of the various descriptions, omitting all weights 
lower than tons:—Bars, 21,031 tons ; angles and tees, 708 tons ; 
plates and sheets, 1177 tons; hoops, strips, and miscellaneous, 
3638 tons. ‘The average net price of the different sorts of iron 
was as follows: —Bars, £6 5s. 11.32d.; angles and tees, 
£6 12s, 0.74d.; plates and sheets, £7 5s. 2.80d. ; hoops, strips, 
and miscellaneous, £5 19s. 6.27d. 


The Railway Rolling Stock Trade. 

Orders for 50 bogie wagons have been placed by the 
Leopoldina Railway Company, of Brazil, with the Metropolitan 
Amalgamated Railway Carriage and Wagon Company, Limited, 
of Birmingham. This company’s Patent Shaft and Axletree 
Works, of Wednesbury, has received an order for 600 pairs of tires 
and axles. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Wednesday, 
Holidays Stop Trade. 

As usual the Whitsuntide holidays have stopped business, 
Works are idle, and there is nu consumptive demand in any 
department. On the Iron Exchange pig iron ruled slow, with few 
changes. The single exception was perhaps Middlesbrough 
brands, which have been influenced to the extent of about 6d. per 
ton, but in well-informed circles this advance is only regarded as 
artificial—more apparent than real, In finished iron, steel, 
copper, &c., there is no change. 


Quotations. 

Lincolnshire No, 3 foundry, 52s. to 52s. 6d.; Stafford- 
shire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s.; Middlesbrough, 
open brands, 57s. 10d. to 58s. 2d. Scotch: Gartsherrie, 58s. 6d.; 
Glengarnock, 58s. 6d.; Eglinton, 57s. 3d. to 57s. 6d.; Dalmelling- 
ton, 57s, 3d. to 57s. 6d., delivered Manchester; West Coast 
hematite, 58s. 6d.; East Coast ditto, 55s. 6d. Delivered 
Preston: Gartsherrie, 57s. 6d.; Glengarnock, 57s. 6d.; Eglinton, 
56s, 3d. to 56s. 6d.; Dalmellington, 563. 3d. to 56s. 6d. Delivered 
Heysham : Gartsherrie, 56s. 6d.; Glengarnock, 56s. 6d.; Ezlinton, 
55s. 3d. to 55s. 6d.; Dalmellington, 55s. 3d. to 55s. 6d. Finished 
iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. 
Steel: Bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8 ; 
boiler plates, £7 23. 6d.; plates for tank, girder, and bridge 
work, £6 5s, to £6 7s. 6d.; English billets, £4 10s. to £4 15s.; 
foreign ditto, £4 2s, 6d. to £4 5s.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £75 ; tough ingot, £65 ; best selected, 
£65; copper tubes, 93d.; brass tubes, 7id.; condenser, 82d.; 
rolled brass, 6d.; brass wire, 68d.; brass turning rods, 69d. ; 
yellow metal, 64d. to 64d. per lb, Sheet lead, £17 5s. ‘in: 
English ingots: £131 per ton. 





The Laneashive Coal Trade. 


The Coal Exchange on Tuesday presented a very bare 
appearance. There was practically no business passing. Best 
Lancashire coal for domestic purposes quoted 14s, 2d. to 15s. 8d.; 
seconds, 12s. 2d, to 13s. 2d.; common, 9s. 2d. to lls. 2d.; best 
burgy, 10s. 6d, to 11s. 6d.; round furnace coal, 11s. to 11s. 6d.; 
best slack, 9s. to 10s.; medium, 8s. 6d. to 8s. 9d.; common, 7s. 6d. 
to 8s. at the pit. Coal for bunkering purposes, screened, 11s. to 
lls, 6d.; unscreened, 10s, 6d., delivered Manchester Ship Canal. 


: BARkROW-IN-FURNESS, Thursday. 
Hematites. 

. _. The tendency in the hematite iron trade is still in the 
direction of improvement. Business is gradually but slowly 
assuming new life. The Barrow Steel Company have put another 
furnace in blast, making five now in operation compared with two 
@ month ago. Other works in the district are ready to put 
additional furnaces in blast so soon as there are signs of the 
permanency and continuance of the better state of the market 
Which has now existed for seme two or three months. It is felt, 
however, there will not be much increase in the volume of trade 
until a bigger demand comes to hand from America and the 
Continent, but some business has of late been done in the latter 
direction, and there are indications of more to follow. Inquiries 
are to hand from America which indicate the possibility of a renewal 
of commercial relations. Makers still quote 58s. for mixed 
Bessemer numbers net f.o.b., but warrants have increased in price, 
Pes are now at 56s. 9d, net cash buyers, which is an advance of 
th ‘~ 8d. per ton on the week. There are 26 furnaces in blast in 
- © district, one of which 1s engaged in producing charcoal iron. 
Special hematites are in good demand, and a better trade in ferro- 
Manganese and spiegeleisen is being done. Iron ore is selling 
; tter, but native mine owners are having to compete against 
oreign supplies which are being brought into local ports. Native 
ores remain at 17s., 13s. 6d., and 11s, per ton net at mines for best 
medium and ordinary classes, 


Steel, 
The demand for steel has not improved. The business 


regular employ, and at intervals they either have to close down 
or be utilised in the production of other classes of material, such 
as tin bars and sole plates. The demand for the two latter classes 
is only quiet. Business in merchant steel is only slow, and the 
mills are employed somewhat erratically. Very little trade is 
being done in shipbuilding material, and the orders which have 
been given out of late have gone mainly to South Wales. 
mills at Barrow have been at a standstill for over twelve months, 


Shipping and Coal. 


tons 
year—a decrease of 4002 tons. 
ments aggregate 242,457 tons, against 219,500 tons for the corre- 
sponding — of last year—an increase of 22,957 tons. 

better trade is being done in coal and coke at rather higher prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal Weaker. 

MERCHANTS anticipated a larger business during the 
period just before the holidays, but their anticipations were not 
realised ; the tonnage delivered to customers being scarcely up to 
that of the previous week. There was a fair demand from London 
and the southern markets generally for the best qualities of 
Barnsley softs, with a tendency to accumu'ation of stocks in the 
lower grades, in which ‘‘spot” lots were obtainable at easier rates. 
Prices for best coal, however, are not affected like the quotations 
in secondary grades. The higher qualities, indeed, keep remark- 
ably strong, considering the advanced period of the season. A 
good business is reported with Lancashire, owing to prices there 
having been maintained more firmly than in this district. Quota- 
tions current last week are pretty certain to rule for some time, 
the reduction of 9d. to 1s, a ton recently noted continuing to rule 
business, with the usual concessions for occasional ‘‘ spot” lots, 


Steam Coal. 

Hard coal for shipment has not been quite so firm of late, 
the demand for export having scarcely realised expectations or 
been quite equal to the heavy output. The official return for the 
latest week available—that ending 25th May—showstheexportsfrom 
Hull to have been 53,378 tons, which compares with 62,116 tons 
for the corresponding period of last year. The principal business 
was done with Rotterdam, which took 6362 tons, Hamburg coming 
next with 5870 tons, and Cronstadt third with 5773 tons. Quota- 
tions are not altered. 


Small Coal and Coke. 

It is not expected that the resumption of work after the 
holidays will bring early change in small coal and coke. The best 
qualities of slacks were maintained in demand up to the holidays, 
and the tendency is not likely to be weaker later on, though 
recent increased deliveries were, no doubt, directly due to require- 
ments on holiday account. A somewhat better tone is reported in 
secondary grades. Coke has not been much affected by the 
resumption of work in the Frodingham district, though deliveries, 
of course, were more freely made there. The output of late 
having been rather ahead of market requirements, and stocks in 
some instances are stated to be still somewhat heavy. 


Iron and Steel. 

There is practically no fresh feature to present this week, 
the quotations g.ven in our last report for hematites, Lincoln- 
shire, and Derbyshire iron still holding, with business waiting the 
resumption of activity in the large works. Business has been 
very quiet of late in the iron market, and, so far as can be seen, 
the prospect of revival at an early date does not seem bright. 
The output of steel has not materially changed recently, the 
manufacture of tool steel being considerably below the average. 
In the United States market the recovery already noted is stated 
to continue, but an accelerated pace of improvement would be 
most acceptable, 


Hoops, Bars, and Sheets. 

The finished iron trade leaves much to be desired. The 
work in hand at several of the local establishments is stated to be 
ess than in the previous quarter. Bars and hoops are being 
ordered in but small volume. Quietude marks the rolling mills, 
the orders received, though fair in number, being disappointingly 
light. 


Admiralty Contract for Files. 

The file trade has been inadequately engaged for some 
time, but more work will now be found, as the Admiralty contract 
for 30,000 dozens of files was placed this week. Several local firms 
varticipate in the work, the competition fur which is said to have 

en keener than ever this year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

ON the whole the Cleveland pig iron market has been in a 
fairly satisfactory condition this week, notwithstanding the holi- 
days, and traders are looking for a continuation of the improve- 
ment which has lately been shown. Not only consumers, but 
speculators are buying pig iron somewhat freely, the former 
because they do not expect pig iron to be cheaper, and the latter 
because they think that it will be dearer, and that if they buy 
now they will ere long be able to dispose of their purchases at 
prices which will leave them with substantial profits. Cleveland 
pig iron warrants this week have been as high as 49s. 3d. cash 
sellers, that being the best figure that has been reported this year. 
On Wednesday 49s cash was ruling. No. 3 Cleveland G.M.B. pig 
iron was, on Wednesday, at 49s. per ton for prompt f.o.b. delivery, 
and at 493. 6d. to 50s. for delivery over the second half of the 
year. No, 1, for prompt delivery, was at 51s. 6d., No, 4 foundry 
at 48s, 3d., No. 4 forge at 47s. 9d., and mottled and white at 
47s, 3d., with 6d. extra for next quarter’s delivery. 


Hematite Pig Iron. 


The outlook is more satisfactory for the producers of East 
Coast hematite pig iron, and they speak more cheerfully about 
business than has been the case hitherto this year, for those 
branches of the steel trade which are the chief consumers of hema- 
tite iron are showing better features, and the second hands, who 
by their cheap sales have kept down the prices, are not offering 
supplies at all freely now, and apparently are largely cleared out. 
Certainly the situation and prospects are more encouraging, but 
of late makers have not seen their way to advance their quota- 
tions. Mixed numbers are firm at 55s. 6d. per ton for the current 
month’s delivery, and 56s. for next quarter, and there is not a 
great deal offering, makers being rather slow about selling much 
ahead, seeing that the cost of production is rising, both ore and 
coke tending upwards in price. Merchants do not ask less than 
16s, 6d. per ton for Rubio ore, and will not accept less—in fact, 
the majority refuse to take so little, for they have to take rising 
costs into consideration. The Spanish mine owners are putting up 
their prices, and the rates of ore freights are increasing. The 





in railway material is not sufficiently large to keep the mills in 


g 
Bilbao-Middlesbrough rate has gone up lately from 3s. 104d. to 


The 


The shipments of iron and steel from West Coast ports 
last week amounted to 3228 tons-—iron 2334 tons and steel 894 
as against 7230 tons for the corresponding period of last 
For the year to date the ship- 


4s, 3d., and Mediterranean freights have risen 6d. per ton within 
the last month, and seem likely to advance further. Fully 15s. 9d. 
per ton must be given for average Durham furnace coke delivered 
at Middlesbrough works. 


Pig Iron Exports from Cleveland. 


The shipments of pig iron from the Cleveland district in 
May were not equal to those of the previous month, but with that 
exception were the best that have been reported since July, 1908. 
The total deliveries on export account last month reached 114,200 
tons, that being 9187 tons or 7} per cent. less than in April, but 
compared with May of last year the decrease was only 1355 tons, 
or 1} per cent. In May, 1907, however, 171,194 tons, and last 
month’s was short of that by 50,994 tons or 334 per cent., and it 
was short of the average of May of the last ten years by 1658 tons 
or 1} per cent, 


The Year’s Exports of Pig Iron. 


The exports of pig iron from the Cleveland district during 
the first five months of this year have reached 471,861 tons, that 
being the poorest return since 1905. It was 111,879 tons, or 19 
per cent. less than last year ; and 281,830 tons, or 374 per cent. 
less than in 1907. Germany received only 61,948 tons, against 
150,560 tons last year; to France only 36,172 tons were sent, 
against 49,914 tons last year; to Scotland 131,639 tons, against 
179,147 tons. But there were larger deliveries to Belgium, Japan, 
Canada, India and Australia. 


Manufactured Iron and Steel. 


More favourable accounts are given by most manufac- 
turers relative to their business, and there is a general disposition 
to take a hopeful view of the early future. ‘his is more particu- 
larly noticeable in the rail, bar, hoop, galvanised sheet, and strip 
branches, and it is hoped that the reduction in quotations made 
by the producers of plates and angles will have the effect of bring- 
ing orders forward more rapidly. The makers of steel ship plates 
now ask £5 15s., less 24 per cent. f.o.t. for home consumption, and 
£5 12s. 6d., less 24 per cent. where required for export. Steel 
ship angles are obtainable now at £5 7s. 6d., less 24 per cent. f.o.t. 
Steel bars are at £6 5s., and iron bars at £6 15s., both less 24 
per cent. f.o.t. Steel hoops are at £6 10s., and steel strip at 
£6 7s. 6d., both less 24 per cent. f.0.t., and galvanised and corru- 
gated sheets are at £12 10s., less 4 per cent. f.0.b., or 24 per cent. 
for home consumption for 24 w.g. in bundles. Heavy steel rails 
can be —— at £5 5s, net f.o.b., and c.i. railway chairs at £3 10s. 
net f.o.b. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for the Manu- 
factured Iron Trade of the North of England were on Wednesday 
informed by their official accountants that the average net price 
realised by the firms connected with the Board for the finished 
iron which they delivered during March and April was 
£6 7s. 9.42d. per ton, which represents a fall from the average of 
the previous two months of 3s. 9.9d. per ton, and makes the price 
the lowest that has been reported since January-February, 1906. 
But wages are not to be interfered with for June and July, as 
£6 7s, 6d. should have been reached to justify any fall. 


Coal and Coke. 

The activity in the coal trade is fully maintained, and the 
stoppages this week for the holidays have rendered it almost im- 
possible to satisfy the wants of co s. Busi is very good, 
especially on export account, and colliery owners have very well 
filled order books, more especially those supplying Durham gas 
coals ; their prices are moving upwards, best qualities being now 
at 10s. 6d., and seconds at 10s. per ton f.o.b. Best steam coals 
are at 12s. 6d. per ton f.o.b., and holders are in no hurry to sell, 
Bunker coals have been advanced to 10s. per ton, a fact which is 
not welcome to the shipowners, who cannot do with dearer coal, 
when most of them cannot realise better freights. In the case of 
Durham miners’ wages, the referee—Lord Collins—to the Coal 
Trade Conciliation Board, has decided that wages shall remain 
unchanged—a decision which has created some surprise, as both 
sides generally anticipated a reduction. Coke is very firm in price, 
foundry qualities at 17s. f.o.b., and furnace at 15s. 9d., delivered 
at Middlesbrough works. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 


THERE has recently been a pretty general inclination to 
regard the prospects of trade in a more hopeful way. This feeling 
has been reflected in the different markets and on the Exchanges. 
In the shipbuilding trade, upon which so much dependence is 
placed in the Clyde district, the improvement is becoming more 
manifest, and it carries along with it heavy ironfounding, marine 
engineering, boiler making, and numerous hardware and other 
furnishings. But at the very time when trade seemed to be 
beginning to feel a better impulse there occurs an unfortunate 
dispute in the coal trade, which threatens to arrest the progress 
that has been made towards a better state of things. 


The Pig Iron Market. 

The Glasgow pig iron warrant market has been quieter, 
as a result of the holidays. Of late there has been a considerable 
speculative movement in warrants. Considerable fluctuations 
have taken place in prices, but the direction on the whole has 
been upward. The statistical position of pig iron is not so good as 
could be desired, being, indeed, less satisfactory than it was a 
month or two ago ; but there has been a strong impression that 
iron is ere long destined to be much more wanted, and on this 
account investors have been attracted to a greater extent than for 
a considerable time past. From the highest recent price for cash 
Cleveland warrants—48s. 103d. per ton—which was paid on Thurs- 
day last, there was a slight reaction at the close of the market for 
the past week. There was no meeting of the trade on ‘Change on 
Monday, but at the reopening on Tuesday a strong tendency was 
manifested, business being done at 49s. 1d. to 49s. 24d. cash, 
49s, 4d. to 49s. 5d. one month, and 493. 9d. for delivery in three 
months. Cumberland hematite warrants were quoted at 56s. 9d. 
buyers, but no transactions were recorded. The market has since 
been somewhat irregular, with prices varying to some extent. 


Scotch Makers’ Iron. 

The volume of business in Scotch makers’ pig iron has 
not shown any expansion since last report. Exports have been 
rather disappointing in amount. No doubt the makers have fair 
orders in hand, and good quantities of special brands are being 
taken regularly by English consumers, but the demand on the 
part of Scotch consumers is generally unsatisfactory. The current 
output of ordinary and special brands is at the rate of about 
1500 tons per week larger than it was at this time last year, and 
it is understood that so far comparatively little iron of this 
description has been stored. At the time of writing prices are firm. 
Monkland, No. 1, is quoted at Glasgow 563. ; No. 3, 54s.; Carn- 
broe, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s.; No. 3, 
54s.; Calder, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Gartsherrie, 
No. 1, 60s. 6d.; No. 3, 54s. 6d.; Summerlee, No. 1, 61s.; No. 3, 
56s.; Langloan, No. 1, 62s. 6d.; No. 3, 57s. 6d. ; Coltness, No. 1, 
88s, 6d. ; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; 
No. 3, 57s.; Eglinton, at Ardrossan or Troon; No. 1, 553._ 6d. - 








No. 3, 53s. 6d.; Dalmollington, at Ayr, No. 1, 58s. 6d.; No, 3 
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53s. 6d.; Shotts, at Leith or Glasgow, No. 1, 60s. 6d.; No. 3, 
55s. 6d. ; Carron, at Grangemouth, No. 1, 63s.; No. 3, 56s. per ton. 


Finished Iron and Steel. 

Makers of finished iron report that there has been a 
slightly better inquiry ; but the orders coming forward are merely 
of a hand-to-mouth kind, scarcely any of the works having a 
certain guarantee of steady employment for any length of time. 
As regards the steel trade a fair business is being done in structural 
material, and ere long the makers are likely to have an increase 
in the specifications for shipbuilding material. The prices now 
quoted are, for steel angles. £5 10s.; tees, £6 10s.; ship plates, 
£5 17s. 6d.; boiler plates, £6 17s. 6d.; and channels, £5 15s.; all 
these charges being subject to the usual 5 per cent. discount for 
cash in one month, delivery in the Clyde district. Marine engi- 
neering work is becoming more plentiful, and it is anticipated 
that in a short time the steel makers will be better employed, as 
well as the ironfounders. 


The Coal Trade. 

Meetings of the coalmasters from the different mining 
districts of Scotland took place in Glasgow this week to consider 
what should be done in view of the refusal of the miners’ repre- 
sentatives to allow the claim of the masters for a reduction of 6d. 
a day in wages to be submitted to arbitration. The meetings 
were private, but it is reported that there was the utmost unani- 
mity regarding the necessity for a reduction. At a subsequent 
meeting of the combined associations of masters it was decided 
that they had no alternative but to give notice terminating the 
Conciliation Board. A committee was also appointed to consider 
as to how and when the proposed reduction of wages was 
to be carried into effect. The general impression seems to be 
that, although the masters are quite resolute as to the necessity 
for a curtailment of wages, they are not likely to act precipi- 
tately. They have no desire to deprive the men of a penny 
that the state of the trade can afford. Matters may perhaps be 
allowed to drift until the end of the month, and if there is then a 
general stoppage of work in Wales, the consequent increased 
demand for Scotch coal may send up prices, and render a reduc- 
tion of wages unnecessary for some time. The market is not 
influenced so much by the situation as might have been expected. 
For deliveries over a period sellers hesitate to make fixed arrange- 
ments, and the demand for immediate delivery is easily met by the 
ample current supply, so that prices are practically unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent ) 
Cardiff and Colonial Steam Coal. 

A WELL-KNOWN frequenter of Cape Colony states that he 
was much impressed of late by the divergence taking place in the 
coal shipping at Natal. He had seen it at the husiest times, but, 
he adds, the Welsh colliers have had so many questions in front of 
them that their trade is manifestly ‘‘staggering.” To my know- 
ledge Natal is using its own steam coal to a much greater extent 
than ordinary, and shipments will bring this home to the Cardiff 
people in a very short time. The difference, he adds, between the 
best steam coal at Cardiff and the best at Natal is, in his opinion, 
not shown in the cost sheet to any marked extent. 


Last Week’s Coal Trade. 

We have just finished a busy week, and the sum total at 
all ports was satisfactory. I note that Newport coal, which is 
evidently a favourite again, passed the 100,000 tons total, the 
exact total being 115,000 tons, while Swansea touched 77,000 tons, 
and Cardiff shipments were on several occasions vigorously main- 
tained. The holiday and grave questions to the front made the 
position an alert one. To clear wagons, 3d. per ton had in some 
cases to be conceded. Prices, apart from this, had. it was note- 
worthy, been firm from the beginning of the week, Lut it was 
generally thought that the first move after the holiday would have 
been an upward one. 


Latest Coal Prices, Cardiff. 

Best large steam, 16s. 6d. to 17s. ; best seconds, 15s. 6d. 
to 16s. ; ordinary seconds, l4s. 9d. to 15s.; best dry, 16s. 6d. to 
17s.; ordinary dry, 15s. to 15s. 6d.; best washed nuts, 14s. to 
14s, 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 
13s.; seconds, lls. to 12s.; best smalls, 10s. 6d. to 1l1s.; best 
ordinaries, 93. 6d. to 10s. 3d.; inferior sorts, 9s. to 9s. 3d.; very 
best Monmouthshire black vein, 15s. 3d. to 15s. 6d.; ordinary 
Western Valley, 14s. 6d. to 14s. 9d.; best Eastern Valley, 13s. 6d. 
to 13s. 9d.; seconds, 12s. 9d. to 13s. Bituminous coal: Very 
best household, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s.; 
No. 3 Rhondda, large, 17s. 9d. to 18s. 3d.; brush, 13s. 6d. to 
l4s.; small, 9s. 6d. to 10s. 6d.; No. 2 Rhondda, large, 12s. 6d. to 
13s.; through, 10s, to 10s. 6d.; smalls, 8s. 9d. to 9s. Patent fuel, 
lds. to 16s. Coke: Special foundry, 24s. to 26s.; foundry, 18s. to 
20s. 6d.; furnace, 16s. to 16s. 6d. Pitwood, 18s. to 183. 3d. 


Newport Coal. 

Newport :—Large steam, black vein, 15s. to 15s, 3d.; 
Newport, Western Valleys, large steam, 14s. to 14s. 6d. ; 
Newport, Eastern Valleys, 13s. to 13s. 3d. ; other sorts, 12s. 6d. to 
12s, 9d.; smalls, best, 8s. 9d. to 9s.; seconds, 8s. 3d. to 8s. 6d.; 
inferiors, 7s 6d. to 8s.; through coals, lls. 3d. to 11s, 6d.; other 
sorts, 10s. to 10s. 6d.; nut coal, best washed, 12s. 9d. to 13s. 3d.; 
other sorts, lls, 6d. to lls. 9d.; smithy coal, 1ls. 3d. to 11s. 6d.; 
house coals, best, 15s. to 15s. 3d.; seconds, 14s. to 14s. 3d. Patent 
fuel, 14s. 3d. to 14s. 6d , all f.0.b, less 24 per cent., cash 30 days, 
Pitwood, 17s. 9d. to 18s. 3d., ex ship. Swansea coal business 
almost at a standstill, holiday conditions prevailing. Anthracite: 
Best malting, large hand-picked, 23s. to 23s. 6d.; seconds malting, 
large, 20s. 6d. to 21s. 6d. net; big vein, large, 18s. 6d. to 19s., less 
24; red vein, large, 12s. to 13s. 6d., less 24 per cent. ; machine-made 
cobbles, 22s. to 23s. net; Paris nuts, 23s. to 24s.; German 
nuts, 22s, 6d. to 24s. net; beans, 16s. 3d. to 16s. 6d. net; 
machine-made, large, 10s. 6d. to 1ls, 6d.; fine peas, 9s. 6d. to 
10s. 6d. net; rubbly culm, 5s. to 5s. 3d., less 24; duff, 3s. 3d. 
to 3s. 9d., less 24. Steam coal: Best iarge, 15s. to 15s. 6d. 
less 23 ; seconds, 13s. to 14s., less 2} ; bunkers, 10s. 3d. to 10s. 6d., 
less 2}; small, 8s. 6d. to 10s., less 24 ; bituminous, No. 3, Rhondda, 
large, 18s. to 18s. 6d., less 24 ; through lds. to 15s, 3d., less 2} ; 
small, 10s. 3d. to 10s. 6d., less 24. Patent fuel, 13s, 6d. to 
13s. 9d., less 23, all f.o.b., cash net 30 days. 


Tin-plate. 

There has been no blow to the tin-plate industry so serious 
as that administered by the failure to settle the sheets for the 
year. As stated in our last, there is an effort being made to 
modify it by getting up a ballot, which may modify the matter. 
The relations between the employers and men are so surprisingly 
good that few expect that there is trouble at the root. Efforts 
are being made in the Llanelly district to find a site for tin-plate 
sheet mills for a North of England syndicate, and I hear that it is 
stated an acre of Jand has been reserved for a power-house. Trade 
is well maintained. 


Iron and Steel. 

There are still the same conditions prevailing, and in 
addition to depression in most quarters, there is notso much being 
done at Dowlais works. How far the wages difference is 
responsible for this it would be difficult to state, but it has an un- 
fortunate bearing, and may affect other works in the vicinity, 





Being holiday week, and no trustworthy issue of quotations issued 
in time, these are not forthcoming this week. 


Steel Workers’ Funds. 
A Triennial Conference—a popular movement amongst 
steel workers in the Midlands—was opened at Birmingham this 
week and is expected to last the week. The reports showed an 


increase of 150 in the membership, and an addition to funds of 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

ACTIVITY generally is but moderate, although some 
branches are improving. Prices have been tolerably firm of late. 
The works of the Steel Convention are counting on a better em- 
ployment in girders during the last month of the quarter. A 
reduction in the export prices for girders has recently been 
resolved upon by the International Union for Sectional Iron, to 
which belong German, Belgian, and French girder makers. It 
had become evident for some time past that the continental girder 
mills would either have to reduce their basis quotations or raise 
the rebate on the former, for English competition had been in- 
creasing strongly, and was successful in many instances. During 
the first quarter of 1909 Belgium has exported only 8200 t. girders, 
as against 10,000 t. in the same period in 1908, and as against 
23,500 t. in the first quarter of 1907. 


Coal and Coke. 

The business done in coal is flat, both in Rheinland-West- 
phalia and in Silesia. Purchases continue to get smaller. The 
reduction in output put into operation on the Ist inst. by the 
Upper Silesian Coal Convention was 20 per cent. Exports in 
Silesian coal to Austria-Hungary have steadily decreased of late, 
partly because purchasers are awaiting further tariff developments. 
Rhenish- Westphalian coal owners state the business in coal to have 
remained weak as before, while in coke a further decrease could 
be reported. 


Austria-Hungary. 

A retrograde movement can be noticed in all the principal 
branches of the iron industry, and there is not likely to be any 
marked change for the better during this and the next «juarter, for 
the building department is in a weak condition, and Government 
orders in railway material and in structural iron are limited. 
Current list rates are as follows:—Witkowitz pig iron No. 1, 
101 crowns; No. 3, 100; hematite, 114 to 116; grey forge pig, 
130; spiegeleisen, 10 to 12 p.c. grade, 130 to 140; best sorts of 
foundry pig, 130 to 136 crowns per ton. Styrian bars, 210 to 220 
crowns ; boiler plates, 289 to 28 crowns; tank plates, 256 to 
266 crowns; girders, 235 crowns, all per ton, free Vienna. In 
coal a moderate business is being done, and coke shows a slight 
improvement as compared with previous weeks. In the Ostrau- 
Karwin district the output in coal is about equal to consumption. 


The Belgian Iron Trade. 

Pig iron is firm and offers have been less numerous than 
before. Contracts for the third quarter are already being booked 
at 62f. p.t. for forge pig, 69f. for foundry pig, and 67.50f. for 
basic, this showing a rise of 0.50f. p.t. for forge pig, while both 
foundry pig and basic rose lf. and 1.50f. p.t. The Longwy Office 
of Sale, after trying in vain to do a large business in Germany, is 
again selling rather freely on the Belgian market. Merchant bars 
are reported to be in slightly decreasing request, and some firms 
that had been specially hard up for work are said to have granted 
concessions in price. On the whole, however, quotations have 
shown a remarkable stiffness, only in girders a reduction of 4s. 
had to be agreed on, in consequence of increasing English 
competition. More orders are reported to come in from India. 
Export rates for bars in basic are £4 10s. to £4 12s., 
and for iron bars £4 12s. p.t. f.o.b. Antwerp. The prices of 
plates are fluctuating. While German competition is still very 
marked in sheets and also in thin plates, the heavy plate trade 
shows much more life than previously, foreign competition having 
almost entirely ceased in this branch, and hence plates are 
decidedly firm, while in sheets concessions are granted now and 
then. The construction shops complain of a very limited amount 
of fresh work, and the shops engaged in the production of rolling 
material, which had been fairly satisfactorily employed when the 
iron trade was in its most depressed state, are insufficiently 
occupied now. Firmness has become rather more pronounced on 
the Belgian coal market after the Government tenderings, when 
orders for 427,000 t. were placed. There have been but few 
foreign competitors ; moreover, the offers of foreign firms were 
generally bigher than inland quotations. Coke has not been 
affected by the tendering, and 19-50f. p.t. for unwashed, 23-50f. 
p.t. for medium sorts, and 27-50f. p.t. for best washed coke are 
firmly maintained. At a tendering for briquettes for marine 
consumption, comprising five lots, the existing price of 23 50f. 

.t. was maintained, although a slightly upward tendency on 
the briquette market is evident. Business in dry sorts of coal, of 
the description used for brick kilns, has shown rather more life 
than was at first expected. 


fron and Steel in France. 

Good accounts continue to be given of the business done 
in iron and steel. During the first part of the year the export of 
inland iron ore has been satisfactory, 747,000 t. having been 
exported till the lst of April, as compared with 505,000 t. in the 
same period the year before. After a falling off in demand during 
March, more confidence has again been felt in the pig iron trade, 
the manufacturing establishments being well supplied with orders 
from jrailway companies. To this was added a contract of the 
Paris-Lyon-Mediterranean Railway placed with the Creuzot Works 
concerning the supply of material for the viaduct of Caroute 
worth six million francs. Locomotive and wagon factories 
also report a fair amount of orders to have come in; 
the following prices were quoted :—Plates, 3 mm., 179.30f. 
p.t.; 2 to 3mm., 189.30f. p.t.; sheets, 199f. to 219f. p.t. 
Exports in semi-finished steel to Belgium have strongly improved, 
owing to the advanced prices of the Belgian Steel Convention ; in 
April, 14,000 t. against 9000 t. last year have been exported, in 
spite of the keenest competition from Germany. On the Ist of 
April 64 blast furnaces out of 84 have been in blast in East France, 
the chief district for iron production, the daily make being 7170 t. 
pig iron, of which 5080 t. were basic, 1485 t. foundry pig, and 605 t. 
forge pig. Import in foundry pig to France rose to 55,000 t. last 
year, as compared to 36,000 t. in 1907. Insome articles of finished 
iron an increase in import can also be reported. In the Haute 
Marne the construction shops are specially well occupied. The 
works of the Centre are also well supplied with orders. Paris 
quotations for bars and girders are as follows:—Girders, 190f. 
p.t.; bars, No, 2, 170f. to 180f. p.t.; plates of 3mm. and more, 
1756. p.t. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Sydney water supply.—The work in connection with Cataract 
Dam was finally completed and handed over to the Metropolitan 
Board of Water Supply and Sewerage on the 10th June, 1908. 
The water thus stored has been used to supplement Prospect 
Reservoir, and has been found of great benefit in providing an 


adequate supply to the city. On the 30th June last the vo} 
stored amounted to 4371 million gallons, out of a total of 2 
million gallons which the reservoir will contain when ful] Ian 
Northern Murrumbidgee irrigation scheme.— Ope rations at Ba 
Jack Dam have been making steady progress throughout the yes." 
diversion channel, capable of carrying approximately 8000 wan 
per second, has been excavated + tame 5 the solid rock on on eet 
bank of the river, and concrete diversion dams have been itt 
structed across the channel both up stream and down dee 
the dam site, with the result that the ordinary flow ig pee of 
diverted from the river bed, where operations can now be ¢ aly 
on free from interruption in times of considerable flood, The fe 
of a series of experimental irrigation farms which it is Proposed 
establish along the line of the canal for the education and infor; “4 
tion of settlers has been situated about 14 miles west of ea 
dera, and alongside the Yanko siding on the South-Western, 
Railway line. $e 
A Royal Commission was appointed on the 14th May last ty 
investigate proposals for the improvement of the cit y of Sydney 
and its suburbs. Much evidence has been taken and valuabh 
information obtained since the Commission began its sittings, The 
Chief Commissioner for Railways has submitted his scheme for the 
city railway in this connection. , 
The resignation of Mr. Alan G. Pendleton as Commissioner of 
the South Australian Railways has been announced, and Mr, 4 B 
Moncrieff, formerly engineer-in-chief, has been appointed Cis. 
missioner, 
A vacancy has occurred on the Railway Commissioners’ staff of 
the Victorian Railways, owing to the sudden death of Mr, ( 
Hudson, one of the former Commissioners. . 








LAUNCHES AND TRIAL TRIPS. 


BROOMHILL, steel screw steamer ; built by Irvine’s Shipbuild. 
ing and Dry Docks Company, Limited; to the order of the 
Broomhill Collieries, Limited; dimensions, 260ft. by 36ft, by 
17ft.; engines, triple-expansion, 18}in., 30in., 50in., by 36in, 
stroke, pressure 1801b.; constructed by Richardson Westgarth 
and Co.; trial trip, May 25th. 

Rossano, steel screw steamer; built by Wm. Gray and (o, 
Limited; to the order of Furness Withy and Co., Limited: 
dimensions, 358ft. by 50ft. Sin, by 25ft. 6in.; engines, triple. 
expansion, 25in., 40in., 65in. by 42in. stroke; constructed by 
the builders ; trial trip, May 26th. : 

ErHRorg, twin-screw launch ; built by the Lytham Shipbuild. 
ing and Engineering Company; to the order of Messrs. Miller 
Brothers, of Liverpool ; dimensions, 64ft. by 13ft. beam ; engines 
constructed by the builders; launch, May 27th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


THE London Wholesale Hardware Club, Limited, of Royal 
London House, Finsbury-square, E.C., proposes to arrange a 
river trip for Saturday, July 10th, for members and their friends, 
Further particulars may be obtained from Reginald Cooper, 
Secretary. 

G. Wvturich, Manager and Chief Engineer of the British 
Irish and Colonial Department of the Maschinenfabrik Verlikon, 
has appointed Messrs. W. B. and J. Bain, 65, Waterloo-street, 
Glasgow, to represent him in the whole of Scotland for the sale of 
machinery, plant and apparatus manufactured by the Maschinen- 
fabrik Oerlikon, near Ziirich, Switzerland. 








ConTRACTS.— William Geipel and Co. have secured the contract 
for the London atd North-Western Railway Company for the 
whole of the carbons required during the year ending June 30th, 
1910, including those for open type, enclosed type and flame arc 
lamps. The carbons are to be of the Henrion make, for which this 
firm is sole representative for the United Kingdom. We under- 
stand that the contract is for 1,170,000 carbons.—The | nderfeed 
Stoker Company, Limi'ed, has recently received orders for 
between 80 and 90 Underfeed stokers, among these being a repeat 
order for 16 stokers from the Leyton Urban District Council, and 
an order for 18 stokers from the Woolwich Borough Council. 


Tue Liverpool Corporation Tramways Committee have 
started a system by which the 600 tramcars are disinfected daily. 
It has been the custom hitherto to disinfect all cars during the 
night at the sheds, but now, at least during the summer season, 
all cars will be also disinfected during the day. The chemical 
used, it is stated, is chloride of mercury, which is employed by the 
health authorities for disinfecting fever houses, &c. A solution of 
the chloride is sprayed on to the floor and seats of the cars. It 
dries quickly, and no passenger, it is said, need fear any detri- 
ment to health because of the slight damping occasioned, as time 
is given for absolute dryness to be established before the cars are 
occupied by the public—a matter of a few seconds. A\ll former 
seating mats have been removed so as to destroy any chance of 
insect or germ life, while the cane seats are gradually being als 
removed. 


Orpers have been received directing drawings, with 
estimates, to be prepared for altering the fittings of battleships 
and cruisers with high-power wireless apparatus in order that the 
masts may be reduced when the vessels are passing under the 
Forth Bridge. At present the height of the masts is approxt 
mately 180ft., which has been obtained by a reversion from the 
simple pole mast to a combined top mast and top-gallant mast, 
the latter supporting the wireless yards, and being usually term 
the wireless masts. The height of the Forth Bridge, under which 
the vessels must pass when approaching the new base, is only 
140ft., and hence it will be necessary to modify the existing mast 
combination of certain vessels. It is understood that the first 
guardship at the new base will be the Trafalgar. 


THE Junior INSTITUTION OF ENGINEERS.—At a recent meeting 
of this Institution, the chairman, Mr. Frank R. Durham, 
Assoc. M. Inst. C.E., presiding, a paper on ‘* The Construction of 
Coin-freed Mechanisms, as Applied to Gas Meters,” was read by 
Mr. T. S. F. Gibson, Assoc. M. Inst. C.E., member of the Institu- 
tion, superintendent of the Old Kent-road Works of the South 
Metropolitan Gas Company. The origin and effects of the applica- 
tions of coin-freed mechanisms were first briefly reviewed, and 4s 
showing the prolific industry of inventors on the subject, ve 
author incidentally mentioned that no fewer than 320 patents ha 
been registered previously to 1907. Read in sequence, these 
documents revealed the nature of the troubles met with as the 
use of the apparatus had developed. The essentials of a g 
machine were shown to be simplicity, strength, accuracy, 40 
compactness, and features in its design and construction were 
pointed out as applicable to meters of both the wet and dry ty Lape 
Many slot meters had been put on the market in which the flow 0 
gas had to be stopped by holding the meter registration mechanism 
and relying on the meter valves for tightness, but this was n0 
desirable, as it tended to strain the meter as a measuring instr 
ment. The author dwelt upon the necessity of guarding against 
fraud, and proceeded to describe in detail the various co1n- 





mechanisms employed by gas undertakings, 
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BRITISH PATENT SPECIFICATIONS. 











an invention i8 Es On aRE Be namie One alive 
the Communicator is printed in italics. 
“nn the abridgment is not illustrated the Specification is without 


dra wings. 
Copies of Sp 
%, southamp 
he first date given is the date of application ; the second date at the 
the abridgment 18 the date of the advertisement of the acceptance of 
a complete specication, 
versun may on any oy the grounds mentioned in the Acts, within 


yecifications may be obtained at the Patent-ofice Sale Branch, 
ton-buildings, Chancery-lane, London, W.C., at 8d. each. 





ge rt of the date given at the end of the abridgment, give notice at 
ie Patent-office of opposition to the grant of a Patent. 
STEAM GENERATORS. 

9¢13.—May 4th, 1908 —IMPROVEMENTS IN AND RELATING TO 


RepvcinG VALVES, John Graham, Archibald Graham, jun., 
both of 15, Armadale-street, Dennistoun, Glasgow, and David 
Auld Graham, of Duntrune, Crosshill-drive, Rutherglen, 
Lanark. ae d 
This invention has reference to and comprises improvements in 
and relating to reducing valves, and consists of a new construction 
or arrangement of the parts of such valves by which steam or other 
elastic fluid pressure may be reduced to a more constant lower 
ressure, or a Vacuum may be maintained ata more accurate and 
constant level than is usually possible with reducing valves. The 
action is as follows : When the high-pressure steam is admitted 
py the inlet K, the double-beat valve B C is lifted, and steam flows 
through the outlet F at a reduced pressure. The steam at the 
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reduced pressure then enters the chamber S above the diaphragm 
K by the port R, and when the maximum reduced pressure desired 
and arranged for is attained or exceeded, the diaphragm K, with the 
spindle L and valve B C, is depressed, and the inlet steam wholly or 
partially cut off. When it is desired to maintain a certain amount 
of vacuum in the outlet side of valve, the spring X and rod M are 
dispensed with, and the spring Y and rod O are arranged to exert 
a pull on the short end N of the lever, and so on the spindle L, 
instead of a pressure. This tends to shut the valve until the 
steam condensing in the low-pressure pipes forms a vacuum suffi- 
cient to pull up the diaphragm and open the valve to admit more 
steam, so as to maintain the amount of vacuum desired. Whena 
rubber or composition diaphragm is employed, it is protected from 
undue heat by a column of the water of condensation within the 
casing G.— May 12th, 1909. 


12,112. June 4th, 1908. — IMPROVEMENTS IN MECHANICAL 
CLEANERS FOR STEAM GENERATORS, Charles Robert Scholes, 
of Silver-street-chambers, Silver-street, Bury, Lancaster. 

This invention relates to improvements in the kind of 
mechanical cleaner described in the specification of Letters 
Patent No. 14,862, a.p. 1899, and has for its object to increase 
the efficiency of the apparatus. The apparatus described in the 
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above-named specification consists of a stand pipe connected to 
a water-pressure supply and fixed above the manhole, the bottom 
of the stand-pire entering the steam space of the generator and 
being provided with two nozzles adjustable to any angle and 
mounted so that they can turn round in the axis of the stand- 
pipe. When the nozzles were set in opposite directions in a plane 
approximately at right angles to the axis of the stand-pipe, they 
would rotate by the reaction of jets of water forced through 
them. Now these improvements consist principally in providing 
the apparatus with means for more conveniently adjusting the 
angle of the nozzles when stationary or in operation, and 
secondly in providing the nozzles with a turbine motor, so that 
rotation of the nozzles can take place at any time without 
regard to the angle of the nozzles. An apparatus embodying 
the improvements above referred to may also have ball bearings 
fitted to the revoluble body and a brake for arresting its moticn. 
—May 12th, 1909, 





INTERNAL COMBUSTION ENGINES. 


9480. May Ist, 1908.—IMPROVEMENTS IN EXPLOSION Motors, 
Henri Mastaing and Victor Wigart, of 226 bis, Rue Solférino, 
Lille, France. 

Gas engines are known wherein the cylinder consists of two 

— placed end to end, the compression part of the cylinder 

ing larger in diameter than the power part of the cylinder. 

Working in these is a double piston, having two piston heads, the 

smal] piston being the motor piston and the large piston operating 

to aspirate and compress the gaseous mixture and withdraw the 
products of combustion from the cylinder. Projections on the 
head of the motor piston, according to this invention, are in the 
form of radial wings, which arrangement facilitates the vaporisa- 
tion of the water ejected against the same. Immediately after 
the explosion, which takes place one-tenth of a centimetre before 
the end of the upward stroke, the water pump delivers the liquid, 
which atomises itself against the plate wings of the head of the 
motor piston, which are red hot or have ahigh temperature. The 
cover A carries all the admission organs, The compressed air or 
gaseous mixture coming from the large cylinder B, after passing 

















through the valve-box C, provided with automatic or mechanically 
actuated valves D, passes along the pipe E into the chamber F of 
the cover to the valve H, which regulates itsentry. The valve H 
is provided with chat nels K and L for the passage of the petrol 
and the hot water delivered under pressure. These channels 
communicate with the pumps hy metallic or flexible pipes M. 
N is the port through which the products of combustion escape at 
the end of the stroke. The extraction of the gases from the motor 
cylinder is done by the piston Y, having its interior face com- 
municating with the crank casing. The burnt gases escape 
through the port N, which leads into a casing of large size (not 
shown in the drawing). The aspiration takes place at the lower 
part of this casing by means of pipes communicating with the 
crank casing and provided with suitable retaining valves. The 
fresh gases enter under pressure after the closure of the outlet 
port N. For working with petrol, air only is aspirated through 
the box C ; for working with gas, the air and the gas are aspirated 
at the same time, and the valve H only allows water to pass, the 
petrol being dispensed with.—May 12th, 1909. 


1388. January 20th, 1909.— IMPROVEMENTS RELATING TO INTERNAL 
COMBUSTION ENGINES, Edward Gardner and Thomas Harry 
Gardner, both of Barton Hall Engine Works, Patricroft, Lan- 
chester. 

This invention relates to internal combustion engines of the en- 
closed type, and has for its object to prevent the accumulation 
within the engine crank chamber of gas or vapour due to leakage 
past the engine piston and to the heating of the oe oil 
employed. Such gas or vapour, if allowed to accumulate, tends to 
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escape into the atmosphere surrounding the engine. This inven- 
tion comprises the provision of means for exhausting a portion of 
the contents of the crank chamber at each suction stroke of the 
engine, whereby the pressure within the chamber is maintained 
sufficiently below that of the surrounding atmosphere as to prevent 
leakage. Referring to the accompanying engraving, which illus- 
trates one convenient application of the invention, a passage or 
conduit A connecting the crank chamber B with the engine 
cylinder or with the air or fuel intake C of the latter is provided, 
so that on the suction stroke of the engine a portion of the con- 
tents of the chamber is drawn into the cylinder. The passage or 
conduit A is so proportioned as to allow of the passage of sufficient 
of the gaseous atmosphere from the crank chamber B at each sue- 
tion stroke as will reduce the pressure within the crank chamber 
to the required extent without having any appreciable effect upon 
the quality of the air or fuel charge in the engine. In the passage 
or conduit connecting the crank chamber and engine cylinder a 
condenser and spray arrester D may be placed, which condenses 
the vapour or arrests the spray which may be contained in the 
atmosphere coming from the crank chamber. By this means the 
condensed vapour is caused to return to the crank chamber in the 
form of oil. The condenser and spray arrester may, as illustrated, 
consist of a chamber packed with wire gauze E or the like.—May 
12th, 1909, 





TURBINES. 


9889. May 6th, 1908 —IMPROVEMENTS IN TURBINES, Arnold 
Kienast, of Kaizer Wilhelmstrasse 1, Leipzig, Germany. 

This invention relates to an improvement in action turbines in 
which the velocity of the elastic or inelastic driving medium is 
transformed: into pressure in divergent running-wheel cells. In 
the case of elastic driving media there takes place in such cells, as 
is we]] known, a compression shock, with increase of pressure and 
decrease of velocity. In the case of inelast‘c driving media the 
process is the same, but the density of the medium remains 
unaltered. In the engraving the guide wheels fixed in the casing 
1 are designated A, B, C, D, and their cells R, S, T, U. Between 
the guide wheels the running wheels E, F, G, H, with the cells 
N, 0, P, Q, are keyed on the shaft. The driving medium enters 
at L into an annular space, and traverses the turbine from left to 
right, in order to finally pass out at M. In the cells R of the first 
guide wheel the pressure decreases with an acceleration of the 
driving medium. The latter then passes after crossing the gap 
into the cells of the first running wheel. As these cells are very 
much widened—suddenly or gradually—in the direction of flow of 
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the driving medium a compression shock takes place in them, so 
that the stream energy of the driving medium is partially con- 
verted into useful work. According to the magnitude of the 
velocity with which the driving medium passes into the running- 
wheel cells the shape of these cells may be varied. If the velocity 
exceeds the velocity of sound in the medium a compression shock 
also takes place if the cells are widened only very slightly or not 
at all, also the running-wheel cells themselves may—according to 
the cireumstances—be convergent instead of divergent. The 
effect is always the same. As soon as a compression shock takes 
place—no matter if the pressure of the driving medium in the gap 
behind the running wheel is higher than in the gap in front of 
the wheel or not—the walls of the cells and their carriers ex- 
perience an impulse in the direction of flow. On passing out of 
the cells of the first running wheel the velocity of the driving 
medium is still only slight, but it increases again in the second 
guide wheel. With this increased velocity the driving medium 
then enters into the cells of the second running wheel, when the 
same process as that in the first running wheel is repeated, and so 
on. 


DYNAMOS. 


14,312. July 6th, 1908.—IMPROVEMENTS IN MEANS FOR ELEC- 
TRICALLY TRANSMITTING AND CONTROLLING MOTIVE Power, 
William Espeut Vidal and Charles Henry Vidal, of 69, Otto- 
terrace, Durham-road, Sunderland, Durham. 

This invention has reference to that type of driving gear which 
consists of a dynamo-electric machine interposed between a driving 
and a driven shaft. It has already been proposed in gearing of 
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Sectional Elevation 


this type to mount the field magnets of a dynamo-electric machine 
upon one revoluble part, and the armature on another revoluble 
part, the field magnets and armature being connected as a closed 
circuit which includes an adjustable resistance for the purpose of 
varying the speed between the driving shaft and the driven shaft. 
According to this invention a fixed casing is employed, supported 
hy the engine, which casing provides bearings for the driven shaft. 
Within this casing are enclosed the field magnets which are carried 
on a framing and the armature which is carried on a sleeve on the 
driven shaft. A is a driving sbaft which receives rotation by 
means of a crank or other device for imparting rotation. This 
shaft A is mounted in a casing C, and has fixed upon it a frame D 
wherein are arranged the poles of field magnets E. The frame PD, 
which is cup shaped in cross section, is formed with an inwardly 
projecting boss which is bored to fit, and is secured to the conical 
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part F of the shaft by a nut, and surrounds the armature H. 
The armature is mounted upon and forms part of a sleeve bearing 
K, rotating loosely upon the shaft. The sleeve bearing K carries 
also the commutator plates J and driving pulley K. The frame D 
is fitted with a flanged end plate L, the flange of which serves to 
carry the commutator brushes and a collecting ring. The casing 
C is provided with a cover 0, having fixed theteto a bracket 
whick serves to support the outer end of the driving shaft.— May 
12th, 1909. 


SWITCH GEAR. 


17,142. August 14th, 1908. IMPROVEMENTS IN’ ELECTRIC 
Switcues, Harry Snowdon, Director, The Millwall Electric 
Company, of 130, Westferry-road, Millwall, Middlesex. 

This invention relates to electric switches, and particularly to 
step-by-step rheostat switches for starting and controlling direct 
or alternating-current electric motors, and has for its object to 
simplify the construction, increase the reliability, and reduce the 
cost of manufacture of such apparatus. A frame or slab A of insu- 
lating material, preferably of hard glazed stoneware of special 
heat-resisting material, is moulded with, or has otherwise formed 
in it, all the holes and projections required for mounting the con- 
tact bars B, the switch arm C, the no-volt coil D, the overload soil 
E, and the necessary fixing holes. A trough is moulded on the 
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rear side of the slab opposite the contact bar holes, as well avs a 
space—not shown in the drawing—to accommodate a spring for 
returning the switch arm to the “* off” position, when the voltage 
fails or the motor is overloaded. E'ectrical connectior is esta- 
blished between the resistance material G and the bars B, through 
the shouldered. metal rods or pins I, the stems H of which pass 
through the cover of the trough, and are directly coupled with 
the contact bars which are further secured by the bolts J. The 
back of the trough, after it is filled with the granular resistance 
is closed by a plate K, which is of similar material to the slab A, 
and is pierced by the reception of the rear stems of the pins I, 
these stems projecting through the plate and being secured by 
nuts. Some or all of these stems may be fitted with radiating 
gills or vanes L, according to the energy to be absorbed by the 
resistance. When the switch arm C is on the first contact bar, 
the whole of the resistance in the trough is in series with the 
motor, and this resistance is cut out step by step as the arm is 
moved along the trough to the full on position shown.— May 12th, 
1909, 


TELEGRAPHS AND TELEPHONES. 


4028, March 30th, 1908.—IMPROVEMENTS IN ELECTRIC CON- 
DENSERS, Di. Josef Schiessler, of 4, Hovagasse, Baden, near 
Vienna, Austria. 

This invention relates to electric condensers particularly suitable 
for use in wireless telegraphy and telephony. According to this 

invention the dielectricity constant of the air which is used as a 
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dielectric is increased by a permanent magnet or electro-magnet 
placed over the gaps between the plates and by means whereof the 
lines of induction, which pass over from one plate to the other 
during the working of the condenser, are blown away or dissi- 
pated. The accompanying engraving illustrates a condenser 
embodying this invention. A indicates an electro-magnet of horse- 
shoe shape arranged upon the top of 4 wooden condenser casing B 
and adapted to be moved angularly on its support in a horizontal 
plane and to be fixed in any desired position by a set screw C. The 
yoke E of the magnet is made in parts adjustably hinged to each 
other so that the magnet poles can be set at any desired angle 
to the condenser plates. The condenser to which the invention is 
applied is one in which the plates are arranged in sets F and G 


adapted to be moved relatively to each other, for which purpose 
they are mounted on base plates K and L capable of sliding in 
ways or guides M.—May 12th, 1909, 


MACHINE TOOLS AND SHOP APPLIANCES. 


9565. May 22nd, 1908.—AN IMpRovED MACHINE FOR Nut Facina, 
Charles Richards and Arthur Richards, trading as Charles 
Richards and Sons, of the Imperial Bolt and Nut Works, 
Darlaston, in the County of Stafford. 

This invention relates to improvements in or connected with 
that kind of nut facing machine in which the nut, when its facing 
has been completed, is unscrewed from the spindle of the machine 
by mechanism which first stops the forward rotation of the spindle, 
then applies a spanner, key or wrench to the nut in order to 
prevent its rotation, and finally causes the spindle to rotate in the 
reverse direction so as to unscrew the nut. But the means 
heretofore employed for effecting these operations have been com- 
plicated and cumbersome, and the object of the present invention 
is to provide simpler mechanism, whereby the removal of the nut 
from the spindle is facilitated and expedited. A piece C is adapted 
to slide in guides to and from the working spindle D of the 
machine in a direction at right angles thereto, This sliding piece is 
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called a releasing spanner ; it is formed with a notch E at each end 
shaped to fit one of the various sizes of nuts that are to be sub- 
jected to the facing operation, so that when the spanner is placed 
in its guideway with the notch in its end, corresponding to the 
size of the nut to be treated, facing towards the spindle D, and is 
moved forward, its notched end takes on to the nut that has 
just been finished, and holds it so as to prevent its turning while 


therefrom, or from the screwed stud on the end of the machine 
spindle on to which it has been screwed for the facing operation, 
as the case may be. This sliding releasing spanner © is brought 
into engagement with the nut that is to be unscrewed, by means 
of a lever G and link H connected with a treadle, which treadle is 
operated by another treadle K, which effects the reversal of the 
direction of rotation of the spindle when it is reyuired to unscrew 
the nut; there being sufficient lost motion between the reversing 
treadle K and the releasing spanner operating treadle to assure 
the stoppage of the spindle in the forward direction before the 
releasing spanner ¢c comes into engagement with the nut. As soon 

as this latter is effected the direction of rotation of the spindle D 

is reversed and the nut is rapidly unscrewed from the stud.— 

May 12th, 1909. 

25,191. November 23rd, 1908.—I[MPROVEMENTS IN AND CONNECTED 
WITH CONTINUOUS ROLLING MILLS, (Gerverkschaft Deutscher 
Kaiser Walzwerk Dinslaken, of Dinslaken, Rhine, Germany 

A number of pairs of rollers, A, B, C, D and E, are arranged in 
series, These rollers are grooved in the way well known in con- 
tinuous rolling mills, and are driven at different velocities, the 
velocities of the rolls of each pair increasing as the series advances. 
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Thus the front pair of rollers A rotates slowest, and each succeed- 
ing pair rotates more quicklv than its predecessor in the series, so 
that the last pair of rollers E in the series rotate with the greatest 
velocity. Thus in the lower engraving the line 3a 3a represents 
the initial velocities of the blank passing through the first pair of 
rollers A. This velocity increases to the point 3) 3), and then 
proceeds constant till the blank is taken by the rollers B. The 





velocity of the blank is then raised from the point 4a 4a to the 


the spindle is rotated backwards in order to unscrew the nut | 





amount 4) 4), The velocity then remains constant: till the bl 

reaches the rollers C, These rollers are shaped and array, nk 
as to give the greatest frictional action on the mandrj] wee £0 
the mandril is caused to take up an axial velocity eual tone 
that is to say, a velocity which is the average of 5a fu, 5,5), 9.” 
rolling motion then proveeds onward in the manner describe. 41° 
blank being given in turn the axial velocities 6a 6) 7), From rs 
diagram it will be seen that the dotted line fc represents “ 
velocity of the mandril, and the vertical distance from this lin the 
the curve representing the velocity of the blank gives the evo Na 
velocity at each point. It will be seen that the magnitude of be 
relative velocity is by the arrangement described reduced to the 
mivimum. From the first pair of rollers A to the centre pair ; 
rollers C the mandril moves forward more quickly than the blank. 
while from the central pair of rollers C to the last pair of rollers R 
in the series the blank moves more quickly than the mandril, The 
object is to reduce the wear of the mandril and to prevent dam : 
to the tube or like or the rollers, —Muy 12th, 1909. age 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazeite, 


919,266, CONDENSER PLANT, R. VD. Tomlinson, Milwu 
assignor to Allis-Chalmers Company, Milwauker, W 
poration of New Je rsey.— Fited July 25th, 1907. 

This patent is for the combination with a condense: 


Wis, 
' Coy. 


provided 


[913,266] 


with steam and water inlets. of a pump for removing water from 

it, this pump being provided with a variable discharge outlet, 

and an air pipe communicatiog with the interior of the condenser 
and the outlet to remove air from the interior of the condenser, 

There are five claims, 

919,422, Supaqgugeous Rock-BREAKER, B. H. Coffey, El 
N.J., assiqnor, by mesne assignments, to Submarine Company, 
Hoboken, N.J., 4 Corporation of New Jersey.— Filed May Bri, 
1907. 

In a subaqueous rock-breaker, the combination of a tube or 
caisson with unobstructed interior, a detachable part fitted at its 
mouth, and held connected through means which normally permit 


tbetl., 
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limited longitudinal movement thereof relatively to the tube or 
caisson, a chisel point or edge at the bottom, and impact appa 
ratus within the tube or caisson, the means which holds said 
detachable part comprising a safety contrivance. There are no 
fewer than thirty-three claims. 


919,895. Turpine, 0. Lemale, Paris, France.—Filed August 3id, 
1905. 

The single claim is for a hot-blast turbine including in combina 

tion a combustion chamber for effecting combustion of a gaseous 


mixture under continuous pressure, a nozzle for projecting the 


919,895J 


products of such combustion under pressure upon the blades of 
the turbine, a steam generator carrying a thin body of water sur- 
rounding at least a part of said combustion chamber and nozzle, & 
nozzle for projecting steam from said generator on to the bladesof 
the turbine, and an intermediate reservoir between the steam 
generator and the nozzle. 








AccorvinG to Mr. Adam Dugdale, who presided at the 
meeting of the Manchester Steam Users’ Association a few days 
ago, there have been more than 10,000 explosions of boilers in the 
United States in the last forty years, giving an average of 250 
explosions per annum, against an average of 30 explosions in the 
United Kingdom. 
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THE INTERNATIONAL CHEMICAL CONGRESS. 





Tan seventh International Congress of Applied Chemis- 
try was opened by the Prince of Wales, in the Albert 
Hall, on Thursday, May 27th, and closed on June 2nd. 
The Congress was the most successful of those yet held, 
if mere numbers are any criterion of success—for the 
attendance totalled over 8600 and nearly 1000 papers were 
ofiered for reading and discussion. 

The mass of matetial presented in the seventeen sec- 
tions and sub-sections into which the Congress is divided 
is now £0 great that there is a danger lest the ———- 
chould lose a Jarge part of their value, for it is obviously 
impossible that the whole of these papers can receive 
adequate consideration. It has been stated on good 
authority that in one section alone 120 papers were 
presented for reading and discussion during the Congress 
week, and it is a fact that on the Tuesday before the 
Congress closed 42 papers were placed on the programme 
for the day of this one section. In view of these figures 
sce eriticism is certainly called for and deserved. The 
oflicers of this and other sections that might be named 
would in many cases have been wiser had they exercised 
a little more discrimination in the acceptance of contribu- 
tions, and had they followed in this respect the example 
of Section IIIa. In this section each day was devoted to 
the reading and discussion of a limited number of papers 
bearing on one particular branch of miving or metal. 
lurgy, and by this arrangement and by not overburdening 
the programme with a large number of miscellaneous 
contributions, some useful work was accomplished. 

It is to be hoped, therefore, that those who will be 
responsible for the organisation of the sectional proceed- 
ings of the eighth Congress, which is to be held in New 
York in 1912, will take the steps necessary to prevent 
overloading the programme, and will endeavour to arrange 
for discussions upon subjects of real practical importance 
at the date named, rather than fora miscellaneous collec- 
tion of papers which produce no discussicn, and in many 
cases have no real practical value. 

The official report of the London Congress will be pub- 
lished within the next twelve months, and is certain to 
be a very voluminous work, in spite of the decision of the 
Executive Committee that the papers and discussions 
shall be rigorously edited. 

In this article, therefore, we shall only draw attention 
to afew groups of papers which bear upon subjects of 
special interest to our readers, noting that these papers, 
owing to some want of organisation, were not all read in 
the same section, or even in the sections in which they 
would have produced the best discussions. 

Ferro-alloys and the special steels.—The first of these 
was by M. Guillet, and dealt with the micrographic 
characteristics of the special steels now used in industry. 
M. Guillet divides these steels into four classes :—(1) 
The pearlite steels containing ferrite or cementite. (2) 
The steels containing carburites of a complex nature, 
enclosed in the pearlite or sorbite. (3) The steels contain- 
ing martensite, or troostite. (4) The polyhedric steels. 
The pearlite structure was found in all kinds of special 
steel, and it indicated that the total sum of the elements 
present, other than iron and carbon, was not large. 
The pearlite steels were the most important of those 
industrially used, while in the second place came some 
of the polyhedric steels, such as the Hadfield man 
ganese steel, the “ Invar”’ steel, and the two steels dis- 
covered by Gillaume. 

M. Guillet also presented a paper upon “ The Heat Treat- 
ment of Iron and Steel,” in which he pointed out that 
the effect of the “time” factor had not been ade- 
quately recognised by metallurgists. In support of this 
assertion he quoted experimental results, showing that 
the same physical properties could be obtained by 
prolonged heating at low temperatures, as by shorter 
periods of heating at temperatures 100 deg. higher. 
M. Portevin is now carrying out further researches 
upon this subject. 

A paper upon “ Ferro-Alloys” was presented by M. 
Chaplet, in which the author referred to the progress 
made in the production of ferro-alloys low in carbon, and 
to the great value of these in the iron and steel foundries. 
M. Chaplet pointed out that the carbon in these ferro. 
alloys was generally present in the form of a double carbide 
of the iron and the rarer metal, and that in many cases 
these double carbides would be found in the form of 
isolated grains, and would become centres of pitting and 
corrosion in the finished steel. This was found to be 
especially the case with Martin steel deoxidised with 
ferro-manganese carbide. The author then referred to 
the Chaplet furnace in which ferro-alloys are now 
produced at Allevard-Giffre. This is an electric furnace 
of a modified form, in which the use of a carbon base or 
“sole” has been dispensed with, in order to diminish the 
percentage of carbon in the finished alloy. The author 
also pointed out the advantages of selecting a deoxidising 
agent which would yield a very fluid slag at the tempera- 
ture of the metal to whichit was being added, and named 
the ternary alloys, containing silicon, as the most valuable 
in this respect. , 

One of the most valuable papers of this group was that 
presented by M. Clausel de Coussergues and related to the 
‘ Present Position of Electric Iron Smelting and Refining 
in France.” The author stated that all the electric 
smelting and refining furnaces were, with the exception 
of two induction furnaces, of the arc type. They included 
the Chaplet furnace at Allevard, Heroult furnaces at La 
Praz and at Saut du Tarn, Girod furnaces at Ugines, their 
own furnaces at Firminy, their own furnaces at Imphy, 
and the Keller furnace at Unieux. The confidence shown 
by builders was indicated by the fact that such furnaces 
were at work having a capacity of 2 tons at Ugines, and 
34 tons at Allevard. Recent additions were a 5-ton 
Heroult furnace at Saut du Tarn, and a complete electro- 
metallurgical plant at Ugines, comprising electric furnaces, 
rolling mills, —— and foundry. The second part of the 
paper described details of the operation of these furnaces, 





but unfortunately we have no space to deal with it. 
Finally, we must just mention a paper upon “ Ferro- 
magnetism in relation to the Study of Metals and Alloys,” 
by P. Weiss. 

Metallography and eutectic alloys.—Three papers on 
this subject can be noticed in this report. The first of 
these, by M. Revillon, was entitled “The Industrial 
Application of Metallography.” The author pointed out 
that metallographic microscopy had definitely emerged 
from the domain of pure science, and that in the examina- 
tion of bronzes, brasses, and steels, it could be used with 
great advantage for the industrial valuation of these 
metals. In the case of the bronzes, the method disclosed 
the presence of blow-holes, the presence of lead, and 
of certain copper components. Brasses, when examined 
in this way, revealed their composition, and the presence 
of impurities, also to a large extent the treatment they 
had received. It was possible in the case of 
“ brasses’”’ to say, in fact, whether they were cast, drawn, 
or annealed, to measure the size of the grains, and to 
gauge the extent and degree of the hardening and anneal- 
ing processes. Steels showed their character, composi- 
tion, and the heat treatment they had undergone when 
submitted to metallographic examination. 

Mr. J. E. Stead, F.RS., of Middlesbrough, submitted a 
paper upon the “ Alloys of Iron, Carbon, and Phosphorus,” 
as studied by the micrographic method. This paper was 
partly a review of the published work of Wiist and others, 
but it also contained evidence to show (1) that the 
eutectic of both grey and white phosphoretic pig iron, at 
the time of solidification, was practically identical in 
composition. (2) That during the solidification, and in 
cooling down afterwards, of pig irons which were white 
when cold, the ternary eutectic, containing about 2 per 
cent, of carbon and 7 per cent. of phosphorus, remained 
as such in the cold metal. (8) That the eutectic when 
still liquid, in grey pig irons, was practically the same as 
that in white pig iron, but during solidification and after- 
wards, the carbon diffused out of it, and there remained 
in the cold metal a binary eutectic of iron and phosphorus 
practically free from carbon. (4) That rolled steels con- 
taining little carbon nearly always contained bands of 
ferrite free from carbon and also strings of particles of 
pearlite, embedded in the ferrite, also in bands. These 
white bands had been called microscopic “ ghost lines,” 
and were more pronounced the higher the phosphorus. 
This banded condition was normal in commercial soft 
steel in the rolled condition, and could not be avoided 
without entirely eliminating the phosphorus. 

The third paper was upon “ Eutectic Alloys” and was 
contributed by C. H. Desch, of Glasgow University. The 
author stated that the mechanical properties were depend- 
ent upon the mode in which the component crystals were 
interlocked. The microscopical examination of such 
alloys showed that they could not be correctly described as 
parallel inter-crystallisations of the two components. 
Although the eutectic structure represented a stable phase 
equilibrium, from a chemical point of view it was not 
physically a stable structure. The forces which brought 
about the growth of crystals continued to act after solidifi- 
cation was complete, and the larger masses of that 
constituent which had the greater power of orientation, 
tended to attract the smaller. This was the cause of the 
well-known segregation of cementite in pearlitic steel. 
It was hindered only by the slowness of diffusion in solid 
solutions. . 

Coal dust and mining explosions.—Professor Galloway 
presented a paper upon “ Coal Dust,” and, after reviewing 
the past history of the subject, and his own efforts to obtain 
recognition from the official inspectors of mines in this 
country for the dangers due to this cause, gave some 
details of the methods now used for minimising the 
danger. The use of dust-tight wagons for hauling pur- 
poses, and of damping the floor of the mines at regular 
intervals, were two of the remedial proposals suggested 
by the author, and he also suggested the use of hydro- 
scopic salts or “stine” dust for this latter purpose. 
This proposal had recently formed the subject of experi- 
mental trials at Normanton, in Yorkshire, and at Lievin, 
in the North of France. It had been suggested, further, 
as @ means for preventing the spread of explosions from 
one part of the mine to another, that a certain length of 
each roadway should be lined with brick or concrete and 
kept always wet. The Royal Commission on Mines, 
which was sitting, was considering these and other pro- 
posals for minimising the special dangers due to the 
presence of coal dust in mines. 

A second paper on this subject was presented by Berg- 
Assessor Forstmann, and related to the study of the same 
question in the Westphalian coal mining area in Germany. 
Since the 1st of January, 1899, certain mines in this dis- 
trict have adopted sprinkling methods for keeping the coal 
dust moist. In some cases a special network of water 
pipes had been installed along all the galleries and work- 
ing places of the mine, and special men had been 
appointed to look after this work. Although explosions 
had occurred in these mines since the date named, the 
author considered the sprinkling method was the best of 
those proposed for minimising the dangers due to coal 
dust. 

Prof. Bedson, of Newcastle, presented a short paper 
entitled “ The Inflammability of Mixtures of Air and Coal 
Dust.” The author described a method and apparatus 
for the experimental study of this subject, and gave an 
experimental demonstration before the members of Sec- 
tions III.a and IIIs. By the use of this apparatus he 
had found that the ignition temperature required for 
mixtures of coal dust and air varied from 800 deg. to 
1400 deg. Cent., the dust from brown coal being found the 
most inflammable, and that from bituminous coal, con- 
taining a high percentage of volatile matter, coming next. 
“Dant,”’ or mineral charcoal, and finely divided wood 
charcoal, did not ignite under the conditions of the test. 
Damping the coal dust was found to raise the ignition 
point considerably. 

Fuel purchase and fuel testing— Many papers bearing 
on these subjects were presented, and a better discussion 





would have resulted had they all been taken in the same 
section. Mr. J. B.C. Kershaw contributed a paper upon 
“Fuel Purchase upon a Scientific Basis.” After sum- 
marising briefly the arguments for a reform of our present 
methods of controlling the supplies of this important raw 
material, Mr. Kershaw gave details of the methods now being 
adopted in Germany, America, and this country for con- 
trolling the purchase of fuel in a more scientific manner. 
The chief reform advocated by the author was that fuel 
contracts should be based upon calorific value rather than 
upon tonnage, and that the price paid for the fuel should 
vary in accordance with the heat units contained in it. 

Professor Constam submitted a paper upon the “ Deter- 
mination of the Volatile Matter in Fuel,” and gave details 
of the experiments made by himself and by his assistants 
with the various methods in use for this determination. 
As a result of these experiments, he urged that the method 
adopted should be that proposed by the Committee of the 
American Chemical Society, who have examined and 
reported on this particular question. At the close of 
Professor Constam’s paper the following resolution was 
adopted :— The percentage of volatile matter in fuel 
shall be that which is found by subtracting from 100, the 
yield of coke, obtained by the method of the American 
Committee on Coal Analyses—the percentage being cal- 
culated upon the pure combustible matter.” 

“ Technical Coal Analysis” was the title of a paper by 
E. Gudeman, of Chicago. The author discussed the wants 
and needs of the fuel user in regard to coal analysis, and 
stated that the purpose of such analyses was two-fold— 
(1) to judge the product itself, and (2) to give the con- 
sumer information regarding its money value. The 
author considered that too many sti A and unneces- 
sary determinations were being made. The determina- 
tion of (1) the loss on drying, (2) the volatile matter, (3) 
the carbon, (4) ash, and (5) sulphur, and (6) a calculation 
of the thermal efficiency were, in his opinion, fully sutfii- 
cient for the grading and valuation of coals used for 
steam production in stationary boiler plants. 

M. Fery contributed a paper describing a “ New Form 
of Calorimeter for Determining the Heat Value of Com- 
bustible Gases.” This calorimeter is simple in construc- 
tion, and continuous in operation, so that one can read 
off at any moment the heating value of the gas being 
passed through it. The principle of the apparatus is 
electric, the heat produced by the burning gas being con- 
ducted over a thermo-pile, and the electric current pro- 
duced being measured by a delicate galvanometer. 

Cements.—Portland cement and its properties came in 
for a large share of attention at the Congress, and a few 
of the papers may be noticed here. Mr. R. K. Meade 
presented a report upon the “ Position of the Cement 
{Industry in the United States.” The author stated that 
there were about a hundred Portland cement companies 
in actual operation, that the estimated capacity of 
the plants now working was 60 million barrels an- 
nually; the plants now under construction would add 
another 12 million barrels to this total. The largest pro- 
duction in the States was in 1907, when the output 
amounted to 48 million barrels, valued at 54 million 
dollars, while the’capital invested in the industry was at 
least 100 million dollars. In all the newer plants the 
machinery was driven by means of electricity obtained 
from the waste gases of blast furnaces. Practically all 
the cement made in the country was made by the dry 
process. The more accurate methods of preparing and 
mixing the raw materials consist in first reducing them 
by some form of coarse grinder, and in then weighing 
them on Richardson automatic scales. The principal 
improvements in grinding were the introduction of the 
Fuller-Lehigh mill. All the cement now manufactured 
was burned in rotary kilns, and in the newer plants kilns 
100ft. long by 7ft. or 8ft. in diameter were being installed. 
As regards the fuel used for the burning of cement, the 
Matcham natural draught system, in which no fans were 
necessary—the coal dust being sucked into the kiln by 
the draught—was being generally adopted. The tendency 
at present was rather towards increasing the output than 
in saving of coal. 

The same author also contributed a paper upon “ The 
Composition of Portland Cements in Relation to the 
Effect upon Physical Properties.” Mr. Meade drew a 
distinction between ultimate and proximate composition, 
the one representing the composition as shown by 
chemical analysis, and the other representing the relation 
which these elementary compounds bore to each other, 
and the forms in which they were combined. He 
drew attention to the fact that the approximate 
composition of cements was still a matter of doubt, while 
the ultimate composition was settled so far as that re- 
lated to the present conditions of manufacture. American 
cements which pass standard specifications usually con- 
tained 60 to 634 per cent. of lime, between 19 and 25 per 
cent. silica, and from 5 to 10 per cent. of alumina. 
Cements should contain at least two and a-half times as 
much silica as alumina, and this ratio was called by the 
author the index of activity. It should not be greater 
than 5, since if it were above that figure the cement would 
be hard to burn and would harden very slowly. American 
cements usually contained between 2 and 4 per cent. of 
oxide of iron. The standard specification limited the 
sulphates to an amount equivalent to 1.75 per cent. SOs. 
The variations caused in the physical properties of the 
cement due to the relative proportions of these con- 
stituents, were then discussed in detail. 

A valuable paper upon the “ Disintegration of Cements, 
Especially of Hydraulic Cements,” was contributed by 
M. le Chatelier. The author stated that all of these pro- 
ducts disintegrated more or less rapidly upon prolonged 
contact with water saturated with sulphate of lime, or 
with sea water. .Laboratory experiments had been made 
with a large number of cements, using (1) a saturated 
solution of sulphate of lime, (2) an artificially made sea- 
water, practically identical in composition witb the water 
of the Mediterranean, and (8) a solution of sulphate of 
magnesia, containing 6 grammes per litre of the dry salt. 
The conclusions drawn by M. le Chatelicy were (1) that 
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there does not exist at the present moment any hydraulic 
cement which can be -guaranteed to resist prolonged 
exposure to sea water. The best results can be ob- 
tained with these cements when they contain an addition 
of puzzuolana, and when the least possible amount of 
water was employed for the mixing operation, since in 
this way a more dense and compact material was obtained 
when the cement is set. , 

Another paper which will interest those engaged in the 
cement industry was that by M. Feret upon “Chemical 
Experiments with the Puzzuolanas.” Limits of space 
will not allow us to deal with this paper. 

The social entertainments provided for the members of 
the Congress were on a most lavish scale, and the 
American Committee, who are to organise the Congress 
of 1912, will hardly care to attempt to rival the hospi- 
tality shown to the members of ‘the London Congress by 
their hosts. The reception at the Foreign-office, the 
conversazione at the University of London’ and Impe- 
rial Institute, and. the visit to Windsor may be singled 
out from the very large number of festivities of the 
Congress week as the most. noteworthy entertainments. 
Judged either from the social or scientific point of view, 
the Congress of 1909 was a great success, and Sir William 
Ramsay made a most excellent President. 





THE RAND AS A MARKET FOR ENGINEERING 
PRODUCTS. 
By WILLIAM BLANE, M.I. Mech. E. 


Tue total value of machinery and plant under the 
supervision of the Transvaal State Mining Engineer's 
Department on June 30th, 1902, was £12,380,315. On 
June 30th, 1908, the value had risen to £24,549,402, so 
that for the last six years the average annual importation 
value was over two millions sterling. This does not 
include the machinery used by the railways and other 
Government departments, nor does it embrace the steel 
work used for housing machinery at the mines. The 
following table, taken from the last Blue-book dealing 
with the matter, is instructive, as it shows at a glance 
the value of each year’s imports :— 

Value of Machinery Evected in the Transvaal. 
On June 30th, 1902... ... 2... £12 380,215 
: _., ES 14,786,789 
1904 ... 
1905 soe phe ; 
1906 ... : poe oe 23 011,30¢ 
a . ace 24,105,777 
- See en me 

Of the six years dealt with the first four are by far the 
best, showing a steady increase until in 1905-6 the high- 
water mark, of £3,400,000 is reached. After this came 
a sudden falling off, and the last two years represent only 
about £1,100,000 and £343,625 respectively. The war 
ended in 1902. After that every effort possible was made 
to get the gold mining industry into swing again, and 
for this purpose money was forthcoming, and, conse- 
quently, machinery ordered in large quantities, until the 
political uncertainty which set in about the end of 
1904, and became intense towards the end of 1905, 
shattered confidence. The best of the mines only 
were kept going, and so the monthly output of 
gold was maintained. But these mines were fully 
equipped, and so required no machinery to speak of, 
hence no orders were given out, and a condition of stag- 
nation ensued as far as engineering business was con- 
cerned. With the gold output increasing monthly it is 
not easy, at this distance, to realise how such a paralytic 
state of trade could be brought about so suddenly. It 
must be remembered that mines equipped and producing 
gold to their fall capacity need little or no new machinery. 
Only to new mines under development can the engineer 
introduce his products, and in order to have new mines 
opened up two things are necessary—surplus labour and 
money for capital outlay. Unfortunately, the political 
uncertainty before referred to occurred at a time when 
labour troubles were acute, with the result that purses 
were closed, developing mines shut down, and what labour 
there was put to win the gold where it was easiest to 
get—that is, from the richest mines. 

Gold miuing is proverbially spasmodic, and although 
the gold contents of any claim on the Rand can be 
calculated with mathematical precision the Rand is, 
nevertheless, no exception to this rule. The sudden 
cessation of orders for machinery two years ago reflects 
this, and so also does the sudden revival of activity in 
this direction which set in some six months ago. The 
labour trouble has now been overcome, and surplus labour 
is available for the development of new mines. The 
political uncertainty is a thing of the past, and the mining 
authorities are working hand-in-hand with the Government 
for the advancement of their mutual interests. Money 
is forthcoming for new ventures. Hence orders are being 
given out more freely and to a larger extent than ever 
before. In three concerns alone, viz., the Victoria Falls 
Power Company, the Randfontein Estates, and the East 
Rand Proprietary Company, an amount of over four 
million pounds is at present being spent on new equip- 
ment. Others are preparing to spend large sums, and the 
next few years bid fair to be the best yet experienced by 
the engineering trade. : 

Before the war the machinery trade of the Transvaal 
was in the hands of about a dozen Johannesburg houses, 
which represented British, continental, or American 
makers, according to the nationality of the members of 
the representative firms. After the war many British 
makers, before unrepresented, sent out men to open 
offices and tender for their goods, thinking they had only 
to secure one order for a start to ensure a continual 
success. Unfortunately, to secure a first order prices 
were cut and little or no profit made. When the tender 
for the next prospective order was putin the representa- 
tive naturally tried to cover his former deficiency, and so 
a second order became an impossibility, with the result 
that the office was ultimately closed. The many dis- 
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appointments of this kind tended to make British engi-| the marketing of machinery on the Rand. In another 
neers timid in connection with this market; but it should | article it is proposed to give some idea of the kind of 
be known that these disappointments, or at least some of | machinery required, and of the methods employed, in 





them, were inevitable under the exceptional circumstances | 
obtaining at the time. Every market has its own pecu- | 
liarities, and those of the Rand macbinery market will | 
well repay careful observation. The first consideration | 
is the safety of one’s account, and here there are no bad | 
debts. The order of any main reef company is as good | 
as a bank draft. As the conditions of specification are 

fulfilled payments are made without fail, and without | 
deduction unless some of the terms of the contract have | 
been violated by the maker. That these conditions and | 
terms must be adhered to is true, but they are perfectly 
clear to begin with, and the order is given and accepted | 
on the understanding that they shall be binding. A | 
common mistake is that makers at first treat the Kand | 
as a kind of dumping ground where they may send any | 
sort of thing, whereas only the very highest class of | 


machinery is used there, and nothing else will be accepted. | 


order to secure some share of the business. 








THE FRENCH SUBMARINE SALVAGE koar 


VULCAIN. 


THERE has recently been completed in France, with a 
good deal of secrecy, a vessel specially designed fo the 
salving of submarines. She is to be stationed at 1}: ortg 
and will belong to the French navy. In order to «void 
criticism and to distract attention this remarkable \ osse| 
is known in official lists as a “ gabare-i-vapeur,” or 9 
“ baliseur-remorqueur,” but there is no longer any Joubt 
as to the real service on which she will be employed, 
We have been fortunate enough to obtain a number of 
instructive photographs of her, which are reproduced 
herewith and on page 599. 











BOW OF THE VULCAIN, SHCWING GUID= PULLEYS, ETC. 


The richest goldfield in the world has naturally demanded 
the highest talent, and the engineers who make out 
specifications and order machinery are drawn from the 
best the profession produces. The companies which 
employ them are rich enough to pay for the best men 
and materials, but they want, and insist on, the | 
best results, for every penny saved in _ working | 
costs is a penny available for dividends. To an| 
ordinary mine, raising and crushing, say, 500,000 tons of 
ore per month, the saving of a penny per ton on working | 
costs would mean over £2000 per annum in clear profits. | 
When an engineer achieves this, he is easily forgiven the 
small extra initial cost. Therefore only those firms which | 
produce the highesé class of machinery prosper on the 
Rand. By the same token, only the best men should be | 
chosen as representatives. To send a man tothe Rand 
because he has the doubtful qualification of being a 
favourite at the works, or worse still, a relative of some 
member of the manufacturing firm, is disastrous. The suc- | 
cessful representative is the man who is, as far as possible, | 
the compeer of the engineer who places theorders. Indeed, 
in his special line, he should be, technically, in advance of 
him, because the purchasing engineer has many branches 
to deal with, and for his education in any new departure 
has to depend to some extent on the man more closely 
associated with it. Nor should local conditions and 
influences be forgotten. An established local house has a 
decided advantage, and everything else being equal, or 
nearly so, the local firm will obtain an order more readily 
than the firm sending out an unkaown man, no matter | 
how great its home reputation. Hence it is well for the 
manufacturer's man to be connected with a local house, 
for by this means the influence of the local people and 
attention to the maker's concerns are at once secured. 

Regarding the probable future of the Rand as a 
machinery user a great deal has been said from time to 
time by various authorities. That there are enormous 
deposits of conglomerate which have been brought into 
the region of “pay reef” by the recent reduction in 
mining costs is allowed by all. The main reef, which 
lies close to the main reef leader and the other reefs 
which have till now been exploited, is itself now being 
worked to a profit, and as it is from 4ft. to Sft. thick this 
practically doubles the quantity of ore to be treated. 
But besides this there are larger deposits than those 
contained in the main reef series lying within a mile of 
them, and running parallel thereto, which have not yet 
been exploited. These, the Bird Reef, and the Kim- 
berley Reef series, are now within the pay zone, 
and must soon he developed. They are low 
grade, but the lower the grade the more necessary is 
machinery, for only by mechanical appliances of the 
most modern kind can these low-grade propositions be 
made to pay. Further, there is the continual extension 
of mines to the east and west on the main reef series, 
not to speak of the prospects of the diamond mines and 
the exploitation of silver, copper, and the baser metals. 
But, discounting mere possibilities and reckoning only 
on the apparently inevitable progress of things, it may 
safely be assumed that for a number of years the value 
of machinery and plant required for the Transvaal will 
be from two to five million pounds sterling annually, 
exclusive of that required for railways and other Govern- 
ment departments. 

The foregoing may be taken as generalities affecting 





The boat is very nearly 43 m. over all, and 40 m. long 
between perpendiculars. Her extreme beam is 7.72m., 
and her draught just over 3m. She displaces about 
330 tons, and her engines of 450 horse-power give her a 
speed between 11 and 12 knots. Her hull is made of 
galvanised steel plates, and is far stronger than is usual in 
vessels of her size. It has fore and aft several water-tight 
compartments, in the following order :—First, the fore peak 
and the chain locker ; then the crew's quarters followed by 
the central compartment for the salving plant, which is 
also used for water ballast; then the stokehold; the engine- 


| room; another compartment for the crew and divers; the 


officers’ quarters; and, finally, the after peak. The 


| stokehold and engine-room, with the compartment imme- 


diately aft of the latter, are in communication through 
water-tight doors. A double bottom extends all along 








VIEW LOOKING FORWARD 


the vessel, except beneath the machinery space. The 
boiler is of ordinary cylindrical type, with three fur- 
naces, and the engine is triple expansion. Besides the 
usual auxiliaries there is a large and powerful pump, 
driven by an independent two-cylinder engine ; but, oddly 
enough, in view of its great use, there is at present no 
air-compressing plant. Space, however, is not wanting, 
and it may be provided later. 

All the openings on the deck can be closed water 
tight. The wheel-house does not rest direct on the deck, 
but consists of a kind of metal box supported at its four 
corners and raised some 16in. from the deck, hence the 
water may cover the deck from end to end without gaining 
admission. ; 

The lifting apparatus, combined with the flotation 
secured by pumping out the ballast tanks, appeared, af 
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far as one could judge from inspection, to be capable of 
raising not more than 100 tons. The mast and spars of 
steel are strong themselves and are reinforced by powerful 
stays. A test load of 15 tons has been raised on the jib. 

In salving submerged bodies, the ordinary winches will 
be employed if the weight to be raised is not great. The 
vessel will be brought over the sunken submarine, and 
chains running over the guide pulleys fore and aft will 
be passed round or attached to the wreck. The winches, 
or if necessary the capstan, will then be employed to pull 
in the chains and raise the submarine till it lies below the 
salving vessel at a convenient depth, when the latter will 
steam with its load to the nearest place or dock where 
salvage can be completed. If the load is too great for 
this method, another plan will be adopted. The Vulcain 
will, as before, station herself above the wreck, and will 
lower chains, which will be made fast to the lost sub- 
marine. She will then take in water ballast, and 
sink to the lowest safe level, and then, when the 
slack on the chains has been taken up, she will 
pump out the ballast and slowly rise, lifting the sub- 
marine slightly from the bottom. She will then steam 
away to some shallower place, let the boat down on the 
bottom, and repeat the operation, and so on until the 
wreck can be brought to a safe place or dry dock, where 
salvage may be completed. Use no doubt will also be 
made of the large pumps on board to empty the sub- 
merged vessel. 

The photographs give not only a good idea of the 
general form of the ship, but they show all the deck 
arrangements, the winches, the capstan, the various guide 
pulleys, and a heavy endless chain which passes round 
pulleys firmly fixed to the deck beams, and is set in 
motion by the capstan. To it other chains may be made 
fast, and so hauled in. When one chain has been drawn 
in as far as circumstances allow, another shorter chain will 
be fixed to the endless chain, the first thrown off, and the 
load raised again, and so on, step by step. The great 
chain can also be used to strengthen the back of the 
Vulcain when a load is being supported from her two 
extremities, a screw tightening gear being provided with 
this object in view. 

The vessel has been out on her trials, and did 12 knots 
at 109 revolutions. If she proves successful in her 
work there is no doubt that a larger boat of the same 
kind will be built and stationed in one of the northern 
dockyards, 








THERMODYNAMICS IN THEORY AND 
PRACTICE. 


Ir was the late Lord Kelvin, we believe, who likened the 
relationship between theory and practice to the operation 
of plotting a curve. Practice, he said, was the series of 
points, and theory the curve which joined them. No 
better simile than this could be found, for besides 
expressing the relationship between theory and practice, 
it also implies the order of precedence. One must have 
the series of points before one can proceed to draw the 
curve, and because the one must take precedence of the 
other there are some—a fast-diminishing number—of 
the so-called “practical” school who consider that 
acquaintance with theory is to be despised. The value 
of theory is—to pursue the metaphor—in enabling one 
to interpolate, and in some cases to exterpolate, so that 
after a sufficient number of observations have been made 
and a law established it is possible to predict results 
under different conditions from those already experienced. 
It is a matter of common experience in plotting results 
to find some of the points apparently a long way off the 
fair curve, and where the apparent discrepancy cannot 
be assigned to errors of observation it is clear that there 
has been a variation of the conditions under which the 
observations have been made. In such cases the theory 
is incomplete, and its application must be attended with 
a more or less degree of uncertainty. A standing example 
of our inability to combine all the practical conditions in 
a complete theory is to be found in the screw propeller, 
with the result that the researches and experiments of 
half a century are of small value when we pass from the 
reciprocating engine to the turbine with its higher speed 
of revolution. The science of thermodynamics is another 
glaring example of the unreliability and uncertainty of 
the practical application where the theory is incomplete. 
Now we are quite aware that there is a thermodynamics 
the theory of which is complete, but unfortunately it deals 
with a substance called a perfect gas, which does not 
exist. The theory begins with a definition of an absolute 
scale of temperature. There is no bar to practical appli- 
cation in this, as it is only a convention for representing 
the state of molecular activity of the substance, but when 
we go on to connect the temperature with the pressure 
and volume of the substance our knowledge is not perfect 
except within a limited range. Boyle’s law we know is 
sufficiently exact within ordinary temperatures, but what 
we do not know is whether the law changes entirely at 
extreme temperatures or whether the law is some very 
complex one which does not change at all, but which by 
a coincidence approximates to the very simple form of 
Boyle at ordinary temperatures. Seeing that the theory 
is so incomplete in its foundations it is not surprising that 
little reliance is to be placed upon the superstructure. 
On the other hand, the view that the study of the theory 
of thermodynamics is only useful as mental gymnastics or 
as serving as a peg on which to hang examples in the 
calculus is surely the other extreme. The practical prob- 
lems confronting the engineer in the Ase of heat 
into work—and we write now more especially with 
reference to the internal combustion engine--are very 
complex, and it is necessary to consider the simple cases, 
even though they involve assumptions which are not 
strictly true, before one can hope to approach the more 
intricate propositions. One has also to consider that 
even if it were possible to construct a complete theory 
taking account of all possible factors, the resulting 
algebraic expressions or equations would in all proba- 





bility be much too cumbersome for practical use; and, 
in any case, the constants for use with the formule or 
equations would have to be determined by experiment. 
What one has to do, then, is to take the simple theory 
so far as it goes and proceed the rest of the way by em- 
pitical or semi-empirical methods. No better example 
can be found of the value of simple theory than the~cal- 
culation of the efficiency of the gas engine in terms of the 
compression. As is well known, if we assume the working 
fluid to have the properties of a perfect gas with constant 
ratio of the specific heats at constant volume and con- 
stant pressure, then when the heat is added and rejected 
at constant volume the efliciency depends upon the com- 
pression alone. This efficiency is called the absolute 
efficiency, or, recently, as air is always supposed the 
working fluid, the air standard efficiency. Now, apart 
from the facts that the working fluid is not entirely made 
up of air, that the ratio of specific heats is in all proba- 
bility not constant, and that itis by no means certain 
that in any one case is all the heat added at constant 
volume, there is the certain knowledge, which a little 
practical experience will soon give, that there are many 
factors which will influence efficiency beside compres- 
sion. In spite, however, of these qualifications we 
do know that compression is still the main determin- 
ing factor of efficiency, and the absolute efficiency 
can be used with a good deal of certainty in predicting 
the actual efficiency of a given engine. The ratio of the 
actual to the absolute efficiency is now called the relative 
efficiency, and does not vary very much in a given type 
of engine. The value to the practical man of the simple 
theory is just this, he can calculate from the compression 
the absoiute efficiency, and he knows from practical 
experience what proportion of this he may expect to 
realise. If he does not realise it there are points in the 
working of the engine which require to be looked into. 

It will be said that most of the ills to which the gas engine 
is heir require no theory to help one to look for them, but 
while it is quite true that such defects as pre-ignition and 
back firing immediately sautent aux yeux, there are 
often cases, more especially among oil engines, where the 
consumption is above normal, while the engine appears 
to be working fairly satisfactorily. The practical man will 
be the first to admit that such a state of affairs denotes 
some defect which is not likely to improve, but rather to 
get worse, and sooner or later cause trouble. It is not, 
however, in such cases that the simple theory is of most 
value, but rather as a check against efficiency when the 
compression is altered. As to the variation in the specific 
heat, about which so much has been written during the 
last few years, it is not very apparent what use a more 
complete knowledge on the point will be to the designer, 
except that Mr. Dugald Clerk has shown that if, as 
is now generally supposed, the specific heat increases 
with the temperature, there is less margin for improve- 
ment in results with a given compression. In other 
words, we cannot expect to improve the relative 
efficiency much beyond the figure at which it stands at 
present in well designed engines, i.¢c., about 65 per cent. 
What goes on in the cylinder during the very short in- 
terval between the passing of the spark and the attain- 
ment of the maximum pressure is still a closed chapter 
to us, and is likely to remain so until we know more of 
the laws which gases obey at the higher temperatures. 
So far as theory can throw any light at present, it might 
be assumed that with the same mixture and compression 
pressure, the more prompt the ignition (and, therefore, 
the higher the initial pressure) the better the efficiency. 

The last report of the Gas Engine Research Committee, 
however, does not bear this out, and it is a common 
experience that the best results are often obtained with 
the top of the indicator card slightly rounded. If, how- 
ever, the top of the card be too much flattened and com- 
bustion is proceeding for an appreciable distance along 
the expansion stroke, a falling off in efficiency begins to 
be noticed. The inference may be either that the heat at 
the highest pressures is not so usefully employed or that the 
pressures themselves introduce mechanical losses which 
more than compensate for the gain, and, reasoning on 
these lines, we have a probable explanation why it was 
found that an increase of compression above a certain 
limit resulted in a falling off in efficiency. The mystery 
surrounding the period of combustion is greater in the oil 
engine than in the gas engine, for in the former, whether 
we are dealing with oil which is vaporised externally to 
the cylinder or injected into it, we have a fuel which, 
in its gaseous state, is of uncertain composition. 
The compounds of carbon and hydrogen are legion, 
and under the influence of heat they “ crack” and pass 
from one form to another with delightful irresponsibility. 
Each has its own boiling and ignition points, and each 
requires its own particular proportion of air for complete 
combustion. No theory can grapple with such obscure 
and uncertain factors, and practically the only application 
of first principles which can be made is that the greater 
the internal energy of the charge at the moment of 
ignition—that is, the higher the compression pressure— 
the more rapid and complete will be the combustion. In 
engines with combustion at constant volume the fiery 
nature of the more easily ignited constituents of the oil 
puts a limit to the compression, although it may be 
carried higher with water injection than without. Into 
the merits of this expedient we do not enter, but it is 
noteworthy that no satisfactory explanation has yet been 
made of the thermodynamic action of the water addition 
to the charge. 

These and many other points require further light 
thrown upon them, and though much excellent work has 
been done already by firms and individuals, -there is 
still a vast region of undiscovered country ahead. 
Meanwhile, it may safely be predicted that the best 
results will be obtained by those who have a sound 
knowledge of the theory of the subject so far as it goes, 
and who can apply that knowledge with discretion. 
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SYDNEY HARBOUR, NEW SOUTH WALBs 


Ar a time when public attention is being so much 
attracted to the naval supremacy of the Empire and to 
the protection of our maritime commerce, the eighth 
report of the Sydney Harbour Trust Commissioners wi) 
be read with much interest, Sydney being the largest 
port of the British Empire south of the equator, ang 
possessing three large graving docks. 

Before referring to the general characteristics of the 
port, we may quote from the report of the Trust, which 
came into existence in 1901, an outline of their financia] 
position in June, 1908. The capital debt at that date 
amounted to £5,227,630, the revenue for the year then 
concluded £327,525, the expenditure £90,836, and the 
interest £187,907. The trade of the port has prown 
rapidly, especially within the last quarter century. 

In 1822 the total number of ships that entered the 
harbour was seventy-one, and the gross inward ani out. 
ward entries was about 23,000 tons, which would repre. 
sent two only of the largest mail steamers which now 
frequent its wharves. The figures appearing for the 
years 1906, 1907, and 1908, and referring to vessels enter. 
ing the port, are, as to numbers, 9885, 10,21:3, and 
10,422; and as to tonnage, 6,114,540, 6,898,887, and 
7,237,683. The last figure exceeds the corresponding one 
for the port of Hull by about 33 per cent., and approaches 
that for Newcastle-on-Tyne. 

The figures for Sydney include a large inter-colonial 
trade, as well as that to Europe vid the Cape and the 
Suez Canal, to China and Japan, and to the Pacific Islands, 
San Francisco, and Vancouver. The recent opening 
of the harbours of Coatzucoalcos and Salina Cruz, and of 
the Tehuantepec railway connecting them, across the 
isthmus of Tehuantepec, should bring an addition to the 
oversea trade of Sydney, pending the larger results of 
communication in the same direction which the opening 
of the Panama Canal may be expected to bring forth, 
The presence of coal at easily workable depths within a 
hundred miles of Sydney north, south, and west, has 
hitherto attracted shipping to this rather than to other 
Australian ports, and will continue to do so, while under 
the harbour itself, though at a depth of over 3000ft., excellent 
coal has been reached, and shafts sunk so that it can be 
swung by cranes almost from the pit’s mouth to the hold 
of the ship. 

Besides the inter-colonial and oversea trade which has 
been referred to, the authorities have to provide for what 
is probably the largest pleasure and residential traflic of 
any similar character elsewhere, within the harbour itself. 
Though the inlet forming the port is not large, the waters 
navigable by sea-going vessels penetrating inland only 
eight or nine miles, the shore of the harbour is so in. 
dented by subsidiary inlets and bays that there is a water 
frontage of over 200 miles by land between the tall cliffs 
called the North and South Heads, which form the 
entrance to the port and which are little more than a mile 
apart across the water. This 200 miles of shore is 
crowded with residential suburbs as well as places of 
scenic attraction, most of which are reached by steam 
ferry boats from the city, for which wharfage has to be pro- 
vided, while picnic excursions either to places on the shores 
or merelyin cruising on the waters, have increased so much 
of late that special wharfage for that purpose with acces- 
sories have had to be constructed and maintained. Close 
upon 700,000 persons use these annually, while the ferry 
traffic proper amounts to about 22,000,000 per annum, 
this having been conducted during the year under review 
without a single accident. Nearly all the wharves were 
acquired from private owners at the time of the estab- 
lishment of the trust, and are leased to the several steam- 
ship companies, &c., who use the port, and the revenue 
which arises from these rents and from dues, «c., has 
been growing steadily from the first full year of the 
Trust’s operations, viz., 1901-1902, £219,647, to the 
figure £327,525 already given for 1907-1908. On this the 
Commissioners remark: “ The increased collections were 
spread over nearly every head of revenue, and are an 
indication not only of the steady growth and general 
prosperity of the State, but also of the increasing import- 
ance of the port of Sydney.” 

This condition of prosperity is not obtained at the 
expense of shipowners, as the dues are said to be the 
lowest of any of those charged by the principal dorts of 
Australia. 

A continuous line of wharves border three of the main 
inlets on the southern shore of the harbour, and for the 
most part the foreshore between them. The city itself 
abuts directly on to two of these, the central inlet called 
Sydney Cove, and skirted by Circular Quay, where the 
berthing for the ocean liners is placed, and Darling 
Harbour, which is devoted to general freight and to inter- 
colonial passengers. The ferry traffic is chiefly from 
the Circular Quay. Detached wharves beyond the limits 
mentioned, east and west, are numerous, and it is adjoin- 
ing one of these that the coal shaft already referred to has 
been sunk. Altogether there are over 74 miles of 
berthing. With one important exception, all these 
wharves and jetties are constructed of timber piling, 
framework and floor, butitis of the timber of the country, 
than which, it may almost ‘be said, no finer exists any- 
where for strength and durability when properly selected. 
Some of this has a very high specific gravity and a com- 
pressive and tensile strength of over 4 and 9 tons per 
square inch respectively, while its life has in many cases 
run to thirty years. This timber was plentiful and 
accessible when most of these wharves were built, 
but the progress of settlement in the interior and the 
consumption of the material for bridges, railwa) 
sleepers, street paving, &c., has very seriously diminished 
a supply which earlier care in afforestation might have 
easily prevented. The main evil of the employment of 
timber structures for wharves is the shelter which their 
parts afford for rats, which were some years ago found to 
be the principal medium for the introduction of the 
bubonic plague into the Australian ports, these rodents 
coming in ships from infected countries. In fact, one of 
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the reasons for the creation of the Trust was to bring 
these structures under direct public control, so that the 


evil should be effectively dealt with from its two points | 


of view—prevention and cure. 

As to prevention, a facing of ferro-concrete, and in 
some cases concrete floors, have been added, and this 
ratproofing, as it is called, is proceeding steadily every 
year, the cost up to date being £45,000. Moreover, each 
hawser connecting the ship with the shore is required to 
pass through a metal disc which forms an effective obstruc- 
tion to the passage of the rat. 


a steam launch, the Scylla, is continuously employed 
scavenging, and, by means of a powerful steam jet, 
killing all the rats within its reach under the wharf 
decks. The annual expenditure under this head amounts 
to nearly £1500. 

The chief exception to the timber construction is the 
wall surrounding three sides of the ‘so-called’ Darling 
Island on the western side of Darling Harbour. This 
has long ceased to be anisland, though it retains its name. 
This wharf, 2203ft. in length, was begun in 1897, and com- 
pleted in 1902. The wall is of solid concrete blocks of 
12 to 30 tons, set anglewise, viz., with the corners at the 
bottom, and founded on rock. These blocks reach to 
2ft. 8in. above low water, above which an ordinary con- 
crete wall is built. A considerable area, but not a deep 
portion of Darling Harbour is to a great extent cut off by 
the Pyrmont Swing Bridge, the reconstruction of which 
was the subject of a most interesting paper, discussed 
about two years ago, at the Institution of Civil Engineers. 

Curious to say, seeing that all this wharfage is the con- 
necting link between the great producing areas of a large 
portion of settled Australia, and the oversea lands with 
which it trades, the west side of Darling Harbour is the 
only portion of the wharfage connected by sidings with 
the railway system of the country. In reference to this, 
the following extract from the report is significant :— 
“The Commissioners are watching with great interest 
the proceedings of the City Improvement Committee, and 
they desire to express the hope not only that the con- 
struction of a railway along these water frontages (east 
or city side of Darling Harbour) will be one of the recom- 
mendations of that committee, but that such recommen- 
dation will reach fruition in the near future, in order that 


Sydney may keep abreast of the other leading ports of | 


the world in regard to facilities of this character.” 

A considerable number of new wharves and other 
works are in hand by the Commissioners, under the 
superintendence of Mr. H. D. Walsh, M. Inst. C.E., their 
engineer-in-chief, and more are proposed, as indicated by 
broken lines on the plan. 

Though not referred to in this report, it is sufficiently 
obvious that if the trade of Sydney continues to progress 
as it has done in recent years—and a greater rate is likely— 
the Commissioners will find some difficulty in extension. 
The deep-water frontage not already made use of on the 
south side of the harbour is not extensive, and is largely 
occupied by high-class residential property. That on the 
north side has to a considerable extent the same 
characteristics, and it is separated from the city, while 


the precipitous nature of the shores in adding to the pic- | 
turesqueness of the harbour, make difficulties in connec- | and tender :— 


tion with railway approaches to the water’s edge. 

It is certain that the extension of wharfage accom- | 
modation cannot be carried out in any great 
measure, without injuring the scenic attractions of this 
beautiful harbour, end, as is usual in such cases, senti- 
ment will be certain to go down before its powerful 
opponent—material advantage. 

The docks of Sydney Harbour not being in the charge 
of the Harbour Trust, are not referred to in this interest- 
ing report, but allusion to them cannot be omitted in an | 
article on the general subject of this important southern 
port. There are two Government docks, besides a float- 
ing one, and six belonging to private companies. The 
two first mentioned are on an island in the harbour—one 
called the Fitzroy—and was built many years ago. It is 
506ft. in extreme length and 475ft. at bottom, with a 
width at entrance of 59ft., and 20ft. 6in. of water above 
sill at ordinary spring tides. This dock would, of course, 





As to the destruction of | 
such animals as manage to get ashore notwithstanding, | 





| only accommodate a comparatively small vessel as far 
|as modern ships are concerned. The want of larger 
| facilities being felt, the Sutherland Dock at the other end 
| of the same island was begun in 1883, and completed in 


1890. The total length from outer stop quoin to head at | 


coping level is 638ft., andfrom inner stop quoin to head at 
coping level, 608ft.; length of floor, 580ft.; width between 
piers, 88ft.; ditto at coping level, 108ft.; width at entrance, 
| 84ft.; depth from coping, 37ft.; depth from high-water 
| spring tides, 32ft.; and from low-water, 26ft. The cost was 


was built. A detailed description of this dock was given in a 
| paper by Mr. E. W. Young, M. Inst. C.E., at the Institution, 
and printed in the Minutes, Vol. cxi., 1892-3. Though 
ample at the time it was built for large ships, this dock 
is insufficient for the largest ocean liners now on the 
Atlantic, such as the recent Cunarders; still less for the 
vessels of the future, as contemplated by the proposal to 
make the Panama locks of a usable length of 1000ft. 
The desire, however, hitherto evinced by the Govern- 
ment of new South Wales and by the Sydney Harbour 
Trust to keep to the front of requirements will, no doubt, 
lead to such extension of dock and harbour accommoda- 
tion as will maintain the supremacy of this fine port over 
all others in the southern seas. 








COMPOUND PASSENGER LOCOMOTIVE. 


Tue illustration above represents an exceptionally 





heavy and powerful compound 4-6-2 passenger engine, | 


one of a batch now being built by Beyer, Peacock and 
| Co., Limited, Gorton, near Manchester, for the Central 
Argentine Railway, to the specification of Messrs. Livesey, 
Son and Henderson. The engine is compounded on the 
| Worsdell-von Borries system, with a semi-automatic in- 
| tercepting valve. 


| when the valve motion is in either full, forward, or back- 
| ward gear the engine works simple, live steam being 


| admitted at reduced pressure into the L.P. cylinder. The | 


valve gear is of the Stephenson pattern, and the slide 
valves are balanced. The boiler is of the Belpaire type 
with steel shell plates, and is stayed with Stone’s bronze 
stays. The tubes are of brass. 
end is of the swing link pattern, and the trailing axle is 
mounted in a radial axle-box. The springs of the coupled 
and trailing axles are compensated in two groups, the 
compensating beams rocking on knife edges, instead of 
on pins, as is customary in British-built engines. The 
smoke-box is equipped with: a-Stone’s “louvre” spark 
arrester. There are four Ramsbottom safety valves, each 
| 3hin. diameter, and blowing off at 200 1b. pressure. 
| Lubrication of the cylinders is effected by a Wakefield 
| mechanical lubricator, actuated by the crosshead. It 
| will be seen that ‘the tender is mounted on two bogies 
| which are of the compensating beam type, and the brake 
| blocks are placed between the wheels. Both engine and 
tender are provided with steam brakes working in con- 
junction with the automatic brake on the train. 

The following are the leading particulars of the engine 





Gauge of rails 5ft. 6in. 
Cylinders Pee ee kes Ee ae ee Outside 
Diameter and stroke, high-pressure ... 19in. 1 agin 
om ss low-pressure ... 27hin. J ¥ 
C. to C. Nee oe 7ft. 7in. 
Wheels — 
Diameter of bogie ... 3ft. Qin. (4) | 
- front ... 5ft. 8in. 
i middle 5ft. 8in. }coupled 
sa hind ... 5ft. Sin. 
ai bogie ... 4ft. lin. (radial 
axle-box) 
Boiler, telescopic— 
RMN eS 6 oh ee iat ae, Abs, «Ses, ~ cake 
Diameter outside at front ... 5ft. thie 
Height from rail Oft. 44in. 
Tubes— 
Number and diameter... ... 257 2in. 
Length between tube plates 14ft. 10}in. 
eT 
ngth inside ... 7ft. 11fin. 


£267,825, very high wages ruling in the Colony at the timeit | 


This is placed above the H.P. cylinder, | 
and coupled to the reversing shaft in such a way that | 


The bogie at the front | 


Copper-box— 
idthinside... ..... 3ft. 8Zin. 
Height at front inside 6ft. 9}in. 
9 SP ee 5ft. 5hin. 
C. of boiler to roof inside 9fin. 
Outer shell— 
Length outside 8ft. 8in. 
Width SS aes 4ft. 4fin. 
C. of boiler to top of shell 3ft. 0,,in. 
Shape of top and how stayed Belpaire 
Heating surface— 
Tame w. ae 2001.5 sq. ft. 
Fire-box ... 166 sq. ft. 
OMNES hiss. hea 2167.5 sq. ft. 
Area of fire-grate 29.5 sq. ft. 
Boiler pressure ... ... ...... ... ... ... 200]b. per sq. in. 
Tractive power per lb. of mean effective 
pressure in cylinder cise cacseanee Rae Se 
Wheel base— 
C. of bogie to front S8ft. 54in. 
Front to middle 5ft. 10in. 
Middle to hind 7ft. Sin. 


Hind toC. of bogie ... ... ... ... ... 6ft. 


Bogie wheel base ... 6ft. 6in. 

Extreme’ wheel base 31ft. 34in, 
Weight on rails— 

Bogie Stet alse gant yaoi oe . .. 18t. 8 owt. 2 yr. 

Frome... ... ... 15 t. 3 cwt. 

Middle... - 15 t. 15 cwt. 

Hind .. ss 15 t. 3 cwt. 

Bogie.. 12 t. 19 ewt. 3 qr. 

Total ... 77 t. 9 ewt. 1 qr. 


Quantity of ES SEE = 
fe fuel Scone ut — 
Tender— 


Water capacity ko een se. as, ee re 
Fuel - nee cee nes vee es, tce 
Wheels, diameter... ... ... ... ... ... 3Sft. 2in. 
Wheel base, C. to C. of bogies ... ... ... 12ft. 
a C. toC. of bogie wheels ... Gft. 
Shape oftank... ... ... ... ... ... ... Sloping 
Brake oP oe et RE Steam and hand 
screw 


Weight on rails, full — 


Front bogie ... ... 25 t. 6 cwt. 3 qr. 
Hind bogie 26 t. 11 ewt. 1 qr. 
Total... ... 51 t. 18 ewt. 








QUEBEC BRIDGE.—So far no steps appear to have been taken for 
| the removal of the wreck of the Que Bridge. What negotia- 
| tions may be going on seem to be kept so private that it is even to 
| be doubted whether anything whatever is being done either as 
regards the removal of the old bridge or the construction of a new 
one. But new influences appear to be now at work, and at the last 
meeting of the Montreal Board of Trade a scheme for the 
construction of a tunnel instead of a bridge was seriously 
considered. Mr. J. S. Armstrong, a New Brunswick engineer, is 
the proposer of the scheme. The bridge has never been favoured 
in Montreal because of its possible interference with the shipping. 
The cost of the tunnel would probably be less than that of a 
bridge. The top of the tunnel would lie 40ft. below the surface 
at the lowest tides. It would be wide enough for four lines of rail, 
and an ordinary roadway. Mr. Armstrong proposes that it should 
not be placed at the site of the bridge, which is some distance from 
Quebec, but that it should connect Quebec directly with Point 
Levis, on the southern shore. The construction of subaqueous 
tunnels has of late years been so simplified that this scheme 
appears to be quite feasible, and probably more will be heard of it. 


ARMOURED CONCRETE.—Armoured concrete as a structural 
materia] has come to stay, that is certain. But it seems possible 
that enthusiasts may push its use further than is justifiable. The 
latest proposal comes from the United States. Who has not heard 
of the great timber trestles on which railway trains are carried ? 
—structures which are responsible for greater loss of life than 
perhaps anything else, even broken rails, employed in transport 
service. A proposal has been given publicity within the last week 
or two for substituting concrete for wood in trestle work. 
Probably no great difficulty would be incurred in building with 





| armoured concrete trestle work to any necessary height. But it is 


not easy to say what would be gained. Two risks would be 
avoided, namely, fire and decay ; but the cost would he very much 
greater than that of timber. The estimates range, we understand, 
at from £5 to £10 per lineal foot for a trestle only 18ft. high. Even 
though we make the unwarrantable assumption that the cost will 
not increase rapidly with the height, we have fora structure with an 
average height of, say, 50ft. a cost of £30 per foot run, or for a 
viaduct 100ft. long £3000, which is much more than the cost of a 
similar structure in wood in a great many American districts. 
But as clearing takes place timter becomes daily more expensive, 
and one of the western lines has now taken up concrete, at all 
events tentatively. Able American engineers, however, argue 
with much force that when the trestle goes either steel bridges or 
stone or brick viaducts ought to take their place. But it must 
not be forgotten that very excellent viaducts can be built of 
concrete. ; 
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THE NEW BRIDGE OVER.THE WEAR. 
No. II.* : 

THE principal feature in the execution of this contract 
is the method employed in the erection of the main 
river span, which, for the reasons given at the conclusion 
of our previous notice, could only be carried out on the 
“overhang” principle. The girders were {built~ out, 
member by member, until a junction was*made in the 
middle, the overhang loads being taken ‘by ‘temporary 
steel ties attached to steel towers erected over the main 
piers, with back ties attached to the extreme ends ‘of ‘the 
smaller spans, and the weight of each ‘shore span being 
utilised for anchorage. On the completion of the land 


proceeded, and the longitudinal bearers and floor plates 
of the roadway were put in position for a considerable 
distance from the pier, so as to give lateral stiffness to 
the structure. Thus, by the addition alternately of web 
members and of booms, the first portions of the work was 
successfully completed, and the span built out to a dis- 
tance of 80ft. from the pier. During the erection of the 
main girders, temporary steel ‘towers, 70ft. high, were 
erected immediately over the end.vertical’postsiof the 
main girders. The tops of these towers were ‘connected 
by heavy plate ties to gusset plates at the further ends 
of the adjoining land spans, and from the ‘gussets'at the 
top of the towers other ties were carried to gusset plates 
riveted to the bottom booms of the end of the overhanging 











THE NEW BRIDGE FROM WEAR STREET 


spans, the main bearings of the river span were placed in 
position on the river piers, and upon these the first por- 
tions of the lower booms of the main girders were laid. 
The end vertical posts of the main girders were then 
erected and temporarily secured to the land span by bolts 
passing through angle cleats near the top and by wedges 
at the bottom. By this means the end posts were 
adjusted to the proper inclination from the vertical and 
set in true relation to the bottom boom. All this time 
also the lateral position was carefully adjusted. Pre- 
vious to setting the girders, the ends of the bottom 
booms of each span were faced to a true surface, and 


portion of the river spans. These ties were Jeft with an 
uncovered gap of 18in. about the centre of their length. 
When the towers and first set of supporting ties had 
been erected, the top boom ties were released by 
means of hydraulic jacks, with a hydraulic stressing gear, 
inserted in the gap referred to. Pressure was admitted 
to the jacks which drew the upper and lower ends of the 
temporary ties at the gap towards each other; the over- 
hanging portion of the river span was thus raised and the 
ties at the top booms released, A force of about 200 tons 
was exerted on each pair of ties to draw the two ends 
together. This force was calculated to take the whole 





PIERS NUMBERS 2 & 3 


packing blocks, made up of four steel-thrust slabs, having 
a total thickness of about 12in., were inserted be- 
tween the main girders of the land and river spans. The 
blocks were carefully fitted so that a perfect distributior 
of the stresses at this point was obtained. The top booms 
of these two spans were then connected by tie plates 
riveted to the side webs and tops of the booms. The 
first length of the bottom boom was held in place by 
temporary tie rods until the first main diagonal members 
were fixed in position. The second vertical member and 
th. ‘st length of the top boom were then built and 
formed a support for the next portion of the structure. 
The cross girders were fixed and riveted as the erection 





* No. lL, appeared June 4th, 


weight of the overhanging portion on to the ties and to 
relieve the temporary ties at the end posts, which had 


previously borne the whole of the stress. When the cal- 
culated load on the jacks was sufficient to release the 
stress on the end post ties, the rams were locked and the 
end post ties were cut through and the continuity between 
the land and river span severed, except at the butting 
faces of the bottom booms. Previous to stressing the 
inclined ties with the 200 tons the end post ties were 
carrying a load of 460 tons. On cutting out the end-post 
ties the tops of the end-posts over the river pier came 
together only 0.04in., a testimony to the efficiency with 
which the operation of relieving the ties of stress had 
been carried out. It was then necessary to raise the over- 








~ aes, 
hanging portion of the span an additional 3in., so ag to 
make due allowance for the subsequent straining of the 
supporting ties and consequent future deflections of 
the girders. This lift accomplished, the upper ang 
lower portions of the ties were connected by their 
joint covers at the gap, the stressing gear was 
removed, and the tie took the load direct throughout, 4 
series of views showing the tie intact, half bored through 
and removed, is given on page 603. ‘ 

The erection of the span again proceeded, and the main 
girders were built out for another 50ft. in a similar 
manner. Additional gusset plates were riveted to the 
bottom booms near the ends, and a second set of ties 
-were built, a gap being left in these as in the first sets of 
ties, whilst the same stressing gear was used to pull the 
ends together. A force of about 385 tons was applied to 
each main girder, and the previous inclined ties were 
relieved of all stress, and the entire weight of the over. 


hanging portion carried on the new ties. The third stage 





THE CAISSON SHOWING LOWERING JACKS 


in the erection was now reached, and the main girders 
were built out to the centre of the span. The final or 
closing length of about 8ft. was retained in the bridge 
yard in a partially finished condition. The material for 
this length was a few inches longer than the estimated 
requirements, and the rivet holes had been drilled only as 
far as could be done with any degree of certainty. When 
all was ready for the erection of the closing lengths, the 
requisite measurements were taken across the gap by 
means of wooden rods. These rods were then sent to the 
Dalmarnock works, Glasgow, where the various plates 
and angles forming the closing lengths were marked, cut, 
and finished off. The material was then sent forward, and 
put in place, but joined at one end only, the other being 
left free. This arrangement allowed—previous to the 
final joining up—for the expansion and contraction as 
well as the lateral and vertical movements which were 
continually taking place in the structure. It was recog- 
nised that the question of temperature played a not 
unimportant part in the successful closing of the ends, 
and the various parts had been designed with great 
precision so as to ensure an accurate junction, with a 
prevailing temperature of 60 deg. Fah. The day chosen 





THE CAISSON SHOWING LOWERING JACKS 


—October 15th, 1908—proved exceptionally favourable, 
as both the temperature and general conditions were 
similar to those when the measurements for the closing 
ies were taken. At 12 noon the halves of the main 
irder came together, and as the day was dull there was 
practically no lateral or vertical movement. A few 
drifts at each of the four booms were rapidly driven home, 
and immediately afterwards bolting-up commenced at al! 
points. The holes so nearly coincided, and so rapidly did 
the bolting proceed, that the junction was practically com 
pleted within thirty minutes of being commenced! 

In the event of unfavourable climatic conditions 
having been experienced, provision had been made for 
adjusting the two ends vertically, horizontally, or laterally. 
The jacks, previously alluded to, were placed in position at 
the ends of the 200ft. spans, ready to supply the power for 
adjusting vertically, while special jacks were so secured to 
the floor of the second 200ft. approach span on the South- 
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-1 «ide as to have enabled the north half of the structure 
oie 28 5 longitudinally. Lateral adjustment 
= srovided for by a series of diagonal bracing, joining 
eh sposite halves of the centre span at each side of the 
ps length. When the main girders were joined in 
re centre, the expansion bearings at one end of the 330ft. 

an, which had previously been locked up, were released. 
Nt expansion or contraction of the structure had been 

rmitted to take place at the overhanging ends and at 
the landward ends of the land spans, where provision had 
been made for movement. After the expansion bearings 
were relieved, the whole structure, consisting of the 
temporarily-joined three spans, was fixed at one point 
only and free to move longitudinally at all the other points 
of support. The completion of the steel work of the 
centre span permitted the stress on the temporary ties, 





incidental road and railway approaches, is approximately | 


£450,000. 


Although the bridge was yesterday (Thursday) formally | 


opened by the Earl of Durham for both road and 
railway traffic, some considerable time will yet elapse 
before either the Sunderland Corporation or the North- 
Eastern Railway Company reap their full share of the 
benefits accruing from participation in the scheme, inas- 
much as, at the outset, there will be no tramway service 
operated over the bridge, since the linking up of the lines 
of the Sunderland Corporation tramway system on both 
banks of the river—so as to provide a circular service— 
has been indefinitely postponed. For all vehicular and 
pedestrian traffic tolls will be levied. It is not intended 


at present to utilise the bridge for either local or 
through passenger railway services, but advantages 


STEAM PILE DRIVER. 


SINCE the introduction of steel and concrete piles the 
operation of pile driving has been performed in a somewhat 
different manner to that which was formerly customary. In 
driving concrete piles, particularly, a dolly is found to be of 
great advantage for presenting a cushion between the monkey 
and the head of the pile. This dolly has frequently consisted 
of an inverted steel box tightly filled with sawdust or other 
similar material, which naturally came next the concrete. 
A block of elm placed on the inverted bottom of the box 
received the blows of the monkey. In America a similar 
device has been employed, only in this case a block of elm 
was used instead of the sawdust. In earlier steam pile 
drivers the piston-rod of the monkey was carried through the 
bottom of the latter and rested on the top of the elm block, 











WEB TIE-PLATE INTACT 


due to the load, to be released by raising the landward 
ends of the land spans. Hydraulic jacks, placed under- 
neath the main girders at these ends, were used for 
the purpose. The spans were raised about 10in., which 
proved sufficient to make the river span—which de- 
flected 2jin.—self-supporting and-to slacken off the 
temporary ties. A joint in each back supporting tie 
was then unbolted and the main girders of the land spans 
were lowered to their proper level. The temporary towers, 
which were erected on the end vertical posts of the main 
girders, were 7O0ft. high, and were built at the site in 
three sections and lifted into place by cranes. Each pair 
was braced together diagonally so as to resist the over- 
turning effect of the wind. The base of each tower was 
9ft. long by 4ft. 6in. wide, and was bolted round the edges 
to the top of the end post. During the operations of 
initially stressing the supporting ties, and also during the 
progress of erection, various movements occurred at the 
top and base of each tower. To avoid severe secondary 
bending stresses in the tower, due to these movements, 
the bolts in the front and back edges of the base were 
slackened, leaving the tower free to pivot longitudinally 
toa slight extent on the top of the end post. Before 
the closing length of the back ties was inserted the 
towers were pulled back 44in. at the top so as to allow 
for the elongation of the supporting ties due their unusual 
length, but when the maximum loads were on the tem- 
porary towers they were practically in a straight line 
with the end posts of the main girders. The supporting 
ties were formed of groups of flat plates, 24in. and 30in. 
wide, and were supported at several points by timber 
trestles. All the joints in the ties were formed by turned 
and fitted bolts, of which some 20,000, generally 
1,;in. in diameter, were used. Before deciding to utilise 
bolts instead of rivets several tests as to their rela- 
tive shearing strength were carried out, with the 
result that steel bolts 1,,in. in diameter, turned and 


fitted into drilled holes, were found to be quite equal to | 


lin. diameter steel rivets 
1\;in. drilled holes, whilst for temporary work bolted 
connections were much more convenient than riveted 
connections. 

The effect of the weather conditions upon the 
large exposed surface of the supporting ties was readily 
apparent in the rise and fall of the overhanging 
portion of the span. 


hydraulically driven into | 


During the warm weather of | 


September last the point of the span moved transversely | 


& maximum distance of 1in. 


Many of the members of | 


the main girders during erection required strengthening | 


and stiffening on account of the erection stresses. Several 


of the main diagonal ties, formed of flat plates, were | 


temporarily converted. into compression members by the 
addition of angles and lattice bracing. The bottom 
booms, particularly at the ends, were also strengthened. 
As some illustration of the forces dealt with, it may be 
cited that the stresses in the back ties of each half span 
amounted to about 1200 tons and in the front ties to 
about 1400 tons, and the maximum weight suspended 
from the temporary ties before the closing lengths were 
fixed was 2400 tone. In the tests carried out by the 
North-Eastern Railway Company on Thursday of 


last week (June 8rd), in the presence: of Lieut.- 
Col. von Donop- of . the Railway Department of 
the Board of Trade, the river span showed a 


deflection of lin. under a load of twelve locomotives, 
representing an aggregate weight of about 1190 tons. 
The land spans were tested with eight locomotives of 796 


TIE-PLATE HALF CUT AWAY 


will arise in diverting over ‘the new 


TIE-PLATE WHOLLY CUT THROUGH 


bridge the or a support was given to it by a toe fitting into a recess in 


traffic emanating from the Stella Gill district of the | the bottom of the monkey. In the former case there was 
Durham coalfield and passing to the Sunderland south | always a danger of wetting the top of the elm block, and in 


docks for shipment, the working of which has hitherto 
been attended “with considerable inconvenience, and 
resulted in congestion in the proximity of the Sunderlan 
central station. As previously remarked, the works have 
been designed by Mr. Charles A. Harrison, D.Sc., New- 
castle-upon-Tyne, the chief engineer of the North- 
Eastern Railway Company, and he has been represented 
at the site by Messrs. Philip Bulmer and F. C. Buscarlet. 


| 


the latter there was an element of unsteadiness through the 
surface of the bottom or striking part of the monkey being 


q | only partly available for delivering the blow. 


In the case of the pile driver which forms the subject of 
the present notice, and which is the invention of Mr. James 
Garvie, it will be seen from the engraving that the support to 
the monkey is taken from the dolly by means of two side 
rods, thus leaving a closed end and all the surface of the 
bottom of the monkey available. In the illustration M is the 


From the inception of the works Mr. Andrew S. Biggart, monkey or steam cylinder ; G is the cylinder cover and gland ; 
the managing-director of the contracting firm—Sir| ¥ js the hollow piston-rod through which steam enters the 


William Arrol and Co., Limited, of Glasgow—has taken 
the principal direction, whilst Mr. R. C. Macdonald was 
in charge of the work in connection with the foundation 
and erection. The scheme and details of the erection 














PIER No. 2 LOOKING NORTH—AUG. 24, 1908 


were prepared under the direction of Mr. Adam Hunter, | 


A.M. Inst. C.E., the chief of the technical staff of Sir 
William Arrol and Co., Limited, and Mr. J. M. Moncrieff, 
M. Inst. C.E., of Newcastle-upon-Tyne, acted as consult- 
ing engineer so far as concerned the question of the 
strength and sufliciency of the temporary and permanent 


tons total weight, and the deflection was jin., whilst the | work for the stresses the parts had to bear during the 


deflection of the 212ft. skew span carrying the north 
approach lines over the Hylton, Southwick, and Monk- 
Wwearmouth branch was lin. under the same load. The 
smaller bridges comprised in the approach works on both 
sides of the river were submitted to- a test load of two 
ocomotives, and the deflections varied from 3in. to. }in. 
The total cost of the new Wear bridge, including the 


| 
| 





various stages of the erection. 

We are enabled to give herewith an interesting series 
of engravings.showing various details of. the bridge. 
The series of progress views on page 608 is also note- 
worthy. 
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STEAM PILE DRIVER 


cylinder ; I shows the ports in the piston-rod ; R shows the 
slide and supporting rods and C the crosshead; W is the 


| wooden block ; D the dolly, which may be of any suitable 





) 


form ; S the steam inlet to which a flexible tube is attached ; 
and L is the lever for working the automatic exhaust valve 
by means of the chord. 

The monkey has a variable stroke of 6ft. Gin. There is no 
strain on the flexible tube, as it does not move up and down 
with the monkey, but only descends with. the pile, being 
attached to the piston-rod and not to the cylinder. The 
whole weight is always on the pile, and hence, during driving, 
there is no strain on the pile engine frame. This, it is 
pointed out by the inventor, is of considerable advantage 
when driving piles from a barge, asthe equilibrium of the 
latter is more easily maintained. 

We may add that this form of pile driver is heing manu- 
factured by the Southgate Pile Driver Company, of 12, 
Savage-gardens, E.C. 
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ELEVATED REINFORCED CONCRETE COAL 
STORE 


A LARGE proportion of the coal used in Montreal has here- 
tofore been delivered by the railways to the coal yards of 
the dealers along the lower levels, from which it was drawn 


headway of 11ft. above the ground. The bins, which are 
25in. deep, are surmounted by a working floor carrying a con- 
veyor system for distributing the coal from the elevator to 
the various bins. The upper storey enclosing the conveyor is 
of wood, roofed over, and covered with felt and gravel 
' roofing, laid according to the Barrett specification. The coal 

















up inclines to the houses of the consumers. In order to obviate 
this uphill haulage, the Hartt and Adair Company recently 
established a new yard at the highest point touched by the 
railways near the north-eastern residential section, so that 
practically all the loads would be taken down hill. To econo- 
mise further in the matter of handling, the company decided 
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Fig. 2—PART PLAN OF THE BUILDING 


to build reinforced concrete coal stores of the most modern 
type, in which the coal is stored in overhead bins, and 
from which it may be drawn as required through gravity 
spouts. The capacity of the structure as at present completed 
is 6000 tons. Provision has been made for future extensions. 
The first pockets of this design were built only three years 


Fig. i—-REINFORCEO CONCRETE COAL STORE 











is delivered in hopper-bottomed cars, which empty into a 
hopper under a siding. This hopper is, in turn, emptied 
by an elevator system which conveys the coal to two dis- 
tributing belts over the tops of the bins. The main columns 
extend to the tops of the bins, and are specially formed with 
vertical checks to permit the introduction of 3in. plank 
partitions. In this way bins may be formed from column to 
column throughout the structure, or as many partitions may 
be omitted as desired to give bins of large size. With the 
exception of the top covering and the bin partitions the whole 
structure is of reinforced concrete. The general arrangement 
of the siding, elevator, and roadways under the structure are 
clearly shown in Fig. 1. 

One end issemi-cylindrical in shape and is the permanent end 
of the building, the provision for extension lengthwise being 
at the square end facing, shown in Fig. 1. In this view the 
corbels may be seen on the columns ready to receive the 
future longitudinal beams. 

Transversely across the building the columns are placed at 
17{t. centres, forming four bays or wagonways. Longi- 
tudinally the columns are 18ft. apart centre tocentre. Rock 
is found almost at the ground surface. At the site of each 
column the loose rock was excavated 5ft. square, and a layer 
of 2in. of sand was put in before the concrete for the roofing 
was deposited. Just above the ground level the column 
section is contracted as an octagon of 354in. The main 
beams or girders run lengthwise of the building, those under 
the outer walls having a section 22in. by 414in., the centre 
three being 24in. by 48in. The transverse beams over the 
columns have a section 18in. by 3]4in. There are also two 
intermediate transverse beams dividing the bay, or floor of 
the bin above, into three equal panels 3ft, wide. Each of 
these intermediate transverse beams has a section 18in. by 
254in. 

The floor of the bins is 5}in. thick. 

All the columns extend above the floor to the full height 
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The Excineer 


Fig. 3—-TRANSVERSE SECTION OF THE COAL STO?E 


ago. That described in this article was built during the 


summer of 1908, and put into commission in the autumn. 
Fig. 1 illustrates the completed structure. The bins proper 
are carried on four rows of octagonal columns, giving a clear 





of the bins, and are tied across the tops by reinforced concrete 
beams. 
for the longitudinal ones, while those running transversely of 
the building are 10in. deep and 25gin. wide. 


WT Gchagene! Couaprn 
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Swain Sc. 


These latter beams are 10in. deep and 274in. wide 


of each of the sides of the bins is a vertical column extendin 

from the floor to the top of the bins. In the exterior walls 
these serve as buttresses to the concrete walls, while for th 

other bin sides they shorten the span of the partition planks, 
so that only 3in. thickness of spruce is required for this pgp’ 
pose. These intermediate columns are 14in. by 32hin,, while 
the main corner columns are 24in. square with a wide base 
The general arrangement of bin will be seen by referring to 
Fig. 2. Fig. 3 shows a general transverse section of the 
structure. The exterior walls vary in thickness from Gin, to 
5gin., to 5in., to 4in., the change taking place abruptly on the 
inner face at intervals of 6ft. 3in. in heigbt. 

Throughout the work plain, round, mild steel rods were 
used for reinforcing. As typical construction, the steel : keleton 
of one of the main longitudinal floor beams and of one of the 
corner columns in the bins will be described. 


w Fig. 4 shows the actual construction of the reinforcing of 








Fig. 4—METHOD OF REINFORCEMENT 


one of the large beams, while Fig. 5 gives a diagram of the 
same beam. Its heavy reinforcement, as well as the provision 
for continuous beam action, are worthy of special note. The 
concrete section is 24in. wide and 48in. deep to the top of the 
floor. The bottom corners are slightly chamfered. _Under- 
neath the floor slab there is a wide straight fillet Sin. cach 
way, and over the columns a haunch Yin. deep and 1din. long. 
It will be observed that the main loads on this beam occur at 
the two intermediate cross beams, giving a concentrated load 
at each of the third points. The reinforcing consists of five 
lfin. round rods, 44in. apart, and 27in. above the bottom of 
the beam, their length being 17ft. 8in., that is 4in. short of 
the distance centre to centre of columns. A second tier of 
five 1fin. round rods bent is placed, as seen in Fig. 5, 4tin. 
above the lower set, These bent rods have their ends 
extending 5ft. 6in. past the centre of the columns, and to 
allow for the lapping of the corresponding rods of the 
adjacent beam one end is set up 2in. higher than the other. 
The centre 6ft. of length is straight. The rods are wired to 
stirrups made of jin. round. The stirrups, six at each 
end, are placed Sin. apart and inclined at an angle of 45 deg. 
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Fig. 5—REINFORCED BEAM 


It will be observed that the shape of the stirrup conforms 
with the fillets on the side of the beam. 

The column reinforcement below the bins consists of eight 
rods gin. diameter placed at the angles of an octagon 2in. 
from the outside face of the’ column. The octagonal shaft of 
the column is 8ft. 9in. long. In this height there are twelve 
Zin. hoops, 6in. apart at the middle, the spacing increasing 
gradually up and down until the hoops are 12in. apart. 
Above the bin floor the columns perform a different function, 
inasmuch as any set of partitions may be in and a full bin 
may be adjacent to an empty one, consequently beam action 
must be provided for. To allow for these stresses there are 
four lin. rounds in each side 2in. from the outside. At the 
base the bottom 6ft. of the column is flared out, and the rods 
are spread out like tree roots, their extreme ends embedded 
in the floor beams being 5ft. from the column centre. The 
intermediate partition columns are reinforced with rods to 
take the beam action, the ends being bent slightly inward 
to enter the supporting beams at the floor and top of the 
bins. 

The floor reinforcement, speaking generally, is of sin. and 





In the middle 





gin. rounds Yin. apart, placed lin. from the top and lin. from 
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rof the-floor slab. The outside wall reinforcement | 
onsists of horizontal rods lin. from the outer | 
bout 6in. centres, varying from gin. at the bottom 
Staggering these at the but- 


the_bottom 
generally © 

sata os 
om a the top of the bins. 


sd = are 4ft. rods lin. from the inside face of the walls, 
tbe ai e varying, as in the main wall reinforcing, from 4in. to 


Tas eonerete for the work was made as follows :—For founda- | 
tions 7 3:5; for beam and column work, 1 : 2:4, with 1: 2:2 | 
for a thin layer in the beam bottoms. For all beam and column 
work the stone was %in., screened from all dust. ; Canadian 
Portland cement was used throughout. The mixture was 
made quite wet and the surfaces are very smooth. _ 
Concreting operations were commenced in the middle of | 
June and completed about the middle of September. All | 
was machine made. Advantage was taken of the | 


sean shaft pit in which to set the mixer, so that all | 
materials were dumped down into the machine from barrows, | 


in which it was wheeled from the stock piles along the | 
ye timber for the superstructure of the roof was ordered 
d used as a falsework scaffolding, for which purpose i was | 
holted together. On the completion of the concreting it was 
taken down and used for its permanent work. Its use facili- | 
tated the handling of the wall formwork very materially, and | 
it also formed a very efficient system of bracing for the long | 
vertical rods composing the reinforcement of the columns. 
As each bin has six holes 2Gin. by 36in. through the floor for 
emptying purposes, these holes were selected for the position 
of the temporary falsework posts, which did not therefore 
interfere with the finish of the concrete as work progressed. 

The building was designed by Mr. Adolphe Suck, | 
M. Am. Soc. C.E., of Hyde Park, Mass., and erected under 
his supervision, Mr. R. Jeffers being his resident engineer. 
The contractors were Messrs. Byers and Anglin, of Montreal, 
to whom we are indebted for the information contained in 
this description. 


an 








THE DREDGING OF THE RIVER THAMES. 
THE last annual report of the Thames Conservancy as consti- 
tuted under the Act of 1894 has been presented, and deals 
principally with the operations of the Board in connection 
with the deepening of the river. The channel between 
Gravesend and the Nore, which is being formed under the 
Act of 1905, is still incomplete, although a very large quan- 
tity of material has been removed from it during the year. 
The ultimate dimensions of the channel are to be 1000ft. 
wide and 30ft. deep. For the purpose of comparison we have | 
shown in the table the ruling depths and channel widths 
obtaining in the several sections of the river during the past 
four years, the figures being taken from the latest and earlier | 
reports. The corresponding figures for the river above 
Gravesend are also given in the table. 

The new bucket dredger has been at work during the year 
in the Lower Hope, and has raised 618,892 cubic yards of 
material. The large suction dredger—I.ord Desborough— 
which only commenced regular working in February last year, 
has been employed between the Nore and the Chapman 
Light, and raised 1,032,000 cubic yards of sand and silt. 
Between Gravesend and London Bridge 305,280 cubic yards 
of material have been dredged during the year, 


Proposed dimen-| 








AN ELECTRICALLY DRIVEN PAPER MILL. 





THE electrical operation of such a works as that of the 
Felling Shore Paper Mills, Limited, an industry which has 
been established for upwards of 150 years on the banks of the 
Tyne, possesses a considerable degree of interest to the 
electrical engineer. These works are supplied from the mains 
of the Felling system of the Northern Counties Electricity 
Supply Company, Limited, a transformer sub-station being 
erected on the works site, near to the main entrance from 
the roadway. An underground service of three-core lead- 
covered cable carries current at a pressure of 5500 volts and 
40 frequency to a 300-kilowatt Allgemeine Elektricitiits 
Gesellschaft oil-cooled transformer, having its neutral point 
earthed. The cable is led through Reyrolle high-tension 
fuses to the transformer, this part of the apparatus being 
contained in a brickwork chamber, with locked door, and 
therefore only accessible to the Electric Company’s official. 
From this two low-tension cables, one a three-core cable 
and the other a four-core cable, with neutral wire carrying 
three-phase current at 440 volts between phases, run to a 
second chamber in the transformer house, in which are 
Reyrolle dividing boxes, the current then passing through 
transformers to the low-tension board. This, together with 
the wiring for the power and lighting thronghout the works, 


| was erected by Messrs. Warren, Beuitie and Co., of Middles- 


brough and Newcastle-upon Tyne, and consists of a main 
panel, three power panels, and one lighting panel, the neutral 


| cable core being taken to the last named panel. Every panel 
1s equipped with Reyrolle low-tension fuses and a three-pole’ 


switch, while the power panels have Nalder ammeters. The 
lighting load is divided into three circuits, leading respectively 


| to the bag machine-house, workshop, offices, &c., the first 


floor, and the machine shop, cutter-house, &c. The lighting 
of the main switchboard is taken direct from the low-tension 
terminals of the transformer, so that no manipulation of the 
switches in the case of a fault will put the operator in the 
switch-house in darkness. All the wiring throughout the 
works is carried out with rubber covered wires carried on por- 
celain supports, which are, in their turn, mounted on wooden 
cleats fixed to the walls of the building. This precaution is 
necessary on account of the large amount of water and steam 
used in the various processes of paper manufacture. The 
motors and controllers used throughout the works equipment 


| are of the British Westinghouse Company’s manufacture, the 


motors being, with one exception to be noted later, of the 


| squirrel cage type, having autostarters. 


The operation of the firm is limited to the production of 
brown paper in various shades, using as raw material bagging 
and waste rope, which is brought to the works either by barge 
or cart. The works cover a large area, and are conveniently 
situated for this purpose, having a river frontage, giving 
moorage for barges or lighters. From these the raw material 
is hoisted to the top floor of the warehouse by means of a 
Pickering self-delivering hoist, electrically operated. By 
means of @ universal control, the crane hook can be raised or 
lowered at the rate of 120ft. per minute, and it is also possible 
by a movement of the same handle to run the monkey sup- 
porting the crane hook inwards over practically the breadth 
of the warehouse, and outwards on to a cantilever girder pro- 
jecting over the river. The bags, which weigh from 6 cwt. 
to 10cwt., can be hoisted directly out of the barge and 




















i 1905. 1906. 1907. 1908. 
sions of channel.} 
| o 4 
Section of river. Length, | a5 a t; a 2 a8 a - re 
$j)4s/3]ss| 2 43/2 | 43) € | 46 
e | 2? = a”, = a% = a | = a 
' 
miles. ft. ft ft. ft ft. ft. ft ft ft. ft 
Nore to Mucking 135 1000 20 100 26 1000 26 1030 | 2 1.00 | 2 
(8.0) (25) (800) (25) (800) | (25) | (109) | (30) 
Mucking - Cliffe Creek .. 2 10c0 | 1000 25 1000 25 1000 | | 1000 | 25 
| (24) | (24) | | (2% | (450 | Go) 
Cliffe Creek—Gravesend .... - Su 4 1000 | 8 1000 26 1000 26 1000 | 2 100) 
| | (23) (24) (24) | (24) 
Gravesend—Crayfordness .. .. .. .. .. .. .-| 8} | 1000 | 24 1000 24 1000 24 =| 1000 1000 24 
| | (790) (1?) (750) | (17) (205 
Crayfordness—Crossness .. .. .. .. .. .. ..] 5 500 | 22 500 2 | 500 22 | £&00 22 5cO 22 
(20) | (20) | | (20) (20) 
Crossness—Margaretness .. .. Sierra x | 13 500 | 22 | £0 S 5.0 6 500 | 16 500 17 
| qs) | ( | | 
Margaretness—Royal Albert Dock .. .. .. .. .. | 4 500 22 |; 5.0 17 500 18 50; 19 360 | 22 
Koyal Albert Dock—Millwall | | | | 
Woolwich Reach .. 0... 0. 0. ce we ee | 300 | 18 300 | 14 | 30 / 14 300 | 14 300 | 14 
Bugsby’s Rea.h 1 |) 30} 18 300 | 18 | 300 | 18 30 | 8 | 30 | 18 
i? l (2) | (1s) (12) | 2) 
Blackwall and Greenwich Reaches .. .. .. . 300 18 300 16 | 300 16 | 300 16 300 | 16 
Millwall Dock—Tnauwes Tunnel... .. 2... r 2 3) | 16 300 Le | 300 16 300 16 300 | 16 
| | (13) 
Thames Tunnel—London Bridge... .. .. «2 | 2c0 14 200 14 | 200 14 200 14 200 | 14 
| 


Depth over Thames Tunnel 1éft , 120rt. wide. 





* Depth over a considerable portion of this length. 


Notr.—The depths first stated are those which obtain generally throaghout the reach ; the figures in brackets are dimensions obtaining in limited 


po-lions of the channels. . 


The Barking Reach section of the river between Crossness | 
and Margaretness continues to give much trouble The | 
channel has been deepened to 22ft. at low water, but owing | 
to the continuous silting in the reach its depth is now reduced | 
to 17ft., only slightly better than the depth available in 1905. | 
The report refers to the question of the discharge of solid 
matter from the drainage outfalls at Barking and Crossness— 
a subject which we have mentioned in these columns on 
several occasions. ‘‘ It is,’’ saysthe report, ‘‘ gratifying tonote | 
that the solid matter discharged from the metropolitan drain- 
age outfalls at Barking and Crossness appears to have decreased 
from 100 cubic feet of mud per million gallons in 1906 to 
344 cubic feet in 1908. It is estimated that this quantity 
would be about equivalent to what No. 1 or No. 2 dredger 
could remove in the year, and the Board considered that the 
London County Council should be approached with the view 
of their making some contribution towards the cost of deepen- 
ing and maintaining the reach, and accordingly a conference 
with the Main Drainage Committee of the London County 
Council was arranged. It was postponed, however, on 
account of the impending change in the administration of 
the port.”’ 

The number and net register tonnage of vessels which 
entered and cleared to and from the port with cargo, and 
paid tonnage during the year, were :—Entered, 27,849 vessels, 
of a net registered tonnageof 17,184,484; cleared, 18,859 vessels 
of a net registered tonnage of 9,415,818; total, 46,708 vessels 
of a net registered tonnage of 26,600,297. These figures are 
somewhat less than the corresponding totals for 1907, which 
Were 48,374 vessels of 26,960,942 tons. 





deposited on trucks running the length of the warehouse or 
dropped through hatches to a lower floor. The total height 
of the lift is about 40ft., and the friction hoist is operated by 
a belt drive from a 3 horse-power motor running at 760 revolu- 
tions per minute. Raw material brought to the works by 
cart is hoisted to the top floor of the warehouse by a compact 
hoist, consisting of a 3 horse-power motor running at 760 
revolutions per minute driving on to the hoist barrel of a wire 
rope drum, running at 40 revolutions per minute through an 


| enclosed double reduction gear, made by the Power Plant 


Company, having helical teeth running in oil. The motor 
gear and hoist barrel are in one straight line, and therefore 
occupy but little standing room, while a lever operates the 
motion in conjunction with a combined clutch and band 
brake, 

After being weighed and sorted, the mater’al passes forward 
to a Nuttall rag chopper, consisting of two sets of guillotines 
at right angles to one another. The material is placed on a 
travelling apron and fed by corrugated rolls under the first 
guillotine, cutting it into strips. From this it drops on to 
another travelling apron, runving at right angles, under the 
second guillotine, the strips being then converted into small 
squares, the dimensions of which can be adjusted by altering 
the feeds of the two aprons. This machine is belt driven by a 
15 horse-power motor, running at 460 revolutions per minute. 
After leaving this machine the chopped material is placed in 
a revolving boiler into which water, &c., is run. In this 
boiler the material is subjected te steam heat for a period of 
three to seven hours. There are two boilers, one of which is 
20ft. long by 6ft. diameter, revolving at 1.1 revolutions per 





minute. It is driven by a 5 horse-power motor running at 
760 revolutions per minute, and the large speed reduction of 
700 to 1 is obtaiued in an efficient and quiet running manner 
by first of all using a belt reduction of 2 to 1 on the motor, 
then using a single reduction helical gear running in oil, sup- 
plied by the Power Plant Company, having cut teeth, giving 
a reduction of 10 to1. From this a pinion of 10in. diameter 
drives a 34in. gear wheel by involute teeth, and the final re- 
duction is made by a 14-toothed pinion gearing into a toothed 
wheel having 96 teeth of 2tin. pitch mounted on the rag 
boiler shaft. Steam is admitted through a pipe and gland at 
the end of the rag boiler shaft, which is perforated to allow 
admission into the space of the boiler. This is clear, with 
the exception of radial straps or breakers, which serve to 
stiffen the shell and also to break up the mass of rag pulp 
during the process of revolution and prevent the formation of 
lumps. Another rotary boiler is installed for dealing with 
other materials, measuring 7ft. in diameter by 11ft. long, and 
running at 1.3 revolutions per minute. It is driven in a 
similar manner to the above arrangement. In the drum of 
each boiler are fixed two doors, with covers similar to the 
manholes in an ordinary boiler; these, when being brought 
to the top of a revolution, are opened ready for the reception 
of the raw material. They are then closed and the drum 
rotated. In order to ensure that the boiler when stopped will 
remain with the filling doors in the opening or filling posi- 
tion, and will not slide back owing to unequal distribution of 
material in the interior, a brake is mounted on a high-speed 
shaft of the driving gear. After boiling, wire strums are 
fitted on the filling doors, and the doors turned to the lowest 
position in order to draw off the water and retain the pulp. 
In some cases, where the material is very dirty, clean water 
is run in, and the material revolved for another half-hour, 
being again strained. After the water is run off, the wire 
strums are removed, and the solid material is tipped out and 
carried to the beaters. 

These machines consist of a series of eighty flat knives 
mounted axially on a roll or drum; these, in revolving, pass 
close against a grid or bed of about twenty sharp-edged bars, 
placed at a slight angle to the teeth. Between these two 
tearing surfaces the boiled rags, together with an admixture 
of water, size, alum, and colouring matter, such as ochre, 
pass and are drawn or torn into small fragments. The equip- 
ment in the installation now being described consists of six 
sets of breakers working in three setsof two in tandem. The 
whole equipment was driven by means of a horizontal com- 
pound condensing engine of 160 indicated horse-power. The 
fly-wheel of ‘he engine consisted of a gear wheel 11ft. in 
diameter, driving a pinion on the main countershaft which 
ran below the beater foundation. From this large pulleys 
carried belts, which ran to the pulleys on the beaters and were 
provided with fast and locse arrangements. As the capacity of 
each beater is from 4 cwt. to5 cwt., and as all the beatersare not 
necessarily running at the same time, it is apparent that this 
arrangement involved a good deal of waste power, and on 
electrification of the works it was decided to cut up the drive 
into three sections, the first consisting of the first beaters of 
the two tandem sets, the next of ths second beaters of these 
sets, and the third of the first and second of the remaining 
set, The advantage of this arrangement is that as the first 
beater is emptied into the second beater of each set, and as 
previously to this the material is beaten specially vigorously 
for, say, half an hour, there seemed more likelihood of equal- 
ising the load on the motor if this crossed arrangement of 
drive were adopted. The space available for the installation 
of the motors was very limited, and a further complication 
was that at certain times high tides flooded the basement. 
To meet this, one motor was mounted on a girder platform 
at one side of the room, while two others were mcunted in 
the basement on pillars clear of high-water level. This gave 
an approximately horizontal drive—an advantage, inasmuch 
as the shafts of the beaters carrying the knives are gradually 
lowered on to the bed-plate as the pulp becomes disintegrated, 
and there is least variation of tension on the belts by this 
arrangement. Two of the motors are of the three-bearing 
type, but the third motor, which is mounted between the 
foundations of two sets of beaters, is of a specially narrow 
type with two bearings, and carrying one pulley at each end 
of the shaft. As the total space between the foundation walls 
is only 4ft. 6in., leaving an available width between the 
pulleys of only 243in. , it will be realised that the 50 horse-power 
motor running at 570 revolutions per minute fully utilises 
the space available. 

The girder platform carrying one of these motors is ex- 
tended to what is virtually the controller switchboard of the 
room. It contains the three auto starters for the motors, 
and three supplementary three-pole main switches in series. 
From this position, therefore, one man can start up a whole 
set of beaters, having the whole room in full view. Un- 
usually heavy fuses are provided, inasmuch as this type of 
work involves very great jumps of load should the machines 
get choked. Short overloads are not injurious to induction 
motors, but in order to prevent continued overloads on the 
plant an ammeter is installed for each motor on the working 
floor of the building, each dial having on it a red mark to 
serve as an indication to the attendants of the operation of 
their machines. In addition to the beater-room above 
described an additional plant consisting of two self-emptying 
beaters has been erected, each beater being of 900 lb. capacity. 
These are of the same general type as those above described, 
having rolls 4ft. in diameter and 3ft. 6in. wide, and these 
machines are operated by a 75 horse-power motor running at 
570 revolutions per minute. 

We now come to the actual papermaking machinery. 
This is one of the very few papermaking plants driven 
electrically, and it is unusual in being driven by an 
alternating - current motor. The engineering difficulty 
in this respect will be realised when it is known that a 
variation of speed ranging from 8ft. per minute up to 200ft. 
per minute on the paper passing over thy calender is re- 
required, and slip-ring motors are inadmissible, inasmuch as 
the machine works according to the orders received by the 
mill, and not for stock purposes. In this way it is quite 
possible that although the mill might run for two or three 
weeks at a time on the slowest speed, with a slip-ring 
regulation as much energy would be consumed for a speed 
of 8ft. per minute as would be required for the full rate of 
running. The drive was formerly given by means of a 60 
indicated horse-power steam engine, the variation of speed 
on the rolls being obtained by a set of sixteen change wheels. 
This involved considerable loss of time in changing speeds, 
whereas in the method about to be described the rate of 
rotation of the machine can be adjusted without stopping it. 
In place of the old engine shaft, a new shaft carrying the 
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pinion driving the machine was fitted with four different | 


sized pulleys which mated with pulleys on a countershaft 
bearing the main driving pulley from tie motor belt. These 
pulleys are designed to give, together with two sets of change 
wheels, the standard speeds of paper between the limits 
named above which are required by the papermakers. An 
adjustable tightener, which bears lightly on the back of the 
belt between the main shaft and countershaft, can be adjusted 
to keep the belt tight under all conditions, and when it is 
desired to change speed the belt tightener is eased slightly so 
as to allow the belt to be slipped from one pulley to another. 
Incidentally the belt tightener can be used to vary the 
amount of slip on the belt, and in this way minute changes 
of speed can be made on the paper mill down to 1ft. difference 
per minute. 

The motor which is installed is of the British Westinghouse 
type, especially designed to give four different speeds, this 
regulation being effected by changing the number of poles on 
the stator coils, which consist of two separate windings. 
The motor gives an output of 15 to 50 brake horse-power. 
The synchronous speed of the motor under the various 
arrangements of the wirdings are 300, 400, 600 and 800 
revolutions per minute respectively, and the various con- 
nections of circuit are produced by an oil-immersed controller 
or pole-changing device. The rotor of the machine is of the 
squirrel-cage type, and has an auto-starter. The controller 
combines the functions of switching in the auto-starter to 
reduce the pressure on the winding in its first position, 
together with positions for the various synchronous speeds of 
the rotor. The drive includes two sets of change wheels, 
which were part of the original gear, the first set, with the 
arrangements above described, giving sixteen different speeds, 
from 8ft, to 110ft. per minute, the second set giving a 
variation from 19ft. to 220ft. per minute. 

In the steam-engine drive a bevel gear and shafting drove 
a centrifugal back-water pump, a stuff pump, the agitator of 
the machine stuff chest, and water tanks, and also operated 
the shake gear for the wire frame of the paper machine. 
These are now driven separately by a 5 horse-power motor 
running at 760 revolutions per minute; hence, whereas 
the paper-making machine runs at varying speeds, the speed 
of this plant is constant. Here again an improvement has 
been made by the sub-division possible in electric drive. 
Taking up the story of paper manufacture at the point where 
the pulp left the beaters, it next passes over sand tables, a 
series of weirs carrying sand pockets, in which any foreign 
solid matter settles. It then runs under the apron on to the 
wire frame on the paper machine, this consisting of an endless 
belt of wire gauze, running over rollers. At each side of the 
band is a rubber strap, and the pulp is fed on to the gauze 
in a thin evenlayer. The frame is sharply shaken from side 
to side during the whole process, in order that the fibres of 
the pulp, which would naturally assume a direction parallel 
to each other, may be shaken across one another, and so 
become interlaced and make the paper strong. In this way 
an endless film of paper pulp 90in. wide is obtained on the 
gauze, excess of water draining through, part of the band 
passing over a vacuum box which sucks the water out of the 
paper. This being rich in ochre and other liquid constitu- 
ents of the pulp, is returned to the beaters and used over 
again. The film of paper, still very wet, is passed through 
the couch roll, a pair of cylinders covered with felt which 
squeeze more water out of the paper, and it is then strong 
enough to pass over on to a travelling felt band which passes 
the paper over a series of drying cylinders, 4ft. in diameter, 
heated by steam. These cause the paper to give off a small 
proportion of its moisture, and it finally passes over a 9ft. 
diameter cylinder and then through calender rolls before it 
is passed to a frame carrying long bars on which it is rolled 
for transport to the next stage of the process. The whole 
operation now described is continuous, and constitutes the 
papermaking machine proper. In addition to this a dupli- 
cate motor to that driving the papermaking machine 
operates a friction glazing calender used to give a polished 
surface to the paper when this is required. This was 
originally driven by a reciprocating steam engine, but by a 
suitable arrangement of belt drive eight speeds are now 
obtained ranging from 40ft. to 185ft. per minute. 

The brown paper is now taken to the paper-cutting 
machinery, whereby it is divided into sheets of any required 
size. This machine consists of a revolving frame carrying 
guillotine knives, and either once or twice during every 
revolution of the frame a knife cuts the band of paper which 
is being fed forward beneath the knife frame. An expand- 
ing belt pulley on the cutter axle varies the ratio between the 
travel of the paper and the stroke of the knife, while circular 
slitters are also fitted to the machine to cut the paper longi- 
tudinally, if necessary. The frame at the back of the paper 
cutter accommodates nine rolls of paper at, one time, so that 
nine thicknesses can be cut at one time. Formerly the 
machine was driven by a mortice wheel and ‘pinion carried 
by the crank shaft of an 8 indicated horse-power steam 
engine. A belt drive by means of a countershaft has been 
substituted, the power being obtained from a 5 horse-power 
motor running at 760 revolutions per minute. 

The remaining power plant of the works consists of a 
3 horse-power motor, driving the centrifugal pump, which 
raises water to the stuff tank, and which is interchangeable 
with the motor for driving the ‘‘ brush doctor ’’ on the paper 
mill; a 5 horse-power motor, driving lathes, grindstones, 
and circular saw in the millwrighting shop; and a 6 horse- 
power slip ring motor—the only one in the works—driving a 
slitter and reeler friction roll machine for winding reels of 
paper of large diameter and small thickness in very tight 
formation. The electrification scheme above described was 
carried out about a year ago by the Northern Counties Elec- 
tricity Supply Company, Limited. The output from these 
mills since electrification has been considerably increased. 








A NEW WHARF CRANE. 


A 25-TON steam travelling wharf crane, which is of some- 
what special construction, has recently been built by Alex. 
Chaplin and Co., of Govan, Glasgow, and has been erected 
at the Prince’s Dock Berth of the Allan Line steamers, which 
is a very short distance from the company’s works. It will 
be observed from the illustration Fig. 1, and from the draw- 
ing Fig. 2, that the conditions as regards space are not parti- 
cularly favourable, and this fact, together with the great height 
of the steamers now in use in the American trade, made it 
necessary to adopt the special design shown. The crane is 





A LARGE STEAM WHARF CRANE 


ALEXANDER CHAPLIN AND CO., GOVAN, ENGINEERS 


built to travel on rails of 11ft. gauge, the carriage being 
mounted upon sixteen wheels, so as to distribute the weight 
of the crane, which, with the load, is more than 200 tons, 
over as large an area of the quay wallas possible. Upon this 
carriage the structure of the crane is built. The height of 
the tower, which has vertical sides, is 50ft. above the rails, 
which allows it to carry the jib clear of the sides of the 
highest vessels. At the top of this tower the jib is built out- 
wards to give a radius of 40ft., and the height of the end of 
the jib is 75ft. above the rails. 

It is evident that the crane, being of such a great height 
and standing on such a narrow base, the stability had to be 
carefully considered. The machinery and the back balance 
weights, it will be noticed, are placed immediately above the 
travelling carriage, and in this way the centre of gravity of 
the crane is kept low. The driver’s cabin is erected at the 
level of the spring of the jib, and from it all the motions are 
easily worked. At the rear, and at the same level, another 
strong platform is erected, which carries the boiler, water 











CRANE -AT PRINCE’S DOCK, GLASGOW 


tank, and coal bunker. Thus, it will be seen, that although 
the boiler is at a higher level than the engines, everything for 
operating the crane is accessible on the driver’s platform. In 
accordance with the practice which has been largely adopted 
by the builders, a separate set of engines is used for each motion. 
We are infurmed that the crane when tested with a load of 
30 tons at 40ft. radius performed all the operations of lifting 
and lowering, slewing and travelling along the wharf rails 
with the utmost ease. The crane is used principally for the 
heavy coaling work of Messrs. Allan’s steamers. It is sixty 
years since Messrs. Alex. Chaplin first began to make cranes, 
and this latest example of the company’s work shows that 
the experience which has been gained during that period 
has enabled them to deal satisfactorily with unusual require- 
ments, 
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The Engineer” 


OBITUARY. 


THOMAS SMITH." 


THE death is announced of Thomas Smith, of the firm of 
Thomas Smith and Sons, of the Old Foundry, Rodley, near 
Leeds. Mr. Smith was born in Rodley on 2nd of December, 
1837, and was educated at a private school. Having served 
his apprenticeship in a small crane-making business at 
Rodley, in which his father was a partner, at the age of 
twenty-one he inherited a share in the business, which he 
eventually took over in 1860. From that date, by his 
energy and abilities, it grew very rapidly, the works being 
enlarged and new plant added so as to meet the then growing 
demand for steam cranes, of which Mr. Smith was the 
pioneer in that district. He was a worker in the true sense 
of the word, well esteemed by his workmen and all who 
came in contact with him for his sterling character, 
integrity, and long and honourable business career. Mr. 
Smith was member of the Institution of Mechanical 
Engineers, of the North-East Coast Engineers’ and Ship- 
builders’ Institution, and an honorary member of the Leeds 
Engineers’ and Draughtsmen’s Association. In the year 1903 
he took his three sons into partnership, who before that date 
had actively assisted him in the management, and by whom 
the business is now being carried on. 








SHIPBUILDING CHANGES IN AUSTRIA. 


NEGOTIATIONS are nearing conclusion for the purchase by 
the Government of the Austrian Lloyd Arsenal at Trieste. 
The Government is anxious to obtain the ground for the 
enlargement of the harbour facilities, especially for the exten- 
sion of the open harbour. The Lloyd workshops and sheds 
will be converted into storage warehouses, and the docks will 
be fully equipped with machinery for loading and unloading 
vessels, The Lloyd Company is negotiating for the removal 
of its works to the Austro-Americana’s dockyards at Mon- 
falcone. It is proposed to enlarge these very considerably so 
as to provide accommodation for building from five to seven 
large steamships every year. The works will be carried on 

| jointly by the Lloyd and Austro-Americana Companies. 

| It is stated also that the Austrian Government will shortly 
acquire the dockyards at San Marco for harbour purposes. 








BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—A visit 

has been arranged to the Great Western Railway Works, Swindon, 

| to take place on Tuesday, June 22nd. Members intending to Join 

| the party will kindly notify the secretary not later than Saturday, 

| June 12th. The party will travel by the 7.30 a.m, train from 

Snow Hill Station, returning by the 7.25 p.m. train from Swindon, 
arriving in Birmingham at 10,15 p.m. 
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RAILWAY MATTERS. 


Iv is gratifying to learn that the application of block 
signalling on the railways of the United States is increasing, 
although not very rapidly. The last report of the Interstate 
Commerce Commission shows that the total length of road operated 
under the block system at the beginning of the year was 59,548 
miles, a net increase over the previous year of 879, The compara- 
tively small increase is attributed to the financial depression, 


Every day in New York City about twice as many 
passengers travel vertically by elevator as travel horizontally by 
elevated, subway, and trolley car. Figures given in a paper recently 
read before the Electrical Engineering Society of Columbia 
University show that the 8000 passenger elevators in the borough 
of Manhattan carry approximately 6,500,000 per day ; whereas 
the last report of the Public Service Commission states that the 
number carried daily by the surface, elevated, and subway cars in 
the entire city of New York is 3,500,000. 


Tux Board of Trade have issued the report of Lieutenant- 
Colonel Druitt on his inquiry into the cause of an accident which 
occurred on April 9th to an express passenger train, a portion of 
which left the rails at Ouston Junction, near Birtley, on the 
North-Eastern Railway. The inspector states that, from the 
evidence and the description of the state of the crossing after the 
derailment, it is evident that the cause of it was the very weak 
condition of the permanent way at the crossing, due to want of 
proper maintenance. The men in charge of the train acted with 
promptitude to protect it by giving all the warnings possible. 


Tue linking of India and Ceylon by railway is again 
under discussion. There is said to be no serious engineering diffi- 
culty connected with the bridging of the Paumben Channel, nor 
at the south end of the line, for the island of -Mannar is already 
practically attached to Ceylon. But between the southern end of 
the island of Rameswaram and the northern end of the island of 
Mannar there is a distance of about 38 miles, marked by an almost 
continuous coral reef, either covered with shallow water or rising 
above the level of the sea in numerous coral islets—the ‘‘ stepping- 
stones” of Adam’s Bridge—to be bridged. It is further estimated 
that the connection could be made at a cost of £1,660,000. 


As the result of the -satisfactory internal progress 
detailed by Sir Thomas Prince in his report of the Central South 
African Railways for 1908, the Government will immediately pro- 
ceed to the construction of an additional 500 miles of railway, 440 
miles of which are to be built in the Transvaal and 60 in Orange 
River Colony. -The*lines projected .in-the~ Transvaal comprise 
extensions to the Richtenburg and Western Transvaal districts, 
the line from Pietermaritzburg to Bandolierkop, the completion of 
the existing portion of the Gelati Railway, and its extension to 
Jeydsdorp and Letaba, and a line from Ermelo to Pietrekef. In 
Orange River Colony a line is to be built from Sannah’s Post to 
Jammersburg Drift. The authorised cost of construction is 
£1,600,000, the bulk of which will be provided from the guaranteed 
loan of five million sterling, and the remainder from the current 
year’s railway surplus. 

Tue returns of the Pirseus-Athens- Frontier Railway for 
1907 showed receipts 8888 dr. (£356) per mile and expenses 7606 dr. 
(£304) per mile, which left a dividend of 6 dr. 20]. (5s.) per share 
of 250 dr. (£10). The construction of this railway, states a con- 
sular report, has been most difficult owing to the mountainous 
nature of the district it passes through and the ravinesand torrents 
it crosses ; in many places there have been serious landslides and 
much difficulty was encountered in bridging the Gorgopotamos. 
The efficient state of the permanent way, the regularity of service 
and the difficulties that have been overcome, reflect great credit 
on the company and itsengineers. It is to be hoped, the report 
states, that before long the line in Turkish territory connecting 
the Greek frontier station with the main European lines will be 
completed, and then Athens will be at last in direct railway com- 
munication with the restof Europe. 


RecENTLY the Railway Times published the official 





returns of the fifty-four principal. railways.in the.United Kingdom. 


for the week ended May 30th. These returns show total receipts 
amounting to £2,274,260, being £204,462 more than for the 
corresponding week last year, while the mileage was 21,395, or 56 
more than for the corresponding week. ‘The receipts were at the 
rate of £106 5s. 11d. per mile of line open, an increase of £9 6s. a 
mile as compared with last year. Thirty-six of the returns 
distinguish between the receipts from nger and goods traffic, 
and these show an increase of £199,187 (or £9 8s. 2d.) per mile in 
the passenger receipts, and an increase of £1515 (or a decrease of 
ls. 4d. per mile) in the receipts from goods traffic. The aggregate 
increase on the thirty-six railways for twenty-one weeks in the 
passenger receipts has been £42,829, while the aggregate decrease 
in the goods receipts was £570,763. The aggregate receipts of the 
fifty-four railways for twenty-one weeks (January 3rd to May 
30th) amounted to £40,817,088, a decrease of £471,492 on the 
corresponding period of last year. 


AccoRDING to a consular report dealing with the trade 
of Chinkiang, it is proposed to build a railway from Kuachou, at 
the mouth of the Grand Canal, to Tsingkiangp’u and Hsiichoufu, 
and thence joining the Peking-Hankow line vid K’aiféngfu. This 
line has been surveyed, and the .money is being asked for among 
Chinese merchants, The enterprise, the report states, is to be purely 
a ‘‘people’s undertaking.” The Chinkiang - Hsiichou - K’aiféng 
portion is to be laid first, as the canal provides a temporary trans- 
port for goods from Tsingkiangp'u southwards, and therefore this 
portion is not so pressing. The line is to be finished in four or 
five years. If the Tientsin-Pukow-line gets into working order 
first, a great deal of the trade of Chinkiang must go to Nanking, 


and may never be recovered. But although .the future.prosperity. 


of this port would seem to depend upon the new line in question, 
being ahead of the Tientsin-Pukow line, the wealthy merchants of 
Chinkiang and Yangchow and other places seem still reluctant to 
subscribe the necessary capital, nor will they consent to a foreign 
loan, however favourable in terms, It was hoped that this being 
a “‘ people’s line ”—the Tientsin-Pukow line being official—would 
commend itself to the merchant class, but the reason for want of 
Support is to be sought in the want of confidence when large sums 
are to be placed in the hands of a few *‘ managers,” 


Some interesting information with regard to the speed 
of railway trains in India is given by the Indian Railay Gazette, 
It seems that owing to its superior permanent way, the East Indian 
Railway attains the greatest average speed over a long distance, 
the journey from Calcutta to Jubbulpore being accomplished at an 
average speed of 34.63 miles an hour, whilst the Bengal-Nagpur 
travels from Calcutta to Nagpur at an average of 29.80 per hour. 
The fastest train in India is the weekly Special Postal over the 
Great Indian Peninsular and the East Indian lines, which covers 
the breadth of India at an average of 35.5 miles per hour, including 
all stoppages. As the distance is 1349 miles, this must certainly 
be considered fast travelling—for India—although to people accus- 
tomed to the express trains from London to Edinburgh and 
London to Bristol or Plymouth, whose average works out to well 
over 50 miles od hour, the Indian timing may seem slow. But in 
view of the huge distances covered in India and the enormous 
agricultural population for whose benefit certain trains must daily 
stop at numerous small stations, the speed obtained is undoubtedly 
good. The number of Indian railway -passengers has greatly 
Increased in recent years, and with advance in education and the 
greater development of Western ideas amongst the peoples of India 
this increase will no doubt continue, » The populations of the big 
cities are also growing rapidly, and these facts ought to influence 
pty in putting on’ faster express trains from one big city to 
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NOTES AND MEMORANDA. 


AccorDING to a contemporary, the largest transmission 
line in the world is that of the Niagara-Syracuse-Auburn line, 
which transmits 30,000 horse-power over a distance of 163 miles. 
The line in parts is designed to carry 60,000 horse-power. 


Dorine the four months ending April 30th Great 
Britain exported iron and steel and manufactures thereof to the 
value of over twelve millions; other metals, two and three- 
quarter millions; cutlery, hardware, &c., over one and a-half 
millions ; machinery, over nine million ; and ships over two and 
a-quarter millions, 


Tue chief minerals of Greece are those of iron, lead, 
zine, silver, &c. The mines are found chiefly on the eastern 
shores of the peninsula and in the islands of the gean. Notwith- 
standing this mineral wealth, the industrial development of the 
country has been slow on account of the lack of fuel, which is 
nowhere found in quantity. For this reason, most of the minerals 
are exported in a crude state after the simplest preparation. 


Ir is calculated, states a contemporary, that at the 
present time the United States are producing the following per 
week for fifty-two weeks in the year for every man, woman, and 
child of the population of ninety millions :—Three-quarters of a 
pound of wire, more than three-quarters of a pound of rails, half a 
pound of structural shapes, three-quarters of a pound of plates, 
one-third of a pound of sheets, three-quarters of a square foot of 
tin-plate, two and a half pounds of bars, hoops, &c., four pounds 
of iron castings. These and other finished iron and steel products 
make a total of twelve or thirteen pounds each week per head. 


In the Revue de Métallurgie, Le Chatelier advocates 
autogenous welding for the repairing of marine boilers. Refer- 
ring to the important work that has been done, especially in 
Germany, in the welding of fire-boxes to boilers by the aid of 
water gas, he expresses the conviction that the same work could 
be done better by the autogenous process, A large French ship- 
building company is employing the process in order to dispense 
with riveted joints in the parts of boilers that are exposed to fire 
heat, and in one case, it is stated, the bracket supporting the grate 
of a boiler has been replaced by a fitting welded to the metal of 
the grate and of the fire-box. 


Ow1ne to the careful adjustment and regulation of 
temperature necessary in bacteriological incubators, a- new 
incubator has recently been built which will be heated by elec- 
tricity, and which it is expected will thus overcome the difficulties 
with gas-heated incubators. Incandescent lamps are used in the 
new heater to maintain the required temperature. A new mer- 
cury regulator controls the lamps. The instrument was tested 
quite recently for a run of: forty-five days, and the variatlons 
in temperature during this time were practically nothing. The 
incubator is formed with a triple wall, providing a water jacket 
and er air space, and is covered with asbestos finished in white 
enamel. 


Accorp1nG to the report of the Astronomer Royal the 
number of hours of bright sunshine recorded during the twelve 
months ending April 30th, 1909, by the Campbell-Stokes instru- 
ment, was 1752 out of 4456 hours during which the sun was above 
the horizon, so that the mean proportion of sunshine for the year 
was 0.393, constant sunshine being represented by 1. As con- 
tributing to this exceptionally high proportion, it may be men- 
tioned that in three of the months, October, November, and April, 
the amount registered was the highest for those months, reaching 
in April a percentage of 60 for the first time in any month, and in 
three other months, June, January, and February, the amount 
registered was the second highest for those months. 


THE new laboratory of the Mines Department, Victoria, 
Australia, at Spring-street, Melbourne, has six rooms on the 
ground floor. The furnace-room, which is 46ft. by 36ft., will 
contain five wind furnaces and four muffles, and in addition there 
are the machine-room and workshop, preparation, experimental, 
store, and sample rooms. The landing on the upper storey opens 
into the main laboratory, which is an exceedingly fine room, the 
same size as the furnace-room below, The draught of the stack 
has been utilised for all fume chambers, &c., throughout the 
building. The benches, &c., are arranged to the best possible 
advantage to cope with the large amount of analytical work under- 
taken at the laboratory. The other rooms opening off from the 
laboratory comprise the balance-room, 17ft. by 13ft. 6in., office, 
combustion-rvom, gas analysis-room, and small research laboratory. 


At the International Congress of Applied Chemistry, 
held in London recently, Mr. Samuel R. Tucker presented a paper 
dealing with ‘‘ The Relative Efficiency of the Arc and Resistance 
Furnace for the Manufacture of Calcium Carbide.” From a 
description of his experiments, it is to be noticed that calcium 
carbide was prepared in two types of furnaces under conditions 
which would give the best yield. Comparison was made of the 
product as to its carbide content aad its weight obtained per 
energy unit. The results showed that, for the scale on which the 
experiments were conducted, the resistance furnace was much 
superior to thearc. The best result obtained with the arc furnace 
was 1170 watt-hours per 100grm. of pure carbide, while with the 
resistance furnace the same quantity of pure carbide was obtained 
with 544 watt-hours. Information was also given in the paper as 
to the best proportions of lime and coke to be used with the two 
types of electric furnaces employed. 


THE annual report of the National Physical Laboratory 
contains an interesting account of a series of experiments carried. 
out by Mr. W. A. Price with a view to devising a satisfactory 
form of electric heating unit. The form finally adopted was to 
wind a thin strip of Eureka resistance material on a thin sheet of 
mica, the electrodes of copper strip being then threaded into the 
mica and hard soldered to the Eureka strip. A thin sheet of mica 
is laid on each side and sewn round the edges, and the whole is 
slipped into a thin copper envelope, which is let into and soldered 
to the lower side of the bath. This envelope being a nice fit round 
the mica, the unit can be easily removed for renewal or repair 
without moving or emptying the bath. Some of the units, it is 
stated, have been in use for several months for heating baths up 
to 100 deg. Cent. without a single case of breakdown. Each unit 
is made in two sections, each of which will take four amperes at 
100 volts—i.ec., a total of 800 watts per unit—and by means of 
switches they can be put in series, or singly, or in parallel, as 
occasion demands. 

BRIQUETTE-MAKING formed the subject of a paper 
recently read before the South Wales Institute of Engineers by 
Prof. W. Galloway. Small coal, as is well known, cannot be burnt 
so economically in the furnaces of boilers in its original state as 
when in the form of briquettes. Briquettes made exclusively with 
anthracite coal burn too slowly, and it is advisable to mix a certain 
proportion of bituminous coal to overcome this objection. Up to the 
present, no kind of agglomerating material other than pitch or 
resin, or a mixture of these, has given satisfactory results. 
Briquettes made with resin alone become soft and lose their shape 
in the fire; those having a mixture of 4 per cent. of pitch and 
14 per cent. of resin give better results. It is of interest to note 
that the total output in the United Kingdom in 1906 amounted to 
1,513,220 tons, while Germany produced 14,500,851 tons of. this 
fuel in the same year. The paper contains full descriptions and 
drawings of the mixing and drying machinery and presses required 
for briquette-making, together with estimates of labour required 
and costs. For example, at an English works making 102} tons of 
briquettes per day of ten hours, the total cost, including ‘labour, 
materials, fuel and stores, interest and depreciation, works out to 
9s, 7-45d. per ton, 3 





MISCELLANEA. 


THe Rating Committee of the Institution of Auto- 
mobile Engineers has published a report upon the proposals of 
the Society of Motor Manufacturers for the rating of petrol 
engines, 


Ir is stated in Newcastle that the proposal which the 
Admiralty will make to the authorities on the Tyne in regard to 
a repairing base there will be to subsidise with a grant of money 
a private firm on the Tyne to build dock accommodation at Jarrow 
Slake. With the offer, it is further stated, will be an undertak- 
ing to send sufficient work to keep the firm employed. 


No less than 1100 drivers of taxicabs have appended 
their signatures to the petition which was drawn up by the 
Commercial Motor Users’ Association, addressed to the Chancellor 
of the Exchequer, protesting against the imposition of a tax upon 
petrol used on public service motor vehicles. The petition directed 
special attention to the fact that any increase in the price of petrol 
would affect the net earnings of the driver. 


Ir is stated that a start has already been made at 
Rheinau, near Mannheim, with the building of Professor Schuette’s 
airship, which will be constructed on the rigid system, like the 
Zeppelins, but will be considerably larger, and have a wooden 
instead of an aluminium framework. As it will be provided with 
four motors, aggregating 500 horse-power, it is also hoped to 
_ much higher speeds than are possible with any existing air- 
ship. 

Forty-Five battleships are the minimum fighting force 
required by France on the sea, according to the decision of the 
Navy Council, at a meeting of which the President of the Republic 
took the chair last Monday morning. A sum of £120,000,000, to 
be spread over ten years, but including the annual provisions for 
shipbuilding (£4,800,000), is to be appropriated to constructing 
new vessels. . The Council, estimating the life of a battleship at 
twenty years, which, by the way, is a wide allowance, pointed out 
that ten years hence the only vessels of the kind now built or 
building which would have any fighting value would be the six 
battleships of the République class and the six of the Danton 
type. To these were to be added seven modern cruisers, the 
Ernest’ Renan, the Waldeck-Rousseau, the Edgar Quintet, and 
four of the Gambetta class. 


AN extraordinary accident occurred on Thursday night, 
June 3rd, on the Willebroeck Canal, one of the great artificial 





waterways of- Belgium.-~ About- eleven-o’clock-some boatmen on 


the canal noticed that the level of the water was sinking, and 
warned the authorities. An explanation of the unusual occurrence 
was soon forthcoming. At a point between Brussels and Vilvorde 
(about seven miles north of the capital). the canal passes over the 
river Senne, with which it is connected by a feeder conduit, bailt 
on the siphon principle, and it appears that the sides of this 
conduit collapsed without warning, allowing the water to rush 
unchecked from the canal into the river. Steps were immediately 
taken to isolate the section of the canal where the break occurred, 
but not before the level of the whole canal had fallen about six 
feet. It is reported that the Canal has been dammed, and the 
authorities believe that navigation will be reopened very shortly. 


AccorpinG to the Engineering Record, the residual 
colour of the effluents from sand filters using the comparatively 
clear Merrimack River water is often sufficiently high to be objec- 
tionable to some consumers. With a view to discovering what 
improvement in the appearance of the water could be effected, 
the Massachusetts State Board of Health conducted experiments 
during 1907, using a filter containing 48in. of sand of an effective 
size of 0 21 mm., and operated at the rate of 5,000,000 gallons per 
acre daily. Before entering the filter, the water was treated with 
0.25 grains of sulphate of alumina, and allowed to settle for about 
nine and a-half hours. The clogging of the sand made washing 
necessary about once a month, which was done by allowing a 
stream of water about 2in. deep to flow across the top of the filter 
and through the top inch of sand, which was stirred up with a 
rake. The results of this process were not so good, either in re- 
ducing the amount of colour or removing bacteria, as filtration 
through the same depth of sand and at about the same rate 
without the use of coagulants. 


SHIFTING sand dunes are causing trouble on the borders 
of Lake Michigan, according to Bulletin 7 of the Illinois Geologi- 
cal Survey. The dunes are formed by the on-shore winds, which 
sweep the beach sand beyond the reach of the waves. The sand 
accumulates in low mounds about any obstructions, such as stones 
or bushes ; thus started the dune is sufficient cause for its own 
growth. The wind keeps piling the sand up from behind, the 
dune grows, and the sand on its crest is blown over to the lee- 
ward side of the mound, so that the dunes gradually march 
inland. On the east side of Lake Michigan the dry west winds 
have heaped up numbers of dunes, ranging in height up to 200ft. 
In Indiana the dunes have moved inland across a forested area, 
burying and killing trees, leaving the dead trunks skeletons 
behind them in their march onward. A famous instance of dune 
migration is that of the Kurische Nehrung, a long sand bar off 
the coast of Germany, where a dune ridge marched over achurch, 
burying it for thirty years, at the end of which time it was gradu- 
ally uncovered by the progress of the dune. 


THE annual visitation to the Royal Observatory at 
Greenwich took place on Saturday, June 5th. The Astronomer’s 
annual report, which was read, stated that the numbers and area 
of sun.spots in.1908 declined a little, but no marked diminution of 
activity had yetsetin. A number of fine groups had been observed 
during the year, particularly in August and September. The 
mean temperature for the year 1908 was .2 deg. above the average 
for the sixty-five years ended 1905, and during the twelve months 
ended April 30th, 1909, the highest temperature in the shade was 
84 deg. on July 3rd. The lowest temperature recorded during 
the same period was 12.11 deg. on December 30th. During the 
winter there were fifty-four days on which the temperature fell 
below 32 deg., this being two less than the average. The number 
of hours of bright sunshine recorded was 1752 out of a possible 
4456. In three months, October, November, and April, the 
amount registered was the highest for those months, reaching in 
April a percentage of 60 for the first time. The rainfall was 1.52 
less than the average of the sixty-five years ended 1905. 


Tue Admiralty are just now devoting attention to the 
question of wireless telegraph stations on the East Coast, where 
private enterprise has not received much encouragement from 
commercial shipping interests, so as to establish and develop 
stations. The Admiralty scheme is to take over, wholly or in 
part, such stations as do exist, and to establish others on 
strategical points of the coast. These will be manned by naval 
ratings of the Fleet.Reserve or Coastguard. The stations, 
although under Admiralty.control, will be open for the receipt and 
despatch of private messages at the usual charges. Amongst the 
stations included is the; De. Forrest instaliation at Cullercoats, 
near the mouth of the*Tyne, modifications being made in its 
equipment to enable the interchange of messages with the 
Marconi system. The Admiralty scheme includes the manning of 
the stations, under war conditions, by men of the Royal Naval 
Volunteers, as the usual operators would at such a time be re- 
quired for service in the Fleet. In order that the Volunteers may 
be trained for this work drill ships and batteries will be equipped 
with wireless apparatus, the Satellite at North Shields and 
Calliope on the oe Tyne.coming under this head. Naval 
Volunteers-will also be.encouraged-to.undergo, periods.of.training 
in the regular coast’ stations,*so as to familiarise them<with the 
arrangemenits, * 
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REPLIES. 


J. B. D. (Aberdeen).—You will probably want between 16 and 20 horse- 
power to draw the weight you mention up the gradient of 1 in 40 at the 
required speed. 

W. B. (Rugby).—We are unable to refer you to any table connecting com- 
pression pressure, explosion pressure, and temperature, but refer you to 
a diagram and formula in the first of Mr. Clerk’s “‘ Cantor Lectures,” 

e 9. You will find the formule required for calculations con- 
veniently arranged in Fowler’s pocket-book. 

J. P. C. (Russell-square) —Your best courre would be to get into touch 
with some young engineer accustomed to the use of the .heodolite, and 
get him tv go out with you a few times. Failing this we would suggest 
that you should write to King’s Coilege, Strand, or to the Central 
Technical College, Exhibition-road. 8.W., ard apply for inforniation 
regarding their courses of instruction in this instrument. 

C. H. P. (Feeley, Minnesota). - The story to which you refer was pub ished 
in a Christmas number several years ago; the name of the magazine we 
forget. Anarchists wishing to destroy a prince, coupled up a short 
branch line into a disused colliery, and shunted a special into the mine 
shaft. There have been published two or three stories of the kind. The 
first and best was ‘‘Tne Lost Palace Car,” which appeared, we think, in 
the American Kailroad Gazette a long time ago. 

Anxious (Leeds).—As we understand your letter, you want to know what 
the static frictional resistance of a train will be. On a good road and 
with good rolling stock at very slow speeds the resistance ought not to 
exceed 6 1b. per ton on the straight. What the static resistance will be 
depends mainly on the character of the lubricant in the axle-boxes, and 
whether the bearings are cold or warm. Not many experiments are 
available, but you will not be far wrong if you take it with cold grease 
at 181b. or 201b. per ton, with oil and warm journals the resistance may 
be about 10 1b. per ton. But we do not se+ why you should take static 
resistance into consideration for practical work, because it lasts for not 
more than amoment. We cannot imagine that the conditions are such 
that a load of 400 tons wil be started all at once; that is to suppose that 
there is no slack in the couplings. The train is started a wagon ata 
time, s» to speak. Even with a passenger traia there would be give in 
the draw springs, which would have much the same effect. The 
frictional resistance of an engine and tender may be taken at 50 per 
cent. more than that of a wagon or passenger coach. Mr. Wolff gives 
starting resistance at 121b. per ton. At five miles an hour it has fallen 
to 6.51b., and he supplies the following tormula deduced from experi- 


ments made on the Midland Railway: R = 3 Cs Ws 


= + —; where 
V+3 HO 
V is velocity in miles per hour. We trust that this information will be 
sufficient for your purpose ; if not write again. 








MEETINGS NEXT WEEK, 





Roya Institution oF Great Brirain.—Friday, June 18th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘A Recent Visit to the 
Panama Canal,” by Mr. A. Henry Savage Landor, M.R.I. 

Royal MeTeoroLoeicat SocieTy.—Wednesday, June 16th, at 4.30 p.m., 
in the Rooms of the Society, 70, Victoria-street, Westminster, S.W. 
Ordinary meeting. tapers: ‘The Interdiurnal Variability of Tempera- 
ture in Antarctic and Sub-antarctic Rezions,” by R. C. Mossman, F.R.S.E. 
“Testing of Registering Balloon Apparatus at Low Temperatures,” by 
Dr. W Schmidt and E. Goid, M.a. “A Plea for the use of Freely-eapo: 
Thermometers in addition to Sheltered Ones,” by L. C. W. Bonacina, 
‘ et. Soc 

Tue Farapay Society.—Tuesday, June 15th, at 8 p.m., in the Library 
of the Institution of Electrical Engineers, 92, Victoria-street, S.W. 
Ordinary neeting. Address, ‘‘ The National and International ( onserva- 
tion of Water tur Power,” by Mr. E. R. Taylor, Chairman of the Conserva- 
tion Committee of the Ame: ican tlectroch: mical Society. Papers: ‘‘ The 
Forma ion of S.licon Suiphide in the Desulpnurisation of Iron,” by W. 
Fielding, B.Sc. ‘A Contribution to the Study of Electric Furnaces as 
applied to the Manufacture of lron ard Steel,” by Ch. A. Keller. ‘‘ Auto- 
matically Circulating Furnaces of the Giu Type for the Elec. ric 1 Proauc- 
tion of Steel,” by Gusiave Gin. 
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A Defence of Queensboro Bridge. 

In 1903 the Pennsylvania Steel Company con- 
tracted with the City of New Ycrk to furnish the 
steel superstructure of Blackwells Island Bridge, 
now called Queensboro Bridge, in accordance with 
plans and specifications prepared by the Department 
of Bridges, under the Commissionership of Mr. 
Gustave Lindenthal. The work was completed in 
June, 1908, and a certificate of acceptance was 
issued by the Department of Bridges. The fall of 
the Quebec Bridge directed attention to all very 
large bridges in the United States, and the Queens- 
boro Bridge came in for much criticism. We may 
refer our readers to our issue of Dec. 4th, 1908. They 
will there find the statements made concerning the 
structure, and the reports of engineers appointed to 
make an independent inquiry. On the whole, the 
result of their investigations was not satisfactory. 
They had no fault to find with the materials, but 
they held that many of the stresses were too heavy ; 
that while there was no risk in using the bridge 
with moderation, the factor of safety was too small, 
and that many of the stresses were practically inde- 
terminate, while the existing state of knowledge 
concerning the capacity of large complex compres- 
sion members or struts to resist stresses had not 
been settled by actual experiment, and must cause 
doubt as to the sufficiency of the design. The 
publication of this report only fanned the flame of 
criticism, and it cannot even now be said that the 
bridge is regarded as a work of which all concerned 
may be proud. 

The Pennsylvania Steel Company is not, for some 





reason, satisfied to let the matter drop. No doubt 
the bridge will continue to do good work for many 
years to come, and the agitation against it will 
die out. The steel company is not responsible for 
anything but the material and the workmanship, 
and there is and can be no question about the 
excellence of both. But the directors hold that, 
while from the point of view of a contractor the 
company is not involved in any of the issues that 
have been raised, it is proper that its knowledge of 
the situation should be made available both for the 
information of the engineering profession as well as 
the general public, whose sense of security in 
respect to this structure has been unduly disturbed. 
From this point of view the directors have asked 
their chief engineer, Mr. F. C. Kunz, to prepare a 
report setting forth all the salient points that have 
been raised from time to time, with such informa- 
tion as they are able to supply in regard to the same. 
And they have referred this repori to four—as we 
assume independent—engiveers, Messrs. Charles 
Macdonald, C. C. Schneider, H. R. Leonard, and 
J. E. Greener, to consider and exp~ess opinions 
concerning it. All the documents with the neces- 
sary plans and illustrations have been pub- 
lished, and lie before us. We need scarcely add 
that the four commissioners are quite in accord 
with each other and Mr. Kunz, and hold that the 
bridge as it stands, with provision for two elevated 
tracks, is entirely safe to carry all traffic which can 
possibly come upon it under present regulations, 
without any other restrictions than those necessary 
to regulate such traffic. 

Mr. Kunz’s report is exceedingly well written. 
It is, within limits, a very fair statement of the 
whole case; but it is perhaps more remarkable for 
what it does not say than for what it does say. 
The whole contention of the report admits of being 
stated in a very few words. The bridge is quite 
safe for all but a traffic so exceptional that it is ‘to 
the last degree unlikely that it could ever come on 
the structure. The condemnatory clauses in the 
report of the official Commission .were based on the 
assumption that a total load of 16,000 lb. per linear 
foot might be called into existence. The original 
specifications, written in 1903, prescribed a “regular” 
live load of 6300 lb. and a “congested ” live load of 
12,600 lb. per linear foot of bridge, which in April, 
1904, were changed to 80001b. and 16,000 lb. 
respectively, when, the Department of Bridges 
decided to add two elevated railway tracks. Mr. 
Kunz takes a report on the Manhattan Suspension 
Bridge, in which the following statement is to be 
found. The question dealt with is maximum 
possible loading. This is summed up as 16,000 lb. 
per linear foot. “This is a possible load which 
could never occur unless special pains were taken 
to produce it.” This question of possible loading 
is taken as the key to the whole position. The 
bridge is quite safe with 8000 lb., or say 3.3 tons 
per foot run. As a load double this can never 
be put on it, why say that the structure is 
unsafe? In effect this is tantamount to admit- 
ting that the bridge could not carry 50 tons 
per foot; but what of that, why contemplate 
impossible conditions? A very ingenious section 
of Mr. Kunz’s argument is that devoted to the 
consideration of maximum practical “ congested” 
loads, and he gives a very telling photograph of a 
dense crowd at Coney Island, a well-known pleasure 
resort, and yet this mob only weighed 13.3 lb. per 
square foot. The whole argument is quite good 
so far as it goes; but it will not hold water for a 
moment if we adhere to the excellent rule that no 
bridge is to be considered satisfactory unless it will 
eafely carry the heaviest load that can possibly be 
put on it. For example, we fill both lines of rails 
on a bridge with locomotive engines. Nothing 
heavier could possibly be put on the structure. It 
will be observed that Mr. Kunz never attempts to . 
prove too much. He is not concerned to show 
that the bridge would carry the greatest possible 
load in the shape of tramears, electric trains, and 
foot passengers that could be specially arranged upon 
it. Now this load is only double that which the 
bridge nay have to carry day by day. Thus we 
find that the engineer-in-chief of the Pennsylvania 
Steel Company is not prepared to say that the 
Queensboro Bridge has a factor of safety of two to 
one. But he quotes Sir Benjamin Baker on the 
Conway Tubular Bridge, 412ft. span, in which, if 
the bridge were filled with locomotives, the tensile 
stress would be 20,000lb. per square inch, the 
ultimate strength being about 42,000lb. Here a 
factor of safety of about two to one seems to have 
sufficed for about thirty-five years.. But the 
ordinary trains produce a stress of only 17,000 lb. 
per square inch of riveted structure. Mr. Kunz’s 
conclusions are very significant :—‘“ (1) The paving 
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should be reduced to its originally intended weight 
on the whole bridge, or, which may be even more 
effective for its final purpose of reducing certain 
stresses, reduce the paving only on the river spans, 
leaving on the Island span and the two anchor 
arms the heavy paving, as the writer suggested to 
you about three months ago, before the reports of 
the experts were known; (2) with the paving 
altered in this way, the bridge is safe for the intended 
traffic, viz., two promenades of 11ft. each, a road- 
way of 354ft., four trolley tracks of 1000lb. per 
linear foot, and four elevated railroad tracks of 
1700 lb. per linear foot.” 

There are those, we fear, who will hold that 
there cannot be much margin of safety if the fit- 
ness or unfitness of the bridge depends on the 
weight of the paving used in the roadway. 

The following extract from the report is worth 
careful perusal :—“The statement concerning our 
ignorance in regard to the design of compression 
members has to be taken with reservation. Bridge 
engineering is not an exact science. Any engineer 
who prepares a design and follows it through the 
drawing-room and shop will admit that there are a 
hundred-and-one questions where his “string of 
formule ’’ proves insufficient and he has to rely on 
his judgment, consciously and unconsciously de- 
rived from past experience. The lacing of com- 
pression members is a detail and, like other details, 
can only partly be analysed theoretically. The con- 
nection of floor beams to the posts, particularly of 
floor beams cut out for the pins—in fact, all riveted 
connections, including splices, especially those with 
several ribs and many rivets—are more complex 
matters than the lacing of a column. But, after 
all, is our knowledge of tension members as com- 
plete as pretended? We have tested eye bars and 
single wires or small ropes in full size, but these are 
not tension members, merely parts of a tension 
member, and about the distribution of stress over 
the cross-section of a cable, for instance, we have 
only approximate ideas.”’ 

We have some difficulty in understanding what 
purpose Mr. Kunz had in view in introducing this 
passage. If our ignorance extends not only to 
compression members of great size, but to tension 
members as well, it behoves us to augment the 
factor of safety, not to diminish it. If he means 
that criticism of a design may be misleading because 
of this double-headed ignorance, then we think he 
is mistaken. He has only to push the argument a 
little further and we should have no justifiable 
criticism whatever. For the rest, we believe that 
the Queensboro Bridge is quite competent to carry 
all the traffic that is likely to be put on it. But we 
held that faith before we read Mr. Kunz’s report, 
and we are not at all sure that he has strengthened 
our convictions. 


The Marine Gas Engine. 


WE all know the saying that if a talsehood is 
given a small start the truth will never catch it up. 
That observation was no doubt based originally on 
the works of the slander-monger, and its truth in 
most cases has been confirmed times out of mind. 
In a very different field the same sort of thing 
occurs. Once lead the public to believe that a 
certain thing—about which their own ignorance is 
colossal—is going to occur, and nothing but the 
repeated failure of the phenomenon to appear will 
convince them they are wrong. Expert opinion 
is arraigned in vain; men eminent in their pro- 
fessions demonstrate the impossibility of the thing 
expected ; books, papers, pamphlets, articles, hold 
forth against it, and though for a time the ghost is 
laid, he comes up again as merrily as ever on 
the slightest encouragement. Engineering could 
show many examples of this sanguine and credulous 
temperament of the general public. None, in recent 
times at least, can surpass that which the gas engine 
ship presents. Two years ago an authority on such 
subjects ventured to lift the veil of the future 
and draw a picture of a funnelless battleship 
propelled by suction gas engines. Ever since, 
whenever a new lot of vessels has been laid down, 
the statement has been circulated in one paper or 
another that the ship of dreams was about to be 
realised. It has even been hinted that one of the 
enormous White Star liners now on the stocks 
would be propelled by internal combustion engines, 
and—the point is one the public never forgets—she 
would have no funnels! 

The trained engineer is, of course, not led astray 
by these wild fancies; he knows well enough that 
in mechanical engineering there are no sudden 
jumps from the small to the great, and he is aware 
that before the gas Atlantic liner plies between 
Liverpool and New York many a smaller boat must 


bring the type step by step through its stages of 
evolution ; buteven he, unless he-has made a study 
of the subject, is not aware that we are still a long 
way, a very long way, from the gas-ship of even 
moderate size; and he is probably still more 
unaware that the apparent advantages of the 
internal combustion engine for ship propulsion do 
not in fact exist. Take, for example, the. question 
of weight. It seems incredible that an engine 
without boilers should weigh nearly as much 
per horse-power as an engine with them. Yet it is 
a fact that many designers have found this abso- 
lutely true when departure is made from quite 
moderate powers. There are many things that 
contribute to this apparently anomalous result. In 
the remarkable paper which he presented at the 
last meeting of the Institution of Naval Architects, 
Lieut. Anstey, premising “that the weight of 
the engine is proportional to the maximum pressure 
for which the engine has to be designed,’’ estimates 
that the weight of an internal combustion engine per 
horse-power was nearly three and a-quarter timesthat 
of asteam engine. That was considered from the 
point of view of pressure alone, and certain deduc- 
tions have to be made which work out in favour of 
the internal combustion engine, but even then, 
according to Lieut. Anstey, the ratio does not 
descend below about 2 or 24 to 1. Then, though 
it is true that many auxiliaries which are not 
required by the internal combustion engine 
have to be set against the steam engine, it is a 
fact, on the other hand, that the gas or oil engine 
for marine work must be provided with means for 
reversal which, be they either a clutch or an air com- 
pressor and reservoir, run into a surprising amount 
of weight. - Furthermore, if the engine is to use 
gas, the generators have to be taken into account, 
and they are estimated to weigh as much as the 
boilers. Without going step by step through all 
the calculations it would be impossible to show how 
the weights are made up, but we have it on the 
testimony of an engineer and shipbuilder who has 
experimented on a large scale, and devoted much 
time to the problem, that for engines in the neigh- 
bourhood or over 1000 horse-power there is no 
appreciable saving in weight; indeed, Lieut. 
Anstey himself, after reviewing all the items, 
concludes:—“ It appears certain that if the in- 
ternal combustion engine is to develop on lines 
parallel to that of the steam engine—that is 
with few cylinders—there will be no very great 
saving, such as has sometimes been imagined by 
inference from the results obtained with small sized 
units, when the speed of revolution is high.”” Inthe 
matter of space there is no doubt some advantage, 
but it is doubtful if full allowance has been made for 
the numerous accessories and auxiliaries which form 
part of every ship, and are dependent in the steamer 
on themain boilers. Take, for example, such things as 
pumps—other than feed—fresh water evaporators, 
steering gear, winches, refrigerating machinery, and 
soon. Each of these now draws its supply of steam 
from the main generators. How are they to be 
worked in a gas or oil engine ship ? Evaporators 
might use the exhaust from the engines, but what of 
the steering gear and refrigerating .machinery ? 
They must have their own boiler plant, or they 
must be driven in some other way, say electrically ; 
but in either case it is doubtful if they can be run 
with so little weight per unit of power as under the 
present circumstances. Then as to those chimneys! 
Is it forgotten that the gas engine has products of 
combustion that must be got rid of, and that if they 
are to be disposed of noiselessly they must leave 
at a low velocity? -In other words, that a big 
funnel will be required? It is said that they will 
be discharged below the water level. That may do 
for quite small powers. We doubt if it would be 
found practicable in a liner or a battleship. 


However we may look at it it is abundantly clear 
that in its present state the internal combustion 
engine cannot be applied to ship propulsion except 
in small units, and much water will flow under the 
bridges before the funnelless gas ship will be an 
accomplished fact. The directions in which pro- 
gress is t> be sought are pretty clear, but it may be 
useful to indicate them. First, the power per unit 
of cylinder must be increased. The largest land 
engines of the present day are all horizontal, and 
not sufficient experience has been gained with 
vertical engines of large power to warrant anyone 
placing them in a position where trustworthiness 
is of such absolute importance as the main engines 
of a ship. Secondly, the increase of the number 
of cylinders which can be got to work together 
must be sought by careful investigation and steady 
progress. It may seem a simple matter to add 
another cylinder or two, but everyone who has 








worked with multiple cylinder engines is aware 
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that it is not the easiest thing possible to ensure 
that each one does its share ofthe work. Thirdly— 
and though we put this last, if controls the situa. 
tion—a satisfactory solution of the problem of 
reversing the engine must be found. That thege 
things can be accomplished we do not doubt, but 
years of work and step-by-step progress must pre. 
cede success, and we are as convinced as one may 
be of anything in this world of surprises that the 
gas battleship will not figure in the Naval listi- 
mates for many years to come. 


Toothed Wheels and the Institution of Mechanica} 
Engineers. 


TEN years ago the priority in point of number of 
oneparticular form of power-transmitting mechanism 
might have been in doubt, but at the present time 
there can be no question whatever that the toothed 
wheel takes with ease the first place. Few machine 
tools and no motor cars are now without it, and 
the increase in the number of pairs of wheels turned 
out last year, for example, as contrasted with 1898, 
must reach a figure too large to estimate. \Vith 
this rapid development of its use the gear wheel 
has improved enormously. The noisy clattering 
train of afew years ago is now rarely or never seen, 
and methods of production have made such rapid 
strides that even indifferent manufacturers with 
mediocre appliances can cut teeth which are 
regarded as marvels of perfection till the beautiful 
productions of the best makers are placed beside 
them for comparison. With the improvement in 
manufacture the standardisation of a single type 
has come about. Other forms of tooth are, of 
course, cut, but the involute has such an over- 
whelming advantage from the practical standpoint 
that it is, save for very special work, driving all 
other forms out of the field. 

Now, great as is the involute tooth, and accu- 
rately as it is cut, it is still some distance from 
that perfection which it is the object of sound 
mechanical engineers to attain. Let us consider 
for a moment some of its faults. Every now and 
then we see pairs running together which almost 
realise the ideal of absolute silence, but on another 
occasion wheels by the same makers and similar in 
all other respects are relatively noisy. Why is 
this? It is because there is a method of modifying, 
correcting, or doctoring the true involute gear which 
imparts this advantage of silence. Some makers 
have, perhaps, the secret and keep it to them- 
selves, others only blunder upon success, and when 
they have attained it are unable to assign with 
certainty the cause. The correction is empirical, 
and is known to few. Then, again, on theoretical 
grounds involute gears are interchangeable, but a 
doubt is beginning to arise if this is actually so in 
practice. Of course, the pairs will run together, 
but will they work with that absence of noise 
which is the standard of excellence sought? No 
one knows with certainty, or if a few do know 
they are careful to hide the knowledge in their own 
bosoms. Take another point. What is the 
best angle of pressure? In gear wheels the pres- 
sure between the engaged teeth is not wholly 
tangential to the pitch circle; there is always a cer- 
tain amount of force pressing the wheels apart. 
By modifying the shape of the tooth the angle that 
the line of pressure makes to the tangent can be 
changed. What is the best angle? Is there any 
best angle for all conditions? Is there any com- 
promise which it would be wise to standardise? 
These are some of the questions that still require 
solution, and to them we might add that there is 
no general agreement as to the correct depth of 
tooth, no trustworthy data as to strength of teeth 
in modern materials, and no information upon which 
full reliance may be placed as to the wear and 
durability of different materials. From all which 
it will be seen that—to sum up—there is no 
general agreement as to how gears should be made. 

Some of our readers will remember, but probably 
—since no report has been issued—the majority 
will forget, that in 1907 the Research Committee 
on Friction was re-established by the Institution of 
Mechanical Engineers for the purpose of investi- 
gating the action of spur, worm, and chain gear- 
ing. In 1908 this Committee contented itself by 
collating information about the work of other 
experimenters, and, as far as we know, that is all 
it has actually done to the present day. The 
corresponding institution in America, the American 
Society of Mechanical Engineers, in January last, 
recognising the importance of clarifying our know- 
ledge about involute gear wheels, appointed a com- 
mittee of five to take the matter up and investigate 
it. Now Mr. P. V. Vernon, who has an unquestion- 





able right to be regarded as an authority on the sub- 
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ject of gears, has suggested in a letter which will be 
found in our issue of May 28th, page 562, that since 
the two institutions are working towards the same 
object they should work in harmony. The proposi- 
tion appears to us to be thoroughly sound, and it is, 
we are in a position to know, supported by several 
of the most eminent firms of gear wheel makers in 
this country. Mr. Vernon’s suggestion, we under- 
stand, is that the two societies should communicate 
their results to each other and endeavour between 
them to arrive at a standard agreeable to both. It, 
of course, remains to be seen if the American 
society is willing to co-operate in this way, but the 
invitation must come from this side, and it is, we 
understand, to be decided at a Council meeting this 
— Friday—evening what steps, if any, should be 
taken. In view of the increasing importance of the 
subject, we trust that the Council may see its way 
to adopt Mr. Vernon’s suggestion, as there can be 
little doubt that if the two institutions worked 
together the very best result would be attained. 
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Die Schiffsschraube und ihre Wirkung auf das Wasser. 
(The Marine Screw Propeller and.its-Action.on the Water.) 
Conclusions drawn from experiments. By Oswald Flamm, 
Geh. Regierungsrat, Professor at the Kgl. Techn. Hoch- 
schule, Charlottenburg. 

A DESCRIPTION of the apparatus used in Professor Flamm’s 
investigations on the action of the screw propeller was 
given in THE EnainErEr of April 3rd, 1908, but a few 
particulars of it may here be repeated. The experiments 
were made in a tank 33ft. long by 2ft. 8in. broad by 2ft. 
deep with glass sides. A carriage which, as regards 
resistance, represents the vessel, runs along the side 
walls, and from it an arm holding the screw projects 
into the water. A variable weight, attached by a cord 
to the carriage, hangs over the latter at each end. The 
motive power is electricity. Two search-lights at one 
side and a stereo-camera at the other enable the 
phenomena of propulsion to be reproduced in pictures, 
and these form the main feature of the book before us, 
and occupy three-fifths of the space. 

The task of making comprehensive measurements of 
the thrusts of different screws at different speeds set him- 
self by the author has not yet been fully carried out, but 
a series of highly interesting results, some of which tend 
to upset many of the received ideas of propeller action, 
and place the general problem on a new basis, are 
here published, partly to encourage other investigators, 
and partly to tempt patrons to supply funds for further 
work. 

The points established by the Professor are:—That a 
propeller does not scatter the water radially, but sucks it 
in forward to drive it backwards in a cylindrical column 
aft. That the cavitation pcint, which for the screw pro- 
peller corresponds with the point in the working of a 
pump at which the water ceases to follow the piston, is 
that at which the best effect is attainable. If, however, 
the work done in driving the column astern has also 
lowered the surface of the water till the propeller tips pro- 
ject or eddies have been formed within the suction area, 
air is apt to penetrate into the screw and to convert the 
column of solid water into foam. When this occurs, the 
thrust at once falls off in a remarkable manner—some- 
times altogether. 

Provided the tips remain immersed, the thrust effect 
may be preserved to a surprising degree by the expedient 
of covering the surface of the water with a thin board. 
This, however, must reach beyond the disturbed area for- 
ward of the screw. 

In a more or less sinuous line from the boss a worm- 
like appendage extends aft. The introduction of air into 
it through a tube from above increases its volume, but its 
exact nature is still unclear. This and the other phe- 
nomena of screw propeller action are clearly seen in the 
highly interesting plates. The latter are arranged on a 
systematic plan and cover much more ground than those 
hitherto published, as, for example, in our issue already 
referred to. 

The relative effects on the slip of different relations 
between size of vessel and engine power are illustrated 
in an interesting manner. 

A perusal of the work may be warmly recommended, 
and we can only hope that Professor Flamm may soon 
command the necessary funds for a further development 
of his valuable investigations. 


Hiitte: Des Ingenieur’s Taschenbuch. 20th Edition, Part III. 
Sm. 8vo, pp. 830. Berlin: W. Ernst and Son. 1909. 
Tuts volume, completing the new edition of this valuable 
compendium of engineering information, is, as explained 
in our notice of the earlier volumes of this issue, confined 
principally to civil and structural engineering, the dif- 
ferent subjects being classified under fifteen heads, 
covering among the older subjects, surveying and geodesy, 
building construction, warming and ventilating, road 
making, water supply and drainage, bridges, railways, 
ropeways, and gas manufacture, all of which have been 
extensively revised. In addition to these we have new 
articles on reinforced concrete, by Mr. C. Kersten, of the 
firm of Dyckerhoff and Widmann, of Karlsruhe; rack 
railways, by Mr. 8. Abt, of Winterthur; hydraulic en- 
gineering, by Mr. R. Seifert, of Hanover ; and the design 
of works buildings, by Professor Troske, of Hanover. 
Among the principal eetetions in the older articles, we 
note that that on surveying has received considerable 
additions in the geodetical part, including the discussion 
on equalisation of errors in larger triangles and a descrip- 





tion of the cartographical projection used in the prin- 
cipal work of the German Empire, on the scales of 
1 to 25,000. The subject of building construction has 
been enlarged by the addition of details of methods of 
foundation and dimensions of special classes of buildings. 
In the section on warming and ventilation only minor 
additions are noticeable. The subjects of road _tarring 
and tar macadam, not previously included, receive short 
notices, mainly as references to other publications, in the 
section on road making and maintenance. 

In the section on town water supply considerable addi- 
tions have been made, among the most interesting being 
those on reservoir construction in massive concrete, and 
the removal of iron from drinking water, the latter being 
an important consideration in the North German towns, 
where supplies are largely derived from the sandy drift- 
covered plain—such important centres as Berlin, Copen- 
hagen, and Brunswick being among them. The article 
on reinforced concrete contains very detailed information 
upon the design and uses of this interesting material, 
which, judging from the illustrations, may be applied 
advantageously in all cases where brick, stone, and meta] 
have previously been used. Among the other new articles 
those on rack railways and hydraulic engineering are 
both remarkably good; the former, as a concise exposi- 
tion of the subject by a prominent expert, and the latter 
for the large amount of information contained upon the 
internal water communications of the Continent, the 
improvement of rivers, and the protection of shelving 
coast lines by dykes. The former article on iron smelting 
having been omitted, as a more extended work on this 
subject-is in preparation, the space-so obtained has-been 
utilised in the extension of that on gas making, which 
has been about doubled in extent, the additions covering 
the whole field o fmanufacture, including Producer. and 
Water-gas making. 

The last article, on works buildings, covers what is 
to a considerable extent new ground in books of this 
character, and discusses as fully as possible in the space 
the arrangement of buildings for different manufacturing 
purposes, with the assistance of numerous diagrams of 
the arrangement of bays and lighting in shops, an 
“flow sheets” of the kind used in discussing mineral 
dressing problems. 

Following the table of contents, two pages of errata in 
the three volumes are given, but these do not exhaust 
the necessary corrections. For instance, on page 497 the 
weight of rail steelis given as 7.86 kilos. per cubic metre, 
corresponding to something less than 14 oz. per yard, for 
the heaviest German rail section, which actually weighs 
954 1b. No doubt 7.86 tons was meant, but it is difficult 
to see why anyone should wish to measure rails by such 
an inappropriate unit as the cubic metre. In the table 
of the breadth of the carriage and footways of bridges 
we find a bridge in London called “Shoutwark a 
Waterloo” included. This is a continuation, or, rather, 
aggravation, of a former error, where at least Southwark 
was correctly given. Altogether, this table is very mis- 
leading, as it would seem to show that 50ft. is an 
exceptional width for a road bridge. 

At the request of the publishers, we add that the 
volume is not sold separately, but only with the preceding 
parts as a whole. 





SHORT NOTICES. 


Modern Electric Practice. Six vols. Edited by Magnus 
Maclean, M.A., D.Sc. New edition. London: Gresham 
Publishing Company, 34 and 35, Southampton-street, W.C. 
Price 9s. net each volume.—Since the publication of the first 
six volumes of this work considerable advances have been 
made in the design and construction of electrical machines 
and apparatus, and the title of the original work has therefore 
become a misnomer. This new edition, however, has again 
renewed the true meaning of the title, for the work is now 
well up to date. Among additional subjects discussed in the 
new edition mention may be made of commutating pole 
machines, turbo generators, motor generators, and single- 
phase commutator motors. Telegraphy and telephony have 
been still more fully expounded, notably radio-telegraphy or 
wireless telegraphy, radio-telephony, and the central battery 
system. The switch gear article has been entirely re-written, 
owing to recent progress, and that on the distribution and 
transmission of electric energy has also been overhauled. 
Naturally, the metallic filament lamp has had to be noticed. 
With the rapid improvements in steam turbines, it 1s not 
surprising to find that the section of the book dealing with 
that subject has been re-cast, and many other smaller 
changes have been made. A noteworthy feature about the 
work is that it is published-in-six-volumes, and-therefore-it-is 
possible to devote a fair amount of space to each subject, 
which would not have been possible had an attempt been 
made to cover the field in a single volume. Another feature 
to which attention may be called is that thirty-four 
specialists were engaged on the original work and thirty-eight 
have dealt with the work of revision. 

Chemical Industry on the Continent. A Report to the 
Electors to<:the Gartside Scholarships. By Harold Baron, 
B.Sc. (Gartside Scholar). London: Sherratt and Hughes, 
33, Soho-square, W. Price 1s. 6d. net.—The report given in 
this book is the outcome of an investigation of the chemical 
industries on the Continent, and it contains the results of a 
tour undertaken from May, 1905, until December of the same 
year, supplemented by subsequent studies. The works visited 
were in Belgium, Northern France, and Germany. Achapter 
is included on patent protection, which is based on the 
author’s observations whilst working in Berlin and London. 
The manufacture of aniline colours and dyeing has received 
the most detailed consideration, which, it is stated, is due to 
the author’s particular interest in this branch and the greater 
facilities he had for visiting works of this character. The ten 
chapters into which the book is divided deal with industrial 
development in Belgium, the Belgian textile industries, the 
chemical industries in Belgium, textile industries in Northern 
France, chemical industries in Northern France, industrial 
development in Germany, the German chemical industries, a 
German colour works, dyeing in Western Germany and 
patent protection. 

Practical Alternating Current. By C. F. Smith. Third 
edition. Manchester: The Scientific Publishing Company. 





Price 6s. net.—This is a book which should prove useful to 
students and others who are desirousof gaining some practical 
insight into alternating current working. The author deals 
with the subject from an experimental standpoint, and the 
book should therefore prove of service to those who have 
access to a laboratory and to those who are engaged in the 
testing of alternating current machinery. The experiments 
are described in great detail so as to enable the conclusions 
derived from them to be followed by the reader who has not the 
means for obtaining experimental results of his own. There 
are chapters on alternating ,electromotive force and current, 
impedance, power and power factor, virtual value of an 
alternating current, effect of capacity, the transformer, 
alternators, synchronous motors, the polyphase circuit, the 
rotary converter, the polyphase induction motor, single-phase 
motors, and the composition of waves. The use of the higher 
mathematics has been avoided, exceptin the final chapter, 
which, as will be seen from the above, deals with a section 
of the subject which is more or less essentially mathematical. 

Kelly’s Directory of Engineers, Iron and Metal Trades, and 
Colliery Proprietors. London : Kelly’s Directories, Limited, 
182-4, High Holborn, W.C. Price £1 10s.—This directory, 
which. was first issued forty years ago, has since been pub- 
lished at intervals of four years, each edition increasing in 
bulk. The present edition contains 1864 pages, an increase 
of 32 pages over its immediate predecessor. The directory 
covers every calling in any way connected with the profession, 
and the industries specified and connected with metal, or 
having any connection with or affinity to engineering, from 
the first raising of the ores from the mines in this country, 
or their importation here, through all the various processes 
to which the metals are subjected until the large variety of 
articles composed thereof have been produced in their most 
finished forms. The preface contains interesting statistics 
on the exports from and imports into this country of the 
various raw materials and manufactured articles. This is 
followed by an index to the towns and places dealt with in 
the directory—nearly 7500 in number. 

Malleable Cast Iron. By 8. Jones Parsons. London: A. 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square. Price 8s. net.—Some of the information given in 
this book originally appeared in articles from the pen of the 
author in the Mechanical World and Practical Engineer. 


d | The book is one which gives a considerable amount of useful 


information about malleable castings, and itis well illus- 
trated. The character of the book can be fairly well gauged 
from the titles of some of its sections, which are melting, 
moulding, annealing, cleaning, and straightening, design, 
patterns, inspection and testing, supplementary processes and 
application. The book is well written and should prove use- 
ful and interesting to those who desire knowledge of the sub- 
ject which it has for a title. 

Pioneering. By Frederick Shelford, M. Inst. C.E. Lon- 
don: E.and F.N. Spon. 3s.—Many young engineers will 
be glad to know that the excellent series of articles on 
‘* Pioneer Engineering ’’ which Mr. Shelford wrote for these 

es some months ago are now available in the form of a 
handy little volume. It would be unbecoming of us to say 
much in praise of the book, but we may be permitted to quote 
a few lines from the preface written by Sir George Goldie, 
which seem to us precisely to express its value, ‘‘ The 
pioneer has in this small volume a very complete compen- 
dium, which will spare him diffuse and wearisome inquiries 
at a time when he probably needs to concentrate his atten- 
tion on what he is leaving behind him at home, or on the 
work which is taking him abroad.’’ It was with that very 
object in view that we first approached Mr. Shelford, to whom 
it must be a satisfaction to think that so eminent a traveller 
as Sir George Goldie considers that his work “‘ fills the bill.’’ 





BOOKS RECEIVED. 


Chaudiéres Marines et Accessoires, with Book of Diagrams. 
By L. Jauch and A. Masméjean. Toulon: J. Alté, Quai 
Cronstadt. Price 22f. 

Hennebique Ferro-concrete: Theory and Practice. Part I. 
London: L. G. Mouchel and Partners, 38, Victoria-street, 
S.W. Price 3s. 6d. net. 

Reinforced Concrete Construction. By W. Noble Twelve- 
trees. London: The Local Government Officer, 36-38, 
Whitefriars-street, E.C. Price 1s. 

The Railways and the Nation: Problems and Possibilities. 
By W. Bolland. London: T. Fisher Unwin, 1, Adelphi- 
terrace, W.C. Price 1s. net. 

The Law relating te Custom and the Usages of Trades. By 
Robert W. Aske, LL.D. (Lond.). London: Stevens and Sons, 
Limited, 119 and 120, Chancery-lane. 

Ein Neues Schnellbahn- System, vorschlige zur Verbesserung 
des Personen-Verkehrs. By August Scherl. Berlin: August 
Scherl,-S-W.-Zimmerstrasse, 36-41.- 

Radioactivity and Geology. By J. Joly, M.A., 8c.D., 
F.R.S. London: A. Constable and Co., Limited, 10, 
Orange-street, Leicester-square, W.C. Price 7s. 6d. net. 

Water Pipe and Sewer Discharge Diagrams. F. C. Ekin, 
M. Inst. C.E. London: A. Constable and Co., Limited, 10, 
Orange-street, Leicester-square, W.C. Price 12s. 6d. net. 

Observing and Forecasting the Weather: Meteorology 
without Instruments. y D. W. Horner. Second edition. 
London: Witherby and Co., 326, High Holborn, W.C. Price 
6d. net. 

Simplified Methods of Calculating Reinforced Concrete 
Beams. By W. Noble Twelvetrees. London: Whittaker 
and Co., 2, White Hart-street, Paternoster-square. Price 
6d. net. 








ELECTRICITY AT A COLLIERY. 


THE attention of the Hditor has been called by Messrs. 
Michael Pal and Co., of Parliament Mansions, Victoria- 
street, the sole agents in England for Messrs. Louis Schwarz 
and Co., of Dortmund, to the article appearing on page 508 
and to the illustrations on page 502 of the issue of May 14th 
last under the above title. Although it does not appear from 
the article, we are informed that Messrs. Louis Schwarz and 
Co. were the contractors responsible for the execution of the 
entire low-pressure steam turbine plant, and that the whole 
plant was manufactured by them with the exception of the 
turbo-generators and switchboard. 
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DIPPER DREDGER FOR THE CUBAN 
GOVERNMENT. 

A LARGE dredger was recently built by the American | 
Locomotive Company for the Cuban Government for use in | 
the harbour of Havana. It was built and erected complete | 
and in working order, with the exception of the deckhouses, | 
in the James River at Richmond, Va., and tested under steam. 
Upon the conclusion of the test the A-frame, boom, spuds, 
&c., and all external parts were dismounted and stowed on 
board and the dredger made ready for sea. It was then | 
towed to Havana by a powerful tug without mishap and the 
external parts re-erected. 

The vessel is illustrated in the accompanying engravings. 
The hull is of steel, 125ft. long by 42ft. beam by 12ft. deep at 
the front end. It is stiffened internally with two longi- 
tudinal steel trusses, which do not, however, extend above the 
level of the deck. The truss is built into the hull in such a 
way that the steel deck forms part of the strength of the top 
chord of the,truss, and, in fact, all the strength of the hull 
is in its main body, no head frame or other superstructure 
being used for the support of any of the working parts. The 


OF THE DIPPER DREDGER FOR THE 








| the full advantage of the rope is retained, while the durability | 
| is greatly extended. The length of life of the ropes under | 
| this new system has not yet been determined, as the dredger 


has not been in service a sufficient length of time to require 
renewal. It is known, however, that under this system the 
ropes, when of proper quality and with machinery of proper 
design, will last at least a year. 

The spuds are of steel, 40in. by 40in., and are of special 
design. Steel spuds have been much experimented with, but 
have up to the present proved less satisfactory than wooden 
spuds owing to their lack of elasticity and to the difficulty of 
withstanding the enormous concentrated stresses in the 
riveted members. When the dipper dredger is working in 
fairly deep water, the stresses on the spud are very severe and 


are concentrated at the point of support, so that it has been | 
practically impossible to avoid shearing of the rivets or | 


buckling of the members, This is especially the case where 


steel spuds are used in connection with a steel hull. 


has proved to be very successful in service. This dredger has 














THE DIPPER DREDGER CAYO PIEDRA 


boom is of steel, 44ft. long. 
type with a steel turntable built into the base. | 

The main engine cylinders of the hoisting machinery are 
17in. in diameter, 20in. stroke, and they work through 
double gearing on to a conical drum. The main hoisting 





It is of the Robinson:patented | now been in use about a year working in very stiff material, 
including hard clay and rock, in 32ft. of water, and the steel 
spuds are in perfect condition ; in fact, the owners of the | 
dredger state that ‘‘no spare parts which were sent with the | ‘directors left, and several members of the Great Northern 
dredger have been used.’’ The swinging engines are arranged | 


is brought about on the parallel system. The two ends of the | on the main deck with a rope leading directly to the turn- 


single length of rope are attached to the opposite ends of the | table, and have Yin. by 9in. cylinders double geared. 


These 


drum in such a way that the fastenings are readily accessible, | engines and gearing are said to give ample swinging power 
while the middle of the rope is equalised around a thimble at | under all conditions. 


In this way each of the two parallel parts of the 


rope bears half of the load at all times. The main sheaves 
are of cast steel 8ft. diameter with double grooves. This 
method of hoisting is a great improvement over the earlier 
type of direct wire rope hoist in which a single rope of large 
size is used. 


the dipper. 





The boiler is of the Scotch marine type, 11ft. 6in. diameter 


by 11ft. long, and it furnishes sufficient steam for all require- 
ments with natural draught. 
usual auxiliaries, including surface condensation, electric 
light, hand and steam capstans, as well as commodious crew’s 
Wire rope for hoisting on dipper dredger has | quarters. Special attention has been paid to ease of opera- 


The dredger is fitted with all 


now practically entirely superseded chain in the United States | tion, so that the full work of the dredger can be maintained 


on account of its smoothness of working and efficiency, and 
also because it does not break without warning, as would be 
the case with chain, The first dredger of considerable 
size having a direct wire rope hoist was built in 1890 from 
Mr. Robinson’s designs and has since been followed by many 
examples. The use of the single wire rope is, however, 
attended with the disadvantage of lack of durability, as the 
life of such ropes is usually not more than four to eight 
weeks. Even with such short life, however, the rope is pre- 








in the warm climate without fatigue to the operator. 
this end in view all the important motions are operated by 
steam, and the dredger, as a whole, including the spuds, is 
under the direct control of the engineer. 


With 


The name of the vessel is the Cayo Piedra, and the boat 


was furnished by the Atlantic Equipment Company, of New 
York, for the Department of Public Works. 
was designed by A. W. Robinson, M. Am. Soc. C.E., and 
built under the supervision of Mr. Jose Primelles, engineer 


The dredger 


ferred to chain, and under the improved system here adopted | for the purchasers, 


Recog- | 
nising the necessity for elasticity of connection and the dis- | 
tribution of the stresses over a sufficient length of spud, a | 
simple system of cushion supports has been adopted which | 


CUBAN GOVERNMENT 





A ROYAL JOURNEY FIFTY YEARS AGO. 





| ROYAL railway journeys, often of great length, are now of 
| such frequent occurrence that very few details of them are 
given to the public. For many years, however, after the 
| establishment of railways, journeys of unusual length, or of 
special interest from the object they had in view, when made 
| by her late Majesty Queen Victoria, were reported with great 
exactness. A notable example of this took place just over fifty 
iyears ago, when the Queen went from Osborne to Balmoral, 
| stopping a night at Leeds, where she opened the splendid 
Town Hall, and the next night at the Palace of Holyrood 
House, Edinburgh. The speeds run, the route taken, the 
small distances that could be covered without stopping for 
water, the frequent changes of engines, all present a curious 
picture of the stage at which the art of railway transit had 
arrived in this country after twenty years of development. 
Leaving Osborne House at 9.0 a.m. on Monday, September 
6th, 1858, the Queen, accompanied by the Prince Consort, 
the Princesses Alice and Helena, and Prince Alfred, crossed 
to Gosport in the Royal yacht Fairy and started from the 
| {Clarence Victualling Yard in a special train of Great Northern 
| coaches at 9.45. Several of the London and South-Western 
directors and officers were in attendance and joined the train, 
but the latter was in sole charge of Mr. Seymour Clarke, 
| general manager of the Great Northern, down to the end of 
| the trip two days later. A run of about 42 miles, to Basing- 
| stoke, was made, water being taken there and a fresh start 
| made at 10.51. 

The length of the stops for water seems to have varied from 
| three to five minutes, possibly averaging four. Therun from 
Gosport, therefore, in sixty-two minutes was at the rate of 
40.6 miles per hour; not so bad when the 17 miles rise of 1 
in 250 past Winchester is considered. The next stage was to 
Falcon Junction, 44 miles, reached at 11.50. Few people 
| now remember this name, which was merely that of a solitary 
| signal-box amongst the cabbage gardens of Battersea. Not till 
| nearly five years later did it develop into the now famous Clap- 
| ham Junction. The engine coming off here, a fresh one was 

attached at the other end of the train, which then ran by 
| Barnes and Chiswick to Kew. Seventeen minutes, 11.53— 
12.10, was taken for the six miles, a speed of only 21.2 miles 
| per hour being run. The station at Kew was Old KewJunction, 
now long disused, though it still exists and is inhabited. At 
Kew the Prince of Wales, now King Edward, had a brief in- 
terview with his parents and sisters, and Prince Alfred left 
the train, the Royal brothers riding off to the White Lodge in 
Richmond Park. Another reversal of the direction of the 
train was necessary at Kew, and the directors of the North 
and South-Western Junction Railway superseded those of 
the London and South-Western Railway. As the North and 
South- Western Junction Railway never had any engines of its 
own and was worked by the London and North-Western and 
London and South-Western Companies, it is probable one 
of the former company’s engines came on at Kew. Pro- 
| ceeding at 12.15, the train passed Willesden Junction at 
| 12.25, running down to the Londun and North-Western main 
| line. Camden goods yard was passed at 12.35, and by means 
| of a steep and awkward curve near Maiden-lane (for which a 
| better was soon after substituted), the train reached King’s 
Cross goods station at 12.45. 

Ten minutes were allowed here, during which the engine 

was changed. The North and South-Western Junction 





board took their place. The Royal party did not leave the 
| train, which started at 12.55, the late Mr. Sturrock driving. 
Its first stop was at Biggleswade, 1.48—51, for water. Peter- 
| borough was reached at. 2.37. The speed over these two 
| sections, 404 and 35} miles, comes to practically 46 miles an 

hour, and was the fastest made on any part of the threo days’ 
journey. 

At Peterborough the load consisted of eight vehicles, but 
did not, probably, exceed 100 tons in weight. Great prepara- 
tions had been made here for luncheon. Peterborough refresh- 
ment rooms were then as celebrated as those of Swindon or 
Rugby, and quiteas dear! The empty train drew out to be 
carefully examined for any signs of hot axles, which were 
then of very common occurrence. At 3.7 p.m. the journe) 
was resumed, with a fresh engine, as to which a Peterboroug)h 
reporter says :—‘‘ The groaning monster was resplendent in 
varnish. Coats of arms, wreaths of flowers, and flags, had 
been lavished on the machine, in the vain attempt to deprive 
it of its natural ugliness.’’ As a matter of fact, Mr. Stur- 
rock’s engines were amongst the handsomest of their time. 

Grantham being passed at 3.50, water was taken at Newark, 
| 4.11—15, and Doncaster was reached at 5.7, where the engine 
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was changed. Wakefield was pa:sed at 5.48, one minute 
early, and Leeds reached punctuaily at 6.15. The route was 
via Pontefract and the Lancashire and Yorkshire Railway, 
about six miles further than the present direct line. 

A somewhat confusing paragraph in a Leeds paper says:— 
“Mr. Sturrock, chief of the engine department, was also with 
the train, and Mr. Johnson, superintendent of the locomotive 
department, drove the engine.’’ No doubt this was Mr. 
Richard Johnson, so long the chief engineer of the Great 
Northern Railway, who, perhap3, drove feom Doncaster. The 
length of the day’s journey is correctly stated as 2924 miles, 
and the running time 74 hours. This works cut to exactly 39 | 
miles per hour, or, deducting the slow running near London, 
to 41.3. The Queen paid the Great Northern Railway a high 
compliment for its smooth running. At Doncaster we read 
that ‘‘ what was wanting in mili ary material was supplied 
here, as in other parts of the journey, by fog signals judi- 
ciously exploded upon convenient sidings adjoiming the 
station.’’ This was often done, however, by the engine of the 
Royal train itself, and must have been rather startling to the 
travellers, unless they were prepared for it. 

Next day, September 7th, the journey was resumed via 
Ripon, Darlington, Belmont Junction, Newcastle, and Ber- 
wick, to St. Margaret’s Station, just outside Edinburgh and 
close to Holyrood House. The train left Leeds at 1.23 and 
reached its destination at 7.24 p.m., the trip of 224 miles in 
5 hours 32 minutes coming to 40.5 miles per hour. Engines 
were changed at Darlington, Newcastle, and Berwick. 

Starting from St. Margaret’s at 9.0 a.m. on Wednesday, 
September 8th, 1858, the train left Larbert at 9.51, where 
the directors of the Scottish Central Railway joined ; watered 
or changed engines at Perth, 11.10—15, and watered at Bridge 
of Dun, 12.38—42. Aberdeen was reached at 1.50, left at 2.0, 
and Banchory, further than which the Deeside Railway was 
not then open, reached at 2.32—three minutes early. The 
day’s trip of 1764 miles in 5 hours 10 minutes equals just over 
34 miles per hour, the total distance from Gosport to Ban- 
chory being 693 miles. 

The journey could, of course, have been made faster, but 
it is well known that Queen Victoria had a strong aversion to 
high railway speeds, preferring always a steady rate of about 
40 miles an hour. 








PRESSURE GUARD FOR WOOD MOULDING 
MACHINES. 

A NEW pressure guard for upright-spindle moulding | 

machines, for which several important advantages are 


B £ 





7 


w-=----==-=---/03 





“The Engineer 


PRESSURE GUARD FOR MOULDING MACHINE 


claimed, has recently been put upon the market by A. | 
Ransome and Co,, Limited, of Newark-on-Trent. It is 
shown in the illustrations Figs. 1,2 and 8. The advantages 
which it is claimed to possess are as follows:—(a) It 
affords the best protection to the man working the machine, 
as it always holds the wood up to the cutters without 
obstructing the view of the operator; (b) it will allow of 
short or light wood being worked without danger, and it 
also ensures long pieces being kept steady, when under the 
action of cutters, by means of springs; (c) it can be 
instantaneously adjusted to suit different thicknesses and 
sections of wood, or, if desired, moved out of the way with the 
greatest ease and back again into place without the necessity of 


| on the part of the builder and complete confidence on the part 


| tural arrangements characteristic of this class. 
| material of the vessel is, of course, designed so that as much 





readjusting or the use of spanners ; (d) it has no loose parts 








which are liable to be lost; and (e) it can be used for stop | 
chamfering, &c., on short lengths of wood with perfect | 
safety. The principle will be understood by reference to the | 
drawing. The guard is hinged to the spindle A. By slack- | 
ing the thumbscrew B it can be either placed in the position | 
for work or swung upwards completely out of the way, thus | 
leaving the table free. By slacking the hand wheel C, the | 
guard can be moved backwards or forwards and so made to | 


| take any desired position, or it may be swung round out of 


the way. It will also be seen that by slacking the screws | 


| DD the guard can be moved vertically and fixed at any 


desired height. The pressure rollers shown at E E are for | 
holding the wood down on the table, and it will be seen that | 
they can be adjusted for the various heights of the wood. | 
The handle F is used for raising or lowering the guard, or 


when using the guard for stop chamfering or moulding. 








SHIPBUILDING NOTES. 


IT is seldom, in these days of incessant change and keen 
competition, that a shipbuilding firm can claim to have 
epjoyed the uninterrupted confidence of any of its clients, 
and to have been the exclusive builder of a shipping com- | 
pany’s fleet. Yet this was the claim made, with pardonable 
pride, by Mr. Gracie, chairman of the Fairfield Company, on 
the occasion of the launch of Prinses Juliana, built by his 
firm for the Stoomvaart Maatschappij Zealand, of Flushing, | 
for their Flushing-Queenborough service. The connection of | 
Fairfield with the Zealand Company was first effected in 1877 
by the late Sir William Pearce, when he contracted to build 
the Prinses Marie and the Prinses Elizabeth, and from that | 
date to this the connection has remained unbroken, all the | 
vessels of the company down to the Prins Hendrik, completed | 
in 1895, being built by the Fairfield Company. . Speeches 
made on those festive occasions which usually follow a suc- 
cessful launch are not, as a rule, to be taken too seriously, 
but in the fact recorded above, viz., this unbroken connection 
between shipbuilder and owner for thirty-two years, there is 
to be found the best of all witnesses to sound workmanship 





of the owner. 





THE Prinses Juliana, of dimensions 350ft. by 42ft. Gin. by 
17ft. 6in., is a modern Channel steamer, and has the struc- 
The hull 


weight may be saved as strength permits. In these vessels it 


is possikle to effect a reduction of scantlings not to be thought 
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of in vessels of the same dimensions engaged in ordinary 
cargo-carrying work. The number of decks fitted for the 
accommodation of passengers, the very efficient internal sub- 
division of the vessel by means of bulkheads constitute 
sources of strength which, in normal cases, do not exist at 
all, or only to a much more limited degree. The fineness of 
form and limited draught also operate favourably in the same 
direction. The Prinses Juliana, for example, has ten water- 
tight bulkheads alone, and we have no doubt that, in her 
case, every advantage has been taken of the factors referred 
to above in solving the problem constantly presented to the 
shipbuilder—the problem of the combination of strength with 


| Docks Company, 
| Limited, which underwent her official trials at the end of 





lightness. The propelling machinery, by the way, is not 
turbine, but consist of two sets of triple-expansion engines, 





balanced on the Yarrow, Schlick, and Tweedy system, sup- 
plied with steam from four double-ended boilers. The 
arrangements for the accommodation of passengers embody 
the latest practice, especially in the respect of the number of 
single-berth cabins. 





SPEAKING of Fairfields reminds us that the second of the 
new Orient liners—the Otway, built by this firm—arrived in 
London on Saturday morning, the 29th ult. The vessel is 
very similar to the Orsova, the first of the vessels to be 
delivered, which was described in our issue of the 28th ult., 
and she arrived in time to transfer some of the company’s 
Glasgow guests to the Orsova before the latter set out on her 
week-end trip down Channel, to which many prominent per- 
sons in the world of shipping and shipbuilding had been 


| invited. The trials of the Otway were very successful, a 


maximum speed of 18.2 knots being obtained. 


REFERENCE was made in this column some time ago to 


| the lion’s share of new work which Clyde yards, and, in par- 
| ticular, those of Greenock and Port Glasgow, had secured. 


This preponderance appears to be well maintained, for it is 


|now known that J. Brown and Co., Limited, have secured 


one of the most considerable of the contracts recently in the 


| market—that for the new steamer for the Huddert, Parker 
| Company for their Australian trade. 
| Co., of Port Glasgow, who must already have their hands 


Messrs. Russell and 


pretty nearly full with their contracts for Messrs. Nelson, 
A. Weir and Co., Gow, Harrison and Co., &c., have secured 
a 10,000 tons deadweight steamer for Messrs. the Lyle 
Shipping Company. Another Isherwood steamer is to be 
built by Messrs. Hamilton, also of Port Glasgow, the builders 
of the longitudinally framed Craster Hall, recently described 
in the columns of this paper. Messrs. Scott and Co. have 
also been very fortunate. In addition to the new battleship, 
they have commenced work upon a cargo and passenger 
steamer for the London-Grangemouth trade of the Carron 
Company—a vessel in which will be a large amount of work 
profitable to a builder. Messrs. Stephens and Sons, on the 
upper reaches, have secured the contract for a 400ft. vessel 
for the Australian trade of the Australasian Steam Navigation 
Company. Belfast also is well provided with work, for the 
new 480ft. vessel for the Shaw, Savill and Albion Company 
is to be built there by Messrs. Workman and Clark, who built 
the sister vessel, the steamship Tainui, and who have also 
obtained the contracts for two other vessels. Facts such as 


| these justify us in concluding that the shipbuilding horizon 


is clearing. 





THE s.s. Broomhill, built by Irvine’s Shipbuilding and Dry 
Limited, for the Broomhill Collieries, 


last month, is a type of vessel for which there is at present 
an increasing demand. She is a self-trimming collier, and 
that implies, in the majority of cases, that the hatchways 
are of quite abnormal length and width. In these vessels the 
hatchways extend to within about 6ft. of the side of the 
vessel, and to within from 8ft. to 10ft. of the bulkheads 
forming the ends of the cargo spaces. A small deck platform, 
reduced to a minimum in point of dimensions, is usually. left 
between the hatchways to accommodate the winches, and 
sometimes these are fitted on a raised platform at approxi- 
mately the level of the hatchway coaming. The whole aim 
of the arrangement is to facilitate the loading of coal, to 
secure that the coal shall fill the maximum space in the hold, 
with the minimum of external assistance. In order to facili- 
tate easy and rapid discharge, the hold pillars are reduced in 
number as far as possible, and sometimes entirely dispensed 
with. The presence of such large hatchways makes this very 
practicable, for it is easy to support the narrow strip of deck 
left at the sides of the hatchways by brackets from the side 
of the vessel, and to support the deck between, and at the 
ends of the hatchways by brackets from the masts and bulk- 
heads. The framing is invariably of bulb angle section, for 
obvious reasons. This type of vessel is one of the most 
interesting now built; it is the response of the naval architect 
to the demands of rapidly changing economic conditions. 
Some writers have exercised themselves in respect of the 
defects of modern shipbuilding—its inelasticity, its adherence 
to obsolete ideas and stereotyped methods and forms of con- 
struction. As an antidote to this species of pessimism one 
may quite safely advocate a study of vessels like the above 
and a few others which could be named. 





THE April official shipbuilding returns for America, issued 
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by the Washington Bureau of Navigation, show an unex- 
pected improvement, so far as tonnage is concerned, due 
almost entirely to the large freighters being built for the 
Great Lakes trade; 114 steam and sailing vessels have been 
built, of which 1] are wood sailing ships, 90 are wood 
steamers, and 13 are steel steamers, the tonnage con- 
structed on the Atlantic Coast being very small indeed. The 
publication of these figures reminds one of the interesting 
fact that the Newport News Shipbuilding and Dry Docks 
Company has in hand the first cargo vessel intended for over- 
sea trade to be built in the United States for ten years. The 
vessel is for the A. H. Bull Steamship Company, and is 
further distinguished in this, that she is almost identical in 
arrangement to a well-known North-East Coast type. She is 
constructed as a single-deck vessel with deep framing and 
strong hold beams with a broad stringer plate, fitted about 
the middle of the depth of the hold—a form of construction 
widely, and almost exclusively, associated with North-East 
Coast builders, and certainly a novelty in the States. The 
advantages and disadvantages of the arrangement are fairly 
obvious. The lightness of construction made possible by 
localisation. of material represents, perhaps, the chief 
advantage, while one of the principal drawbacks is the inter 
ference to stowage offered by the hold beams and stringer 
plate. 





THE advance programme of the joint meeting of the North- 
East Coast Institution of Engineers and Shipbuilders and of 
the Institution of Shipbuilders and Engineers of Scotland, to 
be held in Glasgow in August next, provides an exceedingly 
attractive mingling of business and pleasure. The proceed- 
ings will be opened on Wednesday, 4th August, by an address 
of welcome from Mr. John Ward, the president of the Scot- 
tish Institution, to which Mr. Summers Hunter, the North- 
East Coast president, will reply. The proceedings will be 
continued on the Thursday and Friday, and on each of 
the three days the programme will take the form of meetings 
in the morning for the purpose of hearing and discussing 
papers, excursions in the afternoon to the works of the 
district, of which there is a wide variety, and of opportunities 
for social intercourse in the evenings. Provided the papers 
are of a nature suitable'to the occasion, no fear need be enter- 
tained that this will prove a profitable meeting. Refer- 
ence will be made to the papers later, when details of them 
are available. 





THE twin-screw steamer Megantic, built by Harland and 
Wolff, Limited, Belfast, for the White Star-Dominion Line, 
left Belfast Lough on Friday, the 4th June, and proceeded to 
Liverpool, whence she will sail on her first voyage in the 
Canadian service on Thursday, the 17thJune. The Megantic, 
as is already well known, is a sister ship of the Laurentic, 
but has twin screws, whereas the Laurentic has the combina- 
tion of reciprocating engines andturbine. The Meganticand 
Laurentic are, it may be recalled, the largest vessels in the 
Canadian -trade, being 565ft. long and about 15,000 tons. 
The new vessel is designed to carry a large quantity of cargo, 
and also a full complement of passengers—about 260 first 
class, 430 second class, and over 1000 third class. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions oy our 
correspondents. ) 





EARLY STEAM CRANES AND HOISTS. 


Sin,—My attention has been directed to an article in your issue 
of last week on ‘‘ Early Steam Cranes and Hoists.” From the title 
and the first half dozen introductory lines J expected quite an 
interesting historical essay: I found it rather disappointing and 
misleading in several particulars, some of which I will refer to. 

A reference is made to an “‘ obituary notice” of Mr. Alexander 
Chaplin, where it was claimed that he was ‘the father of the 
steam crane.” Obituary notices and epitaphs do generally romance, 
and cannot be accepted as evidence. The introduction of Mr. 
Gilchrist’s* name is an error, without foundation. It would have 
been interesting if an illustration had been given of the crane 
repeatedly referred to as designed in 1852 by Mr. Hulse, and 
which took from 1853 to 1858 to build by Taylor. 

Fig. 8 shows what is termed an ** Appleby Aird’s crane, 1863- 
1868.” It is stated—‘‘ For several years Mr. Chaplin only made 
what Mr. Jessop will remember as Aird’s cranes, but, like the rest 
of us, he gradually got into building other types.” . . . “It 
was first made between the years 1863 and 1868.” This is not 
correct. This type of crane was first made by Chaplin about 1860, 
not later, but the revolving types of crane were made three years 
earlier. The lead of the chain from top of post to foot of jib, as 
shown on your illustration, was at that time one of the claims in a 
crane patent of Mr. James Robertson, Glasgow, of frictional gear 
celebrity, to avoid which, in Chaplin’s cranes, the chain led direct 
from top of post to top of jib, with a guide roller at each side on 
top of post, There were very few of this type made ; it hasso many 
obvious disadvantages. 

The crane—Fig. 11—‘‘at Nine Elms Station, 1858,” is a very 
creditable design, considering the date, if it is correct. 

Fairbairn, in his work ‘‘ Useful Information for Engineers,” 

second series, published in 1860, refers to cranes he had made, and 
after describing several, says ‘‘railway travelling cranes in many 
cases had an engine and boiler attached to the platform, so as to 
work them by steam.” There is an illustration of a 10-ton steam 
crane, but its date is not given. He records experiments on 
cranes made in 1850, but he does not state when he first made a 
steam crane. 
_ 1 was associated with the laté Mr. Alexander Chaplin from early 
in 1858 till the middle of 1863, which covers the period in which 
steam cranes began to come into general use, during which time I 
designed all the cranes, hoists, &c., made in Mr. Chaplin’s works 
at Glasgow. Only one revolving crane had been made there before 
that, in 1857. It was shipped to the Continent, but found not to 
work satisfactorily, and was returned. Steam cranes were till 
1861 generally of very small size, 1, 2, or 3 tons. The boiler 
formed part of the framework, having attachments fixed by bolts 
or studs screwed into the boiler plates. Some years previous to 
1857, Mr. ao had been making “‘ vertical engines and boilers 
combined.” e engines had no frame to combine the parts. The 
cylinder was fixed near the top of the boiler by two brackets con- 
siderably overhung. Under the cylinder was the force pump, car- 
ried on similar brackets, which also acted asguide. The connecting- 
rod was long and forked. The crank shaft was carried on two 
brackets near the bottom of the boiler. The boiler had thus to take 
all the stresses between the cylinder and crank shaft, and of the 
fly-wheel, which was considerably overhung from the boiler on a 
long bracket, which carried the outer bearing. 

It occurred to Mr. Chaplin that a wider field for these engines 
than selling them as simple engines could be opened up; that 


gears ; that mounted on wood carriages, with suitable gear and 
wheels, they became self-propelling, or traction engines on the 
roads and contractors’ locomotives on the rail. More than fifty 
years ago these combinations first appeared in your advertising 
columns as a row of machines of which the boiler was the promi- 
nent feature. The portable steam cranes came gradually into 
favour, and were purchased by some of the large contractors and 
wharf owners. About 1860 a small one was placed on. the north 
wharf near Glasgow Bridge, and a year or two later a larger one 
was placed on the pier at Folkestone for Mr. Cudworth, the loco- 
motive superintendent of the South-Eastern Railway. This was 
the first with A side frames to which all parts were attached inde- 
pendent of the boiler. x 3 

By the end of 1861 I had several designs of cranes ready, antici- 
pating the future. One set of drawings was for a 7-ton crane, 
very much larger than any portable steam crane yet made. The 
International Exhibition of 1862 was then in course of erection. 
Mr. Daniel K. Clark was appointed superintendent of the 
machinery department, and at his request two cranes were to be 
made to be used in unloading and placing the exhibits. By the 
time the matter was arranged, it was found that the cranes must 
be quickly made, and were at once put in hand according to the 
ready-made design.’ These cranes did excellent work, and were 
highly commended. An illustration and description of them is 
given in D. K. Clark’s ‘‘ Exhibited Machinery of 1862,” page 414. 
On page 416 is an illustration of Appleby’s crane, same as your 
Fig. 6. In its description, Mr. Clark asks whether a crane 

uires a governor and criticises other points. A small crane by 
T. Worsdell, Birmingham, is illustrated on page 415. It is stated 
to lift 30 cwt. at 11ft. radius, had a pair of 3hin. cylinders. A worm 
on the crank shaft gearing direct to a worm wheel on the barrel 
shaft is all the hoisting gear. It revolved on live rollers, but like 
Appleby’s, it had no gear for turning it. 

On page 414 is an illustration of an early hoisting engine, 
which is described as a ‘‘ship’s engine, with apparatus for wind- 
ing, cooking and distilling.” The distilling part of this is described 
on page 274. It is called Chaplin and Russell’s dis‘ilaérator. 

About 1860 there was a Mr. Povah in Liverpool making small 
hoisting engines, to which our attention was drawn. They were 
fixed on the ship’s deck. The ship’s engine just referred to was 
the result. They were used for cargo, setting sails, pulling 
generally, and producing fresh water. 

With reference to the 1862 Exhibition, it is interesting to note 
that Messrs: Stothert and Pitt, who have since become eminent as 
crane builders, exhibited machines for scraping hides and rolling 
leather—page 292. 

Of the names cited in your article, I think Mr. Taylor has the 
best claim as a representative maker of early steam cranes, if the 
date given for Fig. 5 is correct. Certainly the workmanship on 
his machines was better than the others. His patenting of the 
link motion applied to hoisting machinery enabled him to get a 
large price for the steam winches he made. While several makers 
paid him royalty, some makers used reversing motions designed to 
evade the patent. Other makers—including Chaplin—denied the 
validity of his patent, and declined to pay. 

It is rather a remarkable fact that although Mr. Chaplin took 
out numerous patents, none of them were connected with cranes, 
because he originated no improvements on cranes. The apparatus 
for distilling and aérating fresh water above referred to was my 
invention exclusively. When I proposed it Mr. Chaplin was quite 
certain it would not work. It was tried and found successful in 
every way, and patented in our joint names. In THE ENGINEER 
of June 5th, 1863, it is illustrated and described. 

It would be quite impossible now to say which engineers had the 
most merit in ‘‘ Early Steam Cranes.” I have mentioned some of 
my own observations, confining the period to about the five years 
I proposed to review. After 1862 makers of cranes became 
numerous, and at the Paris Exhibition of 1867 portable steam cranes 
were exhibited by no less than six British firms, viz.—in alphabeti- 
cal order—Appleby Bros., George Russell and Co., Alexander 
Shanks and Son, Stothert and Pitt, James Taylor and Co., and 
Thomson. There were also some foreign cranes. A descriptive 
article on ‘‘Steam Cranes at the Paris Exhibition ” will be found in 
the Practical Mechanic’s Journal of October, 1867, which gives 
a description of the British portable steam cranes, and an illustra- 
tion of the one I designed and made at the request of the British 
Executive Commission. It was used before the Exhibition was 
opened, and, after its close, handling the exhibits, and the illus- 
tration shows it at work. 

I can claim therefore to have designed the first portable steam 
cranes which were used in exhibitions, and both were awarded 
medals, at London and Paris respectively. 

Uddingston, N.B., June 3rd. GEO. RUSSELL. 


* We did not state as a fact that Mr. Gilchrist, of Barclay, 
Curle and Co., had made a certain crane, but that it was believed 
that he had done so. This belief is apparently without founda- 
tion. Ina recent retter received by Mr. Russell from Mr. James 
Gilchrist, of Messrs. Barclay, Curle and Co., Limited—which letter 
Mr. Russell has courteously forwarded to us—Mr. Gilchrist says he 
thinks the name of his father must have been introduced into the 
articleinerror. Hisfather, headds, wasserving hisapprenticeshipin 
KirkintiHoch with his uncle, Mr. Archibald Gilchrist, from 1836 to 
1841—the years in question—and he thinks it possible, although 
he never heard of it, that this uncle, who bore the same name as 
his father, made a crane at this time, though, as far as he knows, 
the latter never made a crane in his life. In the face of this, it is 
certainly evident that our information, as far as it regards the 
connection of the Mr. Gilchrist-who made the crane with the firm 
of Barclay, Curle and Co. is incorrect.—Ep. THE E. } 


MARINE PROPULSION. 


Sir,—Will you please allow me to answer “T, S. C’s” letters 
contained in your issue of June 4th’? I am glad to see that we at 
least can agree as to what is the issue, and | am looking forward 
to the time when we shall be able to arrive at a mutually accept- 
able conclusion thereon. I am also obliged to ‘‘T. S. C.” for 
reviewing the discussion, and so enable third parties to follow 
better. With ‘‘X.’s” second letter I have dealt. The questions 
now are :—Is slip of a screw pane a loss of mechanical work ! 
or, Is slip of a screw propeller useful mechanical work! Now, 
“T. S.C.” says “Yes” to the first question and ‘‘No” to the 
second, whereas I say ‘‘ No” to the first and ‘‘ Yes” to the second. 
To reduce these things to their immediate logical extremes—as 
““T. 8. C ” says: Then the more slip the better—will not help us 
very much. For most things so reduced become absurdities, and 
although very useful for processes of reasoning, in practice ex- 
tremes are a nuisance at best. One other example will illustrate 
this: If pitch is respensible for the forward-motion of a vessel—as 
no doubt it is, to some extent—then the more pitch the better. 
Yet a propeller with the longest conceivable pitch gives no thrust. 

“TT. 8. C.’s” summing up of my contention is quite right. The 
greater the volume of water and the greater the velocity of this 
water astern—caused by the propeller—the-greater will be the 
pressure on the thrust block,-which pressure alone is responsible 
for the vessel’s speed. The object, however, being the: vessel’s 
speed, this driving aft of the water must be relative to the 
moving vessel and nut relative to any position on the globe ; 
and yet the vessel’s speed must of necessity be relative to the 
amount and velocity of water forced aft, since we have nothing 
else, save air, to lay hold on. With reference to the paragraph, 
“If Mr. Preidel does not believe'that the kinetic energy is equal 
to the work done, &c.,” I certainly am of opinion that the work 
done by the explosive force is greater than the kinetic energy of 
gun and bullet, and, namely, first, by that amount which the fric- 
tional resistance between gun-barrel: and, bullet at their relative 
velocity absorbs and converts into heat or permanent changes in the 





they could be attached to cranes, winches, winding and pumping 


disposition of moleculesin the two bodies. And yet I think it has been 


a 


found that by increasing the initial friction between gun-barrel ang 
bullet—within the elastic limits of thegun—higher values for kinetig 
energy have been obtained. This no doubt is due to the fact of 
higher compression of the explosion gases by greater initial resist. 
ance, This, I think, demonstrates the third law of motion very 
well, and if I may be permitted to change the words would read’: 
‘* Any force can only exert itself to the extent of resistance offered,” 
The friction between gun-barrel and bullet represents a loss, but 
the initial compression obtained thereby represents a gain in com. 
parison with ‘less friction” and ‘‘ less compression.” Secondly 
there is that amount of work-energy lost which, after parting of gun 
and bullet, causes the sound waves and other disturbances at the 
muzzle of the air as well as changes in temperature. Therefore, | 
think that the force of the explosion must be greater than the 
kinetic energy of bullet and gun represents,* C. Geldard’s defini. 
tion of work-energy: ‘‘ Work done on the system = change of 
energy in the system,” is no doubt quite correct once 
we can obtain any ‘“‘conservative” system. But since all 
things known to man only seem to be by virtue of their 
ability to change, that is, man can only conceive “re. 
lative” things, I do not see very much use in the above “true” 
but abstract legend. Taking our gun again, and supposing the 
bore to be 2in., the bullet only in. in diameter, nothing further 
in the barrel but the powder and the bullet—the powder be the 
same in quantity and quality as'in the previous case—firing the 
powder, the energy of the powder will change completely, but, | 
fear, not into very much kinetic energy of bullet or gun. hat 
shows again ‘that a force van only be measured by the resistance 
it will overcome.” I understand that my definition of ‘‘ measure 
of work ’—the product of mass moved and the ‘‘ effective” distance 
through which the mass moves, viz., ‘‘the effective distance 
against the opposing force “’—had been the means of obtaining our 
old friend, the unit of work = foot-pound, in the following way :— 
A massof one pound moved vertically upwards (against the opposing 
force = gravity) one foot = work done = one foot-pound. I fail to 
see anything wrong in this even now. The equation velocity 
space would certainly beabsurd, but youcould nathave velocity with- 
out space; however, by using the word ‘‘space,” I meant distance. 
Taking, now, “*T.S;C.’s” swimmer and bath, I-beg-to-submit the 
following experiment to a mental solution :—If on the wall of a 
bath a spring was fitted as rigidly as possible, with a plate for the 
swimmer to put his two feet against, the spring being of such 
dimensions as conveniently to record the full force of the 
swimmer’s kick by a reasonably short compression, the swimmer 
was now to kick against this spring instead of the wall, what 
would happen, regarding the swimmer’s kinetic energy —work 
done—and energy stored in the spring—work done! The only 
logical solution of this to me seems that the swimmer would get 
the same amount of kinetic energy as if he kicked with the same 
force against the wall, in = of the spring’s compression—work 
done—and the spring would record, if retained in compression, as 
nearly as possible—relative to the perfection of construction—the 
exact force exerted by the swimmer in pushing himself forward. 
I further maintain that if the swimmer kicked against the wall 
pure and simple, he would do the same amount of work on the 
wall by alanier changes—elastic compression of bricks, heat, &c. — 
which he did by compressing the spring with neither loss nor gain 
to himself. The distance he will push himself forward from the 
wall = distance whiclr he will push himself forward from the spring 
when fully compressed. In this light I understand the third law 
of motion. A force is relative only and can only be measured by 
an opposing force. But now to the propeller. 

I will try and explain the following without using (the much 
abused!) terms stated in my previous letter. The engines are 
made to rotate a propeller. The vessel with steam up, regulator 
shut, is stationary compared with the harbour. The water exerts 
a uniform pressure (relative to immersion) on all sides of the ship 
and on all sides of the propeller. The regulator opens, the engines 
start to rotate the propeller. The propeller presses against the 
water in line or plane of rotation with a greater pressure than the 
water originally pressed’on the propeller. The greater pressure 
of propeller is at once being balanced by motion of water. ‘The 
moving water (motion due to propeller) leaves the propeller and 
makes room for other un—or less—moved water. Water offers 
resistance to being moved or having its motion increased. Thus, 
we obtain the start of pressure transmitted by propeller on to 
the thrust block. 

Rotation increases, Motion and fresh quantities of water offer 
tco much resistance for the free floating vessel to balance. The 
ship moves. And the ship moves according to the third law of 
motion ; namely, that the water, being moved aft, whether fast 
or slow, presses with exactly the same amount and in opposite 
directions against the propeller, with which, and in which direction 
the propeller presses against the water. 

Slip—that is, to express it more correctly—to force water back 
in a straight line opposite to that in which a vessel is required to 
move, is all that a propeller should do. The water will do the 
rest. A propeller that will do this part of its work well—to push 
or force much water aft fast—will give good thrust to the ship. 
And if you have a good ship you will obtain a good speed. There- 
fore, the only logical solution I can see is that slip, if moved 
straight astern, is useful mechanical work. 

If slip was loss, then a propeller working with 100 per cent. slip 
would exert no pressure on the thrust block. This, Sir, is against 
all and every experience. The resistance the water offers to a 
propeller workiog with 100 per cent slip is so great that you can- 
not even approach the maximum engine revolutions, or conse- 
quently power, 

If the foregoing brings the discussion more forward, I will 
endeavour in a future letter to draw a figure of forces acting 
through a screw propeller, which should show where the loss 
occurs and how the thrust comes about. 

London, June 5th. W, PREIDEL. 

[* Mr. Preidel will find all these things discussed with extraordi- 
nary clearness in the late Sir William Anderson’s wonderful little 
book ‘‘ Heat and Work.” Besides the work done on the bullet, 
there is not only the displacement of the atmosphere to be taken 
into account—quite an important item - but the discharge of the 
powder gases at a very high velocity.—Ep. Tue E. | 





Str, —The letter by ‘‘X ” in your issue for May 28th ought to 
prove useful, in so far as it makes for clear definition, but it is 
also suggestive. Having read it, I proceeded to look up the letters 
on ‘‘Slip in Marine Propellers,” ‘‘ Marine se pool and so on, 
by various writers, which you have published within the last few 
months. It seems that puzzledom reigns, particularly as regards 
Rankine’s proposition. I do not know whether what I am now 
about to say will or will not help to clearer views. I think that 
what, with your leave, I am about to say has not been said before, 
but I speak with dilfidence as to this, 

Your correspondent ‘‘ Helix” says that we need only consider 
thrust as the measure of efficiency, by which I understand him to 
say that the greater the steady thrust for the steady expenditure 
of a given horse-power the greater is the efficiency. This looks 
like a self-evident proposition. 

Now, according. to Rankine, it is better to get the thrust by 
pushing a large mass of water, in this case astern, at a low velocity 
than it is to push a small'mass astern at a high velocity, the work 
done varying as the square of the velocity, while, as I understand 
the proposition, the thrust varies directly as the velocity., 

Here, as a sailor would have said in the old days, I am. brought 
up all standing, simply because, so far as I can see, the thrust 
must vary as the square of the velocity imparted to the water, and 
not as the velocity. 

We have time of action a constant in any case, no matter what 
the speed of the ship or the water, but, the time of action remain- 
ing constant, the effort varies as the squares of the velocities. 





Thus, for example, centrifugal force varies not as the velocity, but 
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as the square of the velocity. Why may not thrust be regarded 
in the same light as the pull on a string set up by a stone 
- in a circle, the water representing the stone? Then the 


Iving oe 
ee will vary as the square of the velocity it imparts to the 
water. We Shall then have the same thrust whether—other 
things being equal—we move a small quantity of water at high 


speed or a large quantity of water at a slow speed. é 

But it will be said this is true; but more horse-power will be 
expended in the first case than in the last. I ask in what way will 
the expenditure be manifested ? _There can be only one answer— 
leaving out friction and other side issues. The high-speed pro- 

Jler will have more slip than the low speed one. The moment 
we come to apply the Rankine proposition to practice, the whole 
thing breaks down. I have a very fair acquaintance with marine 
propulsion, and I have not the least hesitation in saying that no 
one ever heard of the waste of power varying as the square of the 
slip—that is to say, as the square of the velocity of the wake of a 
screw propeller. 

Thrust may be regarded as a steady, continuous effort to im- 

rt acceleration to masses of water. Now, the force required to 

roduce a given acceleration varies directly as the mass, the time 
ies constant. In this case the time is a constant. The result 
will be that if we halve the quantity of water going astern we shall 
double its velocity, the thrust remaining the same; but we are 
told that four times as much power must be expended. But that 
can only happen when the _— over which the accelerating force 
acts is augmented as the velocity. We have seen that, the action 
of the propeller being continuous, nothing is left to vary but the 
force, the mass, and the distance ; but, so far as I can see, the 
distance is the same in all cases, being, for a complete revolution, 
the pitch of the propeller. 

So far as I can see, some factor is left out in all our calculations. 
What that is I am not clear. I cannot bring myself to believe 
that, other things being equal, the waste of power varies as the 
square of the velocity of slip. No progressive or other triuls of 
any ship have ever given such a result. It is, on the contrary, 
well known that in some cases a large slip has heen found more 
efficient thana small slip. For some reason, the work done on the 
water does not vary as the square of the velocity, but, | think, 
only as the velocity. Kemember, the factor is very large. Take, 
for example, a ship with a slip of 10 per cent. and 1000 horse- 
power, the work expended on the water being, say, 200 indicated 
horse-power, Now, let the propeller be altered, and the slip 
raised to 20 per cent. Are we to assume that the work done on 
the water would become 800 indicated horse-power! The supposi- 
tion is absurd. 

The direction which inquiry should take is the finding out of the 
true relations which various slip percentages bear to the power 
expended. In one word, let us settle once and for all whether 
Rankine’s theorem has any useful application to modera every- 
day propulsion. Let us find out.in what ratio the loss by slip 
varies with the velocity of the water thrown astern. On paper, 
Rankine may be right ; in practice, 1 feel sure that this proposi- 
tion does not apply, owing to the operation of some factor whose 
nature no one seems to understand, even if they realise its 
existence. I see that some of your correspondents refer to a gun 
and a projectile, the gun being the ship, the projectile being the 
slip water; but the comparison is misleading, for no work of 
acceleration is done on the ship. 

May I, in conclusion, ask your readers to refer me, if possible, 
to any experiments made with propellers held in one place in a 
stream, just like the river velocity meters, but, of course, on a 
large scale. Such experiments ought to be instructive. 

June 3rd. H. U. B. 





Sir, ~I have read with interest the letters of your correspon- 
dents on the above subject, especially those of ‘‘T. S. C.,” and 
would like to make some remarks on them. He appears to me to 
be quite sound on the mechanics of the subject, but there is an 
important ambiguity in the last statement in your last issue where 
he says that the energy imparted tothe water and thrust varies as 
mv and mv respectively, and that v is velocity relative to 
surrounding water. He would have been correct’had he expressed 


energy and thrust by ns and ms. Where m is mass delivered 


astern by propeller in one second and s true slip, ms is change of 
momentum in one second of mass m, equal to thrust in accordance 
with Newton’s second law of motion. It is singular that none of 
your correspondents mention this law of motion, although the 
theory of marine propulsion depends entirely on it. 

To give my remarks the weight of authority | will quote from a 
discussion on a paper read Sales the Glasgow Institution of 
Engineers and Shipbuilders, Session 1905-1906, by Mr. Howden on 
the screw propeller. Mr. Howden made the same statement as 
“T,S.C.,” that the thrust is ‘ 


°° to which Professor Jamieson, 


“ce _ 
Glasgow Technical College, replied— —" is simply momentum 
y 
and cannot express lbs.; it should be—Let (v, — v,) ¢ = a, the 
acceleration, where v, is the velocity of the water at beginning 
of the acceleration, and v, that at the end. That is, mass of water 
moved x acceleration it received due to constant pressure or 
force from the face of the propeller acting upon it for one second 
= thrust in lbs, Since by Newton’s second law of motion rate of 
change of momentum is proportioval to the force which causes it, 
and takes place in the direction of that force.” Professor Robert- 
son, Bristol, who described the propeller as a specialised centri- 
fugal pump, and said it should be designed as such, and Mr. Froude 
also took part in the discussion. 

It is of no use approaching the theory of the marine propeller 
unless it was regarded as a vortex wheel in the same category 
as the centrifugal pump, steam turbine, windmill, &c. 

I have Rankine’s A.M., edition, 1861, where it appears to me 
ag so regarded it, and this is the view all authorities now 

e of it. 


June 7th, AL Rs 


Sirn,—My reply to ‘‘T. S.C.” need not occupy much of your 
space. He asks for my definition of ‘‘ work ” and ‘‘ momentum.” 
May I in the first place refer him to my letter of May 28th? 
“Work” is the expenditure of energy in imparting motion to a 
mass previously at rest, in overcoming frictional resistance, or in 
raising the temperature of matter. ‘‘Momentum:” My defini- 
tion is that of Clerk-Maxwell. It is the rate of change of a mass- 
vector. ‘‘ Let us define a mass-vector as the operation of carrying 
a given mass from the origin to the given point. The direction of 
the mass-vector is the same as that of the vector of the mass, but 
its magnitude is the product of the mass into the vector of the 
mass.” 

“'T. C. 8.” questions the accuracy of my assertion that in most 
text-books it is stated that equal forces acting for equal times pro- 
duce equal effects, and asks for my definition of “effects.” I 
gave one example in my letter of May the 14th. It seems to me 
that Newton’s second law of motion, which runs, ‘‘ Change of 
motion is proportional to the impressed force and takes place in 
the direction in which the force is impressed,” exactly meets the 
case. Double the force, and we double the change of motion. 
Change of motion is the effect. It may, perhaps, save trouble if I 
add Clerk-Maxwell’s commentary: ‘‘By motion Newton means 
what in modern scientific language is called momentum, in which 
the quantity of matter moved is taken into account as well as the 
rate at which it travels. By ‘impressed force’ he means what is 
now called impulse, in which the time during which the force acts 
is taken into account as well as the intensity of the force.” 
Further, let me again quote from Clerk-Maxwell’s ‘Matter and 
Motion; ” “In abstract dynamics matter is considered under no 


other aspect than as that which can have its motion changed by 
the application of force. Hence any two bodies are of equal mass 
if equal forces applied to these bodies produce in equal times 
equal changes of velocity. This is the only definition of equal 
masses which can be admitted in dynamics, and it is applicable to 
all material bodies, whatever they may be made of.” Further, I 
may point out that ‘‘ effects” may mean either momentum, or vis 
viva--kinetic energy, or potential energy ; and equal forces will 
produce equal effects, it being understood that we do not mix our 
terms. 

Regarding the pumping engine, I thank your correspondent 
for calling my attention to the erroneous use of the word 
‘‘momentum.” It was a slip of the pen fer the very convenient 
old-fashioned term vis viva. But the mistake in no wise affects 
the argument, that the mere contraction of a pipe in area may 


augment the kinetic energy, ly V2, in each pound of water, by 
"BY 5 F 


as much in the case stated as sixteen times ; the bearing of this on 
screw propellers working in contracted tubes should be evident. 

Turning to paragraph six, what I intended to convey, and 
rs nprered have failed to do, is the inconsistency involved in mere 
bald statements. The quick descent of a body is measured by the 
distance passed over and the weight. The kinetic energy acquired 
is minute. But let the body fall freely and kinetic energy is 
acquired. Thus, in the case stated, a weight of one pound falls 
freely through a distance, which, to avoid cumbrous fractions, I 
will call 2ft., and acquires a velocity of 11ft. per second ; but the 
kinetic energy is half the product of the mass into the square of 
the velocity. The mass here is unity ; the square of the velocity 
is 121; half thisis 60.5 in foot-poundals. A statement like this 
— alone obviously seems to render perpetual motion 
possible. 

Lastly, whatever ‘‘ T. 8. C.” may think, thrust per horse-power 
hour is the true test of propeller efficiency. It is for thrust that 
the shipowner pays, and the more thrust he can get per horse- 
power the greater is the efficiency of his propelling machinery. 1 
use the word horse-power hour because it is one very commonly 
employed. The output of a generating station, for example, for 
six months may be stated as so many thousand horse-power hours. 
Furthermore, we always use the hour when speaking of coal con- 
sumption per indicated horse-power, and referring coal consump- 
tion per hour to thrust horse-power is just the same thing. 

June 6th. X. 





THE PRESENT STATUS OF THE MARINE ENGINE. 


Sir,—With your permission I would like to explain to Mr. 
Anglesea that I did not specify the nature of the substance found 
on (H.P.) cylinder surfaces—excluding cyliader walls—(surface 
rubbed by piston) because it varies with the condition of the 
boilers, quality of feed water, extent of priming, and various 
other causes. If he has not seen any non-conducting substance 
on H.P. cylinder surfaces then he has had exceeding good 
fortune. 

I did not touch on re-evaporation for two reasons: (1) Because 
I hold it to be a perfectly natural phenomenon due to pressure 
and temperature, which would occur even if cylinder surfaces were 
perfect non-conductors, and (2) because water ought not to be 
present anywhere in a steam engine. 

When comparing the compound stationary with the quadruple 
marine engine | said nothing about superheating. I suggested 
that the performance of the marine engine would be greatly im- 
proved by drying the steam before admission, and in each of the 
receivers. Is he so satisfied with the performance of the marine 
engine that one must not even suggest an improvement ? 
teferring to his figures, he must surely be aware that very few 
owners can afford to supply Pocahontas or Welsh smokeless for 
bunkers, and that .97 lb. per indicated horse-power per hour is 
quite exceptional, but even then it is only a little better than the 
consumption of the compound | had in mind. In the report of 
the trials of the Orient liner Orsova, fitted with quadruple engines, 
he will find that the consumption on a 24 hours’ trial worked 
out at a little under 1.4 lb. per indicated horse-power per hour. 
Nevertheless, I cheerfully agree with Mr. Anglesea that the piston 
engine, even in its present imperfect state, is superior in every way 
to any other type for marine work. 

‘There is nothing new in his dissertation on initial condensation, 
and if he had the'time and facilities to investigate ‘‘on his own” 
he might see it in a different light. 

In steam consumption problems I have for years been vainly 
striving to reconcile observed results with the theoretical 
behaviour of steam, and I sincerely trust that your correspondent 
Mr. Aspinall may see his way to continue his good work and to 
publish a full account of his researches at an early date. 

Glasgow, June 2nd. JOHN S, CHAPMAN. 





PUBLIC WORKS DEPARTMENTS IN AUSTRALIA. 


Srr,—In your issue of May 28th appeared an article by a corre- 
spondent under the above title on which I should like to make 
some comment. 

Notwithstanding the title, the general attack on the works 
departments which the article embodies seems specially directed 
on that of New South Wales. The alternate corpulence and 
emaciation. of the department, which appears to be one of its 
crimes, is certainly not due to the policy of the State, and still 
less to its servant—the works branch. They result from the con- 
dition of the country, good seasons impelling railway, bridge, 
harbour and other constructions, which must be held back during 
bad ones. The Government could not be expected to maintain a 
large staff doing nothing during the latter periods. 

As to the absorption of most engineering work by the State, 
this, whatever its demerits or otherwise may be, is not due to the 
department, but to the necessity of the case. The writer seems 
to attribute this action to Socialism, and undoubtedly one of the 
aims of the Socialist is in this direction, but it does not follow that 
it is the result of such policy in the case of colonial public works. 
If your correspondent were more familiar with the subject on 
which he writes he would know that long before Socialism had 
any voice whatever in colonial administration public works, and 
especially the greatest of them—the railways—had to be mainly 
constructed by the Governments, simply because nobody else 
could be got to doit. The State was then, andstill is, the greatest 
landowner in a practically unpopulated country, and to make its 
lands saleable and to people them, it has to construct public works 
to attain these objects. This is done with hardly an exception, 
either directly, as in Australia, New Zealand, and South Africa, 
or indirectly, by land grants, as in Canada. Even in settled India, 
and other parts of the Empire, where Socialism is unthought of, 
the State has to undertake work of this kind which otherwise 
would be left undone. 

As to the stagnation of ideas, dulness, brain rust, the holding 
of soft appointments, &c., so courteously attributed to the New 
South Wales Government engineers, or to the effect of their pre- 
sence at meetings, your correspondent might with advantage look 
up the many records for some years back of the ‘‘ Minutes” of 
the Institution of Civil Engineers. Several large works, designed 
and carried out by them, have been described and discussed there, 
gaining such approval as to render their authors quite indifferent 
to attacks on them and their conjfréres such as those now put for- 
ward on the mere anonymous assertion of your contributor. 

C. O. Burag, M. Inst. C.E. 





ENGINEERS AND THE TERRITORIALS. 

S1r,—I have just read with very great interest your excellent 
article on ‘‘ Engineers and the Territorials” in the issue of 21st 
May, and, if you can find room, I should like to supplement your 
remarks on one or two points, 





In the course of a quarter of a century’s service in the 
Volunteers I have found that remarkably few possible candidates 
have the slightest idea of how toget in touch with a unit. Letme 
say to them, failing personal acquaintance with any of the officers, 
write to the adjutant of the nearest unit, or go and see him one 
evening, and it wil] be found that he will be only too pleased to 
give any information. 

Now, Sir, in your description of the Territorial Royal Engineers, 
you rather fully deal with the Divisional Engineers, May I, as one 
connected with the Telegraph Companies, enlarge a little on their 
organisation / eA 

There are five groups—one in each command—viz :—London 
(Palmer-street, Westminster); Northern (Leeds); Scottish (21, 
Jardine-street, Glasgow); Southern (Dale End, Birmingham) ; 
Western (44, Mason-street, Edge Hill, Liverpool). Each group is 
commanded by a lieutenant-colonel, and consists of (1) Wireless 
Telegraph Company under a captain, with two subalterns and 
66 non-commissioned officers and men, of whom 30 are mounted ; 
(2) Cable Telegraph Company under a major, with a captain and 
four subalterns, and 150 other ranks, 62 being mounted ; (3) Air 
Line Telegraph Company under a major, with two captains and 
four subalterns and 282 other ranks, of whom 117 are mounted. 

The wagons issued to these companies are fully equipped with 
instruments, tools, &c., and in the case of the four cable wagons 
carry eight miles of cable each, whilst the air line wagons—eight 
in number—each carry five miles of wire, poles, insulators, &c. 

Obviously engineers with an electrical knowledge are specially 
desirable, but mechanical engineers will find the work most 
congenial and interesting. ; 


June 7th. Arr LINE. 





LATENT AND SENSIBLE HEAT. 


Srr,—Mr. Aspinall’s contentions on this matter are very in- 
teresting, but I doubt if he fully realises the magnitude of his 
suggestions. His main point seems to be this—that if, say, 1 lb. 
of dry saturated steam be wire-drawn through a cock, and changed 
thereby into superheated steam at.a lower pressure, then the total 
heat in this pound of superheated steam is less than that in it 
before it was wire-drawn. If this be true, it is perfectly easy to 
conceive of an apparatus which while receiving heat at a high 
temperature will continually give out a lesser quantity of ~heat at 
a lower temperature, but will not give out any form of energy to 
correspond with the heat which disappears. This is contrary to 
the — of the conservation of energy. ; 

It may be argued that perhaps this principle is not universally 
true, but it must be remembered that it is-supported by an 
immense amount of inferential evidence, and cannot be lightly 
disposed of. : 

This being so, it is clear that how the steam is cabpiensed makes 
no difference, provided only that we neither allow it to do external 
work nor allow external work to be done upon it. : 

In a previous letter Mr. Aspinall makes mention of turbines 
exhausting superheated steam as a proof of his contention. But 
it may be asked—How was the pressure of the exhaust measured ! 
It is not an easy thing to determine accurately the pressure in a 
rapidly moving stream of steam or gas, and a small error in deter- 
mining the pressure would give the impression of suverheating. 

The difference between the values obtained by Southern and 
Regnault undoubtedly needs an explanation, but Mr. Aspinall’s 
theory cannot be accepted unless he can give some much more 
convincing proofs of its truth than he has yet done. 

Swindon. L. H. G. Drngs, 





PROPELLERS IN TUBES. 


S1r,—I have observed references in your correspondence columns 
lately to proposals which have been made to place high-spced 
turbine-driven propellers in tubes with expanding mouths, the 
idea being that the turbines could be run at the high speed 
required for maximum efficiency, while the efficiency of the pro- 
peller would be that corresponding to the diameter of the outlet 
from the tube and not to the diameter of the propeller. 

I think a careful examinution of this proposal will reveal fatal 
defects in it. 

If a propeller be placed in such a tube which it ie proposed (see 
THE ENGINEER, May 28th, 1909, p. 562) to shape, as shown in 
Fig. 1, the same quantity of water must issue per second from the 
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large after end as enters at the small forward end, and since the 
velocity through the tube is inversely proportional to the area, 
the velocity of discharge must be less than the velocity ¢ f admission. 

Therefore, if any propelling effect is to be obtained the water 
must be accelerated by the propeller before reaching the tube to a 
velocity exceeding the velocity of discharge V +S, where V = 
velocity of feed and S = additional velocity imparted by propel- 
ling apparatus. The theoretical efficiency would be less than 

v 
V+s 

If the water entered the tube with the velocity of feed V, as 
indicated in Fig. 1, the discharge velocity would be less than V, 
and the result would be that the propelling apparatus would exert 
a negative thrust, which isabsurd. The proper theoretical form of 
expanding tube to effect the object aimed at would be that shown 
in Fig. 2, in which new water enters the annular spaces and has 
induced velocity imparted to it by the stream which has been acted 
upon directly by the propeller. 

A larger volume of water would then be discharged than that 
which entered at the propeller end. The theoretical efficiency, 

Vv 


neglecting friction, would be ae s \ 


Such an arrangement has been tried by Sir John Thornycroft 
and found greatly to augment the thrust of the propeller so long 
as propeller and tube are not advancing through the water, but 
when they do move through the water, as in propelling a vessel 
then the loss of power caused by the friction of the external sur- 
face of the tube outweighs the gain in prope'ler thrust. 

The great resistance which the trumpet-mouthed tube, Fig. 1, 
tee offer to passage through the water seems to have been over- 
ooked. 

Lastly, the greatest difficulty connected with turbine-driven 
propellers is ‘‘ cavitation,” but the proposed trumpet-mouthed 
tube would be of no assistance at all in overcoming this. 

The limiting thrust per unit of area necessary to avoid “‘cavi- 
tation ” would still be that measured on the area of the propeller 
itself, and not on the area of the large end of the tube. 

It is hardly necessary to say that the cone shown in Fig. 2 
would fail equally with the tube shown in Fig. 1 to reduce “‘cavi- 
tation.” 





Southampton, June 7th. S. W. Barnapy. 
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STERN-WHEEL STEAMER AXHOLME. 


THE stern-wheel steamer Axholme, built for John Holt and 
Co. (Liverpool), Limited, by Cammell, Laird and Co., 
Limited, at their Tranmere Shipyard, Birkenhead, was de- 
livered on Tuesday last in the river Mersey, boarded up for 
the voyage to the Niger. This vessel went through her trials 











tured. The turbines, as is well known, are of the Curtis type. 
The casings are divided by dished cast iron diaphragms into a 
series of separate stages. In each stage there is a separate 


wheel which carries three rows of moving buckets, as shown | 
| the first stage against the nozzle opanings leading t 


in Fig. 2. The nozzles for each stage are bolted to the 
diaphragms, which latter have steam port openings cast in 
them to allow the steam to pass through tothe nozzles. The 














THE STERN-WHEEL RIVER STEAMER AXHOLME 


a@ few days ago in the Mersey in boisterous weather, and 
proved herself efficient both in speed and steering capabilitier. 

The dimensions are 141ft. by 25ft. by 5ft. 6in.; she has a 
main and upper deck, the upper deck stringer and curtain 
being made extra strong, and supported and tied by tee bars 
so as to form a good girder. The accommodation for the 
crew is arranged under a monkey forecastle, and cabins for 
pilot and engineer aft in steel houses. 


There are also galleys | 


for both Europeans and natives, bath-room, w.c., and stores | 


in steel houses on the main deck. On the upper deck aft is a 
cabin for agents and others. It is builtof teak. Forward is 
a cabin of teak for captain. A shade deck is arranged over 
these deck-houses, and kept well over the roof of the cabins to 
ensure a current of air passing over to keep them as cool as 
possible. 


heat and rain. Especial attention has been paid to ventila- 


Canvas curtains are fitted all around the vessel, | 
both for the main and upper deck, to give protection from | 


tion on the lines of Professor Ross’s recommendation for the | 


prevention of African fever, and measures have been adopted 
by which the crew of the vessel, both European and native, 
ate protected from the bites of mosquitoes and other tropical 
insects. 

The machinery, also built by Cammell, Laird and Co., 


Limited, consists of compound surface-condensing engines, | 


having cylinders 15in. and 30in. by 42in. stroke, and a boiler | 


of the locomctive type. 
guaranteed by the builders was satisfactorily reached. 


We are informed that all that was 


The vessel and engines were built under the supervision of 
Messrs. A. C. Hay and Smart, consulting engineers for the | 


owners. 
port service of the river Niger, and is specially intended for 
handling cargo of all kinds with despatch, being fitted with 


This boat is the first of her class built for the trans- | 


powerful winches for this purpose, as well as for hauling the | 


vessel off banks should she chance to run aground. She is 


being towed from Liverpool to the Niger by one of John Holt | 
and Co.’s ocean steame:s, the steamship Balmore, in charge | 


of Captain Preston. 








TURBINE REPAIRS. 


plates were also broken. 


method of fixing the nozzles will be understood from Fig. 1. 

During the recent competitive trials the starboard turbine 
ran considerably slower than the port turbine with the same 
steam supply, which naturally gave indications of something 
being wrong inside. When the turbine was opened it was 
discovered that something had found its way into the fifth 


RMBs 5. 
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in the bottom of the casing, and apparently had not been in 
contact with the moving parts. 

Examination of the port turbine disclosed a bolt 24in long 
which did not belong to the turbine. This bolt was lying in 
) the 
second stage. The damage done here was comparatively 
slight. The rotors of both turbines were also found to have 
moved axially, so as to allow the moving buckets to rub 
against the stationary guide blades, with the result that in 
the front and second stages where the axial clearances are 





Fig. 2 


least the guide blades were worn on the edges, but no blade 
stripping occurred. As in these stages the guide blades only 
cover a small part of the circumference, practically all the 
wear occurred on them and very little on the moving buckets. 
All the blading was found to be entirely free from erosion due 
to the action of the steam, and the surfaces were, it is stated, 
as smooth as at first. This, the makers claim, shows that 
the Curtis turbine has a remarkable ability to withstand 
abuse and still remain operative, for even in this condition 
the vessel made 244 knots for 24 hours, and for the first 
eight hours she made 25 knots, while the contract called for 
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Fig. 1 


| stage, and had got between the nozzles and the first row of | 24 knots for four hours. Except for the drop in the spe ed 
buckets, It was found that the edges of the buckets were | the faulty turbine is said:to have behaved in a perfecil 


bent over so as completely to prevent any steam passing | normal manner. 
| through them, and about one-quarter of the nozzle division | finished in about thirty days. 
The condition of some of the blades | 


THE main propelling turbines of the United States scout | and nozzle division plates can be seen from Fig.1. The small 
cruiser Salem are undergoing repairs at the works of the | object which caused the damage has not yet been found ; but | 


Fore River Shipbuilding Company, where they were manufac- ! 


@ § nut was discovered in the fifth stage. It was lying 


| 


It was expected that the repairs would be 
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THE ELECTRIC FURNACE AND ELECTRICAL 
PROCESS OF STEELMAKING.* 
By W. RODENHAUSER (Saarbriicken). 

ELECTRICALLY refined steel, with the Various furnaces for, pro- 
ducing it, has been much discussed in industrial centres during 
the past few years. _If I venture, in spite of this, to lay before 
this meeting a consideration of the comparative merits of the 
methods of refining steel electrically, and of the furnaces in which 
this is done—with special reference to the Réchling-Rodenhauser 
furnace —it is because a renewed consideration of the subject 
anpears to be justified and demanded by the industry ; since, 
though electric steel refining progressed slowly at first, it is now 
advancing With rapid strides, and is being readily taken up by the 
entire industry, and, in spite of the numerous publications con- 
cerning the operation of various systems, there is still a good deal 
that is obscure. 


Although I assume that members are well acquainted with the 
various types of furnaces from what has been published, the follow- 
ing will giveasummary of the types of furnaces which are available 


at the present time. 

All those furnaces which have got no further than being 
patented, and those which have been tested but have'found no 
further application, may be passed over. The following only 
remain to be considered :—The Stassano, Héroult, and Girod 
furnaces on the one hand ; and the Kj-llin, Frick, and Richling- 
Rodenhauser furnaces on the other. 

The furnaces which are enumerated above can be divided into 
two entirely distinct groups:—(i.) Electric arc furnaces; (ii.) 
furnaces in which the are is avoided. The main differences 
between the two groups are carefully considered in what follows. 
After Werner Siemens constructed arc furnaces in 1878-79, which 
closely resembled the Girod furnace, Stassano, in 1898, built the 
first arc furnace which was applicable to the iron industry. 

It is well known that two or three carbon electrodes are 
employed in the Stassano furnace, and these are brought into the 
furnace from the side and dip down slightly from the horizontal, 
and one or more arcs are formed in the middle of a nearly circuiar 
hearth—see Fig. 1. We thus have ‘a furnace which is heated by 
the heat radiated from the arcs. While the heat of the arcs is 
chietly directed downwards, yet, as mentioned by Osann in Stah/ 
und Eisen in 1908, a considerable quantity goes to heat the dome- 
shaped roof of the furnace, 

A critical weakness of the Stassano furnace compared with other 
arc furnaces is that heat losses cannot be avoided, in spite of care- 
ful exclusion of air, on account of the doors being opened for 
inserting slag-forming materials and for taking test samples, &c. 
In addition, the roof can only stand the high temperature of the 
furnace for a short time, although it is composed of expensive 
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Fig. i-STASSANO FURNACE 


magnesite ; and a renewal occupies a considerable time, and the 
cost of renewals is heavy. 

It must also be remembered that the electrodes project almost 
horizontally into the furnace, and so are more easily broken than 
if they were vertical, and that tbe entire furnace is arranged so 
that it can be rotated in order to mix the metal, and thus ensure 
homogeneity in the product. It seems scarcely probable, there- 
fore, that this furnace will find extensive application except for 
small charges—up to a ton, for instance. 

In 1900, two years after Stassano, Héroult applied for the 
patent of his furnace, which is the best known arc furnace at 
present. 

In the Héroult furnace the are is not formed between the two 
carbons, as in the Stassano furnace, but between the carbons and 
the bath of metal, so that the current which passes through the 
carbons also passes through part of the metal—see Fig. 2. 

The construction of this furnace offers several advantages over 
the Stassano furnace. As the carbons are arranged vertically, 
there is less chance of heating the rcof, which is movable. The 
furnace does not need to be rotated, and so is more simple in con- 
struction, In common with all arc furnaces, the question of 
maintenance of the roof is the weak point, as this needs to be 
replaced every fourteen days. 

The third arc furnace to be mentioned is the Girod furnace, in 
which one electrode is a suspended carbon, and the other electrode 
is made of iron, placed at the bottom of the furnace and water 
cooled—see Fig, 3. This furnace presents the advantage over the 
liéroult furnace that the demand for energy is more constant, so 
the electric generators are, therefore, working under better condi- 
1ons, 

The Girod furnace closely resembles the Héroult furnace in its 
Construction and method of working, the chief difference being 
that the Héroult furnace is oblong in shape, while the Girod 
furnace is square or round. 

In all are furnaces the place where the carbons pass through the 
Walls must be acadnitly cooled, for the following reasons :— 
(1) Without this thorough cooling the carbons will become very 
hot and oxidise rapidly where the air has access to them. (2) If 
the cooling arrangements are omitted it is difficult to prevent the 
carbons rubbing on the surrounding masonry where they enter the 
furnace, causing small currents to escape from one electrode to 
the other. This applies particularly to the Héroult furnace. 

It may be pointed out that the provision of openings in the 
furnace roof, which is exposed to great heat, is a drawback, as the 
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artificial cooling required at these apertures causes a great varia- 
tion of temperature in the roof, which does not increase its dura- 
bility.- Apart from this, the water-cooling of these apertures 
involves a fairly considerable loss of heat, and consequent unavoid- 
able waste of electric power, which costs money, is accentuated by 
the fact that carbon, Sa a high electrical conductivity, is also 
a good conductor of heat, 

Reference may now be made to the differences between the 
three furnaces which have been described, which appear to be 
more essential at first sight than is actually the case. 

It has been seen that in the Stassano furnace the heating of the 
bath takes place entirely by radiation from the arc ; while in the 
Héroult furnace the method of heating is quite similar, but with 
the advantage that the arcs are formed against the bath. 

In the Girod furnace the suspended carbon electrode acts in the 
same way as the carbon electrodes in the Héroult furnace. The 
difference between the Héroult and the Girod furnace consists in 
the current leaving the latter furnace by a water-cooled iron elec- 
trode in the bottom of the furnace instead of by asecond suspended 
electrode. It appears doubtful if this arrangement presents any 
advantage from the metallurgist’s point of view, for it is evident 
that there -will be a gradual increase in temperature from ‘the 
water-cooled electrode to the high temperature of the active bath 
of metal, and that the metal, which is solid near the electrode, 
becomes first pasty and then liquid farther away from it. If this 
evil does not appear fatal from a metallurgical standpoint, it must 























Fig. 2—HEROULT FURNACE 


be remembered that energy is lost through cooling the furnace 
bottom, and this contributes to the cost of producing steel. 

Girod, in using water-cooled electrodes in spite of these 
disadvantages, combines the advantages of the resistance furnace 
with those of the are furnace. He apparently starts with the 
conviction that the action of the are is not sufficient for heating a 
bath of steel, since the arc only affects the surface of the bath, so 
that with a deep bath and without sufficient circulation there can 
be very objectionable differences of temperature between different 
parts of the bath of metal. It can easily be seen that this can take 
place in a simple arc furnace, from the fact that the Stassano 
furnace is arranged to rotate so as to thoroughly mix the metal. 
On this account Girod employs resistance heating as well as arc 
heating, in order to cause the electric current to flow through the 
bath to the bottom. 

In a two-ton Girod furnace described in Stahl und Eisen the 
circular carbon electrode is 350 mm. diameter (962-11 square 
centimetres area), while the average section of the bath is 
1200 mm. by 1200 mm., or 14,400 square centimetres. The depth 
of the bath is 240 mm. and the length of the electrode 1500 mm. 

From these figures we can calculate the proportion of energy 
expended in the carbon electrode and in the bath respectively, 
without taking account of that accounted for by the are. 

Assuming that the temperature of the bath is 1800 deg. Cent. 
and that of the electrodes is 1000 deg. Cent. through their length, 
we get— 

Resistance of the carbon electrode .. .. 779 x 10-6 ohms. 
Resistance of the bath .. .. .. .. .. 208 x 10-% ohms. 

In this furnace, therefore, the resistance of the carbon electrode 

is 3800 times that of the bath of metal, so that 3800 times more 

































































Fig. 3—GIROD FURNACE 


electrical energy is converted into heat in the carbon electrode 
than in the bath itself, 

If the current in the bath of metal, therefore, produces any 
considerable amount of the total heat of the furnace, either there 
is a great loss of energy in the carbon electrode, or the electrode 
must have a cross-sectional area of a size larger than is practicable 

The view that the passage of the current through the bath of 
metal has any great influence on the heat produced in a present- 
day arc furnace must be abandoned, peat in these furnaces the 
heating must be entirely ascribed to the very localised effect of the 
arc. In spite of this, however, the passage of the current through 
the carbon electrode causes a considerable loss of energy. This is 
shown by the following example :— 

The above-mentioned twu-ton Girod furnace requires about 300 
kilowatts at 60 volts, with a power factor of cos ¢ = 0-8. 

The corresponding current is 6200 ampéres, and so the 7 loss in 

6 


the carbon electrode is 6200? x 779! = 29-944 or about 30 
kilowatts, which is 10 per cent. of the whole. 

These remarks about the Girod furnace apply also to the Héroult 
furnace, for though the current in this latter furnace is only half 
as large as required for the Girod furnace, yet in the latter case 
the current has to pass through two carbon electrodes instead of 
one, so that the results which have been calculated for the Girod 
furnace apply also to the Héroult furnace. 

The conclusions respecting the operation of the are furnace may 
be summarised as follows:—(1) The temperature of the charge 
cannot be appreciably increased by resistance heating. (2) The 





charge is almost entirely heated by the arc, and the heating is 
very much localised. (3) The passage of the current through the 
carbon electrodes gives rise to considerable loss of energy, due 
both to the comparatively high resistance of the carbon and to the 
water circulation for cooling the apertures where the carbons enter 
the furnace. This loss of energy is about 10 percent. The cost 
of maintenance of the carbon electrodes is also considerable. 


INDUCTION FURNACES. 
Attention may now be directed to induction furnaces ; thatis to 
say, furnaces in which the bath of metal is heated by inducing a 


current in it. 
Suppose an alternating current is passed through a coil of ~ 
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Fig 4—KJELLIN FURNACE 


copper wire called the primary, and another coil be suitably 
placed near it, then a secondary current will be induced in this 
coil, without the two coils of wire being in any way connected 
together. This property of an alternating electric current by 
which it can induce a secondary current enables a comparatively 
small current in the primary winding to induce a very large 
current in the secondary winding with a very small loss of power, 
the currents being inversely proportional to the number of turns 
in the respective windings. This principle of induction enables 
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Fig. 5—FRICK FURNACE 
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as large a current as may be required to be produced in an ideal 
manner, and Ferranti utilised this principle in the first instance by 
inducing currents in the body to be heated, and paved the way for 
all the modern electric furnaces. He obtained a British patent 
for his invention in 1887, which was constructed too much from 
the electrician’s point of view, and has not attained practical 
importance. 

This describes an induction furnace having the principal points 
of the Kjellin furnaces—see Fig. 4. In this furnace the primary 
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Fig. 6—ROECHLING-RODENHAUSER FURNACE 


winding is placed within a cylinder made of refractory material, 
and either cooled by water circulation or forced draught ; the 
annular hearth surrounds this cylinder. This annular hearth 
contains the metal, which is an electrical conductor and acts asa 
single turn secondary winding. If a current is passed through the 
primary winding, an exceptionally large current is induced in the 
metal in the hearth, which heats the metal, practically the total 
amount of electrical energy being converted into heat. 

The construction of the Frick furnace, which has also attained 
some practical importance, is very similar to that of the Kjellin 
furnace. The principal difference between the Frick and the 
Kjellin furnaces is that in the former the primary windings are 
placed above and below the annular hearth instead of within it — 
see Fig 5. The heat is produced in exactly the same way in both 
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furnaces. In these furnaces the grooved annular hearth is the 
characteristic feature. These furnaces have no side doors, and 
the operations are watched and regulated by lifting off the covers 
of the grooved annular hearth section by section. The peculiar 
shape of the hearth naturally prevents the removal or changing of 
the slag, and so it should be pointed out that these furnaces are 
only adapted to conditions where comparatively pure materials are 
to be melted or alloyed. 

The Richling-Rodenhauser furnace, which has been patented 
since 1906, has a hearth a very different shape from the induction 
furnaces previously described. This furnace is constructed ‘for 
single-phase and for three-phase current, having two grooves in 
which metal is melted in the first case, and three in the second— 
see Fig. 6. In both cases these two or three grooves or heating 
channels, each of which correspond to the annular hearth of one 
of the above-mentioned induction furnaces, open into a distinct 
open-hearth, the working chamber, where all the metallurgical 
operations take place, while the grooves, which have a compara- 
tively small cross section, form the secondary circuits in which«the 
currents which heat the metal are induced. 

Thus there is a working chamber surrounded by thetransformer 
which closely resembles the hearth of an arc furnace. Two lateral 


doors are provided in a single-phase furnace, and three in a three- 
phase furnace, which enable the hearth to be observed. As 
can be tilted, 


the furnace is so constructed that it one 





Fig. 7—ROECHLING RODENHAUSER FURNACE 


of the doors is provided with a spout for pouring the 
charge, while the furnace may be charged, or slag-forming 
material or additions may be thrown in through either of 
the doors. As the doors are not much above the level of 
the top of the bath, the slag can be as easily removed in the 
Richling-Rodenhauser furnace as in aa are furnace, which is not 
the case with the other induction furnaces previously described, so 
that the Riichling-Rodenhanser furnace is very well suited for 
refining processes. 

As access to the working hearth can easily be obtained through 
the doors in this furnace, the covers of the heating channels and 
the central hearth remain in position as long as the furnace is in 
operation. This enables any loss of heat to be kept as small as 
possible. 

This central hearth D, of the Richling-Rodenhauser furnace, in 
which the metallurgical operations are carried ut, is very similar 
in form to the hearth of an open-hearth furnace, constituting one 
of the chief departures from the older electric furnaces, and this 
construction offers considerable advantages from the electrical 
stand point—Figs. 6, 7, and 8. 

In the older furnaces the current in the primary only serves to 
induce a secondary current in the annular hearth, but in the 
Richling-Rodenhauser furnace a distinct secondary winding is 
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Fig. 8S-ROECHLING RODENHAUSER FURNACE 


provided in which a secondary current is induced by the primary 
current, and these windings are connected to cast steel terminal 
plates which are embedded in the refractory material of the 
furnace. This refractory material becomes an electrical conductor 
at the higher temperatures, and this enables an additional electric 
circuit to be formed, so that the currents induced in the secondary 
winding pass through the terminal plates to the central hearth and 
through the bath of metal, heating the bath still further. The 
conditions in which current is passed through the bath in this 
furnace are very different from those in which current is passed 
through in the arc furnaces described in the earlier part of this 
paper. There is very little wastage of the part of the refractory 
material which serves as the electrical conductor, and it has even 
been found that these parts last the longest of any part of the 
furnace lining. 

There is no necessity for changing the terminal plates, and the 
heavy charges for replacement of electrodes which are incurred 
with all types of are furnaces are avoided. In addition, there is 
no possibility of the bath of metal taking up impurities from the 
electrodes, as the current-carrying parts in contact with the metal 
are composed of the same material as the rest of the lining, 
while with the arc furnaces there is always the danger of the 
bath taking up impurities from the electrodes. Finally, the very 
considerable losses of energy which take place due to the passage 
of current through the carbon rods which form the electrodes 
are avoided ; for, on the one hand, the terminals are thin plates 
which present a very large area instead of the rods, so that the 
electrical resistance is greatly reduced, and, on the other hand, 
the terminals are close to the bath of metal, so that the heat 
produced in them is available for heating the bath. The heating 
action of the secondary circuit which supplies current direct to the 
bath is only one of its functions ; the other, which is not the least 
important, is the improvement of the electrical conditions. 


(To be continued.) 


LAUNCHES AND TRIAL TRIPS. 


RETRIEVER, steel screw cable steamer ; built by the Goole Ship- 
building and Repairing Company; to the order of the West 
Coast of America Telegraph Company ; dimensions, 185ft. by 28ft. 
by 16ft. 6in.; engines, compound, pressure 120 lb.; constructed 
by Richardsons, Westgarth and Co., Limited ; launch, May 20th. 

LRICESTERSHIRE, twin-screw steamer; built by Harland and 
Wolff, Limited ; to the order of the Bibby Line, of Liverpool ; 
dimensions, 482ft. 9in. by 54ft. 44in, beam ; launch, June 3rd. 

BriTIsH Sun, petroleum steamer ; built by Swan, Hunter and 
Wigham Richardson ; dimensions, 414ft. by 52ft. 3in. by 31ft.; to 
carry 8150 tons ; engines, triole-expansion, 27in., 45in., 75in. by 
48in. stroke, pressure 180 lb.; constructed, by the Wallsend Slip- 
way and Engineering Company ; launch, June 3rd. 

STEEL screw steamer; built by Wm. Doxford and Sons, 
Limited ; dimensions, 270ft. by 44}ft. by 23}ft.; a new system of 
discharging the entire cargo, coal, ore, or other material, by means 
of a continuous revolving trough-shaped belt, is adopted ; launch, 
June 4th. 

ASIANA, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Furness, Withy 
and Co., Limited, West Hartlepool ; dimensions, 336ft. by 47ft. 
by 24ft. 10in.; engines  triple-expansion, 2%}in.,. 38in., 64in. by 
42in. stroke, pressure 1801b.; constructed by Richardsons, West- 
garth and Co.; trial trip, June 5th. 

Sun IIL, steel sea-going tug ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Mr. W. H. J. Alexander, 
of London; dimensions, 100ft. by 25ft. 6in. by 12ft.; engines, 
triple-expansion, l5in., 24in., 40in. by 27in, stroke, pressure 
180 1b.; launch, June 5th. 

HELGA, steel screw steamer ; built by the Laxevaags Engineering 
and Shipbuilding Company ; to the order of Mr. Vilhelm Tor- 
kildsen, of Bergen ; dimensions, 224ft. by 32ft. by 15ft ; engines, 
triple-expansion, l6in., 254in., 43in. by 30in. stroke, pressure 
175 lb.; constructed by the builders ; launch, June 5th. 

NAPOLIANA, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company; to the order of Furness, Withy and 
Co., Limited, West Hartlepool; dimensions, 336ft. by 47ft. by 
24ft. 10in.; engines, triple-expansion, 234in., 38in., 64in. by 42in, 
stroke, pressure 180 lb.; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, June 7th. 

H. C. HENRY, oil tank steamer; built by the Greenock and 
Grangemouth Dockyard Company ; to the order of John Black and 
Lo., of West George-street, Glasgow, on behalf of Mr. Rood, of 
Seattle ; dimensions, 373ft. by 49ft. by 29ft. 3in.; to carry 6000 
tons : engines, triple-expansion, 25in., 4lin., 68in. by 48in. stroke, 
pressure 1801b.; constructed by D. Rowan and Co., of Glasgow ; 
launch, June 8th. 

May Scort, steel screw steamer ; built by the Blyth Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of the May 
Scott Steamship Company, Limited ; dimensions, 255ft. by 36ft. 
9in. beam ; engines, triple-expansion, 19in., 3lin., 5lin. by 36in. 
stroke, pressure 180 1b.; constructed by the North-Eastern Murine 
Engineering Company ; trial trip, June 8th. 

SWANSEA VALE, steel screw steamer; built by the Clyde 
Shipbuilding and Engineering Co., Limited ; to the order of the 
Swansea Steamers, Limited ; dimensions, 235ft. by 36ft. by 17ft. 
3in.; engines constructed by the builders ; launch recently. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer Commanders :_-T. H. Pounds, to the President, addi- 
tional, as engineer overseer at works of Messrs. Hawthorn, Leslie 
and Co., Messrs. Parsons Marine Turbine Company, and 
the Wallsend Slipway and Engineering Company, and T. S. 
Guyer, to the President, additional, as engineer overseer at the 
Thames Ironworks and London district ; A. P. L. Dupen, to the 
Boadicea, on commissioning ; W. D. Chope, to the Ariadne, addi- 
tional, for the Hawke. 

Engineer Lieutenants :—F. Barter, to the Blenheim, for the 
Cossack ; J. S. Massey, to the Blenheim, forthe Nith ; E. Stocker, 
to the Blenheim, for the Ness; E. Cole, to the Blenheim, for the 
Ure ; G. H. White, to the Blenheim, for the Garry ; E. kk. Amor, 
to the Blenheim, for the Boyne ; 8. G. Misselbrook, to the Hecla, 
for the Spiteful ; T. J. Wells, to the Leander, for the Roebuck ; 
H. M. Wall, to the Leander, for the Vixen; P. C. A. Hillier, to 
the Leander, for the Fairy ; and E. E. Pethick, to the Leander, 
for the Gipsy, all reappointed on recommissioning ; A. C. Evans, 
to the Blake, for the Syren; E. M. Foster, to the Blake, for the 
Flirt ; T. G. Proctor, to the Blake. for the Itchin; W. B. Hall, 
to the Blake, for the Colne; A. J. Venning, to the Blake, for the 
Arab ; A. J. C. Moore, to the Blake, for the Leopard ; and M. C. 
Johnson, to the Diamond, for the Griffon, on recommissioning ; 
F. B. O’Dogherty, to the Blake, additional, for the Eden; H. 
Davis, to be Second Assistant to the Manager, Engineering 
Department, Portsmouth Yard; L. M. Hobbs, to Pembroke 
Dockyard, as Engineer Assistant ; A. V. Sharpe, to the Boadicea ; 
R. H. Goodyear, to the Crescent, additional, for the Royal 
Arthur; W. Smith, to the Blake; T. H. Soper, to the Pem- 
broke, additional, for the Lively, on paying off; and W. R. 
Fendick, to the Cyclops, lent. 

Engineer Sub-Lieutenants :—H. H. Carter, J. 5. Orr, H. M. 
Cave-Browne-Cave, G, Villar, and H. T. Evans have beeu promoted 
to the rank of Engineer Lieutenant. 








PuysicaL Society oF LonpoN.—A meeting of the Society will 
be held at 8 p.m. this evening at the Imperial Uollege of Science, 
Imperial Institute-road, South Kensington. Azenda:—(1) A. 
Russell, M.A., D.Sc., and Arthur Wright, M.I.E.E, “‘ The Arthur 
Wright Electrical Device for Evaluating Formule and Solving 
Equations ;” (2) H. Stansfield, BSc., ‘‘The Echelon Spectro- 
scope: its Secondary Action and the Structure of the Green Hg 
Line ;” (3) C. C. Paterson, ‘‘ The Proposed International Unit of 
Candle-power ;”’ (4) J. W. Nicholson, M.A., D.Sc., ‘‘ Inductance 
and Resistance in Telephone and other Circuits;” (5) G. W. 
Walker, M.A., ‘‘ Note on Terrestrial Magnetism ;” (6) A. Eagle, 
B.Sc., ‘‘On the Form of the Pulses constituting White Light.” 
Council meeting at 7.20 p.m. 


BIRMINGHAM GASWORKS.—The Gas Committee of the Birming- 
ham City Council have presented a modified report in lieu of the 
one lately referred back to them. The Committee state that the 
principal works of the undertaking are situated at Saltley, 
Necheils, and Windsor-street, and their magnitude will be appre- 
ciated when it is pointed out that collectively they use nearly 
500 000 tons of coal and 24 million gallons of oil in the production 
of 6500 million cubic feet of gas per annum. There are five works 
in all belonging to the department, two of them comparatively 
small—one at Adderley-street in the city, in charge of a superin- 
tendent, but under the control of the engineer-in-charge of 
Nechells works ; and the other at Swan Village, in the borough of 
West Bromwich, where- manufacture is necessary for the supply 
of gas required for Wednesbury and Darlaston. As these works 
are some distance away from Birmingham the Committee con- 
cluded that it was necessary to place them under the control of 
an engineer-in-charge, who would take part in the weekly confer- 
ence of the staff, and so enable the Committee to keep closely in 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
More Movement in Structural Steel. 

THE reduction last week notified in steel sections has 
caused a better inquiry, with the result that there is more move. 
ment just now in those descriptions, This extends 1) bridge 
building, structural steel work, railway carriage and wag.) es 
ing and boiler making. Manufacturers quote as foljows:— 
Bessemer sheet bars, £4 12s, 6d.; Siemens sheet bars, .'{ 15s. 


angles, £5 10s. to £5 15s.; girder plates, £5 15s. to £5 |’. 64: 

boiler plates, £7 ; joists, £5 10s, to £5 15s.; mild bars, £1 7s, 64’ 

to £6 17s, 6d. ; 
Improvement in Galvanised Sheets. 

A moderate demand is experienced for manufactur iron 

with prices maintained at recent levels. Galvanised sheets 

present one of the m:st cheerful departments of the : irket, 


the oversea inquiry keeping up well, as is shown by the Board 
of Trade returns for the month of May and for the first five 
months of the year. The total quantity of galvanised sheets 
-plain and corrugated—exported during the month «{ May 
has been 38,044 tons, or an increase of 5195 tons, cor pared 


with a year ago, whilst the value has been £525,037, or a rise of 
£72,298. The chief increases for the month compared with a 
year ago have been as follows :—Argentine Kepublic, from, 3213 


tons to 8060 tons; Australia, from 4217 tons to 5787 tons: 


Canada, from 2605 tons to 2719 tons; and Chile from 120 (ons to 
1278 tons. There have been declines in the case of India, | pan, 
and some other makets. With regard to the five months ‘rade, 
the exports amounted in quantity to 195,931 tons, which was an 


improvement of 33,053 tons, whilst the value reached £2,71'\\,724, 
this being an advance upon a year ago of £431,154. Heavy 
improvements took place in the cases of India, Argentine Republic, 
Australia, and some other countries. 


Steel Rail Experiment, 

The heartiest wishes for success are being expressed at the 
news that the Shelton Iron, Steel, and Coal Company, of Stoke 
on-Trent, has decided to take up the manufacture of heavy steel 
rails, and it is reported that its first order is for a local railway, 
This is a very important development for the district, and if the 
new venture proves a success, it may ultimately lead to stee! rail 
manufacture becoming established in the Midlands. There scems 
no good reason why this should not be achieved, and British and 
colonial railway companies would thereby have a further source 
of supply available to them, and would be less dependent upon 
foreign makers 


Pig Iron. 
A moderate demand exists for pig iron at last week's 
quotations, 


Gas for Manufacturing Purposes. 

With reference to the memorial of the Birminghim 
Chamber of Commerce, in which the memorialists pray for a 
reduction in the price of gas for heating irons and stoves in the 
operations of industry, the Birmingham (ias Committee report 
that they have for some considerable time had under consideration 
the question of the charges for gas used for manufacturing pur- 
poses, Owing to the competition from producer gas now being 
experienced, it is necessary that town gas used for manufacturing 
purposes should be supplied at the lowest possible price, and it is 
important that the supply of gas for such purposes should, as far 
as possible, be retained by the Gas Department. It is difficult to 
estimate with any degree of accuracy the quantity of gas used for 
heating purposes in the various processes of manufacture within 
the area of supply, but it is very considerable, and from careful 
calculation it is anticipated that a concession of 1d. per 1000 cubic 
feet on the gas so used will represent a reduced charge to manu- 
facturers of fully £5000 per annum. The Committee are of 
opinion that, having regard to the competition before mentioned, 
to the present favourable prices of coal and oil, and to economies 
that are being effected in the manufacture of gas, a reduction of 
3d. per 1000 cubic feet may safely be made from the current 
lighting rates on all gas used in manufacture for heating purposes 
other than cooking, and they therefore recommend that, as from 
the next Michaelmas quarterly reading of the meters, the price of 
gas used for heating purposes, as under, shall be reduced 3d. per 
1000 cubic feet off the current lighting rates, viz., for japanning 
and lacquering stoves, muffles and furnaces, stills and plating vats, 
blow-pipes and soldering irons, ironing and pressing, and for other 
like purposes as may from time to time be approved by the (as 
Committee. 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondent.) 
MANCHESTER, ‘l'uesday. 
Pig Iron Slow. 

LANCASHIRE has scarcely recovered from what may be 
termed the effects of the Whitsuntide revels. True, there was a 
fair attendance on the Iron Exchange, but there was a lack of 
business, and it will be some time before there is a return to the 
normal state of things. There was no change to report in «juota- 
tions, and although an advance is said to have taken place in 
Lincolnshire there was no advance on spot, and there was no 
response on the part of buyers. 


Finished Iron and Steel. 
There is no change t9 report. 


Copper, &c. 

In manufactured stuff there is a better under current, 
and agents reported a few more inquiries. Sheet lead: Firm, 
Tin: English ingots a shade lower. 


Quotations. 

Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; Stafford- 
shire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s.; Middlesbrough, 
open brands, 57s. 10d. Scotch: Gartsherrie, 58s. 6d.; Glengar- 
nock, 58s, 6d.; Eglinton, 57s. 3d. to 57s. 6d.; Dalmellington, 
57s. 3d. to 57s. 6d., delivered Manchester; West Coast hematite, 
58s. 6d.; East Coast ditto, 55s. 6d. Delivered Heysham: 
Gartsherrie, 56s. 6d.; Glengarnock, 56s. 6d.; Eglinton, 55s. 3d. to 
55s. 6d.; Dalmellington, 553. 3d. to 55s. 6d, Delivered Preston : 
Gartsherrie, 57s. 6d.; Glengarnock, 57s. 6d.; Eglinton, 56s. ‘3d. 
to 56s. 6d.; Dalmellington, 56s. 3d. to 56s. 6d. Finished iron: 
Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: 
Bars, £6 2s. 6d. to £6 fs.; hoops, Lancashire, £7 5s.; ditto, 
Staffordshire, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; lates 
for tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; boiler 
plates, £7 23. 6d.; English billets, £4 10s. to £4 15s,; foreign 
ditto, £4 2s. 6d. to £4 5s.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £75 ; tough ingot, £65; best ‘selected, £00 ; 
copper tubes, 98d.; brass tubes, 73d.; condenser 8{d.; rolled 
brass, 62d.; brass wire, 6gd.; brass turning rods, 6#d.; yellow 
metal, 64d. to6}d. per Ib, Sheet lead, £17 5s. English tin ingots] 

130 10s. 


The Lancashire Coal Trade. : 
There was a small attendance on the Coal Exchange, with 





touch with both manufacture and distribution in that portion of 














the area of supply, 





little business passing. Quotations remain unchanged. 
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BARROW-IN-FURNESS, Thursday. 
Hem: (ites. 
hore is a better demand for hematite iron, but the 
‘creased |)1siness is not yet judged sufficient to induce smelters 
ro her furnacesin blast. The general feeling is that it will 


to put fu , before this course is found absolutely necessary. At 


ye og ‘ore are 26 furnaces in blast, and all their product is 
ne jnto consumption. _ No iron is going into stock. Warrant 
ard sti)! remain at 11,377 tons, and smelters have about three 
nls that bulk of metal in their several yards. A better trade is 
being dene with the Continent, and iron is being more ne 
shipped \ Scotland, while the East Coast is taking more metal, 
ithough they are smelters of hematite iron themselves. This 
oy however, be accounted for by the fact that special hematites 
are prod cod in the North-west district from native ores, and that 
the sales of this product are very much appreciated by firms who 
are engaged in the best class of work. Prices show no variation 
on the week. Mixed Bessemer numbers are at 58s. fd. net f.o.b., 


and warrant iron sellers at 56s, 9d. net cash. Some large aes - 
tations of foreign ore are being made at Barrow and the Cumber- 
land ports, which is evidence of the inability of the native iron 
mines to eet the demand which exists. Native ores remain at 
17s, for best, 13s. 6d. for medium, and 11s. for ordinary classes 
There are also large imports of manganese ores 


net at mines. 
from India for use in the manufacture of ferro-manganese and 
spiegeleisen, for which the demand is fairly well maintained. 
Steel. 
be steel works in the district are only partially employed. 
The chief output is rails, and several orders are in hand, but the 
trade is in no sense afullone. Shipments have been made for 


New Zealand and other places recently, and further foreign and 
colonial shipments will shortly follow. The demand for shipbuild- 
ing material is quiet. Merchant steel represents but few orders. 


Shipbuilding and Engineering. 

Orders for warships are looked for at Barrow for foreign 
Governments, and it is expected before the end of the year work 
for the British Admiralty of some importance will be secured. 
The submarine branch at Barrow remains very actively employed. 
Engineers are busy in gun mountings, and expect to be busier. 
The works of Vickers, Sons and Maxim, at Barrow, are being 
enlargea, in order to increase the output of gun mountings. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 7566 tons, iron 4083 tons, and steel 3485 
tons—as against 9723 tons for the corresponding period of last 
year, a decrease of 2157 tons, For the year to date the shipments 
aggregate at 250,023 tons, ageinst 229,223 tons for thecorrespond- 
iog period of last year, an increase of 20,800 tons. Coal and coke 
in moderate demand. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

Since the reduction of 9d. to 1s. a ton made in the eariy 
part of May prices have remained practically stationary, and 
owing to the persistent recurrence of unsummerlike conditions, 
there is a fair demand from nearly all markets. The principal 
call is in the high-class qualities, which make up to 13s. 6d. per 
ton in best Barnsley, and 11s. 6d. per ton in secondary descrip- 
tions. The latter are not quite in such active request, and rates 
are scarcely so firm, but, taken ail round, there is not much to 
complain of, considering the season of the year. 


Steam and Gas Coal. 

Steam coal is now in fair demand, almost entirely, however, 
for shipping. Local requirements for manufacturing purposes are 
still very flat. The tonnage sent to both coasts is large, and the 
railway companies are taking heavy deliveries, due chiefly to the 
holiday trafic at this time of the year. Considerable quantities 
of best South Yorkshire hards are also being forwarded to the 
trawling fleets. Coal for shipment is at 9s, per ton, except, of 
course, under contracts previously made, which were generally 
placed about &s, 6d. per ton. Gas coal contracts continue to be 
freely made at a reduction of about 6d. per ton on last year’s 
rates. 


Small Coal and Coke. 

Good grade slacks find a ready market at fairly firm 
rates, more especially in the qualities used in the Lancashire 
textile and Yorkshire woollen districts. Prices of these qualities 
remain at 4s, 6d, to 5s, 6d. per ton. In coke, the furnaces in the 
Frodingham district having now got to work, the normal demands 
have been resumed. Quotations are unchanged, best washed 
making 10s. 6d, to 11s. per ton; unwashed, 10s. to 10s. 6d. per 
ton. 


The Iron Market. 


The Lincolnshire Ironmasters’ Association held a meeting 
last Friday, at which the prices were fixed at the old rates, with 
the addition of the premium, which was 23, 6d. per ton, making 
the official quotations now ruling as follows :—No. 3 foundry, 50s. 
per ton; No, 4 foundry, 49s, per ton; No. 4 forge, 493. per ton ; 
No. 5 forge, mottled and white, 49s, per ton; basic, 50s. 6d. per 
ton, Inquiries at present are chiefly for basic, there being very 
limited inquiries in the other qualiues. Derbyshire irons are as 
formerly quoted, viz., No. 3 foundry, 50s. per ton; No. 4 forge, 
19s, per ton, Not much business is done beyond the renewing of 
contracts as they fail in, makers not being at all eager to sell 
forward at current rates. Both Lincolnshire and Derbyshire 
Irons are net delivered in Sheffield and Rotherham. In 
hematites very few contracts forward have been made, sales 
being chiefly for immediate requirements. Quotations are 
unchanged. West Coast hematites, 683. to 693. per ton; East 
Coast. 64s, to 65s. per ton; both less 24 per cent., delivered 
in Sheffield and Rotherham. June is usually a quiet month, 
owing to the stocktaking at the end of it, but the general condi- 
tion of the market is not anything like so satisfactory as was at 
one _ anticipated it would be towards the close of the second 
quarter, 


Hoops, Bars, and Sheets. 
os The finished iron trades remain in a depressed condition. 
'he South Yorkshire Bar Iron Association met this week, but 
— ho alteration in official quotations, the present prices for 
ars £6 10s, per ton—being quite inadequate. Hoops continue 
at £7 103, per ton, and sheets at £8 10s. per ton. 


The Heavy Industries. 


. Now that work has been resumed after the holidays, 
affairs remain pretty much as they were. Very few new orders 
are coming forward except for repairs, and there is nothing fresh 
to report in respect of naval or military requirements. The 
samp material department continues in a very languid condition, 
; e work received being chiefly for replenishment. Excepting a 
‘ew orders from the Colonies and South America, new work 
appears to be scarce. The manufacture of marine material is 
mainly dependent upon shi ing, and, not many new orders being 
placed for mercantile vessels, this important department still con- 
tinnes depressed, This also has its effect on tools and tool steel, 





| because of the reduction in the cost of materials. 
| however, be reported that the position of makers has improved 





and general requirements of a minor character. Steel manufac- 
turers generally are complaining of the paucity of new work, 
which prevents them giving anything like full employment in the 
various establishments. 


Eight Hours Act. 

Much interest is being manifested in the mining circles of 
Yorkshire and Derbyshire over the coming into operation of this 
Act on July Ist. Conferences have been held between representa- 
tives of the coalowners and the men, and up to the present time 
these have been of a very amicable character, Although no 
official statement has been given of the outcome of these con- 
ferences, local difficulties appear to have been in a fair way to be 
arranged, and so far nothing of a critical nature has occurred to 
mar the expectation of a favourable working arrangement. 


United States Vice-Consul. 
W. Rice K. Evans, of Franklin, South Ohio, has just been 
spomntee Vice and Deputy-consul for the United States at 
Sheffield, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

CoMPARATIVELY little business has been done this week in 
the Cleveland pig iron market, there being quite a lull in buying, 
for some reason which is not very apparent, especially as there are 
brisker shipments of pig iron from the district, and more satisfac- 
tury reports from abroad. The stock of Cleveland pig iron, how- 
ever, is increasing in Connal’s public store, and the Board of Trade 
returns have had a rather depressing influence on business. Still, 
it is to be noted that consumers will pay more for forward 
than for prompt delivery, and in Cleveland warrants the contango 
for delivery in three months is about 8d. per ton. It may be in- 
ferred from this that consumers expect prices to continue to rise 
over the next quarter. The easier prices for prompt delivery 
reported this week are due to the competition of second hands; the 
latter have iron falling due to them the delivery of which they are 
not in a position to accept, and their endeavour is therefore to find 
someone who can take the iron, or, at any rate, pay the maker for 
it. The second-hand seller has to make some sacrifice to bring 
this about. While makers have generally held to 49s. per ton for 
early f.o.b, deliveries of No. 3 Cleveland G.M.B. pig iron, second 
hands have been selling at 48s. 9d. No. lis at 5le. 3d., Nos. 4 
foundry and 4 forge at 47s. 9d., and mottled and white at 47s. 3d., 
all for early delivery. 


Hematite Pig Iron. 

The situation in the hematite pig iron trade of this district 
is more favourable to the producers, and the latter are certainly 
more sanguine about prospects, now that there has appeared some 
improvement in the shipbuilding industry, partly no doubt as a 
result of the lower prices that can be quoted for new vessels 
It cannot, 


enough to enable them to advance quotations, though the prices 
of ore and coke are rising, and it can be stated that they have 
greater difficulty in realising profits than they had in the early 
spring. It is true that they can get ls. per ton more for their pig 
iron, but cost has gone up more than that, for Rubio ore has risen 
from 15s, 9d. to 16s, 6d., delivered in Tees, and that alone will 
have increased the cost 1s. 6d. per ton, while as regards coke the 
price has been put up from 14s, 6d. to 15s, 9d., or 1s. 3d. per ton, 
making the increased cost of it per ton of pig iron made fully 
ls, 44d. per ton, Thus against an increased realised price of 1s. 
per ton there is to be set an increased cost of production for 
materials alone of over 2s. 7d. perton, and it isnot easy tosee how the 
majority can make ends meet, There is no doubt that the prices of 
ore and coke are out of proportion atthe present time with those of 
hematite pig iron, and consumers are casting about for heavier 
supplies of ore from other districts than the North of Spain, more 
particularly from the North of Africa, where British capital is 
opening up newly discovered deposits. Larger quantities of man- 
ganese ores are being brought from India and South America. 
From India the rates of freight are low, because the steamers 
bringing the ore take heavy cargoes out of steel rails and other 
tinished goods, 


Cleveland Miners and the Eight Hours Act. 

In some parts of the country the application of this Act 
on July 1st is likely to be a source of trouble, but it will not be so 
in this district, at the collieries, because in Durham and Northum- 
berland the Act will not take effect until January Ist, 1910, and, 
furthermore, at the Cleveland ironstove mines, where the Act will 
come into force next month, the masters and men have this week 
come to an arrangement, which will be tried, and which will be 
amended if necessary after a fair trial has been given. The 
masters say they must safeguard themselves against increased 
cost of working. It may therefore be necessary after a short 
experience to reopen the subject. 


Pig Iron Stocks and Exports. 

Connal’s stock of Cleveland pig iron is increasing rather 
rapidly, though not so quickly as was the case last month. Thus 
on Wednesday the stock of pig iron in the public stores was 
225,184 tons, an increase of 4106 tons this month. The stock con- 
sisted of 219,781 tons of No. 3, 4718 tons of No. 4 foundry, and 
685 tons of other iron not deliverable as standard. Shipments of 
pig iron from the Cleveland district are not equal to what were 
looked for. Up to Wednesday they reached 36,655 tons, compared 
with 34,318 tons last month, 40,257 tons in June, 1908, and 
49,421 tons in June, 1907, all to 9th. 


Manufactured [ron and Steel. 

As a rule producers of steel are experiencing some im- 
provement in business, and works are running more regularly than 
for a year or more. This is particularly the case in the rail trade, 
where the manufacturers’ order books are fairly well filled for 
some time ahead, and nothing less than £5 5s, per ton net f.o.b. 
will be taken for heavy steel rails. Sheets, both black and 
galvanised, are in good request, and the mills are kept in generally 
full operation. Ordinary black sheets, singles, are firm at 
£7 7s. 6d., less 24 per cent. f.o.t., and galvanised sheets at 
£12 10s., less 4 per cent. f.o.b., or 24 per cent. f.o.t. for 24 gauge 
in bundles, Hoops and strip are selling more freely, the former 
at £6 10s. and the latter at £6 7s. 6d., both less 24 per cent. f.o.t 
Manufacturers have reduced iron ship plates 7s, 6d. per ton, 
namely, to £6, less 24 per cent. f.o.t. The reductions in steel 
plates and angles have ied to a little more inquiry for them, and 
prospects in this branch, which have been very bad, are at last 
showing indications of better tradeapproaching. Steel ship plates 
are at £5 15s.; steel boiler plates at £6 15s.; steel girder plates, 
£6 ; steel ship angles, £5 7s. 6d., all less 24 per cent. f.o.t. Steel 
ship plates for export can be got at £5 12s. 6d., less 2} per cent. 
Iron bars are firm at £6 15s., steel bars at £6 5s., ana iron ship 
angles at £6 15s., all less 24 per cent. 


Shipbuilding. 

There is a better outlook for the shipbuilders, and orders 
at last are beginning to come more freely to this district. It is 
satisfactory to see that the number of laid-up steamers is steadily 
being reduced. In the Tyne, where 130 were laid up at the com- 
mencement of the year, the number is now only 47, and in the 
Tees there are but three or four. The announcement that Canada 
has decided to build a defensive navy consisting of eight cruisers, 
eight destroyers, and ten torpedo boats has much interest for 





builders in this district, for it is expected that some of the orders 
for the cruisers and destroyers will be executed on Tyneside. The 
torpedo boats will be built in Canada, Messrs, William Gray and 
Co., of West Hartlepool, have obtained the order for a -ton 
steamer for a Swedish owner, the price to be £46,500. The North- 
Eastern Marine Engineering Company, Sunderland, is to supply 
the engines for three steamers which are to be built on the Wear 
for Belgian owners, two of the vessels being of 5800 tons, and one 
of 2800 tons. 


The Admiralty and the Tyne. 

It is evident that the British Admiralty are intending to 
make the Tyne a centre for docking and repairing warships, but will 
not constitute it a naval base. What seems to ve likely is that the 
Admiralty will subsidise some private firms to construct dock 
accommodation at Jarrow Slake, and the (Government will 
guarantee to keep the firm fully employed. It is stated that Sir 
W. G. Armstrong, Whitworth and Co., Messrs, Swan, Hunter and 
Wigham Richardson, and Smith’s Dock Company have been asked 
to tender for the establishment of a repairing base at Jarrow. 


Coal and Coke. 

Buying has been very brisk in the coal trade during the 
last few days, and the Scotch crisis is tending to strengthen the 
position of those engaged in the coal trade of this district. The 
price of best steam coal is up to 13s, per ton f.o.b., with 5s. 6d. to 
6s. 3d. for smalls, while best gas coals are up to 1l1s., and seconds 
are at 10s. Bunker coals have moved up in value somewhat 
stiffly, 9s. 9d. to 10s, 6d. f.o.b. being quoted. Consumers are 
more ready to pay the advanced rates of to-day than they would 
give the lower figures of a month ago. Sellers, however, are 
reluctant to commit themselves much beyond the end of the cur- 
rent month. The demand is generally in excess of the supply at 
present, Coking coal realises 10s. to 10s, 3d. per ton, and this 
keeps up the prices of coke, which for furnace purposes is quoted 
15s. 9d. per ton delivered at Middlesbrough works, while foundry 
coke ranges from 17s. to 17s. 6d. per ton f.o.b. Messrs. Pease and 
Partners are making large extensions at their collieries in Durham 
county, and, further, they are acquiring leases on large coal 
royalties at Thorne, near Goole. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Position of Trade. 


WHILE employment in the various industrial branches is 
not yet anything like satisfactory, improvements have been taking 
place in some departments, and there has been a more decided and 
general tendency in trade circles to regard the immediate future 
with hope. Oneillustration of this feeling, as far as the West of 
Scotland is concerned, is found in the relatively large proportion 
of new tonnage that has been placed with Clyde shipbuilders for 
the strengthening of local mercantile lines of vessels. The vessels 
ordered for other shipping centres are comparatively few. 
During a. considerable series of years the number of lines 
of both passenger and goods vessels running direct from 
the Clyde to foreign ports has been steadily increasing, and 
this fact has had an important bearing on the manufactures 
and trade of the district. As to the general outlook, which has 
been rendered more encouraging quite recently by a movement in 
the speculative markets, it has unfortunately to be noted that 
confidence has naturally been shaken by the threatening aspect of 
matters in connection with the coal trade. The miners appear 
determined to resist any further reduction of wages, and as in 
their stand for ‘a minimum of 6s. per day, they are promised the 
support of the British Federation, it is realised that the difficulties 
attending a settlement of the dispute are of the most serious de- 
scription. A general strike of miners in Scotland at the present 
time would extinguish the growing hopes of improvement in trade, 
and prove nothing short of a calamity. 


The Pig Iron Market. 

Towards the close of last week, the prices of Cleveland 
warrants were decidedly higher, and a considerable business was 
done. A less satisfactory feeling prevailed in the early part of 
this week. Reports from the Continent were nearly all dis- 
couraging ; and while trade in America seems to gather in force, 
producers there seem quite able to overtake all that is likely to be 
required of them for some time, so that the chance of the States 
requiring iron from this side is apparently remote. The depen- 
dence of the warrant markets just now is mainly upon outside 
investors, who have for some weeks been taking quite an unusual 
interest in pig iron. Recent fluctuations in prices would indicate 
that as a rule purchases have been for short periods, and with the 
hope of earning immediate profits. Since last report, business has 
been done in Cleveland warrants at 49s. 0}d., and back to 48s, 9d. 
cash, 48s, 11d. to 493. 4d., and back to 4%s. 10d. one month, and 
from 49s. 83d. to 48s. 1ld. three months. A quantity of iron also 
changed hands at 49s. 24d. for delivery in July. There has been 
little or no demand for Cumberland hematite warrants, which are 
quoted 56s. 9d. per ton. 


Scotch Makers’ Iron. 

The demand for Scotch makers’ special and ordinary 
brands has been moderate, and the shipments, as well as the local 
trade, are unsatisfactory. Good deliveries have been taking place 
for Eaglish consumption, and the makers are generally understood 
to have fair orders on their books. Prices have been steady. 
Monkland, No. 1, is quoted f.o.t. at Glasgow 56s. ; No. 3, 54s.; 
Carnbroe, No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s. 6d.; 
No. 3, 54s. 6d.; Calder, No. 1, 60s. 6d.; No. 3, 56s. 6d.; Gart- 
sherrie, No. 1, 6ls.; No. 3, 55s.; Summerlee, No. 1, 61s.; No. 3, 
56s.; Langloan, No. 1, 62s. 6d.; No. 3, 57s. 6d. ; Coltness, No. 1, 
88s.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 63s.; No. 3, 
57s.; Eglinton, No. 1, 553. 6d.; No. 3, 53s. 6d.; Dalmellington, 
at Ayr, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, at Leith and 
Glasgow, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Carron at Grange- 
mouth, No. 1, 63s.; No. 3, 56s. perton. There are 81 furnaces in 
blast in Scotland, compared with 77 at this time last year. Of the 
total, 39 are producing ordinary, 37 hematite and 5 basic pig iron. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports are small, 
amounting to 5467 tons, compared with 6086 in the corresponding 
week of 1908. There were no shipments to the United States, 
France, Belgium, or Italy. To Canada 490 tons were despatched, 
South America 170, India 177, Australia 510, Germany 15, Russia 
57, Holland 95, Spain and Portugal 140, China and Japan 60, 
other countries 507, the coastwise shipments being 3246 tons, 
compared with 4824 in the corresponding week of last year. The 
arrivals at Grangemouth of pig iron from Cleveland and district 
were larger than of late, amounting 10,771 tons, which exceeds 
a” received in the corresponding week to the extent of 
4143 tons. 


Hematite Ore and Pigs. 

About a dozen cargoes of hematite ore reached the Clyde 
in the course of the past week. The total imports for the past 
five months reach 428,620 tens, compared with 354,880 tons in the 
corresponding period of last year, showing an increase of 73,740 
tons. The output of hematite pigs at present is considerably less 
than twelve months ago, but additions have for some time been 
continually made to stocks. Current demand has not shown 
much improvement since last “— and the price is nominally 
57s. per ton for delivery at the West of Scotland steel works, 
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Finished Iron and Steel. 

Steel makers report that, as a result of the recent reduc- 
tion in prices, they are receiving more work from shipbuilders and 
others, but they are yet by no means busy. Inquiries are coming 
to hand for structural steel material for abroad, some of which, it 
is hoped, may result in business. It is reported that another con- 
sequence of the reduction in prices is that merchants have ceased 
to undersell the makers, and there is also less chance of shipbuild- 
ing material coming to the Clyde from other districts. In the 
malleable iron department a little more business is being done, 
but the trade is still in an unsatisfactory condition. 


The Coal Trade. 

Owing largely no doubt to apprehensions of a general 
stoppage of work at the collieries, the coal trade has been con- 
siderably more active this week. Shipments are increasing. Those 
of the past week from the Scottish ports amounted to 340,167 tons, 
showing an increase of 24,917 tons over the quantity despatched 
in the preceding week and exceeding the shipments of the corre- 
sponding week of last year by no less than 125,673 tons. The 
aggregate coal shipments for the past five months amount to 
5,974.876 tons, being 456,504 tons in excess of the clearances in the 
first five months of 1998. Scarcely any business is being under- 
taken for future delivery, but the prices for prompt supply of 
coal are reported materially higher. At Glasgow Harbour the 
shipping quotations are for ell coal 9s. to 9s. 6d., and steam and 
splint 9s. 3d. to 9s. 6d. per ton. The dispute on the question of a 
minimum wage for the colliers has been much discussed this week 
on ’Change in Glasgow. Coalmasters are being asked to sign an 
agreement binding them to reduce the wages from 6s.—the 
minimum contended for by the men—to 5s. 6d., which is the 
minimum formerly agreed upon in connection with the sliding 
scale of the Conciliation Board. It is understood that there is 
great unanimity among the coalmasters on the subject ; but it is 
hoped, for the sake of all concerned, that a compromise may be 
reached, and a general stoppage of work averted. It has been 
agreed that the representatives of employers and miners hitherto 
forming the Conciliation Board will meetin conference in Glasgow 
on Monday next, and the meeting is anticipated with unusual 
interest, not to say anxiety. 








WALES AND ADJOINING COUNTIES. 
, (From our own Correspondent ) 
The State of the Welsh Steam Coal Trade. 

A GooD deal of practical wisdom has been discussed of late 
in journals dealing with the Welsh industries. Asa rule, we hear 
sensational statements, and very often dangerous theories, but of 
late leading journals point out that the time is one of danger to 
the trade, and that all forces should be brought to bear in sup- 
port ; and, further, that while holding firmly to the point that the 
Welsh steam coal is the best known, but there are coals which 
approach it so nearly that it would be well not to press the point 
too closely, as in cases of need these coals would be brought into 
use and found to answer. 


Latest Prices this Week. 

Best Carditf large steam, 17s. to 17s. 6d ; seconds, 16s. 3d’ 
to 16s. 9d.; ordinary large steam, 15s. 6d. to 16s.; drys, best, 17s. 
to 17s. 6d.; dry, ordinary, 14s. 6d. to 14s. 9d.; best Monmouth- 
shire, 15s. to 15s. 3d.; Western Valley, 14s. 6d. to I4s. 9d.; 
Eastern Valley, best class, 13s. to 13s. 9d.; seconds, 12s. 6d. to 
12s. 9d.; best house coal, 17s. 6d. to 18s.; other qualities, 14s. 6d- 
to lés. td.; No. 3 Rhondda, large, 17s. 9d. to 18s. 3d.; through, 
13s. 6d. to 14s.; small, 9s. 6d. to 10s.; No. 2 Rhondda, large, 
12s. 9d. to 13s.; through and through, 10s. to 10s. 6d.; No. 2, 
smalls, 8s. 9d. to 9s.; best washed nuts, l4s. to 15s.; second 
washed nuts, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 13s.; 
seconds, lls. to 12s.; best small steam, lls. to lls. 6d.; second 
small steam, 10s. 3d. to 10s. 9d.; other smalls, including dry, 9s. 
to 93. 6d. Patent fuel, 15s. to 16s. f.o.b., less 24, according to 
brand. Coke: foundry, 17s. to 20s. 6d.; special foundry, 24s. to 
26s.; furnace, lds. 6d. to 16s. 6d. Pitwood, 18s. to 182. 3d. ex ship 


The Anthracite Coal Field. 

No marked change in the condition of trade. Demand 
well maintained. Sellers were asking increased quotations for 
immediate delivery, while for forward shipment prices were diffi- 
cult to obtain. For inferior qualities as much as 5s, 9d. was had, 
and 6s. to 6s. 3d. for best sorts. Best malt‘ng, large hand-picked, 
23s. 6d. to 24s. 6d. net ; seconds, 21s. to 22s. net ; big vein, large, 
19s. to 20s., less 24 per cent.; red vein, large, 12s. 6d. to 13s. 6d., 
less 24 ; machine-made cobbles, 22s. 6d. to 24s. net; Paris nuts, 
23s. 6d. to 24s, 6d. net; French nuts, 23s. 6d. to 24s. 6d. net; 
German nuts, 23s. 6d. to 24s. net; beans, 16s. 6d. to 17s.; 
machine-made large peas, lls. to 12s. net; fine peas, 8s, 6d. 
to 10s, 6d.; rubbly culm, 5s. 6d. to 6s., less 24. Other coals: 
Steam, best large, 15s. 6d. to 16s., less 24 ; No. 3 Rhondda, 18s. to 
18s. 6d., less 24. Patent fuel, 14s. 9d. to 15s., less 24. 


Iron and Steel. 

Two substantial cargoes of steel were sent last week from 
the Dowlais works, but this was about the extent, a few parcels of 
railway iron and steel bars to Sydney excepting. And upon the 
per contra side the entries were few, only a cargo or two of iron ore 
from Spain. 


Tin-plate. 

A fair quantity of tin-plate was despatched from the 
Swansea district last week, but not so large as expected, as the 
works were busy and turned out 71,145 boxes. The despatch was 
limited to 56,968 boxes, leaving stores at 301,839 boxes, A semi- 
official announcement has been made re the wage scale, which was 
kept unsigned, and has caused more trouble in the industry than 
has been caused for some time. The announcement is that the 
ballot of the members of the Stee] Smelters’ Union on the question of 
persisting in the demand made by the Conciliation Board for the 
abolition of the 2 per cent. allowance to masters for waste has 
now been completed, and the votes counted in London. The 
figures have not been disclosed. The tin-plate market has been 
rather quiet during the week, but prices are steady and unchanged. 
Latest : Ordinary coke, ils. 104d. to 12s.; B and Si 
C. A. roofing sheets, £8 7s. 6d. per ton ; big sheets for galvanising, 
£8 7s. 6d. to £8 10s.; finished black plate, £9 5s. to £9 10s.; gal- 
vanised sheets to 24 g., £12 10s.; block tin, £132 10s. cash, and 
£133 15s. month. Copper, £60 17s. 6d. cash, £61 15s. 3d. month. 
Lead: English, £13 13s, 9d. Spanish, £13 3s. 9d. Spelter, 
£22 2s. 6d. Silver, 244d. per oz. Pig iron: Hematite, mixed 
numbers, 56s. 5d. and 9d. cash and month ; Scotch, 54s. 04d. cash 
and month ; Welsh hematite, 60s. 6d. to 61s. 6d. d.d.; hematite, 
62s. to 62s. 6d. c.i.f. Siemens steel bars, £4 10s.; Bessemer, 
£4 8s, 9d. to £4 10s. 





Colliery News. 

The Cambrian Colliery Company created a record for a 
day’s shift coal winding at the Clydach Vale pits on Friday, when 
from the three pits they raised a total of 5348 tons. The previous 
record was about 5100. Except windingall the haulage isnow done 
at these pits by electrical energy. In addition to other move- 
ments of a notable account, the new mine of the Naval Colliery 
Company, at which sinking operations began last November, has 
already been driven through the No. 2 Rhondda, No. 3 and 
another to a depth of 200 yards, and bricked for practically 
the whole distance. The company hopes to reach and work the 
5ft. seam. The contract is in the hands of Mr. John Jenkins, 
whose father sank the No, 3 Cambrian pit. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

THE condition of the iron industry remains unsatisfactory, 
althoughin some branchesa little more life has been felt and specifica- 
tions came in more freely. At a general meeting of the Stee] Conven- 
tion the business done, as well as the number of forward orders 
received, were stated to be limited. The purchases of the State 
Railways have been considerably curtailed ; in some departments 
they are 50 per cent. less than they were last year. Foreign 
demand, especially that from Great Britain, is anything but 
extensive. 


The Silesian Iron Market. 

Though at present a moderate trade only is being done in 
iron and steel, prospects in many branches are considered to be 
improving ; the building department especially is expected to 
develop satisfactorily. The prices quoted at present have very 
little, and sometimes no, profit. 


List Rates. 

The following are the latest list quotations per ton, free 
at works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, 50 per cent. contents, M. 11.50 p.t, net at 
mines ; spiegeleisen, 10 to 12 per cent. M., M. 63 to 66; white 
forge pig, Rhenish-Westphalian and Siegerland quality, M. 56 to 
58 ; iron for steel making, M. 58 to 60; German Bessemer, M. 59 
to 61; basic, free place of consumption, M. 49 to 50; forge pig, 
free Luxemburg, M. 44 to 49 ; Luxemburg foundry pig, No. 3, free 
Luxemburg, M. 48 to 49; German foundry pig, No. 1, M. 58 to 
60; No. 8, M. 57 to 59 ; German hematite, M. 59 to 61; common 
bars in basic, M. 97 to 103 ; iron bars, M. 122.50 to 125 ; hoops in 
basic, M. 120 to 122.50 ; steel plates, M. 104 to 110; steel plates 
for boiler-making purposes, M. 114 to 120; sheets, M. 117.50 to 
125 ; drawn wire in iron and steel, M. 127.50. 


Coal and Coke. 

The German coal trade is not in a good position, and 
becomes less favourable to sellers as the year advances ; competi- 
tion increases, with the result that prices tend downwards. The 
annual account of the Rhenish- Westphalian Coal Convention states 
that deliveries in coal in the past year were, in spite of the 
reduced output, 1,793,000 t. higher than in the year before, while 
the deliveries in briquettes increased 242,000 t. Sales in coke, on 
the other hand, decreased 3,155,000 t., which is partly due to the 
competition of new cokeries of ‘‘ outside” pits. The coal delivered 
did not all go into consumption, but was partly stored. The 
abolition of some export tariffs for coal is considered to be the 
cause of the decreasing trade, and also the fact that the State 
Railways have, in many instances, preferred English coal to 
German fuel. The consumption of English coal for the German 
State Railways rose from 1904 to 1908, 115 per cent.. while the con- 
sumption in German coal rose only 18 per cent. The low freight 
for Unglish coal to Berlin is considered the principal cause of the 
rising import, and a reduction of in)and freights from the German 
coal districts to Berlin, also to the Baltic and to the North Sea, is 
in contemplation. 


Decreasing Prices in Austria-Hungary. 


On the 26th of last month the United Austrian lronworks 
reduced the prices for iron; bars especially have been affected. 
In Bohemia the reduction is 1 crown, in Moravia and Galicia75 heller 
per 100 kilos, On the Vienna market the reduction will be 30 to 
40 heller per 100 kilos. In coal a good trade was done, output 
going into immediate consumption in the Ostrau district ; also coke 
has been in lively request, the Hungarian blast furnace works 
buying more freely. 


Little Change in Belgium. 


There has not been any marked progress in the iron 
trade, but the aspect is generally more favourable than it was in 
the beginning of the quarter. Pig iron shows much firmness, 
both foundry pig and forge pig being scarce. Import in English 
iron shows an increase, 47,537 t. having been imported in April, as 
compared with 29,550 t. in the same month the year before. For 
forge pig 62f. p.t. is given, for basic and foundry pig 67.50f. and 
69f. p.t. Semi-finished steel does not show any alteration, inland 
quotations for billets and blooms are 95f. and 100f. p.t., while raw 
plates realise 107.50f. p.t. Export quotations to England have met 
with an advance of lf. p.t., and a further rise is generally antici- 
pated. Girders are meeting with better inquiry for home con- 
sumption, while foreign demand is dull. In April only 3871 t. 
were exported, compared with 4281 t. in the year before. The 
rail works are executing orders previously booked ; very few fresh 
orders are available, but prospects nevertheless are regarded as 
being fairly good. In rails the business on foreign account seems 
to be decreasing ; while in the first four months of last year 
45,742 t. were exported, this year only 27,397 t. were sold to 
foreign customers during the first four months. Business trans- 
actions in heavy plates have shown more life and rates are stiffer ; 
£5 1s. and £5 5s. are easily obtainable. Sheets are languid and so 
are merchant bars. Even the low price of £4 10s. is with 
difficulty maintaiced. German competition is less keen in heavy 
plates, but more lively in bars now. The physiognomy of the 
Belgian coal market is a little brighter than before, both engine 
and house fuel showing a fair business. Briquettes are much 
neglected. English offers in coal are reported to have been a 
little less numerous than they were last month. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 26th. 

FOLLOWING the heavy ordering in agricultural steel of the past 
two or thres weeks, great activity is now apparent in wire and all 
wire products. An advance has just been announced in these pro- 
ducts after a rush of orders at previous low prices. The rush of 
orders reached as high as 20,000 tons a day, where 5000 tons is 
usually a high figure. There are probabilities of a further 
advance, but it will not be paid by the large consumers, who are 
providing for contingencies. Activity in the shipbuilding industry 
has put plates up to 1.30 per lb. at Pittsburg, and large orders 
have been placed. The Chesapeake and Ohio Railroad has 
ordered 500 steel freight cars. The Missouri Pacific has ordered 
8000 tons steel for bridge building. Very many smaller orders, 
ranging from 1000 tons to 100, have been booked this week, and 
much additional work is being figured on, which will be placed 
soon. Shapes fell as low as 1.10, but are now 1.30. The inde- 
pendent tin mills are all on full time, and the combination mills 
filling up. The advance in steel bars has brought a fractional rise 
in iron ae and more business is coming to the mills east and 
west. Wages have been voluntarily advanced in a number of 
mills. Furnace capacity, especially in the Pittsburg district, is 
now being operated to fuller capacity than for eighteen months, 
and prices are hardening. The Republic Iron and Steel Company 
has put its last furnace iv blast. Jones and Laughlins are run- 
ning all their furnaces, and the- Carnegie Steel Company are 
running 39 of their 59 furnaces, those not running being of smaller 
capacity. It was believed some time ago that the tariff reduc- 
tions would require certain wages reductions, but the slight 
modifications contemplated wili obviate this necessity. A vote is 
expected between the two Houses by June 10th. The results so 
far are not satisfactory to the country, and there are signs of 
deeply seated discontent, which may manifest itself in the altera- 
tion of the political complexion of the Lower House at the next 


! 
election. 
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Antagonism to the power of corporate Wealth wil 
develop along political lines. The Senate has disappointed th 
country, and there will probably be some form of violent politi i 
reaction, not so much because of high tariff as to the arrogance a 
combinations, which are able to ignore the wishes of the masseg br 
the people. The general volume of business is increasiny, and the 
evidences of depression are fading away. ¥ 
New York, June Ist, 
Now that the greater manufacturing interests can seo the end 
of tariff adjustment so far as they are concerned, there ig more 
business coming in from all quarters, and a further slight advane 
in prices has been made. Western mills are getting mor business 
than eastern at present. The entire west is feeling this influence 
of the assurance of immense crops. Wheat is at the highest Jeyg} 
for a generation, and steel at about the lowest. Quite number 
of enterprises long held up are now being pushed along. Minjp, 
developments are occupying a good deal of attention, and te 
builders of machinery for mining operations are busier than for a 
year on orders for equipment calling for delivery this summer and 
autumn. The increasing activity among railroad companies hero. 
to fore commented on is stronger this week, as shown hy orders 
aggregating 60,000 tons steel rails for the past week, to aay 
nothing of numerous small orders not usually mentioned in which 
light rails still figure. Pipe mills are busy on big orders. A further 
extension of mileage for the carrying of oil long distances wil] soon 
be announced. The tin-plate mills are having a harvest of business 
and prices are again very strong. The bar iron mills are also 
gaining. Mills are already at work on the big orders for 
agricultural steel, and the report to-day is that an additional 
order for steel will reach 100,000 tons. The lake shipyards are 
working nearly full time. ‘ 
Copper is again selling well in domestic circles. Lake is \uoted 
to-day at 134; electrolytic, 13}. Exports Jast week, 80°) tong - 
total for May, 27,775 tons, against 22,631 tons for May last year. 
Imports of copper lust week, 7940 tons. Tin is quiet at 28.7}, 
The metal market in general shares the improvement shown jn 
steel. Pig iron remains quiet this week. There are inwuiries for 
large lots from electrical equipment manufacturers. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. J. H. C. Brooxinec, A.M.LE.E., M. Inst. M.E., has been 
appointed general manager of the St. Helens Cable and lubber 
Company, Limited, of Warrington. 

WE are asked to state that the name of the Buenos Ayres and 
Rosario Railway Company, Limited, has been changed to the 
‘*Central Argentine Railway, Limited.” 

H, C. JAMES-CARRINGTON, A.M.I, Mech. E., &c., has opened an 
office at Winchester House, Victoria-square, Birmingham, at which 
he will practise as a consulting engineer and works architect. 

WE are informed that Mr. H. C, Jenkins, the South Yorkshire 
representative of the British Westinghouse Company, has accepted 
the position of managing director of the Mining Engineering Com- 
pany, Limited, of Foster’s-buildings, Sheffield, and takes up his 
duties there at once, 

THE Contraflo Condenser Company, Limited, has taken offices 
at St. Stephen’s House, Victoria Embankment, Westminster, 
London, 8.W., and all future communications should be sent to 
that address, Its telephone number will now be Gerrard 9139, 
its telegraphic address remaining as before. 

BUCK AND HICKMAN, Limited, inform us that they have opened 
new offices, warehouses and showrooms at 55, Station-street, Bir 
mingham. This new branch is in charge of Mr. Frank Cooper, 
who has been many years in the firm’s service at its head office. 
Telegrams: ‘‘ Roebuck, Birmingham.” Telephones: Midland 
1656 (two lines). 











THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.—A 
Committee meeting of this Association will be held at Balfour 
House, Finsbury-pavement, E.C., on Tuesday, the 15th June inst., 
at 2 30 p.m. 

Royal INstirutioN.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon 
(the 7th instant), Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Mr. A. E, Price and Dr. G. W, Steeves 
were elected members, 


THe ConcrRETE INsTITUTE.—A general meeting of the Institute 
will be held at the Royal United Service Institution, Whitehall, 
S.W., on Thursday, June 17th, at 8 p.m., for the adjourned 
discussion of Mr. H. K.G. Bamber’s paper on ‘‘ The Setting of 
Portland Cement and Methods of Regulating the Same.” 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
After consideration ot the papers read by graduates of the Instita- 
tion during the session ended 1908-9, the Council have awarded 
the prize of £5 5s., offered for the best paper read within that 
period, to Mr. Frederick Thomas, for his paper on ‘‘ Change-speed 
Gears” read before the London Branch of the Graduates’ Section 
on 23rd February, 1909. 

British FOUNDRYMEN’S ASSOCIATION.—The annual meeting of 
this society is arranged to be held this year at the University, 
Birmingham, on August 3rd, 4th, and Sth next. The meetings 
will be presided over by the president, F. J. Cook, Birmingham 
and the following papers have so far been arranged :—*‘ Twenty 
five Years of Cast Iron,” by Prof. T. Turner; ‘‘ Influence 
Chemical Compounds on the Properties of Cast Iron,” by A. H. 
Hiorns ; ‘‘ The Production of Patterns for Light Castings,” by W. 
H. Sherburn ; ‘‘ The Application of Rule of Thumb and Science 
in the Foundry,” by Sidney G. Smith ; and ‘‘ The Cupola,” by H. 
Emberton. 

ConTRACTS.—A contract has been placed with Cammell Laird 
and Co., Limited, for a double-ended ferry steamer of a special 
type, having a length of 140ft. and a breadth of 55ft., for the 
Havana Central Railroad Company. The vesse! is somewhat of 
the American type with three decks, propellers at each end, 
water-tube boilers, &c.—The Home Secretary has approved of the 
acceptance by the Essex County Council of the scheme and tender 
of Messrs, Dargue, Griffiths and Co., Limited, of Liverpooi, 
London and Manchester, for the engineering plant at the Essex 
Second County Asylum, Mile End, Colchester, including boilers, 
pumps, warming, ventilating, hydrants, &c. 

BIRMINGHAM TELEPHONES.—The transference of subscribers to 
the new Midland Telephone Exchange, Hill-street, Birmingham, 
has now been completed. There are 5400 circuits installed. The 
present capacity of the frame is for 15,000 circuits and the 
ultimate capacity when the frame is extended will be for 21,000 
circuits. The switchboards have a capacity cf 2740 subscribers 
lines ; the ultimate capacity of the present building will be /( 
lines, but provision has been made for a building extension which 
will give a total capacity for 10,000 lines. The incoming junction 
switchboards have a capacity of 378 junctions, which is capable 
of extension to 648; and, when the building is extended, to 1154 
junctions, The present capacity of the switchboard of outgoing 
junctions is 380, The charging machines have an output 
of 400 amperes, and are driven by direct-coupled motors of 19.0 
horse-power. The central battery has a capacity of 1530 ampere- 
hours. The battery is charged daily, and in case of emergency 18 
of sufficient capacity to work the exchange for a day and a-half 
without being re-charged. The motors are driven from the town 
supply at 440 volts. It is of interest also to note that the total 
number of calls originated by subscribers each day in the Birming- 
— is 103,260, and the total number of junction calls 1s 
65,361, 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Com unicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 


anys. 
yore of Specifications may be obtained at the Patent-office Sale Branch, 
95, Southampton-buildi ngs, Chancery-lane, London, W.C., at 8d. each, 
The jist date given is the date of application ; the second date at the 
ond of the abridgment is the date vy the advertisement of the acceptance of 
the complete specification, 
‘Any person may on any of the grounds mentioned in the Acts, within 
wriths of the date given at the end of the abridgment, give notice at 


te Patent-« ifiice of opposition to the grant of a Patent. 





STEAM ENGINES. 


508. January 8th, 1909,—AN IMPROVED PACKING FOR THE TUBES 
op SURFACE CONDENSERS AND LIKE TUBULAR APrARATUS, 
Otto Sarge, of Grunewald, Berlin, 

This invention relates to a tube packing of the kind in which a 
rated flat india-rubber sheet is forced over the tube-ends that 
ct from the tube-plate, so that while the rubber sheet lies 
he tube-plate the deformed portions around the perfora- 


perfo 
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Pa or holes in the sheet form collars that firmly fit around the 
tube-ends. The india-rubber packing sheet A is reinforced around 


the holes, as, for example, by the addition of as many india-rubber 
rings B as there are holes C in the sheet. The rings B are firmly 
connected with the sheet A, preferably by means of an india-rubber 


N° 508 





solution. Thus, as shown, when the india-rubber sheet A is forced 
over the ends of the condenser tubes C that project from the tube- 
plate D, the portions of the eheet A around the holes and the 
rings B are stretched and transformed into collars, the rings B 
being outside the sheet A. Since the ring B embraces the sheet 
A it is obviously more stretched than the sheet, and is thus under 
greater tension. For this reason the rings are made somewhat 
thicker than the sheet A,—May 19th, 1909. 


2971. May 13th, 1909,—IMPROVEMENTS IN SPEED GOVERNORS, 
James Lumb, of Perseverance Engine Works, Elland, York- 
shire, 

The object of this invention is to overcome the localisation of 
wear, obviate the malformation of pins and bearings, of centrifugal 
governors, also to make it possible to use bal! bearings at such 
joints with advantage, thereby reducing the frictional resistance to 
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aminimum, In the head of each pin D, E, F, G, H, and K two holes 
(and C! are made fur the purpose of turning the pins at suitable 
intervals, and at the same time chauging the angular positions of 


these pins ; that is, whenever the pins are turned they should not ! 


be leftin the same angular position they were found at. By these 
means the pins will be kept free, and prevented from wearing 
out of shape, and the governor will be kept in its most efficient 
condition. To apply ball bearings to these joints a recess or 
counter bore is formed around the pin hole at the outer face of the 
ears of the joint to receive the balls. In each recess or counter 
bore are a sufficient: number of steel or other metal balls distri- 
buted around the pin G to nearly fill the recess, as shown. The 
pin G is filleted at the neck under the head, to conform to the 
curvature of the balls, as shown at X, and the nut R at the other end 
of the pin G has a similar fillet formed on it, as shown at S. The 
pin Gis made to fit the hole in the knuckle portion T, but the 
holes M, N are bored somewhat larger than the pin. A reasonable 
amount of clearance is also left at V, 0, L, and P, so as to ensure 
all the bearing being taken by the balls, thus the frictional resist- 
ance to the motion of the joint, instead of consisting of a rubbing 
action of the pin, will be transformed into a rolling action of the 
balls, For convenience of inserting the balls, a hole W is bored 
obliquely through the head of the pin, and a similar hole W* 
through the nut R, which holes are each plugged up with a 
grub screw when the balls are in position. — May 19th, 1909. 


STEAM GENERATORS. 


10,258, May 12th, 1908.—IMPROVEMENTS IN AND RELATING TO 
CHARGING Doors ¥OR REFUSE DESTRUCTORS AND OTHER 
FURNACES, Heenan and Froude, Limited, of Newton Heath 

,/ronworks, Manchester, and Henry Norman Leask. 
"his invention relates to charging doors for refuse destructors 





and other farnaces which are charged from above, and is designed 
to provide a door of simple construction and one which cannot get 
out of order. The furnace A may be of any suitable or ordinary 
construction, provided with an opening B at the top or summit of 
the furnace, through which the furnace is charged. The hopper 
or shoot C, containing the charge, or through which it is fed to 
the furnace, and which may be a fixture or movable, is arranged 
over the charging opening, space being allowed between the open- 
ing B and the shoot C to allow of the passage of a truck or trolley 
D. Rails or runways E are placed upon the top of the furnace 
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upon which the truck or trolley D runs. The rails or runways E 
preferably consist of racks, as shown in the drawings, the wheels 
of the truck or trolley D being formed with teeth, so that the 
trolley cannot run irregularly, and so that the door which is hung 
from the wheels, as described below, when closed, may be always 
deposited in its correct place. The trolley D is preferably of 
frame construction, and the wheels F are mounted independently 
of one another inside their bearings on independent pacar axles 
g, only sufficiently long to carry the wheels F, so that the whole 
of the space between the wheels is quite clear. The door H for 
closing the opening B of the furnace is carried by cranks J 
mounted on the inner side of the wheels F, preferably as near 
their periphery as possible, in such a manner that when the trolley 
is moved and the wheels rotated the door is moved in a cycloidal 
curve. The position of the wheels F and door H is so arranged 
that the door normally closes the opening B, as shown, so that 
when the trolley is moved away the door is lifted from the opening 
and carried away therefrom. When a fixed fuel container or 
hopper is employed the trolley preferably carries a second door or 
plate M on the upper side, which normally closes or forms the 
bottom of the fuel container, so that when it is withdrawn the fuel 
in the container is allowed to fall into the furnace.—May 19¢/, 
1909. 


INTERNAL COMBUSTION ENGINES. 


10,444. May 14th, 1908.—IMPROVEMENTS CONNECTED WITH 
RoTaRY VALVES OF GAS ENGINES OF THE SCAVENGER TYPE, 
Frederic William Burstall, the University, Edgbaston, 
Birmingham. 

The present invention deals with a rotary valve when applied to 

a scavenger type of engine only, and consists in providing within 

one and the same casing a combined rotary air and gas valve for 

providing the explosive charge, and a second rotary air valve of a 

precisely similar construction and which can be used as a scavenger 

valve, and which is quite independent of the other valve, although 
in the same casing, and is not under the control of the governor, 
but is under the control of a half speed or other shaft or motion. 

A scavenger valve in such a type of engine is usually put under the 

control of a half-speed shaft, so that no claim is herein made for 


























that, the feature being the two independent rotary valves situated 
within one and the same casing. The working of the two valves in 
the one casing is as follows :—The mixing valve A is rotated from 
the shaft D and the scavenging valve C from the shaft E by known 
means used for moving reciprocating valves in such engines, the 
movement of the shafts being quite independent but timed to each 
other. Both valves are shown open to the one side of the cylinder, 
but they are never in such position at the same time. The engine 
works on the four-stroke eycle, and one valve is always shut when 
the other is open, so that during the suction stroke the scavenger 
valve C is closed, at which time the gas and air valve A is open. 
When the gas and air valve shuts the scavenger valve opens, 
during the exhaust stroke, so that the two valves are never open 
ut the same time. The valve C is rotated through a portion of the 
arc of acircle by means of the usual lever, which is actuated by the 
usual cam on the half-speed shaft. The valve C opens during the 
exhaust stroke of the engine in order to clear out the products of 
combustion, the scavenging air being under pressure, but it may 
open oad other period except when the valve A is open. —May 
19h, 1909, 


3263. February 10th, 1909.—IMPROVEMENTS IN INTERNAL-COM- 
BUSTION ENGINES, Carr Lockwood, of 280, Queen’s-road, 
Sheffield. . 

This invention relates to improvements in internal-combustion 
engines of the two-stroke cycle type, and is here described with 
reference to the accompanying engraving, which shows the inven- 
tion applied to a vertical engine. When in the position repre- 
sented in the engraving the chamber c! is charged with compressed 
explosive mixture, the chamber D is charged with uncompressed 
air, and the chamber A is closed to the chamber cl, and open to 
the atmosphere through the port Al, On the mixture in the 
chamber c! being fired, both pistons travel towards the crank 
shaft in effecting the power stroke, during which a further supply 
of explosive mixture is drawn through the port E into the chamber 
F, the air in the chamber D is compressed, and, on the piston H 
uncovering the ports K, immediately before which the exhaust 

rt A! is closed, the explosion products pass from the chamber c! 
into the chamber A, together with steam generated by the vapori« 





sation of the water spray in such ports by the passing explosion 
products, and followed by the compressed air from the chamber D, 
which, on the pressure within the chamber c! falling below that 
within the chamber D, escapes from the latter into and scavenges 
the former chamber. The piston H may be fitted with valves in 
its face adapted to open passages through the a to expedite 
the exhaust of the explosion products from the chamber ¢! into the 
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chamber A. On the return stroke, which is facilitated by the 
pressure within the chamber A, a further supply of the explosive 
mixture within the chamber F passes through the trunk L into the 
chamber c!, and is compressed therein, the chamber D is closed to 
the chamber ¢!, and is open to the atmosphere, and charged with 
fresh air, through the ports. The crank shaft has coned 
journals, which work in coned bearings, which can be packed or 
tightened up so as to prevent loss of pressure thereat.— May 19¢/ 

1909. 


TRANSMISSION OF POWER. 


11,979. June 2nd, 1908.—IMPROVEMENTS IN AND RELATING TO 
ELECTRICAL DisTRIBUTING Systems, the British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 
and Edmund Basil Wedmore, of 167, Clifton-road, Rugby. 

This invention relates to alternating electric current distributing 
systems, and more especially to protective devices for systems of 
the kind in which a plurality of feeders supply sub-stations or dis- 
tributing centres. Referri to the engraving, the generating 
station bus bars of a distributing system are designated C S, and 
are connected by means of multiple feeders A to F with the sub- 

station bus barsSS. The inter-connectors A, B, C, D, E, and F 

are tied togethr at each distributing centre, and are arranged so 

that between each point of connection they have approximately 
equal resistance, reactance, and capacity, and may be relied upon 
to carry substantially egual currents or sufficiently equal 
currents under all circumstances, except when one of them fails. 

Each feeder is provided with a switch such as an oil switch X and 

Y at eachend respectively. These switches are provided with trip 

coils T and W. In each feeder, and situated at both ends, arearranged 
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the primaries of current transformers, the secondaries O, P, Q, and 
R of which are connected in the manner shown and described in 
prior Patent No. 634 of 1907. The trip coils T and W are con- 
nected with the closed secondary circuit of the transformers in 
such a manner that any out-of-balance current which might flow 
will pass through the coils and trip the main switches X and Y. 
In the prior patent the trip coils are shown connected in series, 
but it is preferred to connect them in parallel, lest one tripping 
plunger should rise materially before the other and choke back the 
current in both coils. When there are a number of feeders between 
two points, they are connected in pairs as far as practicable as 
shown, so that on a fault occurring a minimum number of feeders 
will be disconnected. There are three illustrations and eight 
claims. — May 19th, 1909. 


SWITCH GEAR. 


15,664. July 23rd, 1908.—IMPROVEMENTS IN ELECTRO-MAGNETIC 
RELAY APPARATUS FOR PoLyPHASE Circuits, The Al/gemeine 
Elektricitits-Gesellschaft, of Friedrich Karl-Ujer 2-4, Berlin. 

The present invention relates to protective devices for electrical 
apparatus such as cables and transformers and the like, and has 
for its object to provide an improved rp sg relay for use on 
three-phase systems. The operation of the device is as follows :-— 
Under normal conditions the weight D attached to the armature 
A rests against the stationary set screw E and contact lever H 
lies just over the dead centre in contact with a stationary screw 

















629 THE ENGINEER June 11, 1909 


K. If now a short circuit, earth or overload, takes place in one 
or more phases the armature tends to assume the position shown 
in dotted lines, that is to say, to take up a position symmetrical 
with respect to the field poles. The armature in moving carries 
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with it a screw L which knocks the lever H, which is moved over 
its dead centre and falls so as to close the contacts M and trip the 
circuit breaker. The apparatus having been disconnected in this 
way the relay is reset by hand.— May 19¢h, 1909. 


17,412. August 19th, 1908.—IMPROVEMENTS IN INSULATING THE 
Ling Parts OF ELECTRIC SWITCHES AND THE LIKE, Siemens 
Brothers’ Dynamo Works, Limited, York Mansion, York- 
street, Westminster, and Edmund George Nicholls, of 60, 
Corporation-street, Stafford. 

The present invention relates to means for insulating the live 
contacts of electric switches and the like from the body of the 
switch, and besides being much more effective has the advantage 
of increased cheapness and greater simplicity compared with 
known means, The switch base is provided with a slot going 
right through the base, the position of which corresponds to that 
of the row or ring of electric contacts, and which if the base is 
cast, can conveniently be formed by placing a suitable core in the 
mould, Over this lot is fixed an insulating plate of micanite or 
other suitable material of the necessary strength and thickness, 
and the contacts are placed on this plate and clamped down to it 
by means of bolts, the heads of which lie in the slot, and which 
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pass up through holes in the plate and screw into the under sides 
of the contacts. The insulating plate, in fact, forms a bridge 
over the top of the slot, and the latter is sufficiently wide to give 
ample clearance between its edges and the bolt heads. The 
switch base is denoted by A, and it is provided with slots BB 
according to the invention over which the insulating plate C is 
fixed. In this switch there are three sets’of contacts D D and D, 
the first two sets being fixed to C by the bolts E and E, and the 
latter also fixed to C in a similar manner by a number of screws 
not shown in the drawing. The contact arm F is mounted to 
rotate on the spindle in such a manner as to move the brushes 
which are attached to the former over three sets of contacts in the 
usual way.— May 19th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


20,796. October 2nd, 1908.—IMPROVEMENTS IN STEAM MOTOR 
RoaD VeEHIcLES, Henry Pearson, engineer, and Percy Cox, 
engineer, both of 1, Tudor-parade, Beckenham-lane, Short- 
lands, Kent. 

This invention relates to motor road vehicles propelled by steam 
motors of the type in which the generator is situated undera 
bonnet in front of the dashboard, and it consists of an improved 
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construction of bonnet which has for its object to increase the 
efficiency of the generator by increasing the draught in the flue 
or flues, The steam generator A is preferably provided with a top 


flue, out of which are two side branches X Y. In the bonnet B are 
three openings, one M in the front thereof to expose the condenser 
C’, and the other two O P in the sides of the bonnet, the positions 
of the openings O P being such that they coincide with the 
orifives of the branches X Y of the flue. The front of the bonnet 
B is recessed to a suitable depth, and the face of the recess is 
joined up or connected to the edges E by curved or other suitably 
shaped parts C, the preferred construction being to form the front 
of the bonnet in one piece, stamped, pressed, or otherwise 
fashioned to give it the desired hollow or dished shape. The 
effect of so shaping the front of the bonnet is that when the 
vehicle is travelling fast the air is deflected or thrown outwards 
from the front of the bonnet, which causes a reduction of pressure 
at the sides of the bonnet, and therefore at the orifices of the flue 
or tlues.— May 1h, 1909, 


TRAMWAYS AND RAILWAYS. 


2750. February 4th, 1909..-IMPROVEMENTS IN AND RELATING TO 
THE WELDING OF Ratiway Ral. JoINts, Arthur Busse, of 24, 
Uhlandstvasse, Charlottenberg, Berlin, Germany. 

The present invention relates to improvements in rail jointing, 
and particularly to that type of joint in which the fish-plates are 
welded at one end only to the rail, and secured at the other end 
by bolts or the like, so as to provide for the expansion or contrac- 
tion due to changes of temperature. According to the form 
shown in the top engravings, adjacent rail lengths A and B are 
connected by tish-plates C in the ordinary manner, held in place 
by bolts and nuts, The left-hand ends of the fish-plates are then 






































welded to the rail below the head and above the foot as indicated, 
any suitable and well-known arc welding or other process suitable 
for welding in sitw heing employed, while the right-hand ends are 
secured to the rail B by the bolts and nuts only. As the latter do 
not fit closely in the holes in the rail, a certain small amount of 
movement is thus rendered possible. In the middle engraving a 
modification of the invention is shown, according to which one of 
the fish-plates is welded to the rail A, and the other to the rail B. 
Finally, the bottom engravings show yet another modification of 
the invention in which the expansion joint described is shown 
applied to a T-rail, according to the method of the top engravings. 
Such joints are of great strength, and, as compared with the 
ordinary joint in which the fish-plates are secured merely by bolts 
and nuts, have a considerably longer life. —May 19¢/, 1909. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





919,547. DYNAMO-ELECTRIC MacHine, W. F. Dawson, Rugby, 
England, assignor to General Electric Company, a Corporation 
of New York.—Filed July 15th, 1908. 

This is a combination patent for a set of rotating collector rings, 
brushes, and a device for short-circuiting the collector rings, means 
for moving the short circuiting device into and out of the position 
in which it short circuits the collector rings, means for moving the 
brushes into and out of the holders comprising a rod, a lever 
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attached thereto, crank members fastened to said rod, an insu- 

lating rod mounted between the crank members, and arms to 

which said brushes are fastened mounted on said insulating rod, 
and interlocking connections between said lever and said means 

for moving said short-circuiting device so arranged that it is im- 

possible to remove the brushes from the rings while the short- 

circuiting device is inoperative and also to open the short circuit 
while the brushes are removed. There are nine claims. 

920,127. Turpin, H. FP. Fullagar, Newcastle-upon-Tyne, England, 
assignor to Allis-Chalmers Company, Jersey City, N.J., a Cor- 
poration of New Jersey.—Filed December 2énd, 1904. 

This patent is for a method of construction, according to which 

the turbine drum is secured to its shaft only at one end. The 
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other, which is fitted with a suitable boss, being free to slide on 
the shaft, as the drum or rotor expands and contracts. There are 
sixteen claims. 


920,438. ELastic-FLUID TURBINE, C. G. Curtis. New York, N.Y., 


assignor, by mesne assignments, to General Electric Company, a 
Corporation of New York.—Filed January 19th, 1897. 
There are twenty-seven claims, The patent is for a method of 
construction which permits the removal of vanes without taking 


elastic-ftuid turbine the combination with the shell and g con 
pound vane-carrying wheel, of a set of stationary intermediate 














vanes supported so as to be removable radially through the shell, 
substantially as set forth. 
920,626. DYNAMO-ELECTRIC MACHINE, J. /. Noeggeruth, 
tady, N. Y., assignor to General Rlert ic Company, a Cor; 
of New York. — Filed July 2rd, 1908. 
There are ten claims. The third runs thus:-In a dynamo 
electric machine, collector-rings of magnetic material, a magnetic 
field structure provided with apertures, brush-holders extending 
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ation 
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through said apertures, brushes having magnetic material in their 

c mposition carried by said brush-holders and engaging said 

collector-rings, and coils surrounding said apertures on the inner 

side of the field structure. 

920,903. METHOD OF AND APPARATUS FOR CONVERTING LiQuiD 
HYDROCARBONS INTO Gas OR Vapour, Z. B. Benham, Ni 
London, Conn., assignor to Hydrocarbon Converter ) 
New York, N.Y., a Corporation of Delawave.- Filed July \Ouh., 
1908, 

The invention consists in converting hydrocarbons into gas or 
vapour by passing such hydrocarbons through the pores of heated 
porous material, such as asbestos fibre, having a temperature of at 


Company, 








least approximately 300 deg. Fah., and not exceeding a bright red 
heat, and conducting the gas or vapour formed, without substan- 
tial condensation to the point of combustion. There are twenty 
claims, 

921,164. CoMPRESSOR, VACUUM PUMP, AND THE LIKE, 

Rochow, Brooklyn, N.Y.—Filed May 31st, 1906. 

This invention consists in the combination with a cylinder and 
its reciprocating piston of a passage in communication with the 
two sides of the cylinder, to transfer the residual compressed fluid 
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from the clearance to the other end of the cylinder immediately 
prior to or after cc t of the suction stroke of the piston, 
and means actuated positively thereupon to prevent re-transference 











the turbine to pieces, The fourth claim runs as follows :—In an 


of fluid through said passage. There are nine claims 
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PISTONS AND PISTON VALVES. 


No, I. 


Ir may be thought on first consideration that the 
jiston of a steam engine is such a simple detail, and that 
every engineer is so well acquainte with it, that an 
article dealing with that subject alone will be of little 
value. On further consideration, however, it will pro- 
bably be found that very few details of the steam engine 
have received more attention, and that the piston and 
piston valve, although apparently simple parts in them- 
selves, are not quite so elementary as to be beyond notice. 
The piston of a steam engine is practically a movable 
dise dividing the cylinders in two, on the opposide sides 
of which the steam alternately exerts its force, and 
through the rod transmits it to the connecting-rod, and 
co to the crank shaft of the engine. A piston or a valve 
may consist of a solid block or dise fitting into a truly 
machined cylinder. If it were possible to produce a 


cylinder perfectly round, and one which would not be | 


subjected to any distortion due to alteration of tempera- 
ture, and at the same time fit into this cylinder a solid 
lug, truly machined with high finish, which would also 
not be affected by alterations in temperature, we should 
have the most perfect solution of the piston or piston 
valve problem, providing, of course, the conditions to be 
worked under were such that very little wear would be 
caused by want of lubrication, «c. 

It is not intended to deal with the history of the 
piston in this article, beyond mentioning a few 
points which have led up to present-day practice. The 
steam engine has been gradually developed, and, 
along with it, the piston. Pistons with packings — prac- 
tically little more than solid plugs—which served their 
purpose sufliciently well with steam at a few pounds 
pressure, would be uscless with the pressures and tem- 
peraiures of steam in use at the present day. When the 
first piston steam engine was made about the year 1690, 
the piston, if packed at all, was most probably packed 
with hemp or flax wound round a groove in the periphery. 
This form of packing was in use for over a century and 
a-half, and was also used until recent times for packing 
the buckets of air pumps. No doubt in the early days, 
when little more than atmospheric pressures had to be 
dealt with, as in an air pump, this class of packing would 
prove quite satisfactory. 

Hemp packing must have been in use until about 1830, 
when the first metallic packed piston was introduced. 
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This consisted of one ring of cast iron, which was kept 
in close contact with the cylinder walls by hemp packing, 
packed tightly behind it. Springs were later introduced 
to take the place of the hemp packing, and as is well 
known, many thousand patents have been taken out 
since that date for improved piston packings. To illus- 
trate and describe even the principal of these is out of 
the question, so in this article it is proposed only to illus- 
trate and describe a few of the best-known packings in 
general use, giving where possible examples from actual 
practice, 
_The principles under which perfect piston packing 
rings should work may be stated as follows :— 

(1) They should be in such close contact with the 











cylinder walls that steam cannot pass by them, no 


matter what may be the difference in pressure on the two 
sides of the piston, and at the same time the friction 
between the ring and the cylinder wall should be as small 
as possible. 

(2) The rings should also be steam-tight in the piston 
itself. That is, they should be capable of preventing 
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steam passing down between the piston flange and the 
ring, and so out at the other edge. 

To fulfil No. 1 condition, the ideal ring would be solid. 
In a number of cases solid rings have been used and are 
used to-day, but owing to the unequal expansion of the 
cylinder body and ring, the former being pulled out of truth 
by the unequal expansion of the cylinder casting, this not 
being of uniform shape, it is only possible to make the 





cause wear endwise of the rings and piston flanges, as the 
| direction of pressure is reversed twice every revolution. 
Referring to Fig. 1, which represents the groove of a 
piston in section, it is necessary to provide a packing 
which will be steam-tight on the three faces A, B, and C. 
There are five classes of piston rings in general use :— 
(1) Solid rings. (2) Spring rings, or rings which are 
made somewhat larger than the cylinder and then 
sprung into place; the necessary outward pressure in 
this case being given by the ring itself. (8) Rings which 
are pressed outwards by means of separate coiled 
or flat springs. (4) Rings which are both pressed out- 
wards and against the piston flanges by means of sepa- 
rate springs. (5) Rings which are pressed outwards by 
the steam itself, the ring being specially designed to allow 
of the steam being admitted behind it. 
The above will now be considered separately. 
| Type1: Solid rings.—As already stated, given perfect 
conditions, viz., a perfectly round cylinder with a truly 
fitting ring, we have an ideal piston, for a time at any 
rate. If the engine is a vertical one, and the cylinder 
| barrel is designed so that it is not affected by the other 
parts of the casting—z.e., if it is kept free from ribs, and 
is practically a plain tube—solid floating rings give good 
results. In a vertical engine, if the motion is truly lined 
up, very little wear will take place on the outside of the 
| ring, and, as it is necessary to fit a junk plate to the 
| piston, any wear which takes place in an endwise direc- 
| tion may be easily taken up. It should not be forgotten, 
| however, that immediately there is any endwise clearance 
| it will rapidly increase owing to the reversals which take 
| place at the ends of the stroke, this causing the ring to 
move backwards and forwards in the groove. Knocking 
or clattering piston rings in high speed engines are most 
commonly due to this. Since any engine running at 500 
revolutions per minute, the direction is reversed 1000 
times per minute, or 60 thousand times per hour, the 
| importance of keeping the packing ring always pressed 
against the piston flange will be readily appre- 
appreciated. By keeping the rings light so that their 
inertia effect on reversal is small, and at the same time 
by providing a good wide surface endwise, rings of the 
solid type will work well for years, and are used by several 
engine builders for the high-pressure cylinders of high- 
speed engines when they are required to work with high- 
pressure superheated steam. Mr. Yarrow designed a 
piston with solid’ floating rings fitted into a solid piston. 
The design, together with photographs showing how the 
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rings a steam-tight fit by exceptionally careful design and 
workmanship. Again, when wear takes place, new 
rings must be fitted to prevent leakage. An adjust- 
able ring is therefore the general alternative, and this 


must be held against the cylinder wall with sufficient | 
pressure to prevent the passage of steam. The pressure, | 


however, must be as small as possible, otherwise there 


will be excessive friction, and consequently wear, together | 
with loss of power. The latter, quite an appreciable | 
item, is often overlooked. The piston speed of engines | 


varies from 500ft. to 1000ft. per minute, many modern 
vertical high speed engines running at the latter speed. 
At this speed, for every 33 lb. friction of the piston, one 
horse-power is entirely lost. Excessive friction will also 
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rings can be taken on and off the piston block, was pub- 
lished in Taz Encinesr of January 30th, 1903. Fig. 2 
illustrates the piston with rings in position. 

2. Spring rings.—The simplest spring ring is the 
Ramsbottom ring. This ring depends upon its own 
elasticity for outward pressure, and is as faulty, or more 
so, for wear endwise, as a solid ring. The ring is usually 
turned to a larger diameter than the cylinder, a piece cut 
out, the ring closed in,-and then firished to the exact size 
of the cylinder. These rings do not exert equal pressure all 
round the cylinder ; thus, they put excessive pressure on cer- 
tain parts and are liable to pass steam at others when first 
| put to work. They “ wear to the cylinder” in time, and, 

owing to the wear which takes place endwise, steam is 
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admitted behind the ring, and rapidly increases the wear | the case of high-pressure pistons the pressure may be 
of both ring and cylinder, particularly in the cage of high- | anything from 100 lb. per square inch upwards, whereas 
pressure cylinders. There is another source of leakage, | it has been found by experience that a pressure of from 
viz., the joint. This detail has been the subject of many | 8 lb. to 4 lb. per square inch is quite sufficient to ensure 
It might be safely said, however, that the | steam-tightness. 
majority of Ramsbottom rings in use to-day are not fitted | rapid wear of rings in both directions, and as no provision 
with any device to prevent leakage at the joint. Rings are | is made to prevent wear, or for adjustment endways, 
often overlapped with a view to preventing leakage, but by | they soon commence to clatter. 


inventions. 


doing so very little is gained, as overlapping does not 
prevent leakage past the piston. An ordinary Ramsbot- 
tom ring, as shown at A in Fig. 3, will pass steam between 
the piston and the cylinder, and through the joint on to 
the next ring direct. Steam will also pass through the 
joint to the back of the ring and cause it to become 
steam expanded. 


If the rings are lapped, as shown at B, | 
steam will pass through the joint at X to the back of the | 


ring, and out again at Y, just as easily as at joint A. If | 


the ring is jointed as shown at C, however, the steam 
leaks past the rings on to the next just as easily as at A, 


| action of the outward pressure ; thirdly, the rings should 


but it cannot get behind the ring, and so cause it to be | 
expanded, providing the joint between the ring at Z is | 


good. With rings of the Ramsbottom type, made of small 
section, good results are obtainable, although wear takes 
place rapidly. Being very fiexible, they give slightly to 
any inequalities in the bore of the cylinder. They are 
often made of the proportions shown in Fig. 4. This 
section gives ample surface to resist wear in the direction 
of motion, but the rings are not so flexible. 

3. Rings which are pressed outwards by separate or 
cotled springs.—This type of ring has advantages over 


| pressure piston usually requires to be heavy in propor- 
| tion to its size, and if one ring is broken in getting it in, 


the No. 2 class in that the rings may be turned the exact | 


size of the cylinder in the first instance, and by means of 
the springs be pressed against the cylinder walls with a 
fairly uniform pressure all the way round. If a good 
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design of tongue piece is carefully fitted at the joints, 
steam will be prevented from entering behind the ring, 
but as no provision is made for keeping the ring against 
the faces of the piston flanges when wear takes place, 
the rings become steam expanded, and wear increases 
rapidly. 

4, Rings which are pressed both outwards and against 
the piston flanges by means of separate springs.—There | 
are really two types of rings under this head. In the 
one case a single spring or a number of springs is 
arranged so as to press the rings in both directions. This 
design is defective because, if the outward pressure is only 
sufficient to keep the packing rings in steam-tight contact 
with the cylinder walls, the endwise pressure against the 
piston flanges will be much too small and inadequate | 
for the purpose; whereas, if the pressure is made | 
sufficient for endwise action, it will produce excessive 
friction on the cylinder walls. It will thus be seen that | 
by this arrangement it is difficult to adjust the pressures | 
in the two directions to that required to give the best | 
results. In the second class of packing under this head 
are included all rings which are forced outwards by one | 
pring, or set of springs, and against the piston flanges by 
another spring or set of springs. By this means the outward 
pressure may be adjusted to just sufficient to keep the ring | 
tight against the cylinder, and the endwise pressure may 
be made just enough to overcome the friction and inertia 
effect, and so prevent any endwise movement of the 
rings in the grooves at reversals. 

5. Rings which depend upon the steam presswre only 
for outward pressure.—In this case the outward pressure | 
may be equal to the boiler pressure, and will vary with the 
expansion in the cylinder. This will bein almost all 
cases in excess of that required for steam-tightcontact. In | 











This excessive pressure will produce 
I 


Fig. 5 illustrates the 
most commonly used type of ring of this class. In 
designing a piston packing, the following are therefore the 
main points which should be observed :—First, in order 
to reduce friction to a minimum, the outward pressure 
should be the smallest amount which will ensure steam- 
tightness, and efficient means should be provided to 
prevent ingress of steam within the rings; secondly, to 
ensure durability and minimum wear, the end pressure 
should be as powerful as possible consistent with the free 


also be sufficiently flexible to ensure a uniform pressure 
being exerted by the springs within them. 

The question of the advantage of doing without junk 
rings is one which is often discussed. Junk rings are 
certainly a great convenience for small pistons, and are 
to be recommended for all high-pressure pistons. In 
compound and triple-expansion engines there is no 
objection to the extra weight of a high-pressure piston 
with junk rings ; in fact, for balancing purposes the high- 


the extra cost of a junk ring is wasted at once. For 
large pistons the rings are usually more flexible and not 
so liable to break. As the majority of high-speed engine 
builders to-day fit junk rings to their high-pressure 
pistons, the objection to them on the score of nuts work- 
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ing loose, &c., and causing breakdowns, need not be feared, 
as this can easily be prevented by securely locking the studs, 


| screws, or nuts, as the case may be. Where highly super- 


heated steam is used it has been found practically impos- 


sible to prevent rapid wear of piston rings unless they are 
retained, and so prevented from expanding beyond an | 


The | 
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number of heavy passenger lovomotives built for the 
Atchison, Topeka, and Santa Fé Railway. These engines 
use moderately superheated steam at a pressure of 160 |b, 
per square inch. The piston head is of cast iron, in ong 

iece, strengthened by internal ribs. The two packing rings 
1ave lap joints (see detail), and grooves are turned jn 
their peripheries to assist in preventing leakage. lig, g 
illustrates the low-pressure piston used on heavy 
balanced compound locomotives for the same rail. 
way. The head is of cast steel, machined to receive 
a cast steel follower ring, which is held in place by 
jin. screws. The two packing rings in this caso are 
carried by a cast iron bull ring, which is secured between 
the piston head and the junk ring. The packing rings 
have lap joints. Over 150 ten-coupled tandem compound 
locomotives operating on the Atchison, Topeka and Santa 
Fé Railway are equipped with pistons as shown in l’igs, 8 
nd 9, 

Fig. 10 illustrates the type of low-pressure piston \sed 
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on the heavy Mallet compound locomotives built for th: 
Great Northern Railway, U.S.A. The high-pressure 
— are similar to that shown in Fig. 8. The 
ead is of cast steel, dished in form, and in one piece. 
A groove is turned in its periphery, this groove 
being filled with brass, which is cast in and machined to 
size. The rings are of cast iron and sprung into grooves. 
They are parted at the bottom and are secured from 
turning by bronze plugs screwed into the head as shown. 

In Fig. 11 is illustrated the type of piston ring largely 
used by the Allis-Chalmers Company. As will be seen, 
the packing ring is forced outwards only by springs, a 
special keeper plate being fitted at the joints and held in 
place by a spring. Bull rings are fitted as shown, and 
these extend the full face of the piston in the case of 
horizontal engines, thus presenting the maximum 
amount of surface for wear. <A type of piston ring 
in which springs are used to exert pressure in one 
direction only, and which is used for cylinders vary- 


ing from 10in. to 100in. diameter, is illustrated 
in Fig. 12. These rings are adapted for all pres- 
Wave spring. <a = ‘ 
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Steam-tight vs - i. / 
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amount which is just sufficient to fill the cylinder. 
rings are then little more than solid rings; they are 
usually allowed to spring out to a few thousandths of an 
inch larger than the cylinder in the first instance, and 


| when they have worn this amount the retaining piece 


prevents further expansion. Fig. 6 illustrates two 
methods used for retaining ordinary rings, A being the 
Admiralty type and B Morison’s patent. Further 
description is unnecessary. 

The following illustrations may be taken as gene- 
rally representing present-day practice in the design of 
pistons. 

For locomotive work it may be interesting to note 
that the ordinary Ramsbottom ring is still generally 
used, and as will be seen from Figs. 7 to 10, it is the 
practice of the largest locomotive builders in the 
world, viz., the Baldwin Locomotive Works, of America. 
Fig. 7 is the form of piston usually fitted by this 
company. -The head is of cast iron, cored out for 
lightness and strengthened by internal ribs. The two 


| packing rings are of cast iron, rectangular in section, and 
| sprung into the head. They are parted at the bottom 
|and prevented from turning by means of dowel pins. 


This design is very simple in construction, and is stated 
to be giving efficient service. The piston illustrated has 


| been applied to freight locomotives recently built for the 
| Kentucky and Tennessee Railway. 


Fig. 8 illustrates a design of piston as used for 4 














rings 


sures, the highest for which they have been used being in 
the cylinders of five sets of quadruple engines with a 
boiler pressure of 267]b. per square inch. This piston 
packing consists of two cast iron rings of rectangular 
section bearing upon a wide surface on the junk ring and 
piston flange, and by means of carefully designed helical 
springs acting between the rings a heavy pressure is exerted 
upon the surface of the junk ring and piston flange. This 
pressure is proportionate to, and is designed to balance, 
the steam pressure acting behind the rings, forcing thei 
against the cylinder walls. 

The steam pressure behind the rings being counteracted, 
it is only necessary to exert the smallest pressure against 
the cylinder walls which will ensure steam-tightness, and 
so minimise friction. This is obtained by making the 
rings “ spring rings,” @ piece being cut out of each and 
the ring compressed before being turned to gauge. The 
pressure exerted by the rings against the cylinder walls 
is then adjusted by means of a tangential helical spring 
fitted in the joint, so that one man can move the rings in 
the cylinder. When the rings are new the tangential 
spring is only slightly compressed, but as wear takes place 
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this tangential spring is packed up with thin washers 
igst sufficient to keep the rings steatn-tight, 

A further important feature of these rings is that they 
are “floating,” that is to say, that they are laterally 
independent of the piston and follow the line of the 
cylinder walls only, while the piston is free to follow 
the line of the guides. This floating quality is of very 
high importance in view of the cylinder retaining its 
circular form, as otherwise the tendency of the piston 
to pub pressure on one side or the other is communi- 
cated to the packing riggs, and the cylinder is worn 








BuckceyS (patent) Rincs & SprinG 
Type N° 
Acopted for all ordinary Pressures é Speed 
Fig.15. 


out of truth accordingly. The rings may be easily 
examined and adjusted. 

A very simple type of restrained ring in which only 
one spring is used is that made by Messrs. Dobson and 
Co.—Figs. 18 and 14. This ring is steam packed, but 
is fitted with checks, by means of which excessive out- 
ward pressure is prevented, and a practically frictionless 
packing is the result. As will be seen, the rings are 
recessed at intervals round the circumference, to allow of 
free ingress and egress of steam at admission and during 
expansion. A wave spring is fitted, which keeps the 
rings in close contact with the steam-tight face of the 
piston, the wave spring thus acting in conjunction with 
the steam. Very little outward spring is given to the 
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Fig).16. 
High Pressure Piston 
Fitted with 
Buckley's (Patent) Packing. 
Type N22. 
Rings fitted with Patent Locking Tongue Pieces 
for restraining the outward expansion of rings. 
for Highest Pressure and Superheat. 


rings, the steam pressure itself being depended upon to 
give this pressure. We understand that these rings are 
in use for high and low steam pressures, and with super- 
heated steam up to 750deg. Fah., and that they give 
every satisfaction. As will be seen from Fig. 13, it is not 
necessary to fit a junk plate, as the springs and rings are 
suficientiy flexible to be sprung on to the piston with 
ease. When junk rings are fitted, however, a carrier ring 
is required, as shown in Fig. 14. 

In Fig. 15 is illustrated Messrs. Wm. Buckley and 


| Co.'s. tingle spring type of packing, 





In this packing the 
radial expansion of the rings, and the endwise pressure 
holding the rings to the flanges of the piston, are effected 
by a single spring, bearing on the inclined surface of the 
rings, which acts alike at every point in the circumfer- 
ence, the angles of the rings being varied somewhat to 
meet different conditions of working. This packing 
works well for all ordinary pressures and speeds, being 
adjusted to work steam-tight with a minimum of friction, 
and being sensitive in its action. When readjusting 
the springs to maintain the original compression at any 
time, it is only necessary to add a link or links to the 
spring of a thickness corresponding with the amount the 
rings have parted at the opening through wear. 

In the type of packing illustrated in Fig. 16 the lateral 
and endwise pressures are distinct; the endwise pressure, 
being obtained by the conical formation of the springs, 
remains constant, keeping the rings to the flanges of the 
piston irrespective of the outward pressure, which is 
adjusted independently, so that the rings will work with 
the least possible pressure on the cylinder. This packing 
is specially adapted for high-speed engines. As the 
result of exhaustive tests made by Messrs. Buckley and 
Co., it was found that steam gains access to the inside 
of the rings in all cases, usually to the extent of the 
average pressure in the cylinder, and for high pressure 
and superheat the provision of means for restraining the 
outward expansion of the rings is absolutely indispens- 
able. To meet this requirement the patent stop tongue 
pieces which are applicable to either packing—Figs. 15 
or 16—were introduced, either type when so fitted being 
equally adapted for the highest pressure and superheat. 
The rings being free to close in passing into the tightest 
part of the cylinder, and being locked at the largest 
diameter, have a tendency to keep the bore of the 
cylinder parallel. ' 








THE RAND AS A MARKET FOR ENGINEERING 
PRODUCTS. 
By WILLIAM BLANE, M.I. Mech. E. 
No, I1.* 

Havina in the preceding article given a general idea of 
the Rand as a machinery user, it is now proposed to go 
somewhat into detail in order to assist manufacturers to 
decide as to the chances of placing their various produc- 
tions profitably in this market. 


BOILERS. 


Naturally, boilers claim first consideration. The follow- 
ing tabulation, taken from the report of the State Mining 
Engineer issued this year, gives the total number of 
boilers in use at present in the Transvaal, exclusive of 
those used for railways and by military authorities :— 





Highest 
Pbns No. of steam 

ype. boilers. pressure. 

lb. 
Cylindrical, multitubular, externally-fired 873 , 140 
res a internally ,, oe ... I 
Lancashire, Cornish, and Galloway ...... 196 . 160 
RGOMIES occ acs. ces dee: tvs ene aes, SRE” we 
VOPR)... cs x we sec Téa: Se 100 
Water-tube, straight : : 673... ~=— 160 
eS curved ide or ta: “ae ee 
PRMEUNEUR 68 ss des dae can dee wn 5 a) ae 
A oss. kia ae .. 3879 


For the purpose of comparison, the boilers used may be 
divided into three classes, viz., locomotive, cylindrical, 
and water-tube. When the Rand first became known as 
a goldfield the Kimberley diamond mining concerns had 
just undergone a process of amalgamation by which 
numbers of small mines were taken into one large 
concern. These small mines were no longer worked 
separately, and the machinery, which usually consisted 
of a few locomotive type boilers and small hauling and 
driving engines, often in combination, were available for 
the Rand at little more than the cost of transportation. 
This led to the introduction of the locomotive boiler on a 
considerable scale at the beginning. But apart from this 
circumstance, and the fact that Kimberley had adopted 
it almost exclusively, this type of boiler had many advan- 
tages for a new industry so far removed from the manu- 
facturing basis, and it has therefore held its own in a 
remarkable way. Against the universally admitted lack 
of economy as a steam producer, it is easily transported, 
quickly put to work, and quickly removed when necessary. 
lt can be handled in smail units, and requires no skilled 
attendant. This class of boiler is moved from place to 
place to make room for the larger and more economical 
types as developments justify their installation. It does 
not, however, last long, as not only is it always ill-used by 
inexperienced prospectors, but, when the prospecting work 
is over, it is mostly left to await a purchaser, half full of 
water and otherwise, in such a condition as to ensure its 
early destruction. So long, therefore, as new goldfields 
are to be opened up, the locomotive boiler will be in demand. 
The most popular units are those of from 12 to 20 horse- 
power (nominal), by which is meant units necessary to 
drive engines of from 12 to 20 nominal horse-power, for 
the prospector still rates his powers in this fashion. Of a 
total of 1430 boilers imported during the last five years 
400 were of the locomotive type. 

The cylindrical boiler came into vogue in 1890, when 
some ot the mines turned out to be low grade, and 
demanded the practice of economies. The externally- 
fired multitubular type claimed precedence, as presenting 
the greatest heating surface in proportion to its dead- 
weight, for transportation was, and still is, a serious 
consideration. It was easily set up on cast iron columns, 
and this was no small advantage where bricks were badly 
made of unsuitable stuff, and entirely unreliable as heat 
resisters. Later the Lancashire, Cornish, and Galloway 
types asserted their claims, and for a time it was thought 
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they would be installed at all mines where permanency is 
assured. It appears, however, that the multitubular type 
is still favoured, for during the Jast five years the 
proportion of these imported worked out at about three to 
every one of the others. 

Water-tube boilers were first introduced on the Rand 
in 1891. Apart from their merits as steam producers, the 
first cost was lowered considerably by the lower sea freight 
charged on the small packages in which these boilers could 
be shipped. It is difficult to understand why, in these 
days when every wharf is equipped with cranes powerful 
enough to move the ship itself if necessary, one weight of 
20 to 80 tons should cost over three times the price 
charged for the same weight divided into over a dozen 
packages under two tons each.. However, this fact con- 
tributed largely to the introduction of the water-tube boiler, 
and is still no inconsiderable factor to its success on these 
fields. Not till 1895 did the curved tube arrive on the 
Rand, and since then it has found much favour, as will 
be seen from the tabulated statement. The comparative 
numbers now are:—Straight tubes, 673 boilers ; curved 
tubes, 186 boilers. For the last five years the importa- 
tions were respectively 273 and 113. In some cases the 
curved tube boilers were in very large units, and; there- 
fore, these figures may not give a correct idea of the 
various powers represented. 

Thus there is a large and increasing market on the 
Rand for the boilermaker. In introducing a new boiler 
one needs to face prejudices everywhere, but especially 
is this so in a country removed from the workshop by 
over 7000 miles. It is always, however, possible to get a 
new boiler tried if the maker will send it out on his own 
responsibility, agreeing to have it removed if it does not 
turn out to be as he represented it. 

The coal used is of a poor quality, being of from .60 to .75 
value forsteaming purposes as compared with Welsh coal 
atl. This necessitates large grate areas. Natural draught 
is used almost everywhere on the Rand. There are very 
few induced draught installations, and forced draught with 
heated air is not yet adopted. This has been so successful 
in Britain, and on sea, that it would seem as if it could be 
profitably introduced on a goodly number of these large 
plants, where economy is now the rule and not the excep- 
tion. It only needs some enterprising firm with sufficient 
faith in its own system to offer to equip a battery of 
boilers on one of the large mines, and either take pay- 
ment by results or remove the equipment if it does not 
come up to guarantees to be agreed upon at the com- 
mencement. 

Fifty superheaters have already been installed with a 
total heating surface of 40,075 square feet. In this 
respect there is likely to be considerable development in 
the near future. 

The matter of chimneys ought perhaps to be touched 
on here. They are all of steel plates, and are from 100ft. 
high by 3ft. diameter to 150ft. high by 7ft. diameter, and 
held in position by guy ropes. The plates are sent out in 
bundles and riveted together on the site. 

Economisers are used everywherein connection with all 
permanent boiler installations. They are mostly of the 
type known as “Green’s.” They are largely supplied 
by the firm whose name is justly inseparable from 
them, although of late years some other makers have 
supplied them. 

STEAM ENGINES. 

The number of steam engines on the Rand on 
June 30th, 1908, is returned as 2539, representing a total 
indicated horse-power of 263,950. This is exclusive of 
those used by the railway, municipalities, and military 
authorities, and is arrived at as under :— 

Number of steam engines 





erected. 1.H.P. 

Gold mines 3 een ae ae 296,678 
oe eee: eee 
Diamond mines... ... ... er 8,989 
Lg a er ao ei vee 409 
Metallurgical works, &c. 9 — 259 
Industrial concerns ... ... 865 46,252 
5 2539... 363,950 


It will probably strike anyone that the proportion of 
the number of prime movers—especially in the purely 
mining sections—to the aggregate indicated horse-power 
makes an exceptionally high average unit, being con- 
siderably over 200 indicated horse-power. Most 
of the engines at work are much below 200 indicated 
horse-power, but it would be safe to calculate that 
units of, say, over 700 horse-power now make up two- 
thirds at least of the total indicated horse-power. While 
small engines are still needed for new mines in outside 
districts, they are no longer ordered for the Rand itself. 
And let it be borne in mind that only the highest class of 
workmanship and the best materials must go to make an 
engine, of whatever kind, for a main reef gold mine. 

For the present purpose the engines may be classed under 
four heads—winding, driving, pumping, and air-compress- 
ing. Winding engines are, for shafts of under 1000ft. 
deep, of the usual slide valve type, with two drums 
loose on the shaft, and operated by separate jaw clutches. 
They are made simple and strong, and operated by hand 
levers. The steam pressure used is 140lb. For shafts 
over 1000ft. deep winding engines are fitted with Corliss 
valves, and as greater depths are reached compound and 
tandem compound types are used. Winding is done at 
present from over 3000ft. below the surface, and 
shafts are in course of sinking which will reach a 
depth of 6000ft. Even this great depth is not the limit 
contemplated, and the deeper deep-level mines will 
necessitate shafts of 10,000ft. It is, however, usually 
allowed that after 5000ft. stage winding will be resorted 
to, for the very simple reason that, even if ropes could be 
made to wind from a greater depth, they would, by their 
own weight, put themselves outside the safety limit. 
Winding shafts are like huge quarries, and are laid out 
with seven compartments, two for men only, four for rock, 
and one for pumping. The men compartments are 
usually fitted with engines of two cylinders, and those of 
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the rock compartments with two sets of twin-tandem 
compounds. The drums are conical, and grooved to suit 
the rope used, and are strongly built to resist the 
enormous loads of weight, acceleration and retardation. 
The load is from 4 to 8 tons per time, carried in self- 
filling and self-tipping skips, and the speed goes up to 
3000ft. per minute. 

Driving engines are mostly of the compound type, and 
range from 200 to 2000 indicated horse-power, according 
to the size of the plants they operate. Asa rule it wou'd 
be safe to multiply the number of stamps on a mine by 
five, to find approximately the horse-power required of 
the driving engine. Not that a gravitation stamp of 
1500 lb. lifted 7in. or 8in. 90 times a minute requires 
5 horse-power, but power for various purposes, such as the 
elevation of tailings and the pumping of water, is often 
taken from the main shaft. ‘I'here are also a few triple- 
expansion engines at work, Nearly all mills have stand-by 
engines, which can be coupled upto the driving shaft in 
case of breakdowns. There being ample fioor room, the 
horizontal engine is mostly used, but of late years quite 
a number of vertical driving ergines have been built. 
There are always a number of smaller engines about for 
driving rock breakers and other machines, while high- 
speed enclosed engines are used for dynamos. There are 
nine steam turbines totalling 5900 indicated horse-power. 

Pumping engines are not large, as the quantity of 
water to be handled seldom amounts to much. At all 
shafts, however, water has to be dealt with. The Cornish 
pump is mostly used for permanent work, and is operated 
by a small compound engine geared down to the speed 
required. In sinking shafts and in “ winzes” at various 
positions in working mines there are a great number of 
steam pumps of all sizes and types, while in some cases 
compressed air is used as the motive power. 

Air compressors are almost entirely of the compound 
two-stage type—compound steam cylinders and stage 
compressing cylinders, with intermediate cooling chamber. 
The initial steam pressure is 140]b. to 160lb., and the 
ultimate air pressure about 80 1b. per square inch. There 
are 226 air compressors installed, with an aggregate of 
81,379 indicated horse-power. The air is used for 
operating 3890 rock drills, 470 pumps, 332 hoists, and a 
number of smaller appliances of various kinds. The 
latest order given out by the East Rand Proprietary 
Mines, Limited, for three air-compressing engines will 
give a fair idea of this class of plant. They are of the 
horizontal compound tandem two-stage type, each set 
capable of dealing with 9600 cubic feet of free air per 
minute at an altitude of 6000ft., and of an ultimate pres- 
sure of 90lb. per square inch. The steam cylinders will 
have double-beat equilibrium valves, while the air cylin- 
ders will be fitted with Meyer’s patent valves. The 
steam pressure at the boilers will be 180lb. The stroke 
is 60in., and the speed 65 revolutions per minute. The 
weight of each set is calculated at 215 tons. This order 
has been placed with Messrs. Fullerton, Hodgart, and 
Barclay, of Paisley. 

Electric appliances are largely used on the Rand. 
There are 493 dynamos in use of a total of 54,000 kilo- 
watts. Direct-current machines are represented by 359 
dynamos and 20,000 kilowatts, while alternating current 
accounts for 134 dynamos and 33,600 kilowatts. There | 
are 2259 motors installed of an aggregate capacity of 
55,933 horse-power; 5000 kilowatts represents the power | 
used for lighting purposes on the mines. | 

Space will not allow of the subjects of rock drills, | 
stamp batteries, cyanide plants, slime plants, structural | 
steel work, and a number of other subjects being dealt | 
with in this article; but if a general idea of the class of | 
machinery used and the magnitude of the market which | 
the Rand affords for them has been conveyed, the desired 
object will be attained. No notice has been taken of | 
machinery used by the railways, municipalities, and | 
wilitary authorities. For these alone there is a large 
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and constantly increasing market. In a third article it 
is proposed to show how inquiries for machinery are 
issued, tenders made up, and orders secured. 








THE WORKS OF HARLAND AND WOLFF, 
LIMITED, AT BELFAST. 


Wiru this issue we publish two Supplements, the first, 
of sixteen pages, being devoted to a description of the 
shipbuilding and engineering works at Belfast of Harland 
and Wolff, the other, of four pages, giving a series of 
engravings representing some of the leading vessels built 
by this firm during a period covering the years 1863 to 
1909—practically the whole of its existence, as it was 
founded in 1859. The first-mentioned Supplement may 
speak for itself, but a few particulars regarding the fine 
boats portrayed in the second may usefully be added. 

Dealing with the vessels in order of date, we come first 
to the Baroda. This formed one of a series of practically 
sister ships—the Alexandra, built in 1863; the Baroda in 
1864, and the Tenessian and Candahar in 1866. All four 
were iron clipper ships of about 1500 tons burthen, and 
all were built for the firm of T. and J. Brocklebank, of 
Liverpool. The Alexandra and Baroda were identical in 
all respects, as also were the Tenessian and Candahar, 
and the following are the leading particulars :— 


Alexandra Tenessian 

and Baroda. and Candahar, 
Length ... 225ft. Oin. ... 230ft. Gin, 
Beam fay 36ft. 6in. 37ft. lin. 
Depth... 23ft. Sim. Z4fc. Uin.* 


* Top of ceiling to top ‘of beams. 


The next vessels in order of date were the iron steam- 
ships Istrian, Iberian, and Illyrian, all three of which 
were built for John Bibby, Sons and Co.,in the year 1867. 
They were all three sister ships of some 5000 tons 
burthen, and were driven by direct-acting engines of 1700 
horse-power, actuating a single propeller, their speed being 


11 knots. The remaining particulars are given in the 
following table :— 
Length ... ee 100ft. Oin. 
Beam ... Stats hes eee ... 87ft. Oin. 
Depth ... 21ft. 5in. 


* Top ‘of ceiling to top of main deck beams. 


The next view represents the original Oceanic and her 
sister vessels, and is particularly interesting as showing 
the ship with which began the connection that has lasted 
ever since between Messrs. Harland and Wolff and the 
White Star Line. The Oceanic was the pioneer vessel of 
the line, having been built in 1872, and she was, it may 
be added, the first vessel to be constructed with saloon 
and cabins amidships. The names of the other vessels 
in the series were the Atlantic, Baltic, Republic, Celtic, 
and Adriatic. They were each driven by one propeller by 
means of ordinary compound engines, of 600 horse- power 
“ nominal,” which gave them a speed of 14 knots. They 


| were all practically identical, and had the following 


leading characteristics :— 


RE est Fok, ots ee” shins las 440ft. Oin. 
ee ere eer mee 8 
Depth ane nk sub Ges. be, OS 
tegistered tonnage Gite tod Mier G5i 1) at Seen 
Material.. Iron 


. Top of ceiling to top of spi ar deck beams, 


The date of delivery of the first of the series was 1872. 
Memory of the foregoing vessels, celebrated though | 
they were in their day, has to a great extent passed away, 
and has only been awakened—afterwards almost entirely | 
to vanish—when in recent years larger ships have been 
built and given the same names. This is not the case 
with the Britannic and Germanic, which come next in | 
order of date, 1874. It is but a short time since | 
these excellent boats ceased running on the Liverpool— 
New York service, on which they earned for the White | 


TEUTONIC 


859 
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Star Line no mean fame for punctuality and smoothness 
of running. These two sister ships may be regarded as 
among the pioneers of the floating hotel, as one is now so 
accustomed to hear the modern Thasve called. They had 
every comfort which the knowledge of that day provided, 
and were justly popular boats. Their leading dimensions, 
&e., were as follows :— 


Registered tonnaze ee Pest . 5004 
Length .. eae ee ee eee 
Beam .. ; - ‘ a 45ft. 
Depth ..... ded. as Sen sks, nue | en” 
Number of propsl! ers Sy! 4a 1 
Horse-power gee? .. 5000 
Speed .. : ose, oes, «AO DOD 
Material of which built .. Iron 


* Top of keel to top of beam upper deck. 


An entirely different type of vessel is the next in order 
of date on the Supplement. This is the cross-Channel 
paddle steamer Princess Beatrice, which was built for the 
Larne and Stranraer service in 1875. Her horse-power 
was 1300, and with this she made 16 knots. She was 
235ft. long, of 24ft. beam, and 12ft. 9in. deep from the top 
of the ceiling to the top of the beams. Still another type 
of vessel is shown in the Lancashire, built in 1889, for 
Bibby Brothers and Co. She was an iron vessel 400ft. 
long, 45ft. beam, and 82ft. deep from the top of the keel 
to the top of the beams of the upper deck. She was 
largely a cargo boat, and hence her speed was only 
124 knots, which was obtained with one propeller and 
engines of 2800 horse-power. 

Two well-known vessels come next—the Norman and 
the Briton, built for the Union Line—now incorporated 
with the Castle Line—in the years 1894 and 1897 respec- 
tively. Both these vessels are still in the South African 
service of the company. They were not sister ships, for 
they differed materially both in size and speed, as the 
following comparative table shows :— 


Norman, 1894. Briton, 1897, 
Material built of ... Steel wos Steel 
Length 490. 8ft. ‘ 530. Oft. 
Beam... .. ie 53. 2ft. ve 60. 3ft. 
“et : 4 37.6ft. ae 36. 1ft. 
Registered tonnage 7537 isi 10,248 
No. of propellers... 2 Le 2 
Engines .. * Triple ie Triple 
Speed... ger 16 knots 17 knots 


The existing Oceanic, shown next in order, was, as her 
namesake had been, an epoch-making vessel, being at the 
time she was built —1899—by far the largest vessel afloat, 
and though she has been surpassed in size by a number of 

steamships since that time, she still holds a high position 
| in the list of sizes. She is not amongst the fastest of the 
Atlantic liners, but she is certainly one of the most 
comfortable. Her vast size as compared with the vessels 
we have hitherto mentioned will be appreciated from the 
following table :— 


Length Si bag Sees ip. epee eae hes! Ail 
ee ee ee wee eet 
Depth... ... ee ee rere 
Registerea tonnage... 7 : see, oe gee 
Engines... eles ee ae Triple 
Indicated horse- power bie Wash ACO esc 
Speed... .. 21 knots. 


Another very well: hare pears is . the ‘Kenilworth Castle, 
built in 1904. Though not nearly so large as the Oceanic, 
she is a good bit bigger than either the Norman or 
the Briton, and half a knot faster than the latter, her 
| registered tonnage being 12,975, and her speed 174 knots. 
Her indicated horse-power is 12,500—some 2250 more 
than that of the Briton. She was built of steel, has a 
length of 570.5ft.,a beam of 64.7ft., and a depth of 38.75ft. 
Her engines are quadruple-expansion, and she has twin 
screws. 

Another famous White Star liner is the Baltic— 
| another epoch-making vessel, and for the same reason that 

| the present Oceanic was, namely, that she was at the 
time she was launched—1904—the largest vessel afloat, 
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normous ship is 725.9ft. long, and has a beam of | It will be appropriate, perhaps, to conclude this article | for the last twenty years, on account of the alterations 


on and a depth of 57.8ft.; her registered tonnage is | with a more general reference to the work which has been to their works, and that probably neither of the White 
carried out by the firm. Among the more notable of the | Star Leviathans will be launched during these two years. 


75.6ft., 


93,876. Intended rather as a cargo carrier than as a 


assenger boat, her speed is not high as modern ideas go, 
peing but 16 knots. Her engines are quadruple-expan- 
gion, and of 18,000 indicated horse-power. 

The last vessel shown in the  rnguees is the 
Laurentic, also a White Star liner, and she is noteworthy 
in several respects, Thus she, with her sister vessel the 
Megantic, has just commenced a new service—so far as 
the White Star Line is concerned—namely, that between 
Liverpool, Quebec, and Montreal. Furthermore, she is 
equipped with machinery of a rather special character, 
having a combination of reciprocating engines and low- 

ressure turbine, the steam, after having done work in 
the former, being led to the latter. For this reason she will 





provide an extremely useful comparison between herself 
and her sister vessel, which has only reciprocating engines. | 
The displacement of both vessels is about 15,000 tons, | 
and they are the largest vessels on the Canadian service. 
They are 565ft. in length, and have a beam of 67ft. 4in., 
with a depth of 45.5ft. from the top of the keel to the top of 
the beam of the — deck. 

Areference to the output of the shipyard of Harland 


TABLE I.—Casualties during Nine Months ending December, 1908, as Compared with Corresponding Period of 1907. 


Passenyers. 


| £,/ | & 
iz S| ci 
Collisions .. April-June 0 544 
: July-Sept. | 43 1025 
: ne Oct. -Dec. | 
Derailments April-June 3 | 644 | 
os July-Sept. | | 10 822 
a Oct. -Dec. 
Miscellaneous April-June _ 25 
S July-Sept. % 
Oct. -Dec, 
Total train accidents April-June 13 | 1213 
i. Ri July-Sept. 53 1893 
| Oct.-Dec. 
Coupling or uncoupling April-June — 
¥ — July-Sept. 
, ” Oct. -Dec. 
Overhead obstructions April-June 1 12 
9 , July-Sept. a 23 
a ~ Oct. -Dec. | 
Falling off cars, &c. April-June 30 684 
mn ” July-Sept. 37 833 
” ” Oct. -Dec. | 
Other causes April-June 13 613 
”» July-Sept. 19 930 
Oct.-Dec. 
Total other than train accidents.. April-June 44 = 1309 
” ” * July-Sept. 57 1786 
Oct. -Dec. 





firm’s productions are the following :— 
Registered tonnage. 


Oceanic 17,274 

Celtic .. 20,904 | 

Cedric... 21,035 White Star Line. 

Baltic ... 23,876 

Adriatic 24,540 

Amerika ARS 22,724 | 

President Lincoln ... 18,074 } Hamburg-American Line. 
President Grant... 18,089 J 

ee Ke ean \ Holland-American Line. 
Lapland 18,565 Red Star Line. 


The vessels at present on hand include, the two 
new White Star liners, which will be by far the 
largest vessels in the world, and will each have a 
tonnage of about 44,000. The firm also built the fine 
Admiralty yacht Enchantress, and have recently con- 
structed the machinery for some of the latest and largest 
vessels in the British Navy, including the first-class 
battleships Hannibal, Queen, King Edward VII., and 
Hibernia, and the first-class cruiser Minotaur of 27,000 








AMERICAN RAILWAY ACCIDENTS. 


ABOUT nine months ago, when this question was under 
review in these columns—see THE ENGINEER, August 28th, 
1908—we commented on the figures taken from the Bulletin 
of the Interstate Commerce Commission for the three months 
ending December 31st, 1907, and drew attention to the 
remarkable effect the dulness of trade in America had had 
upon the safety of the railways there. In the issue of October 
23rd last there appeared the return for the three months 
ending March 31st, 1908. 

The figures for another three quarters—those ending June, 
September, and December last—are now available, as well 
| as for the year ending June 30th, and these we give in 
| Tables I., II. 

Having put these figures upon record, it is not our intention 
to offer any comments of our own, but to make brief quota- 
tions from the observations of the Interstate Commerce 
Commission. The report for the three months ending March 
































1908, 1907. 
Servants, Passengers. Servants. 

; <3 ; ee 3 “a 3 a 3 fil va = 3 ; 3 a 3 ey ee 
ea) el -8  e e -Be et b1S-2 2 - ee 
a ee Se ae See Z2)/eiliz| g¢/2#| e/2) |e] Fle] Ble 2 

18 , 285 7 | 728 | | 63 | 699 | 
49 | 416 | 77 | 1563 82.841 
972 69 | 632 14 | 1477 88 | 902 
60 Bl? 41 | 1293 | 4g9 
57 aml | 33 | 1076 69 565 
15 457 32 | am 7 | 629 54 | 396 
6 206 33 19 349 
12 2a0 24 32 (360 
4 11 | 249 19 17 | 309 
84 808 4g | 2054 151 | 1597 
18 907 110 | 2663 183 1766 
1403 112 | 1152 al | 2125 159 | 1607 
14 | 292 32 439 | 
| | 20} &6 | 48 | 50 
a7 | 361 a ae | 35 | 463 
17 | 170 | 1 7 34 | 263 
| 16 | 240 2} 38 30 | 299 | 
1 5 | 19 | 254 = 5 | 18 | 303 
69 | 1181 | 49 558 99 | 1731 | 
70 | 1527 60 | 672 | 123 | 2141 | 
“| mo | | | 87 | 1676 3% | £68 tae | 110 | 2050 
| 46 | 1940 | 1 | 572 107 | 2877 | | 
61 | 2683 | 23 | 872 135 | 3567 
19 | 730 | | | 63 2979 | 24 | 626 | 116 | 3569 
| 146 | 3683 63 | 1137 | 272 | 5310 | | | 
1167 | 4756 | | 1562 | 65(7 
64 | 1505 | | 19% | 5260 60 | 1199 | 438 | 7982 


” ” 


and Wolff would not be complete, even with the foregoin 
splendid record, without a mention of the Teutonic oat 
ajestic, which have during the last nineteen years so 
ably upheld the name not only of the White Star Line, 
but of their builders. Of the Teutonic we reproduce 
above to a smaller scale a four-page woodcut which was 
presented with our issue of December 19th, 1890. It 
will be necessary to say but little more of these magnifi- 
cent boats, which in their day held the Atlantic recora— 
they are so well known. But we may add that their 
registered tonnage is in both cases just under 10,000. 
Their other dimensions—practically the same in each 
case—are: Length, 565.8ft.; breadth 57.8ft., and depth 
39.3ft. Their engines are in each case triple-expansion 
and of 16,000 horse-power, and their speed 20 knots. They 
have twin screws. It must not by any means be taken 
that the vessels of which we have given a list have been 
the only ships built by Harland and Wolff during the last 
fifty years. They have, in reality, built a vastly greater | 
number. Our idea has been to direct attention to a series 
of typical vessels which would exemplify the operations 
of the firm, and illustrate the advance made in the size 
and method of construction of ships during this period. 

In glancing backwards over the period covered by the 
operations of the firm, one cannot help being struck with 
the enormous strides made, not only in the building of | 
ships, but in the measures taken for the comfort and 
oo of the passengers. The luxury of a modern 
iner is proverbia]. Costly fittings, paintings and decora- 
tion are seen on every side. The old oil lamp has given 
place to the electric incandescent globe. Cabins are now 
heated and ventilated in a manner unknown a year or 
two ago, and it is really no exaggeration to say that 
steerage accommodation of to-day is certainly equal to, | 
if, indeed, it does not excel, the first-class accommoda- 
tion of a generation ago. In fact, comfort and luxury 
are the keynotes of modern shipbuilding, and few, if any, 
builders have a better reputation in this respect than have 
Harland and Wolff. We may just mention one of the 
many provisions for comfort they have introduced. For | 
this the late Sir Edward Harland, jointly with Mr. C. H. | 
Gray, of the India-rubber, Gutta-percha, and Telegraph 
Works Company, of Silvertown, were jointly responsible, 
and it is now employed by Harland and Wolff in all the 
vessels that they build. We refer to the adoption of 
india-rubber tiling for companion waye and corridors. Itis | 
difficult to realise—without having had experience of it— | 
how much the use of this tiling adds to the comfort of 
passengers, owing to the deadening of noise and to the | 
cleanliness and non-absorbent nature of the material. | 
The origina] patent was taken out by Sir Edward Harland | 
and Mr. Gray in 1889, and the first vessel fitted was the 
Teutonic. §o highly was it thought of on the other side | 
of the Atlantic that it was extensively used for large 
buildings ; and later on it was actually brought back here | 
to England as a fresh idea invented in the United States! | 
We might multiply examples of the kind, but we have | 
baid enough, | 


indicated horse-power. All the world knows the firm’s 
reputation for repairing damaged ships, and how that it 
has carried out wonderful work on the Philadelphia— 


once the City of Paris—and the China after they had | 


both been on the rocks; and in the cutting in halves and 
lengthening the Scot and the Auguste Victoria. The 
story of the construction at Belfast of a new fore part for 
the s.s. Suevic after the salving of the after part, the tow- 


ing of the new bow portion to Southampton and the joining | 


of the two parts, is fresh in everyone’s memory. The new 
Southampton works of the firm, where ship repairing and 
engineering are carried out, we have so recently described, 
that there will be no need to refer to them further in the 
present instance. 

The yearly output of which the firm is capable is about 
100,000 tons in shipping and 100,000 indicated horse- 
power. 
the last ten years :— 


Tonnay: Output by Harland and Wolff, Limited, Belfast, for the 























Last Ten Years. 
S RISA aioe VARNES 
No. of | Board of Trade 
Year. caausics! | re L.H.P. 
ss acs bd 8 106,528 65,840 
1907 8 74,115 35,580 
1906 1l 83,238 96,700 
1905 9 85,287 72,031 
1904 6 31,842 22,700 
1903 8 110,463 100,400 
1902 6 79,497 , 
1901 Z 92,316 76,000 
1900 6 67.845 36,300 
1899 7 82,634 66,150 
Totals 76 813,765 631,901 











Last year the output was excellent. It is given in 


detail in the table below :— 


Ships Launched by Harland and Wolf, Limited, During the Year | 
1908. 


e 

















Board of | g 

: Description Trade | | 3 
Name. (steel). Port. gross | LHP. | & 
tonnage. | i) 

Memphian .... Single-screw) Liverpool 6,305 | 2,700 | eo: 
Rotterdam .... Twin-screw | Rotterdam) 23,980 | 13,600 || 3 
Mercian ., Single-screw, Liverpool 6,305 | 2,800 | & 
Lapland ... Twin-screw Antwerp..., 18,565 | 13,000 || § 
Leopoldville Twin-screw Antwerp... 6,351 4,340 |- 
Laurentic ... Triple-screw| Liverpool 15,340 | 9,700 || 3 
Minnewaska Twin-screw Belfast ...) 14,342 | 10,000 | & 
Megantic ... Twin-screw | Liverpool 15,340 | 9,700 || & 
ai I & 

Total 106,528 | 65,340) ~ 








The firm’s tonnage output for 1909 and 1910 will in 
all probability be very much below their usual average 


The following table shows the various outputs of | 


31st, 1908, observed that ‘‘ the total killed in train accidents 
—125—is smaller than in any quarter since the monthly 
| records were established’in July, 1901.’’ The report for the 

quarter ending June 30th, 1908, says, ‘‘The number of 
| persons killed in train accidents—13—is the smallest ever | 
recorded in the quarterly records the total 
number of passengers and employés killed in train accidents 
—112—is 13 less than the previous best record of last quarter. 
The number of employés killed in coupling or uncoupling 
| cars—30—is smaller than in any other quarter except that 
ending September 20th, 1901, when the number was exactly 
the same.’’ 

Whilst the figures for the quarter ending September, 1908, 
show a decrease as compared with the corresponding quarter 
of 1907, any satisfaction this fact affordsis negatived by the 
increases this quarter presents when compared with its 
preceding three months. On this point the report observes, 
**The very marked diminution in the number of casualties of 
all kinds which continued through the last three quarterly 
bulletins, and which was due to the falling off in railroad 
traffic and other well-known collateral causes, seems now to be 
checked. Thelast bulletin was forthe April-June quarter, which 
always is lighter in traffic and in accidents than the other 
quarters of the year, and the present bulletin would, therefore, 
show casualty lists heavier than that for June under ordinary 
circumstances but the difference between that quarter and 
| this is made larger, without doubt, by reason of the fact 

that between July 1st and October 1st, 1908, the business 
of the country began to recover from the depression which 

began in October, 1907. The totals of the present record are 
| indeed far smaller than in the corresponding quarter of a year 
| ago, and it is to be hoped that this apparent increase in the 
| safety of railroad travel and railroad operation is not wholly 
| to be accounted for by the decrease in the number of trains 

run, or in passengers carried, or in employés in service. But 
| in comparing this bulletin with the preceding one, the main 
| lesson which is to be derived from all accident statistics—the 
| need for preventing accidents in the future—again confronts 
| us. The number of employés killed increased 17 per cent., 
| employés killed in train accidents 39 per cent., and pas- 
| sengers killed from causes other than train accidents 30 per 
cent. ; but the increase in the number of passengers killed in 
| train accidents was no less than 307 per cent.’’ 
| From the figures in the next bulletin just issued for the 
| three months ending December fast, it would seem that the 
| fears of the Interstate Commerce Commission are possibly 
| premature, as for that quarter there was a total of 146 killed 
| and 2555 injured in train accidents, as compared with 180 
| killed and 3732 injured during the corresponding quarter of 
| 1907; and 260 killed and 6765 injured from other causes, as 
| compared with 498 killed and 9191 injured. 
| In the advance copy of the twenty-second annual report of 
| the Interstate Commerce Commission that has been sent to 
| us, reference is again made to the need for a federal law for 
| inquiries to be held into railway accidents, and then come 
| the following observations on the railway accidents of the 
| year ending June 30th, 1908:—‘‘ The decrease in railroad 
| accidents in the past year is a source of gratification, and the 
railroads are to be credited with having intelligently made 
use of the opportunity afforded by the lessened rush of busi- 
| ness of the preceding years to improve their service, How- 
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ever, there seems no reason why there should be any 
abatement in the demand for legislation providing for the 
investigation above referred to, and requiring the railroads to 


make use of the most improved safeguards for the safety of | 
Serious collisions have | 


the public and their employés. 
occurred even in the seasons of lightest traffic, and adequate 
reports of the causes thereof cannot be secured by correspon- 
dence alone. Except in the increased use of the block system, 
there is no evidence that the railroads generally are intro- 
ducing in their methods any radical changes which will tend 
to make their service safer. This being so, it seems not un- 
reasonable to suppose that a general and large increase in 
traffic, which may come within a year, will be accompanied 
by a return of the unsatisfactory conditions of former years, 
and thus emphasise the demand for improvement in per- 
sonnel, in methods, and, in many cases, in apparatus.’’ 

But whilst the Interstate Commerce Commission may lack 
powers to compel the railways to adopt safeguards, many of 
the States enjoy them. Massachusetts has for years been 
@ model State in this direction. New York, since the Rail- 
road Commission passed into Governor Hughes’ personal 
control and became the Public Service Commission, is 


beginning to enjoy the benefits that come from an efficient | 


control. Reports of investigations into accideuts in New 
York State during 1908 indicate that a very large proportion 
has been caused by the failure of servants to obey standard 
operating rules or special instructions which were in force for 


TABLE I[.—Totals for Years ending June 30th. 


OBITUARY. 


THOMAS CARTER BEELEY. 


Onx of the best known men in the boiler trade of the 
| Manchester district, Mr. Thomas Carter Beeley, of the 
| firm of boiler-makers, Thomas Beeley and Sons, Hyde, 
| died on the 9th inst. in his fortieth year. Although a 
| young man, Mr. Beeley played quite a prominent part in 
| local public affairs, having thrice filled the office of Mayor 
of his native town. [Ill-health, however, compelled him 
| to resign his position on the Council in 1905. Like his 
father, the late Mr. Thomas Beeley, whose death occurred 
| only as recently as June 5th, 1908, he took considerable 
interest in religious matters in Hyde, and was of a 
generous and genial disposition. He leaves a widow and 
| several children. 


HENRY WEBB. 
By the death of Mr. Henry Webb, which occurred on 
| the 9th inst., at his home at Bury, Lancashire has lost a 
| man who was very deeply respected and an engineer of con- 


| siderable ability. Mr. Webb was sixty-eight years of age, 
and although he had been in failing health for some few 








1908. 19:7. 1906. 1905, 

Killed. Injured. Killed. | Injured. Killed. Injared. Killed. Injured. 

Passengers— iy — 7 EB 
In train accidents 165 7,430 410 9,070 182 6,778 350 6,498 
Other causes .. 241 5,215 237 4,527 236 4,407 187 | 3,542 
Total ~ 06 | «17,685 «| O87 | 13597 | 418 11,185 537 | 10,040 

Servants— : 
In train accidents 642 6,818 1011 8,924 879 7,483 798 7,052 

In coupling accidents. . 239 3,121 302 3,9 Sil 3,5 3 243 3,110 
Overhead obstructions, «c 110 1,353 14 1,591 132 1,497 92 1,185 
Falling from cars, &c. 668 11,735 790 12, 713 11,253 635 9,237 
Other causes .. : 1699 33,317 2116 35,661 1772 31,788 1495 24,842 
Total 3358 ~—«6,344 | 4853«| «(62,689 «= (3807 55,524 3261 45,426 
Total passenyers and employ és 3764 68,989 5000 76,286 4225 66,709 3798 55,466 








the safe movement of trains. The Commission has ordered 
each steam railroad to send them copies of all rules in force ; 
to report what examinations are made of servants, previous 
to their employment or promotion, as to their mental and 
physical capacity, experience, and general fitness for the pro- 
posed employment ; what steps are to be taken to require a 
competent knowledge of the rules; what investigations are 
made from time to time to check their acquaintance with 
the rules ; what measures are taken to improve the effective- 
ness of operating rules and their applicability to disclose 
possible accidents ; and what record, if any, is kept of viola- 
tions of rule. 

But perhaps the most enterprising of the State Railroad 
Commissions is that of Indiana. It publishes quarterly 
bulletins—the first was for the three months ending Septem- 
ber, 1907—which now lie before us, and they reveal the 
important fact that American railroads may be operated 
without such terrible casualties as occur from time to time. 
‘This is the record of the railways in Indiana:—During the 
quarter ending June 30th, 1908, no passengers were killed ; 
during the quarter ending September 30th three passengers 
were killed ; and there was another clean record during the 
last quarter of the year. Of the three killed during the nine 
months, one was run over whilst crossing the line, one 
jumped from a train while in motion, and one was killed in 
a collision. This means that only one passenger was killed 
in a train accident during the nine months ending December 
31st, 1908. Indiana is no mean State. During the year 
ending June 30th, 1907, its railways carried 127 million 
passengers and 408 million tons of freight on its 7488 miles 
of railway, and of the fifty States and territories in the 
United States it comes twelfth as to length of mileage and 
eighteenth as to the number of miles per 10,000 inhabitants. 
One reason for such a good report as that presented is that 
the block system has been made compulsory as from July Ist 
next ; that all crossings of railways on the level have to be 
interlocked ; and that the Commission can compel any defect 
or weakness in the road, rolling stock, signalling, station 
buildings, lighting, &c., to be remedied. 

In our previous comments on the subject of American rail- 
way accidents mention was made of the Block Signal and 
Train Control Board of the Interstate Commerce Commission 
that had been appointed to examine and test safety appli- 
ances submitted with a view to reduce railway accidents. 
The Board was appointed in July, 1907, and up to November, 
1907, about 250 ideas had been submitted, of which 55 had 
been examined. The Board has much to say in the report 
about the time wasted over unsuitable ideas and the per- 
sistency of inventors. This subject was mentioned in our 
editorial of February 5th, 1909. Up to November, 1908, 
plans and specifications of 371 devices had been examined, of 
which 184 had been reported on. Out of this number only 
12 had been considered to possess sufficient merit to 
warrant the Board in saying that if the proprietors should 
install the same on a railroad under practical working condi- 
tions the Board would examine the same with a view to 
determining whether tests should be made at Government 
expense. 








A New Sipe RULE. - For saving time and reducing the labour 
involved in working intricate hydraulic formulz, for ascertaining 
the sizes, discharges, velocities, gradients, &c., the Easyr Slide 
Rule Company, of 39, Corporation-street, Birmingham, has put 
upon the market a small pocket slide rule. It is 6in. long, 1}in. 
wide, and less than fin. thick, and itis ‘‘ bound” inleather, It is 
designed for obtaining results from two of the best known formule, 
viz., Kutter’s, and Crimp and Bruges. The scales for Kutter’s 
formula are printed in black on the fave of the slide, the coetficient 
of friction being taken as -013. The scales for the other formule 
are printed in red on the other side of the slide, which latter is 
reversible. The limits within which the rule can be used are 
gradients from 1 in 10 tol in 10,000, sizes for circular pipes 4in. 
of  gelny diameter, and egg-shaped sewers 2ft. by 3ft. to 3ft. 6in. 

y oft. din, 


years, he took an active part in the business of Joseph 
Webb and Sons, iron manufacturers, Bury, until his 
death. He was a member of the Institution of Mechanical 
Engineers, the Iron and Steel Institute, and a past-Presi- 
dent and Trustee of the Manchester Association of 
Engineers. In addition to these, Mr. Webb was the 
oldest member of the Bury bench of magistrates, Governor 
of the Huime Trust, and honorary secretary of the Bury 
Dispensary Hospital. At the discussion meetings of the 
Manchester Association of Engineers he was always a 
welcome speaker, and his remarks had the distinguishing 
merit of being based on long practical experience and 
being strictly to the point. He was, by the way, an 
organist of much ability. 








CONCRETE AND CORROSION. 


THE accompanying illustration shows one of a number of 
small iron bolts which were partially embedded in concrete 
blocks or sleepers about thirteen years ago, for the purpose of 
holding down the rails of a railway on the foreshore. This 
bolt is 6gin. long by }4in. dimeter, and the head end was em- 




















bedded to a depth of 4in., leaving 24in. of the nut end ex- 
posed; it was alternately covered and exposed as the tide 
flowed and ebbed. When removed from its block a short 
time ago the following interesting state of affairs was dis- 
covered :— 

The head and about lin. of the shank were absolutely 
unrusted and retained the original black scale. The shank 


! then tapered from the unrusted part to the surface of the 


=—_—_= 
concrete, at which point it was reduced to under din, j 
diameter, this being the part which suffered most; there Fe 
an abrupt increase of diameter then to that of the Projecti sd 
part which was about yyin., and the nut was reduced toe 
smooth knob. The projecting part had evidently also suffered 
from the grinding action of shingle. 

It is clear that the rust had spread from the surface of 
the concrete, extending along the bolt in a diminishin 
degree; and the parts over 3in. from the surface had ve 
suffered at all. The hole had, no doubt, acted as a conductor 











and retainer of the salt water, keeping the bolt constant 
wet, whereas the exposed part of the bolt dried quickly an 
the tide receded. : 
LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the oprnions ») our 
correspondents. ) 
LATENT AND SENSIBLE HEAT, 

Str,—Having been asked to describe the reasoning, and the 
experiments mentioned in the letter you so kindly published on 
April 23rd, I hope you will allow me to do so. 

What induced me to inquire into matters was noticing peculiari. 
ties in the compression part of the cards off various engines whilst 
analysing the cards to arrive at the missing quantity. I next com. 
pressed steam specially generated, and also drawn from large 


working condenser, in small pumps, and I noticed if water was 
present, it had a different effect on the mean pressure duriny com. 
pression to what it ought to have, according to calculations from 
the steam tables. 

In trying to explain why the water had the observed etivct, | 
noticed that if the first law of thermodynamics is taken as the 
absolute basis, then apparently the total work which 1 lb. of steam 
can produce, if the volumes of steam in the tables are accurate 
contradicted the work the steam can do according to the total 
heat in saturated steam, according to the tables. 

As this occurred a good many years ago, I was not familiar with 
the liquefaction theory, so I arrived at the conclusion that the 
volumes contradicted the heat, for the following reasons : 

It seemed to me that as steam after the point of cut-off expands, 
it must be the expansion of the steam which enabled the steam to 
convert heat into mechanical energy. It also seemed a fair con. 
clusion, that if the steam produces mechanical energy due to 
expansion, then the steam must expand to the greatest volume 
possible to produce the greatest possible mechanical energy, 
From this it followed, as a natural sequence, that if the steam was 
always to have the greatest possible volume during expansion it 
must always be steam. 

In this way I arrived at conclusion A. 
| A. If steam is to produce the greatest possible work during 
expansion it must always be steam. 

To arrive at the amount of heat which can be converted into 
mechanical energy during expansion, I accepted as the basis this 
practica! fact which is not open to any doubt or question. If 
steam expands without doing work, it becomes superheated but 
if it does work during expansion it does not become superheated. 
It therefore seemed to me a fair conclusion that the heat which is 
converted into mechanical energy during expansion must be tke 
heat which causes the superheating during expansion, if no work 
is done, and from this it followed that the maximum heat avail- 
able for superheating at the lowest actual pressure reached during 
expansion must be the maximum heat which can be converted 
into mechanical energy during expansion. Now it is obvious that 
the maximum heat available for superheating, at the lowest 
pressure reached during expansion, must be the difference between 
the total heat in saturated steam at the highest and lowest pres- 
sure. In this way I arrived at conclusion B. 

B. The difference between the total heat in saturated steam at 
the highest and lowest pressure prevailing during expansion is the 
maximum heat which can be converted into mechanical energy 
during expansion. 

From conclusions A. and B. | arrived at C. 

C. The difference between the total heat in saturated steam at 
the highest and lowest pressure prevailing during expansion 
should equal the number of foot-pounds of work reduced to heat 
which the steam can do during expansion if it is always steam 

To apply this reasoning to the steam tables, I took 174.7 lb. 
absolute as the pressure of the steam at commencement of expan- 
sion, and 7 lb. absolute as the pressure of the steam at the finish 
of expansion. These pressures were chosen, as I applied the 
reasoning not only to the steam tables, but also to an actual 
engine. 

if Kegnault values are accepted, 1 lb. of saturated steam at 
1747 lb. absolute contains 1194.97 B.Th U., and at 7 lb. absolute 
1135.91 B.Th.U., so the difference is 59 06 B.Th.U. If Regnault’s 
| volumes are accepted, and the value of J is taken as 778—the 
latest fizure—and the steam is always steam during expansion, 
the work the steam can do is 172.73 B.Th.U. For if the area of 
| the piston is 144 square inches, the mean pressure being 18.51 |b., 
| and the length of stroke 50.42ft., the total work = 
144 x 18.51 x 50.42 _ 172.73 B.Th.U 
a7e . -Th.U. 

In this way I arrived at the conclusion that provided A, B, and 
| C were sound, the difference between the total heat in saturated 
| steam at 174.7 lb. and 7lb. absolute must be more than Regnault 
| made it, for if the first law of thermodynamics is accepted as the 
| absolute basis, how can the steam during expansion produce the 
| equteetont of 172.73 B.Tb.U., when the steam can only lose 59.06 





| As this argument confirmed the doubts raised by the engine 
| cards and the experiments with the small pumps, I decided to 
| measure the heat in saturated steam myself to see if the difference 
| between the total heat in saturated steam at any two pressures 
| was not more than Regnault made it. 

| It is necessary to say that when this decision was arrived at | 

| had not read Regnault’s memoir, and I had never heard of 
| Southern, as it was in Regnault’s memoir that I first found 

| Southern’s law. 

It will be noticed that if Southern’s law is accepted, 1 |b. of 
steam at 174.7 lb. absolute contains 1314 B.Th.U., and at 7 |b. 
absolute 1117 B.Th.U., so the difference is 197 B.Th.U., and this 
agrees closely with the 172.73 B.Th.U. according to Regnuult’s 
| volumes ; but as they do not agree exactly, provided conclusion 
| is sound, Southern’s law not only contradicts Regnault’s total 
| heats in saturated steam, but also Regnault’s steam volumes. 

I have a great deal I should like to say about how Regnaul 
arrived at his volumes ; but as I must keep to the main argument, 
I can only say this: Regnault accepted steam as a gas, Carnot and 
Southern accepted steam as steam. ‘ 

““G. B. D.,” in his first letter, I am convinced hit the right nail 
bang on the head when he raised the question : Is steam a gas cr 
a vapour. If it is a gas, the laws of gases apply ; if a vapour, the 
laws of vapours. 

lt is impossible for me to condense Carnot’s arguments—in fact, 
it would be presumption to try and do so—but everyone interested 
in this discussion thould read Carnot’s ‘‘ Reflections on the Motive 
Power of Heat.” Thurston has given a translation. 

Carnot, by pure reasoning, arrived at the conclusion that steam 
is enabled to do work due to a difference of temperature. In my 
argument which leads to B, I show the maximum work possible is 
the difference in the total heat. : 

This is the fact I wish to make clear: If Southern’s law is 
acceptod, the values for the difference of the temperature and the 
difference of the heat practically agree. The temperature of 
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76 49 deg. Fah., and the difference is 194.26 deg. Fah., and the 


difference in the heat at these pressures, as already shown, if 
Southern’s law is accepted, is 196.97 B.Th.U, he 

*"| feel sure you will agree with me in thinking it is a most extra- 
ordinary coincidence if the corroboration shown by Carnot’s 
argument, Southern’s law, and my conclusion B are simply 
coincidences, 


It is necessary to say that when I arrived at B | had not read 
Carnot ; in fact, I had finished my experiments before I did so. 

But this is not all ; Carnot agrees with Southern in another way. 
+ says the object of his reflections was to provide the 


edie! engineer with somé fundamental fact, ind2pendent of 
os form of mechanism, which would enable the practical man to 
compare the best relative values of steam, gas, air, or any other 


kind of engine as engines for producing work from heat—he 
actually uses the word caloric, but it is evident he means what we 
call heat —for he says if the best kind of heat engine is ever to be 
arrived at, practical men must not only compare what actual 
engines are doing in actual practice, but what they can do if they 
verfect. 
aan t then, after first distinguishing between a change of volume 
due to a change of form —in the case of steam the conversion of 
water into steam—without a change of temperature, and a change 
of volume due to a change of temperature without a change of 
form—in the case of steam the expansion of the steam—declares 
the italics are his: ‘‘ The necessary condition of the maxi- 
mum is, then, that in the bodies employed to realise the motive power 
of heat (herve should not occur any change of temperature which may not 
ie due to a change of volume. Reciprocally, every time that this 
condition is fulfilled the maximum will be attained. This principle 
should never be lost sight of in the construction of heat engines ; 
it is its fundamental basis.” 

Can anything be clearer than that Carnot, after arriving at his 
conclusions in the very best way conceivable, viz., by analysing all 
the fundamental principles, says steam must always be steam, if it 
js to do the maximum work ; for how can there be a change of 
volume, simply due to a change of temperature, unless the steam 
is always steam! Again, how can the steam be always steam, and 
lose sufficient heat to account for the work, and thereby comply 
with the First Law of Thermodynamics, unless Southern’s law is 
true 

Of course, the liquefaction theory contradicts Carnot’s funda- 
mental basis ; but it seems to me that even if the question of heat 
is left out altogether, there are insuperable objections against the 
liquefaction theory, provided it is accepted that steam produces 
work due to expansion. 

[ have made every effort both by searching and reasoning to 
see if steam can do work for avy other reason except by expansion, 
but | cannot see how it can do it except by expansion, and if the 
work is to be continuous there must be both expansion and con- 
traction alternately. 

If the liquefaction theory is accepted, and the steam only loses 
the heat converted into mechanical energy, the heat converted 
cannot be accounted for unless a portion of the steam turns to 
water. That is, to enable the work to be accounted for the steam 
must be prevented by the work done from expanding, which is the 
very thing which enables the steam to do work. This means, if 
the liquefaction theory is true, some other cause except expansion 
must be found to explain why steam does work. 

The letter from your correspondent ‘‘C. H.” is at first sight 
unanswerable ; but in justice to Carnot and Southern, it must 
be pointed out that Mr. Macfarlane Gray’s paper is a purely 
mathematical paper, based on the following assumptions :— 

(1) That steam isa gas, as Regnault believed. 

(2) That the value of @ is the value arrived at by Lord Kelvin 
from Kegnault’s experiments. 

(3) That the value of @ is the value arrived at by Clausius from 
Regnault’s experiments. If Southern’s law is accepted, the values 
of @and ¢ are different. I am not a good enough mathematician 
to work it out, but I believe if the values of @ and ¢ are derived 
from Southern’s law, Southern can be proved right just the same 
as Regnault if Mr. Macfarlane Gray’s mathematical method is 
followed. It must also be remembered, the value of the Carnot 
function is different, if Southern is accepted, to what it is at pre- 
sent believed to be owing to Regnault being accepted. 

In fairness to ‘‘G,. B. D.,” it must be pointed out that he is 
talking about steam ; the vessel mentioned by ‘C. H.” was used 
by Regnault to determine the specific heat of water. 

Iam afraid I must ask you to allow me to publish the experi- 
ments in another letter ; but it must be pointed out that whether 
the question of steam is approached by pure reasoning, by 
mathematics, by actual experiments, and above all, by actual 
engines or actual boilers, one always returns to the same ques- 
tion—Did Regnault measure the heat in saturated steam ! 


FRANK B. ASPINALL, 
Blackheath, June 10th. 


ARMOURED CONCRETE FLOATING DOCKS, 


Sin,—The question has been raised recently with regard to the 
construction of masonry or tloating docks to accommodate battle- 
ships of the Dreadnought type on the North-East Coast. 

It has been pointed out that floating docks can be constructed 
in a comparatively short time—a year or eighteen months—while a 
fixed dock usually takes several years to excavate and build, and 
is usually four or five times as expensive to make as one of the 
former type. 

The great disadvantages of floating docks are that they have 
to be moored off shore in deep water, where heavy repairs are 
likely to be somewhat expensive to carry out, or moored inside 
large wet docks or harbours where space is valuable, and at the 
same time must be sheltered from heavy seas, and in the case of 
docks for war vessels sheltered from long range gun fire, as a 
dock of this character when carrying a battleship out of the water 
makes a most conspicuous and vulnerable target, suitable sites 
for floating docks are somewhat difficult to obtain. 

The cost of upkeep of a masonry dock is not usually a very 
serious item, provided that the foundations are sound and the 
stone used of good quality, but the upkeep of a floating dock is 
more serious owing to the very large surfaces which have to be 
kept painted. Of late years special constructions have been used, 
so that the dock structure can be split up into sections, and each 
secti_n floated on to the remaining part of the dock and lifted out 
of the water like a ship and painted or repa red without the use 
of divers. In the case of large floating docks the surface to be 
dealt with runs into acres and the quantity of paint or anti- 
fouling composition used every few years is a matter of tons. 

It seems quite likely that in the near future armoured concrete 
will be used for the construction of large floating docks instead of 
the steel plates and angles used at present. When made from 
suitable materials concrete is quite permanent in sea water and 
requires no painting, and therefore the cost of upkeep of floating 
docks would be greatly reduced, though it must be said that any 
great damage done to a floating concrete structure through colli- 
Sions or other accidents would prove difficult and expensive to 
repair, 

From the point of view of construction and design armoured 
concrete has been used successfully for grain silos, elevated water 
tanks, water conduits, water-tight floors, girder bridges, and other 
structures where the strains met with do not differ to any great 
extent from those of a floating dock, and quite recently large 
barges made of this material have been put into use in Italy for 
river work without any great difficulties being met with. 

It would seem at first sight somewhat of a paradox to build a 
floating structure out of such materials as bar iron, broken stone, 
and cement, but during the early part of last century the proposal 
to construct steam vessels out of iron, especially those protected 
With armour plating, was viewed in many quarters with derision 


l 
at 174.7 1b. absolute is 370.2 deg. Fah., and at 7 1b. absolute 





on the grounds that anything made of iron was bound to sink. 
Concrete has been used for many years for water-tight walls and 
roofs, and a flcating dock consists simply of a number of water- 
tight boxes, used to support a ship, the boxes being submerged to 
get the ship into position, and pumped out to lift the ship high 
and dry out of the water. 

Naturally, existing designs would have to be somewhat modified 
to suit the new material, but there seems no reason why cheap 
and permanent docks should not be made from armoured concrete. 

London, 8. W. THEODORE RICH. 


FOUR-CYLINDER “BALANCED” LOCOMOTIVES. 


Sir,—In availing myself of the opportunity which you have been 
good enough—in your leading article of June 4th—to give your 
correspondents to produce facts in support of their statements, I 
will confine myself to replying only to your remarks as to “‘ hair- 
splitting disputes,” which I take to be your reference to the “‘ accu- 
racy of definition,” claimed by me as advisable in writing on such 
subjects as above ; this, indeed, being the whole point of my letters. 

As you are evidently of opinion that calculations do not supply 
adequate argument, I cannot do better than follow your example 
in referring to the actual tests of locomotives carried out at the 
St. Louis Eshibition under conditions approximating to those of 
actual service. Your reference to these tests in regard to critical 
speed (i.e, ‘‘the speed at which the disturbing forces in the 
locomotive first affect the dynamometer”) is, I venture to say, 
misleading, since after referring to the four passenger locomotives 
which were tested, you state that ‘‘ the last was the four-cylinder 
compound.” The speeds which you give are those of the four 
locomotives Nos, 2512, 535, 628, and 3000, all of them being four- 
cylinder compounds and being described in the published report 
as ‘‘balanced.” The critical speeds are :— 

For locomotive No, 2512, 197 revolutions per minute. 

” 5: 5, 180 ” ” 

” 628, 200 ” ” 

x3 3000, 320 29 ” 
If you will refer to the critical speeds of the two-cylinder 
locomotives Nos. 1499 and 734, you will find that they are 176 
revolutions per minute in each case. It is perfectly obvious, 
therefore, that while locomotive No. 3000, with its critical speed 
of 320 revolutions per minute, shows a marked advantage of 144 
revolutions, locomotive No. 535, with its critical speed of 180 
revolutions per minute, shows only the very slight advantage of 
four revolutions per minute over the two-cylinder locomotives, 
and I submit it to you that this fact alone is sufficient justification 
of my contention that the indiscriminate use—by Mr. Dauncey 
and others—of the word ‘‘ balanced ” is misleading. 

The report of the judges, to which you refer, certainly states 
that ‘‘ results seem to show that a four-cylinder locomotive can be 
perfectly balanced,” but it does not state that all four-cylinder 
locomotives are perfect! balanced per se; the tests, indeed, 
prove the contrary in the case of locomotive No. 535, not only in 
regard to critical speeds, but also in regard to vibration at pilot 
and variation of driving-wheel pressure. The report also states 
that in one instance—at 320 revolutions per minute, i.e., the criti- 
cal speed of locomotive No. 3000—the driving wheel of locomo- 
tive No. 535 left its supporting wheel! This truly remarkable 
behaviour on the part of a four-cylinder ‘‘ balanced” locomotive 
might possibly have been prevented had further consideration 
been given by ‘‘ mathematicians of a certain type ” to the problems 
involved in the balancing. 

In conclusion, I cannot do better than quote Mr. Dauncey’s 
original statement, that ‘‘in a four-cylinder locomotive the inside 
and outside cranks adjacent to each other are placed at 180 deg. ; 
consequently, the reciprocating parts exactly balance each other, 
thereby doing away with the ‘hammer-blow.’” My contention 
throughout has been that the inaccuracy of this statement could 
be proved at the drawing-board. To meet your objections to such 
argument J have now quoted your own practical authorities to 
show that facts accord with theory in the matter, and that to 
obtain perfect balance in a locomotive, or even a balance markedly 
superior to that of a two-cylinder engine, something more is 
required than the mere arrungement of four cylinders as described 
above, 


8th June. SPECTATOR. 


FOUR-CYLINDER LOCOMOTIVES. 


S1r,— A mistake that is, I believe, often made, is that ‘‘ nosing” 
is entirely done away with in the four-cylinder locomotive. This 
is not the case. Watching the working of an engine of that type 
some time ago, I found the ‘‘nosing” action to be quite pronounced. 
The engine in question had all four cylinders of the same diameter 
and piston stroke. I have, however, seen other four-cylinder loco- 
motives—compounds—in which the action was not so distinct. 

London, N., June 14th. F, W. BREWER. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—It is easy for ‘‘Spectator” to say that my statements are 
‘inaccurate and sweeping,” but unless he can prove them to be 
so, what value can be placed on his assertion ? 

The leading article on ‘‘ Four-cylinder Locomotives” in your 
issue of last week, Mr. Lawford H. Fry’s letter of the week before, 
and, last but not least, the latest locomotive practice of to-day, 
all confirm my statement that ‘‘ the nearest approach to perfection 
is undoubtedly attained with four-cylinder locomotives.” I know 
of more than one locomotive engineer who would be very interested 
to hear from ‘‘ Spectator” or anyone else of a reciprocating loco- 
motive that has a greater claim to be called ‘‘ balanced ” than has 
the four-cylinder locomotive of the present day. Unless ‘* Spec- 
tator” can prove my statement to be wrong, I respectfully ask 
him to withdraw his assertion. 


Birmingham, June 5th. Cuas. W. DAUNCEY. 





WASTE OF WATER AND FUEL. 


Sir,—Replying further to your correspondent, Mr. Watkins, the 
gain by lowering the boiler pressure is due—unless the steam is 
used in compound or triple-expansion engines— mainly to the 
decreased temperature of the gases going to waste up the chimney 
shaft. Even when an economiser is used, it will be understood 
that it does not pay to let the gases escape from the boiler setting 
at a higher temperature than necessary simply to utilise the waste 
heat in increasing the temperature of the feed-water. If com- 
pound or triple-expansion engines are in use, then, while they are 
running, the economy gained by the greater expansion of the 
steam more than compensates for the loss usually set up owing to 
the faster rate of combustion in the furnace. On this point it may 
particularly be said that an ounce of practice is worth a ton of 
theory. 

I notice that electric power is used for power purposes, and that 
the laundry drying horses are heated by steam pipes. In the best 
practice the laundry is driven by a steam engine, for the very good 
reason that the exhaust steam can be utilised for heating the 
heaters serving the drying horses or closets, in which case your 
correspondent will see that he either gets his horses heated practi- 
cally without cost or else he gets his power without cost, in pro- 
portion to the extent to which the waste steam is capable of 
serving the heating apparatus. 

The same thing applies throughout the institution, and if your 
correspondent takes steps to utilise the exhaust steam available 
from the electric light engines, pumps, &c., he will gain a very 
considerable economy. The exhaust steam can be used for serving 
the heating apparatus, however extensive, making hot water for 
domestic purposes, and for boiler feed, without placing more than 
atmospheric back pressure on the engines, any deficiency in the 





amount of steam thus provided for the purposes mentioned being 
made up by the necessary amount of live steam. 

The ideal method of steam heating referred to by your corre- 
spondent is known as the gravity return system, and has been 
applied for many years past, particularly, so far as my knowledge 
goes, by a certain firm of Leicester engineers. ; f 

The system your correspondent mentions is quite practicable, 
but its application will call for expert assistance, for it is one 
abounding with pitfalls even for practical engineers who have not 
had experience in this particular direction. ‘ 

It is a pity that your correspondent’s electric batteries are 
apparently too small. 

By far the best course would be for your correspondent to seek 
assistance from two or three firms specially skilled in engineering 
arrangements for institutions such as his, and then to submit their 
proposals to some independent engineer for investigation, 

London, June 9th. PRACTICE. 


EXPANSION CURVE OF DRY SATURATED sTEAM. 


Sir,—On page 558, column 1, you say: ‘‘ Rankine accepts as 
the equation for the curve of dry saturated steam expanding be- 
hind a piston in a virtually non-conducting cylinder p ot.” 

Is there not a slip here? In his reply to the discussion of his 
first steam engine paper—‘‘ Proceedings,” Inst. C.E., vol. xciii., 


page 238—Mr. Willans put the matter in a nutshell :—‘‘p oté 
was not a curve answering to the expansion of steam in a cylinder 
at all; it was Brownlee’s admirable expression for the relation 
between the pressure and volume of saturated steam,” 
June 16th. C. H. 
[Is not this a distinction without a difference !—Ev, THE E. } 








A LEADWORKS is about to be established at Megrine, 
near Tunis. Tunisia produces some 30, tons of lead ore per 
annum, but up to the present the high price of coal has handi- 
capped any scheme for smelting on the spot. 


CoaL FINDING IN CYLLA VALLEY.— Discoveries of good workable 
coal are going on in Wales. On Saturday morning coal was struck 
in the Cylla Valley, in the sinking of the Duffryn Company. Two 
shafts are being sunk at this place by Mr. Powell, of Bargoed. 
In No. 1 shaft, which has been sunk to a depth of 600 yards, the 
coal was struck, the steam vein being the 4ft. It is anticipated 
that the thicker seams are at least 150 yards further down. 


THE TIN-PLATE CRISIS.—At the close of the week it was stated 
in the Swansea district, on the authority of Mr. John Hodge, M P., 
that the section of mill plate workmen whom he represents have, 
through the ballot on the two per cent. allowed for waste of tin- 
plate mills, declared by over 1000 majority in favour of a strike. 
The membership of millmen in the Smelter’s Union exceeds 4000 
so that the majority is much larger than was expected. - It is now 
pointed out that the matter is a question for the mass leaders to 
decide whether they will allow extreme measures to be taken in a 
vote which has been participated in by about 50 per cent. of the 
Unions generally concerned. The exact figures were:—For a 
strike, 23,333 ; against, 1093. Other sections of the millmen at 
Lydney, Swansea, and other places have taken no part in the 
ballot, but have given the leaders plenary powers. 


As a result of the satisfactory internal progress detailed 
by Sir Thomas Price in his report of the Central African Rail- 
ways for 1908, the Government will, it is stated, immediately pro- 
ceed to the construction of an additional 500 miles of railway, of 
which 440 miles are to be built in the Transvaal and 60 in 
the Orange River Colony. The lines projected in the Transvaal 
comprise extensions to the Lichtenburg and Western Transvaal 
districts, a line from Pietersburg to Bandolierkop, the completion 
of the existing portion of the Gelati Railway and its extension to 
Leydsdorp and Letaba, and a line from Ermelo to Piet Retief. 
In the Orange River Colony a line is to be built from Sannah’s 
Post to Jammersberg Drift. The authorised cost of construction 
is £1,600,060, the bulk of which will be provided from the 
Guaranteed coan of £5,000,000 and the remainder from the 
current year’s railway surplus. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirty-sixth annual meeting will be held in the 
Town Hall, St. Pancras, London, on Thursday, Friday, and 
Saturday, June 24th, 25th, and 26th, 1909. On the Thursday the 
annual genera] meeting will be held at 1l a.m. The members will 
be received in the Council Chamber by the Mayorand members of 
the Council at St. Pancras. At 11.30 there will be a special 
general meeting, which will consider certain resolutions, after 
which the annual general meeting will be resumed. After the 
luncheon interval the following papers will be taken as read :—(1) 
‘* Utility of Drainage Interceptor Traps,” by S. E. Burgess; (2) 
Sewer Tunnelling,” by A. E. Snape; (3) ‘‘ Flow of Water in 
Pipes, Culverts, and Channels,” by E. H. Essex ; (4) ‘* Notes on 
Dangerous Structures,” by E. Willis; (5) ‘‘The Testing of Mate- 
rials,” by W. G. Kirkaldy ; (6) ‘‘ Artificial Stone for Footways,” 
by Reginald Brown ; (7) *‘ Yield of a Moorland Watershed,” by 
S. Hutton, and the discussion on them begun. The annual dinner 
wi 1 be held at the Midland Grand Hotel at 7. On the Friday the 
discussion of papers wiil be continued, and in the afternoon there 
will be visits (A) to the Hampstead Garden Suburb and (B) to the 
Blackfriars Bridge subways and widening works in progres:, and 
the testing works of Messrs. Kirkaldy, Southwark-street. On the 
Saturday there will be two further visits, one to the Chingford 
Reservoir, and the other to the Letchworth Garden City. 


Socrety oF ENGINEERS.—The. ‘‘ Transactions” are now being 
published in twoforms: (1)in cloth-bound yearly volumes ashereto- 
fore, and (2) in eight paper-covered parts. The yearly volumes for one 
year will be issued about February of the following year, so 
that the first paper read each year, and the discussion thereon, 
will not reach members until about a year after it is read. Each 
of the parts, containing a paper and its discussion, of the “‘ eight- 
part-form,” was issued during the year 1908 (when the new form 
was instituted) within one, or at most two, months of the reading 
of the respective paper. ‘The pages of the ‘‘ part furm ” ‘‘ Transac- 
tions” are numbered in series throughout the eight parts, so that 
when members have them bound they form a volume similar in 
all respects to the yearly volume. On Wednesday, June 16th, by 
the courtesy of Messrs. Ellington and Woodall, MM. Inst.C.E., engi- 
neers to the London Hydraulic Power Company, a number of the 
members of the Society of Engineers were enabled to visit the com- 
pany’s new power station, which isin course of construction at Gros- 
venor-road, Westminster, about 300 yards west of Vauxhall Bridge. 
When completed, this building will be the largest of the company’s 
pumping stations, and will replace the existing station at Millbank- 
street, which has been acquired by the London County Council for 
the Westminsterimprovement. The installation, when completed, 
will comprise engine and boiler houses, accumulater tower, 
chimney shaft, coal store, filter house, workshop, st re-room, men’s 
room, and foreman’s house, with water tanks over the boiler house 
and filter house. The settling reservoirs in the rear cover an area 
of 2550 square yards, with a total capacity of about 2} million 
gallons. ‘Che wharf on which the coal handling apparatus, &., will 
be erected, has ariver frontage of 100ft., subways under Grosvenor- 
road connecting the two sites. The station is designed to supply 
200,000 gallons of power water per hour, at a pressure of 800 lb. per 
square inch. There are at present about 165 miles of hydraulic 
power mains laid in London, and served by five central stations 
from two or three miles apart. The supply is over 20,000,000 
gallons per week, with about 6000 machines at work, 
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THE PEGU-MOULMEIN RAILWAY AND THE 


SITTANG RIVER. 
By A, STEWART BUCKLE, Executive Engineer, Pegu and 
Sittang Valley Section. 
No. II.* 


Tuer Sittang River at the point of crossing is about 
The maximum depth at low water was 
24ft., but this was increased by scour after the first season’s 


1600ft. across. 


The first consideration was to provide a method of 
transport by which the 2600 tons of steel and cast iron- 
work, besides heavy plant, could be brought to site. As 
the 82 miles of line from Pegu to Sittang were fairly 
liberally provided with large bridges of their own, besides 


some cuttings, and, in places, heavy embankments, it | 


was considered advisable to utilise the navigable water- 
ways already existing between Rangoon and Sittang. In 
Fig. 1 the Pegu Sittang canal route from Tawa to 
Myitkyio may be traced. This canal was originally 




































































\ 

















sf ae ed oe eee fe ee ee i 











: 
| 
| 



































fo 


' 
| 
i 
| 





| round each pier, and also the temporary bridge close to it 
| This last was carried out from the west bank as fay re 
| No. 5 pier, and from the east bank as far as No 4 
| pier, leaving three spans, or about 470ft., open res 
navigation. Figs. 21 and 22 show general views of 
the temporary structure. Fig. 11 shows a plan of 
the staging for the temporary bridge, and Figs 
12 and 283 show different views of the staging with 
dredging gantry attached. The girders of the temporay 
bridge were made of three lengths of 6ft. sleepers nd 
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Fig. 1O-EAST AND WEST ABUTMENTS OF THE SITTANG RIVER BRIDGE 


work to 27ft. Owing to the unusual depth of water, it 
was decided to use double cast iron cylinders for the piers. 
Eleven spans of 150ft., or 160ft. centre to centre, were 
decided upon, making the bridge 1760ft. in length, and 
providing one land span. Cylinders of 8ft. diameter would 
have been sufficient for these spans, but as there is a 
difficulty in such a small diameter in getting sufficient 
weight on to the cutting edge of the cylinder curb, it was 
decided to make the cylinders 10ft. diameter. This pro- 
vided sufficient space to build a brick or stone ring inside 
the cylinders, and thus to add considerably to the weight 
on the well curb; weight, moreover, that did not have to be 
constantly removed, but formed part of the structure 
itself. The main channel of the river passes to the left 
of the small island, about one mile to the north of the 
bridge, and so is deflected to the east bank, so that at 
the bridge the deep water channel is slightly to the east 
of the centre of the river. The east bank, being com- 











Fig 11-STAGING FOR THE TEMPO?ARY BRIDGE 


posed of a small range of laterite hills, about 7Oft. high, 
no cutting away can possibly occur there. The west 
bank is the edge of a large alluvial plain, but as the set 
of the current is towards the eastern side, the river has 
not been able to widen itself more than is required to 
pass its full volume of water. It was not therefore con- 
sidered advisable to reduce the width of the river, as is 
so often the case at the present time in bridging Indian 
rivers, where frequently a part of the width is merely due 
to caving in of the banks, and is not doing full duty in 
carrying off the water. The extra span was provided on 
the west side to allow for the 100ft. taken up by the ten 
piers, and to give room for the slope of the railway bank 
in front of the abutment. 


— 





* No. L. appeared June 4th, 1909. 


made by Government in order to provide a means of 
navigating between Rangoon and the Sittang River, which 
the existence of the Sittang tidal bore made impossible 
by the Gulf of Martaban. Three launches and a number 
of barges were purchased in 1905, and these were kept 





Fig. 12—STAGING AND DREDGING GANTRY 


working as frequently as possible during the two years 
between 1905 and 1907, bringing up material not only for 
the Sittang bridge, but also for many of the other bridges 
beyond, besides rails, locomotives, trucks, kc. It was 


18ft. spans, and the cross timbers and sleepers were made 
of two lengths of sleepers or 12ft. long. These were 
locally cut from pyngadu trees, a suitable hard wood, 
and were so designed that they could be afterwards 
utilised as permanent way sleepers. 

It was not absolutely necessary to have a temporary 
bridge, but it was extremely useful, and a great saving in 

| boats and in time for conveying men and materials 
about the work, and was useful for stacking cylinder 
sections ready for use. It was also utilised for measuring 
the spans and for fixing reference nails for the centre line 
of each pier. A set of three piles had to be provided on 
opposite sides of each of the piers for these reference 
nails. 

The following scheme was devised for launching and 
floating out the cylinders. A wrought iron inner cylinder 
of ,,in. plate of the same diameter as the inner edge of 

| the cylinder curb, and of a height varying from 12ft. to 
24ft., according to the depth of water at the pier for 
which it was intended, was riveted to the inner edge of 
the cylinder curb, thus forming an inner ring lft. Sin. 
from the outer cylinder. The air space thus enclosed 
between the two iron cylinders was sufficient, if everything 
was thoroughly water-tight, to float a length of either 
12ft., 18ft., or 24ft.; the cylinder curb being first filled 
with concrete, in order to give stability. The cylinders 
were in 6ft. lengths, weighing 4} tons each length, divided 
into four sections. The calculated weight of one 12ft. 
length of double cylinders, with 2ft. deep cylinder curb 
filled with concrete attached, was14 tons. The weight of 
124ft. of displaced water would also be 14 tons, so the 
cylinder length would float 1ft. 6in. out of water. As it 
was impossible to make the cylinder curbs quite water- 
tight, it was considered advisable to hang the cylinder 
between two barges. This was easily done by means of 
timber placed across the barges, pumps being kept work- 
ing in the air space. Fig. 13 shows the method of 
launching the cylinders. Four large logs were laid along 
the sloping bed of the river. On these were laid sleepers 
and four sets of rails. The cylinder was then built up on 
a cradle made of sleepers and having guides against the 
edges of the rails. When the tide was at its highest the 
whole affair was lowered by means of a capstan until it 
was deep enough in the water to enable the two barges to 
take it off. It was then got into its position in the 
staging, and lowered to the bottom by means of 10-ton 
differential pulleys, as soon as the period of low water 
| had begun. By keeping the air space well pumped out it 
was not difficult to place the cylinder exactly in position. 
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Fig. 13—METHOD OF LAUNCHING CYLINDERS 


necessary to provide a temporary dock at Sittang for | Concrete was then filled into the air space up to the level 


with a Scotch crane, for use in the dry season. 
Early in 1905 a start was made with the pile staging 


| landing materials during the flood season, and a jetty, | of the top of the inner ring, and brickwork was continued 


above that. Much the same procedure was followed with 
18ft. and 24ft. lengths. The staging was left incomplete 
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Fig. 14—SPAN READY FOR TRANSFERRING TO PONTOON 


Fig. 15—SPAN TRANSFERRED TO PONTOON 
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Fig. 16—SPAN FLOATING IN MID-STREAM Fig. 17—SPAN 


at first, and was completed after the cylinder had been | link connected with the automatic opening gear of the 
placed in position. At a later period, when some good | dredger, which, when lowered, swings out between the 
pontoons were available, it was found easier to build the | shear legs, while at the same time opening and emptying 
cylinder 8ft. high at site on top of the pontoon, then let | itself—Fig. 12. Both the full and the emptying dredger 
water into the pontoon, thus lowering and removing it, are shown, although thetwo cylinders were never actually 
leaving the cylinder hanging from the gantry staging on | both worked at the same time. 
differential pulleys. It was then built up and lowered | The abutment at the west end was built of brick ona 
until it reached the bottom. | 22ft. diameter well sunk by dredging in much the same 
As nothing is more liable than a cylinder to get out of | way as the cylinders. 
place or go sideways, great precautions were taken to | dry material, was built on an ordinary open concrete 
keep them in position and upright. It is also impossible | foundation. 
to correct the verticality of a cast iron cylinder unless § Greatcare was taken insinking the cylinders to prevent 


The east abutment being in hard | 
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IN POSITION—PONTOON NOT YET REMOVED 


and west abutments, \c., are given in Fig. 10. The piers 
and abutment were sunk well into a good foundation of 
laterite rock or coarse sand in every case, and well below 
any possibility of scour even after the river has short- 
cut itself. The cement concrete, with which the cylinders 
were filled was mixed, in the proportion of 10-5-2, with 
a special girder bed block at the top, of a stronger and 
finer mixture. A headway, at highest flood level, of 20ft. 

| was provided, making the total height of cylinder from 

| bottom of curb to underside of girder 110ft. A liberal 

| quantity of stone was thrown into the river round each 
pier where scour was likely to occur. 











Fig. 18—-THE COMPLETED SITTANG RIVER BRIDGE 


special packing pieces are made which would makea poor; them going in the slightest degree out of the per- 
pendicular. A spirit level was constantly applied to the | site, and those for the deep water spans were built on a 


job at best. The cylinders were therefore carefully 


enclosed in horizontal logs attached to the piles. One set | top of the cylinders so as to ascertain any tendency to | staging on shore and floated out. 
sink sideways before the eye could detect it, and due | show the various processes of building, launching and 


of these can be seen in Figs. 12 and 23, and there was 
another placed below this at low water. 
shows the method of sinking by means of the dredger | was found to be leaving the vertical. 
invented by Mr. J. R. Bell, which was found to be by far 


the most effective of all dredgers tried. The steam hoist | especially those in laterite rock on the east side, where | bridge piers. 
for lowering and raising was placed on a barge, as seen | divers had frequently to be used to break up the rock. | to deep water. 
In Fig. 12 the barge is shown behind | The deep water foundations started with a weight of 100 
the staging so as not to confuse the view. When the | tons or more on the cutting edge, and so went down 


dredger is hoisted to the top of the gantry, a man places | easily, the friction on the sides being greatly minimised 
Details of the east 


in Figs. 11 and 23. 





® hook attached to the outside of the gantry in the | by the constant water lubrication. 


Fig. 12 also | precautions were taken accordingly whenever the cylinder | floating out the spans. 
The greatest diffi- | staging on shore on which the girders were built. This 


culty in sinking was found with the piers nearer the shore, | staging was made up to the same level as the top of the 
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The girders were some of them built on stagings at 
Figs. 14, 15, 16 and 17 


Fig. 14 shows a view of the 


From the stagings two jetties were run out 
| These jetties were made of spare 20ft. 
| earn supported on piles in groups of four, 8ft. apart. 
| On each of these jetties a single track of metre gauge line 
| Was laid. The whole 150ft. span, including cross girders 
and rail bearers and part of the overhead bracing, the 
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whole weighing about 100 tons, was then placed on four 
strongly built trolleys on the tracks. By crab winches 
the whole span was then hauled out to the end of the 
jetties. A set of nine iron pontoons with girder connec- 
tions and bracings, intended for use as a landing stage at 
Martaban or Moulmein, was utilised for floating the 
girders. A large flat was added to the pontoons to give 
extra stability, and on the whole a wooden staging, 
capable of supporting the complete span, was erected. 
This was brought into position under the span at low tide, 
and the rising tide caused the pontoon to lift the whole 
span clear of the jetties. Two sets of anchors had been 
placed in the river, the one in mid river, and opposite the 





avaener—- 
~—<wan te 


Tare 


rawa~ 














Fig. 20-END VIEW OF SITTANG RIVER BRIDGE 


span in the bridge to be covered, the other above the 
bridge. The pontoon was first hauled straight out to 
mid river by means of ropes attached to the anchors, 
and then similarly upto its position on the bridge. The 
span was then lowered into position, partly by the falling 
tide and partly by letting water into the pontoons 
through cocks specially provided for the purpose. Men 
placed on the top of the piers were able to move about 
the girders easily by hand, and so to guide them into 
their proper place while being lowered. The roller and 
knuckle bearings were put into position afterwards. 


Fig. 15 shows the floating span immediately after leaving | 
Fig. 16 shows the same in mid | 
river, and Fig. 17 shows it in position with the pontoon | 
' cient diversity of services to ensure that a fair trial sbaJl be 


the launching jetties. 


not yet removed. 


ae 7 fF | 


=i .. 
A VWVAVAVAVAWs 


AVATA. 


aVAY . 


J awat 
“Si 
AVA, 





Fig. 19 


The whole operation was somewhat risky, especially 
as the river was subject to violent storms; but good 
weather favoured the operations, and due precautions 
had been taken for all other possible contingencies. 
The last span was floated out after the floods had begun 
to rise, but the men employed were able to haul up 
against the current. The girders had, however, to be 
placed 8ft. too high on the cylinders on a sleeper stack, 
and afterwards lowered by jacks. It was necessary 
temporarily to strut with timber the overhanging tension 
diagonals brought into compression while the girders were 
on the pontoon staging. 

The building of this bridge took one year and ten 
months for the permanent structure. About six months 
more were occupied with general preparations and 
temporary work. 

Figs. 18 and 19 show general views of the completed 
bridge, and Iig. 20 shows an end view of it. 








SHIPBUILDING NOTES. 





WE are glad to be able to announce the appointment of 
Dr. J. Bruhn to be Direktor of Norsk Veritas. Dr. Bruhn, 
who is at present employed on the staff of the Chief Ship 
Surveyor of Lloyd’s Register of British and Foreign Shipping, 
received his scientific training as a naval architect at Glasgow 
University, when the School of Naval Architecture there 
enjoyed a pre-eminence in the teaching of that subject which 
is now, happily, no longer solitary. After taking his degree 
there he assisted Professor Biles for some time, and finally, 
in 1895, became a surveyor to Lloyd’s Register, 





shipbuilding, and has been a contributor to the various scien- 
tific societies connected with his profession, notably the In- 
stitution of Naval Architects. He has brought to the complex 
problems relating to the strength of ships, not only a 
naturally vigorous understanding, but a very complete know- 
ledge of advanced methods of mathematical analysis. And 


| while he suffers to a certain extent from the defects of his 


qualities, his papers being, for the most part, ‘‘ caviare to 
the general,’’ yet he has had a considerable share in intro- 
ducing the methods of the civil engineer to the structural 
problems of shipbuilding, and he has received the degree of 


| D.Sc. from the Senate of his own University for theses on 


the strength and stability of ships. Dr. Bruhn’s friends will 
wish him all success in his new sphere of labour. 





ONE of the outstanding launches of the early part of the 
month is that of the Thessaly, being built by Richardson, 


| Duck and Co., Limited, for D. MacIver, Sons and Co., 


Limited, of Liverpool, and constructed upon what is now 


| commonly designated as the Isherwood system of ship con- 


struction, the patentees being Mr. J. W. Isherwood and Mr. 
E. Hall Craggs. Advantages over the ordinary system of a 


| somewhat comprehensive character are claimed for it by the 
| authors, and these have been already discussed in our 


columns (see THE ENGINEER, March 5th, 1909). At present 
two things appear to be quite certain ; first, vessels on this 
system are being built in sufficient numbers and for a suffi- 
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made of their capabilities ; and second, that whatever may 
be the merits of the invention as a system of construction, no 
doubt exists at all as to the substantial saving in weight 
effected as compared with the ordinary transverse type. The 
present vessel is a sister ship to the Gascony, which, we 
believe, was the first vessel to be constructed with a double 
bottom entirely innocent of side girders between the centre 
line and margin plate. In addition to the contracts booked 
by Messrs. Hamilton for vessels of this class, noted last week, 


| another has also been placed with Messrs. A. McMillan and 


Sons, of Dumbarton. 





So far as the Clyde is concerned, the competitors in the 
race for the completion of the Orient liners are very closely 
placed. The Orsova and the Otway have recently been 
delivered, and, at the time of writing, the last of the three 
built on that river, the Osterley, is preparing to undergo her 
steam trials. In this respect the Clyde has had the better 
of Belfast, for the first of the two vessels built there will not 
be completed for a few weeks yet. 





ON the 4th inst. the White Star-Dominion liner Megantic 
left Belfast for Liverpool, and before these words are in print 
will have sailed on her maiden voyage to Canada. As our 
readers will no doubt remember, the Megantic is the second 
of the two ships by means of which the White Star Line 
enter the Dominion trade, the first vessel—the Laurentic— 
being fitted with a combination of reciprocating engines and 
steam turbines. The significance of the event lies in the fact 
that the Megantic is fitted with reciprocating engines only, 
and there is here an unexampled opportunity for comparing 
the merits of the two systems. When one reflects on the 
amount of dialectic expended on this subject, one cannot but 
admire the vigorous vitality of a controversy which can exist 


| on so slender a foundation of ascertained fact. The hope may 
|b i h h iv s of thes 
DR. BRUHN is a very well-known figure in the world of | e@ permitted that the comparative performances of these 


vessels, if they do not wholly resolve all matters in dispute, 
may at least add to the present very meagre information on 
the subject. 





THE fleet of pleasure steamers on the Thames has now been 
reinforced by the paddle-steamer Golden Eagle, built by 
J. Brown and Co. for the General Steam Navigation Com- 
pany’s service from the Thames to Boulogne. This vessel 
has been completed with great dispatch, and at the launch 
we commented on some of the features of the construction, 
which combines lightness and rigidity in a pre-eminent degree. 
It may also be recollected that, so far as dimensions are con- 
cerned, the vessel is a duplicate of the same company’s 
Kingfisher, a turbine steamer built by Denny Bros. for the 
same service, and itself very similar to the King Edward and 
Queen Alexandra, the first turbine steamers to ply on the 
Firth of Clyde. The trials of the Golden Eagle were very 
satisfactory both on the mile and for continuous steaming. 








AN article in the Automobile disposes of some fallacies 
in connection with the gyroscopic action of fly-wheels. It has 
been suggested that advantages comparable with the action of the 
Schlick gyroscope on ships or mono-railways are obtainable by the 
placing of fly-wheels in unusual positions in four-wheeled cars, and 
the writer points out that conditions essential to the steadying 
effect of a gyroscope are non-existent in an ordinary automobile. 
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RAILWAY MATTERS. 


Jolletteno Finanze, Ferrovie, Industrie (Rome) 





an May announces that negotiations are proceeding in Rome 

a connection with an important project for constructing a mer- 
Saito port at Palidoro, and a direct line of railway thence to 
Saas. Signor Caminada, engineer, is one of the promoters of 
the scheme. 


Tae last rail on the Chicago, Milwaukee and Puget 
ailway was laid on May 19th. The absence of all the 
my which has hitherto attended the driving of the last 


Sound 


cere a } o ry “se 
spike of a trans-continental railway is a rather striking commen- 
tary on the matter-of-fact acceptante of such engineering achieve- 


ments as the completion of a new route from the Great Lakes to 
the Great North-West. 

Tur agreement for the loan of 5} millions sterling for 
the construction of the Canton-Hankau and Hankau-Szechuan 
Railways, Which is being taken up by the British, French, and 
German banking groups, was signed yesterday. The price of issue 
js fixed at 95 and the interest at 5 percent. The loan is repay- 
able in twenty-five years, though it may be redeemed from the 
tenth to seventeenth year at 2} per cent. premium. 

A service of electric trams was opened on the 28th 
ult, between Herne Hill and Loughborough Junction over part of 
the new route which the London County Council has re-con- 
structed between West Norwood and Coldharbour-lane in place of 
the horse tramway service. It is now possible to travel direct 
from Herne Hill to the Embankment without changing cars, the 
route being Coldharbour-lane, Camberwell Green, the Elephant 
and Castle, and Westminster Bridge. County Council tramcars 
are also now running from King’s Cross to Cambridge Heath 
Railway Station, along Farringdon-street, Old-street, and Hack- 
ney-road. 

Tux following information is given under the heading 
of “Railways” in a consular report dealing with the trade of 
North Formosa :—‘‘ The through line from Keelung to Takow was 
completed and opened on April 20th, 1908, though the formal open- 
ing ceremony did not take place till October. The total length is 247 
miles, and the through journey from Taihoku, the capital, to Tainan 
_-200 miles—can now be performed in ten hours, there being one 
through train each way daily. The railway hotel at Taihoku was 
opened in October, and should prove a great convenience to 
foreigaers visiting the island. The Taito, or East Coast, Railway 
will be commenced this year (1909). The sum allotted for this 
work is, however, very small, being only £10,000 annually for the 
next four years. The estimated cost of the first section from 
Bokusekikaku to Kwarenko—45 miles—is £434,568. 


A conTeMporaARY tells us that one of the American 
electrical companies is experimenting with an electric locomotive, 
which embodies an unusual, and, in some respects, improved, 
arrangement of motors. There are two large motors, with their 
centres placed about 8ft. above the rails, and entirely spring sup- 
ported. These motors are connected by coupling-rods, through 
idlers, to two sets of three-coupled wheels. Apart from some 
economy in first cost, the arrangement, by carrying the weight 
high and on springs, will permit of easier riding than the usual 
arrangement of motors, and should reduce the serious wear of the 
track rails, to which Mr. Aspinall directed attention in his recent 
address on “‘ Railway Electrification.” This particular locomotive 
is designed for freight traffic, and has a designed speed of 18 miles 
per hour. It is designed for single-phase current, at a trolley 
voltage of 10,000 and a periodicity of 15. The horse-power is 
1600, and the total weight 110 tons, of which 72 tons are carried 
by the driving wheels. 

ALTHOUGH steel collector rails have always been used 
where a third-rail system of traction has been adopted, states a 
contemporary, it is only recently that an attempt has been made 
to use steel trolley-wires for the overhead collection of current. 
The obvious objection to a steel wire is its great size and weight, 
if it is to carry the heavy currents necessary in electric traction. 
On the electrified portion of the New York, New Haven, and Hart- 
ford Railroad a copper trolley-wire was originally used, but wore 
kinky at the suspension points. A steel wire was then added, 
from which actual collection took place, but the original copper 
trolley wire was retained to do most of the transmission, the steel 
and copper wires being in parallel, and connected at intervals of 
10ft.; the steel collector is, in fact, suspended from the copper 
wire. The wear of the collector wire after six months’ operation 
was only 1 per cent. of its depth. The trolley current in this case 
is alternating. The trouble with the copper trolley wires at the 
suspension points seems to be most serious at high speeds. 


THe Dakar-Saint Louis Railway, states a consular 
report dealing with the trade and commerce of the consular 
district of Dakar, has a total length of 264 kiloms., or 164 miles, 
and is worked by a guaranteed concessionaire company. Its 
principal stations are Dakar, Rufisque, Thies and Saint Louis, and 
it may be said to exist on the groundnut trade, for which Rufisque 
is the principal port of export. The total cost of the line is stated 
to have been 21,500,000f., or about £5000 per mile. Considerable 
purchases of rolling stock have been made lately in Belgium. 
The Kayes-Koulikoro Railway has a total length of 555 kiloms., 
or 345 miles. It connects the head of the navigation of the 
Senegal River at Kayes with the Niger at Koulikoro. In 1907 the 
net profit of the line amounted, in round figures, to £50,000, or 
£145 per mile; for the first nine months of 1908 the receipts 
amcunted to 1,855,000f., as compared with 2,858,000f. for the 
completed year of 1907. The total cost of the line is put down at 
19,570,177f., nearly £2,000,000, or about £5800 per mile. 


THERE is a good deal of matter affecting British 
railways in the report of the Block Signal and Train Control 
Board to the Inter-State Commerce Commission, in which Ameri- 
can railwaymen give their opinions on British methods. In part 
three of the report, which deals with signalling plant and train 
control, it, is pointed out that the protection of switches on most 
European railways is much more complete than in America, as 
practically all main track switches are interlocked with fixed 
signals. Comment is made on the fact that by far the greater 
proportion of the interlocking is mechanical, though both in 
Great Britain and. on the Continent power interlocking has come 
prominently to the front in the last few years. In. Europe a 
marked tendency was noted to use mechanical interlocked 
machines at much larger plants than would be mechanically inter- 
locked on American roads. The mechanical interlocking used in 
the United States is of British origin, but appears to have deve- 
— faster in improvement of details than has the English 
practice, 


_A consuLar report for 1908 dealing with the consular 
district of Chicago states that the railways have done less building 
than in any year since 1898, the mileage of 1908 being 3314 miles, 
which is just 2000 miles less than in 1907. A great deal of the 
building has been done in the Western States by the Great 
Northern, Chicago, Milwaukee and St. Paul, and the Northern 
Pacific. The building of cars for railways fell off considerably, 
only 62,669 freight cars and 1319 passenger cars being built in 
1908, as against 151,711 freight and 1791 passenger cars in 1907. 
Only 1182 locomotives were built in 1908, as against 3482 in 1907. 
\bout 900 miles more track were equipped with block signals, and 
the use of this system is steadily progressing. The year has not 
»een favourable to the railways, for while the cost of carrying on 
the lines has not seen much change, the earnings have decreased 
considerably, and with the 1d. a mile passenger rate which obtains 
in many sparsely populated districts, extra taxation, and idle cars, 
‘any difficulties have faced the managers, but there would seem 
to be an agreement amongst them to advance freight rates, 





NOTES AND MEMORANDA. 


EXPERIMENTS in abrasion conducted at a French mint 
have proved that aluminium coins will be less rapidly worn by use 
than coins made of gold, silver, or even bronze. 


In order to do away with attending to exhausted 
batteries of door-bell systems, states an American contemporary, 
a transformer has just been put on the market which enables one 
to obtain the current from the city mains. The transformer will 
operate on the ordinary lighting circuits. As it has no moving 
parts, once fixed it will thereafter require no attention. It is 
adapted to operate on circuits running from 100 to 130 volts, and 
is provided with taps giving 6, 12, and 18 volts, so as to meet the 
requirements of various styles and sizes of bells and buzzers. 


WITHIN two years the motor car industry has grown to 
a remarkable degree in St. Louis. At this time there are in St. 
Louis seventeen manufacturing plants devoted wholly to the 
production of complete automobiles. Passenger coaches for 
steam railway service have been one of the features of the industry, 
but during the past year but few were manufactured. A loss of 
more than 50 per cent. is to be noted, the approximate value being 
about £60,000. Of new cars made and those repaired the busi- 
ness for the year amounted to not more than one-forth its usual 
volume, or a total of about £1,200,000, making the car building 
industry of St. Louis for 1908 about £1,800,000. 


THE smelter production of lead in the United States in 
1908, as given by C. E. Siebenthal, of the United States Geological 
Survey, under date of May 24th, was 408,523 tons of 2000 Ib., 
against 442,015 tons in 1907, and 418,699 tons in 1906. The pro- 
duction of refined primary lead, which embraced all desilverised 
lead produced in the country, and the pig lead recovered from 
Mississippi Valley lead ores, was 396,433 tons, against 414,189 tons 
in 1907, and 404,669 tons in 1906. The antimonial lead produced 
was 13,629 tons, and the recovered or secondary lead 18,283 tons. 
In 1908 the lead smelted from domestic ores was 310,762 tons, and 
from foreign ores and foreign base bullion (almost wholly Mexi- 
can), 97,761 tons. 


SatvacGe work on a steel steamer sunk in Shanghai 
Harbour, recently carried out by the caisson method, has been 
described in the Far Eastern Review. The steamer was loaded 
with pig iron and rails, and sank in about 25ft. of water on 
account of a collision which tore a hole in one side. As much of 
the cargo was removed by grab buckets as possible, and the rent 
in the side patched water-tight by divers. Two cofferdams of 
sheet steel, 78ft. by 18ft. by 21ft. high and 40ft. by 18ft. by 21ft. 
high, were erected—one over the main hatch amidships and one 
round the engine and boiler-room house, which was located aft 
asin the Great Lake steamers. The caissons were well braced 
internally, and the water was then pumped out of the hold by 
three large pulsometers suspended over it and six 10in. centri- 
fugal pumps on pontoons moored alongside. It required only two 
hvurs of pumping to float the vessel, after which the caissons were 
removed and she was towed into the dry dock of the Shanghai 
Dock and Engineering Company. 


Tue methods adopted in Canada in grinding mica are 
referred to briefly in Cirkel’s ‘‘ Mica, its Occurrence, Exploita- 
tion and Uses.” This author remarks that the processes are 
usually kept secret, though in some cases they appear to be very 
simple, old-fashioned burrstones being used for the purpose of 
grinding the mineral. The scrap mica, free from rust or gangue, 
is bought at from 8 dols, to 10 dols. a ton. The process adopted 
by one company in Ontario is described as follows:—‘‘ The mica 
is first roughly screened, and then cleaned before entering the 
grinder, which is a sheet iron cylinder, 9ft. long by 30in. in 
diameter, punched in rows, and set at an incline of l4in. in its 
length. As the machine slowly revolves, loose pieces of steel 
enclosed in the cylinder pulverise the mica until fine enough to 
drop through the holes, which are ;‘;in. in diameter. It is then 
sized and graded in trommels from flakes down to the finest 

wder, the finest screens being of silk. The plant is operated 

y water-power on the Gananoque River.” 


In some experiments recently carried out on the effici- 
ency of ceiling fan blades, the motor was suspended vertically from 
a ball bearing, and its torque—equal to that on the fan—balanced 
by a weight acting on an arm at right angles to the suspending rod. 
Air velocities were measured by anemometer, and the direction of 
draughts indicated by unspun silk fibres. Two, three, and four- 
bladed fans were tried of 5ft. overall diameter, both flat and 
curved, at angles of 20 deg. to 26 deg., and speeds from 75 to 200 
revolutions per minute. The cubic feet of air delivered per 
minute per watt supplied to blades is termed ‘‘the figure of 
merit.” Ata given speed and bladeangle the energy imparted to 
the stream of air is approximately proportional to the number of 
blades, Although the figure of merit increases with reduction of 
speed, the efficiency of the blades falls off at same time. Flat 
blades of 5ft. diameter should be set at about 25 deg., and run at 
about 170 revolutions per minute for the best results, but curved 
blades are superior. Owing to the slow speed of the motor its 
efficiency is barely 30 per cent., and it therefore appears that 
high-speed motors with reduction gear would be advantageous. 


In the annual report of the Chief Inspector of Factories 
and Workshops for the year 1908, which has recently been issued, 
attention is drawn to the fact that the White Phosphorus Matches 
Prohibition Act, 1908, will come into force on January Ist next. 
After that date white phosphorus matches may not be made or im- 

rted, andafter January Ist, 1911, may not be offered or exposed or 

eld forsale. The Board of Trade are empowered to grant licences 
for the use of any process, patented before the date of the Act, 
for making matches (not intended to strike only on a specially pre- 
pared surface) without the use of phosphorus, and to fix the terms. 
Meanwhile all the match factories in the United Kingdom, with 
one notable exception, remained free from any case of necrosis, as 
in the three previous years ; but in that one factory a further case 
occurred in 1908, and two other attacks have been reported in the 
first quarter of 1909. The disuse of white phosphorus in this 
industry will render obsolete the special rules established in 1899. 
js . It may be that for a time cases of necrosis will still occur 
among persons who in the past have been exposed to phosphorus, 
but the exposure will cease with 1909, and in some at least of the 
works, including that in which all the recent cases have occurred, 
arrangements are being made to anticipate the appointed date. 


A Waite Paper issued recently contained statistics 
relating to the traffic through Suez Canal. The net tonnage for 
the past year shows a decrease of 1,095,151 tons as compared with 
that of 1907, and an increase of 187,779 tons as compared with that of 
1906. The decrease in the net tonnage had the effect of reducing the 
gross receipts, which amounted in 1908 to 108,452,235f., as against 
116,000,096f. in 1907, and 108,161,896f. in 1906. The number of 
vessels which passed through the canal was 3975 in 1906, 4267 in 
1907, and 3795 in 1908, of which 2333 in 1906, 2651 in 1907, and 
2333 in 1908 carried the British flag. There has been a decrease 
of 1,193,066 tons last year, as compared with 1907 in the tonnage 
of British vessels, which amounted to 8,299,931 tons in 1906, 
9,495,868 tons in 1907, and 8,302,802 tons in 1908. During the 
same period the tonnage of German vessels has increased from 
2,155,552 tons in 1906 to 2,253,651 tons in 1907, and 2,310,507 tons 
in 1908. In the ten years 1891-1900 the annual net tonnage 
ranged from 8,698,777 tons to 9,738,152 tons, and-the transit 
receipts from 83,422,101f. to 90,623,608f. The average of the net 
tonnage was 8,588,947 tons, and of the transit receipts 80,006,0138. ; 
while in 1908 the net tonnage amounted to 13,633,283 tons, and 
the transit receipts to 108,452,235f. The mean net tonnage per 
vessel, which in 1881 was only 1517 tons, rose from 3067 tons in 
1891, to 2926 tons in 1901, and to 3592 tons in 1908, 








MISCELLANEA. 


Accorpinc to a consular report, the artificial fuel 
factory (boulets and briquettes) established at Tréport in 1907 
with British capital has opened up a new trade, not only with the 
district but with Paris and other centres, and it is one that is 
likely to undergo considerable extension. British coal is exclu- 
sively employed. 


Accorp1NG to a consular report dealing with the trade 
of the consular district of Genoa, a Marconi wireless station has 
been erected at the end of the Molo Vecchio, but is not yet 
working. Adjoining is a workshop for mounting and repairing 
wireless plant and apparatus; as it is the only one in the 
Mediterranean, the Consorzio has granted special facilities to 
Mr. Marconi. 


Accorp1NnG to a consular report dealing with the trade 
of the village of Adrianople, ploughs are imported chiefly from 
Austria-Hungary and Germany in the proportion of 20 and 80 per 
cent. respectively. The cost of these varies from £2 5s. 5d. to 
£2 14s, 6d. They are supplied on twelve months’ credit. The 
bad harvest of 1907 made its influence felt in the sale of this 
article, which diminished by about 66 per cent. from the preceding 
year. The total sale amounted to only 500. 


Tue revetment scheme being carried out by the 
Mersey Dock Board at the mouth of the river, with the view of 
deepening the channel for the passage of the big liners at all 
states of the tide, has already had an appreciable effect. The 
increased tidal scour obtained is shifting the bank of sand which 
was accumulating in the channel, and this is regarded by the 
port authorities as very satisfactory, in view of the recurring 
rumours that delay might drive the fast liners from the Mersey. | 


Ir is stated by the United States engineer officer in 
charge of the dredging operations in connection with the deepen- 
ing of the Baltimore channel, that its depth now existing to the 
sea, with the exception of the western half crossing York Spit, 
near the mouth of the Chesapeake Bay, is 35ft., with a width of 
600ft. Congresshas made an appropriation of £6995 (34,000 dols. ) 
for the completion of the work. It is intended to make the 
channel wider in the immediate neighbourhood of Fort McHenry 
to provide anchorage for ocean-going craft. 


In the House of Commons recently Mr. Ashley asked 
the First Lord of the Admiralty if he would state the names, 
tonnage, and complements of the cruisers on the Special Service 
List. In reply, Mr. M’Kenna said the names of the Special Service 
cruisers were: Ariadne, Argonaut, Diadem, Spartiate, Terrible, 
Sappho, Crescent, Edgar, Hawke, Royal Arthur, Europa, 
Amphitrite, Andromeda, Gibraltar, Niobe, Sirius. The tonnage 
was as given in the Navy List. The complement varied between 
one-fifth and one-tenth of fall complement. 


Tue Board of Trade, acting on the initiative of the 
Marine Section of the Society of Motor Manufacturers and 
Traders, has now issued the new regulations under which certifi- 
cates will be granted to motor vessels carrying more than twelve 
passengers. Hitherto motor boats carrying more than twelve 
passengers had to obtain a Board of Trade certificate. Motor 
vessels are largely patronised at seaside resorts, and so long as 
they were restricted to not more than twelve passengers they 
could not be run at a profit, but all difficulties have now been 
removed, 


On Monday, June 7th, a question was asked in the 
House of Commons concerning the work at the Devonport dock- 
yard. Sir John Benn asked the First Lord of the Admiralty 
whether, in view of the number of the unemployed in the district, 
he would, before the pending discharges took place in His 
Majesty’s dockyard at Devonport, cause inquiries to be made as 
to the possibility of more of the work now being let cut to 
contract being retained in the dockyard. Mr. M’Kenna, in reply, 
said that the question of the number of men borne for in relation 
to the authorised programme of work for that yard was under 
investigation, but no decision had been come to for any discharges 
to take place there. 


Tue shipbuilding of Baltimore in 1908 fell off almost 
50 per cent. compared with the number, tonuage, and value of 
vessels turned out in 1907. 1n the former year the number was 
48 vessels of various types, the total tonnage 19,671, and the value 
£319,630 (1 553,400 dols.), whereas in 1907 the figures were almost 
double. Three-fourths of the vessels were constructed at the Mary- 
land Steel Company’s works at Sparrows Point ; there were no sea- 
going craft, but principally dredgers for the United States 
Government. There are at present under construction for the 
United States Government at these works three steel colliers. 
Their dimensions are 385ft. in length, beam, 53ft.; and depth, 
32ft. Speed, 12 knots, and indicated horse-power 4000. The con- 
tract price for each vessel is £102,880 (500,000 dolls. ). 


A very important trade is now done by the extraction 
of tin from waste tins and the cuttings of tin-plate, both on the 
Continent and in the United States. The process of electrolysis is 
employed. The electrolyte consists of a soda solution, and the 
waste forms the anode. The tin becomes oxidised, and is then 
dissolved in the electrolyte. The hydrogen thereupon reduces the 
oxide, and the metallic tin is deposited on the cathode. The iron 
freed from the tin may subsequently be used again. It is said that 
in Germany 75,000 tons of residues yield annually 1500 tons of 
tin, and that the amounts dealt with in America are 60,000 tons 
per year, and in the other European countries, exclusive of Ger- 
many, 25,000 tons. In all, some 3000 to 3500 tons of tin are 
recovered annually by these means from 160,000 tons of waste, 
which is about 3 to 34 per cent. of the total amount of the world’s 
tin supply. 

On Thursday, June 3rd, the twelfth annual meeting of 
the Réntgen Society was held at Hanover-square, London. The 
council reported that satisfactory progress had been made during 
the year, and that the society was keeping up its number of 
members. The completion of two important proceedings made the 
year a notable one. These were the acquiring and cataloguing of 
the chemical collection of tubes, and the completion of the 
investigation of standards. The collection of tubes was now 
safely housed in the Victoriaand Albert Museum, and was of great 
value, containing some of the very earliest tubes, and others 
showing many variations, down to the latest types. It was hoped 
that the work of the society would receive a stimulus by the 
completion of these two matters. The hon. treasurer reported 
that the financial position of the society was sound, there being a 
credit balance of £40. Mr. C. E. S. Phillips was elected president 
for the ensuing year. 


Accorp1NG to a consular report for the year 1908, deal- 
ing with the trade of the Vilayet of Adrianople, Turkey, one 
motor car only, and that of British manufacture, has been im- 
ported, so that it cannot be said that there is any demand for 
these. The bad condition of the roads precludes for the present 
their general use in the country. A scheme has recently been 
under consideration by local financiers for the establishment of a 
motor-car service between the town of Adrianople and the railway 
station, some three and a-half miles distant. It has, however, 
been abandoned for the present in view of the probable construc- 
tion of a tram line between those points. It would, however, the 
report states, be possible to station two heavy cars in Adrianople 
capable of carrying goods and passengers between that town and 
Ortakeui, Mustapha Pasha, Kirk Kilisse, and Soufli. The roads to 
all these four towns are passable for cars, and there is a con- 
siderable traffic between them, especially for goods which are 
carried in ox wagons, 
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THE PEGU-MOULMEIN RAILWAY-SITTANG RIVER BRIDGE WORKS 


( For description see page 630) 








Fig. 2I—THE >TEMPORARY BRIDGE COMPLETED 








Fig. 22—TEMPORARY BRIDGE DURING CONSTRUCTION, WITH PILE DRIVING PONTOON 
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Fig, 23—STAGING WITH DREDGING GANTRY 
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MEETINGS NEXT WEEK, 


PuysicaL Socirry or Lonpon.—Friday, June 25th, at 5 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
“A Trantition Point in Zine Amalgam,” by Professor Carhart. ‘A Method 
of Producing an Intense Cadirium sor nae with a Proposal for the Use 
of Mercury and Cadmium as Standards in Refractometry,” by T. M. 
Lowry, D.Sc, F.C.8.  ‘‘On the Measurement of Wave-length for High- 
frequency Ele*trical Oscillations,” by A. Campbell, B.A. ‘An Electro- 
megnetic Method of studying the Theory of and Solving algebraical 
Equations of any Degree,” by A. Russell, M.A., D.Sc., and J. N. Alty, 
AJLEE. “The Sine Condition in kelation to the Coma of Optical 
Systems,” by 8. D. Chaln.ers, ‘* Exhibition « fa New Fery Thermo-electric 
Calorimeter,” by C. V. Drysdale, D.Sc. ‘An instruwent for Measuring 
the Strength of an Intense Horizonial Magnetic Fieli,” by F. W. Jordan, 
B.Se. “Un a Metnod of Determining the Sensibility of a Balance,” by 
Professor Poynting, F.R.S.,#nd G. W. Todd, M.Sc. ‘The Balance as a 
Sensitive Barometer,” by G, W. Todd, M.Sc. 








DEATHS. 
On the 9th inst., at Brentwood, Manchester-road, Bury, Henry Wess, 
aged 68. 
On the 9th inst., at Bowlacre, Gee Cross, Tomas CarTER BRELREY, in 
his 40th year. 
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The Life of a Locomotive. 


THAT veteran engineer, Mr. Price- Williams, has 
contributed to the Institution of Civil Engineers a 
selected paper on “ The Serviceable Life and Average 
Annual Cost of Locomotives in Great Britain.”’ 
Mr. Price- Williams enjoys an admirable reputation 
for his statistical skill. It is the manifestation of 
this skill that gives to this paper the value and 
interest that it beyond question possesses. It may 
be taken that the railways of the United Kingdom 
are worked by about one engine to the mile. There 
were in 1906, which is the period beyond which the 
paper does not go, 22,118 steam locomotives, while 
there were 22,936 miles of line open for traffic. In 
England and Wales there were 1.11 engines per 
mile; in Scotland 0.64 per mile; and in Ireland 
0.26 per mile. The paper deals with the loco- 
motive stock of fifteen of the principal railways in 
Great Britain, which in the aggregate account for 
90 per cent. of the total locomotive stock and 80 per 
cent. of the total mileage in the kingdom. Par- 
ticulars of the annual expenditure in wages and 
materials required for their maintenance and renewal 
have been furnished during the ten years, 1897-— 
1906, by the Board of Trade Railway Returns. 
From the data thus furnished, the author has 
prepared a table showing in the case of each 
railway the number of its locomotives in each year, 
and also the annual and aggregate amounts expended 
during that period in maintenance and renewal per 
engine, the cost of the labour and materials being 
supplied separately. ‘I'he principal figures in this, 
together with particulars of the average annual 
train-miles per engine, are given in a summary. 

Many questions are answered by Mr. Price- 
Williams, questions to which it is by no means 
easy to get trustworthy replies elsewhere. Thus 
we learn the average annual train mileage of 


engines. This varies considerably. Taking the 
year 1906, the greatest mileage was run on 
the London and South-Western, 26,000; the 


least on the Lancashire and Yorkshire, 13,290. 
We can compare these figures with the absurd 
statements that are made from time to time about 
the performance of foreign locomotives, as, for 
example, one purporting to be official, to the effect 
that certain Italian engines, habitually drawing 
trains of 300 tons behind the tender, made 40,000 
miles per quarter; andsoon. It must always be 
kept in mind, thatzin materials and workmanship 





the English locomotive is at least as good as any 
other in the world; while it would be difficult to 
find roads better than those on which it runs. We 
have nothing to do with “ might be.” Here is the 
solid practical fact that 27,000 miles is to be taken 
as the average maximum distance traversed while 
drawing trains by locomotives; while under different 
working conditions it may fall, as we have seen, to 
less than half as much. To what is the difference 
to be attributed ? It is clear that if a line is over- 
stocked, as the mileage is got by dividing the total 
number of miles run by the total number of engines, 
the nominal mileage may be much less than the 
real mileage, many engines not being used. Now, 
applying this to the figures we have given, we find 
that the London and South-Western Railway has 
0.78 engines per mile open, while the Lancashire 
and Yorkshire has no fewer than 2.36. This is, 
however, only one factor. There are, no doubt, 
many others which it would be wearisome and 
profitless to try and define. Besides, the train 
mileage never represents the whole mileage, because 
it does not include the running of “light” engines, 
nor shunting, nor time spent under steam in sidings, 
which all represent a certain consumption of fuel 
and wear and tear. 

There are various ways of dealing with a loco- 
motive. There is the Legree method in favour in 
the United States, “ Use up and buy more,” which 
gives, we understand, an average life of about ten 
years. There is the ultra conservative system, 
modelled on that of the Scotchman who had a 
pocket knife nearly half a century old and still in 
good order; it had had ore new handle and three 
new blades; and there is the happy mean which 
gives, as Mr. Price-Williams says, about thirty 
years as the average life of a British locomotive, 
and about 534,000 as the number of miles it has 
run hauling trains. The cost of upkeep varies very 
much, but for the fifteen railways named it amounts 
to an expenditure equal to the whole first cost every 
10.29 years. But there are such remarkable dis- 
crepancies that the average is worth very little in 
the way of instruction. Mr. Price- Williams takes 
the average price of a locomotive with its tender as 
£2500, which is far too little for a big modern 
engine. Some of the great six-coupled express 
engines of the present day cost at least twice as 
much. ‘Now, on the Great Central the cost per 
engine per annum for labour and maintenance is 
£299.19, which gives 8.36 years as the life of 
the locomotive, while on the Caledonian it is only 
£167.72, and the life of the engine is 14.41 years. 
The cost of repairs is greatest of all on the Great 
Western Railway, amounting to no less than 
£322.55, the life of the engine being only 7.75 
years. Mr. Price-Williams wishes to show that 
the money spent in repairs would suffice to pur- 
chase an entirely new engine in the time stated. 
Thus the whole locomotive stock of the Great 
Western Railway might be completely renewed 
every 7.55 years if the money spent annually on 
repairs were kept for that purpose. Reasoning of 
this kind is of little value in the running shed, 
though not without its use in actuarial work and 
accounting. 

A point of great importance is not raised at all by 
Mr. Price-Williams. We refer to the character of 
the repairs. Mr. Aspinall once said that a good 
engine never wore out. The renewal of pins and 
bushes and piston rings, and the re-boring of 
cylinders and facing of valves are quite small 
matters, costing very little. Round the boiler 
circulates all the trouble. The repairs and renewals 
of fire-boxes and flue tubes never cease, and the 
wear of the boiler and its appurtenances seem to 
augment in about the ratio of the cube of the 
pressure. It is for this reason indeed that so many 
locomotive engineers flatly refuse to carry more 
than 175lb. Nothing could be more instructive 
than a table setting forth the cost of the repairs 
and renewals of boilers on different lines with the 
pressures carried. It is true that the figures would 
not be complete unless we were told what was the 
character of the water used. In the days when 
marine boilers were fed with salt water the pressure 
had to be kept low, not because of the salt, but 
because of the sulphates which sea. water contains. 
which become more and more insoluble as the 
temperature increases. In just the same way and 
for much the same reason, while a particular feed- 
water may be perfectly safe if the pressure does not 
rise above 150 lb., it may be quite unfit for use at 
220 |b. 

One very unsatisfactory feature of modern rail- 
way working is the considerable increase which has 
taken place in the cost of maintenance and renewals 
during the last ten years. In 1897 it was £197.9 
per engine. In 1906 it was £242.96. Mr. Price 
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Williams draws consolation from the circumstance 
that as far back as 1869 the cost per engine was 
£249.8. Weseenothing inthis. It inno way alters 
the fact that the costisaugmenting. Now Mr. Price- 
Williams has nothing to do with reasons or causes. 
If we turn to the speeches of chairmen at annual 
meetings we learn that it is in the main due to 
augmented cost of labour; but this is not borne out 
by the figures before us. We may compare those 
for our two greatest systems—the London and 
North-Western and the Great Western. On the 
former line in 1900 wages per engine were £76.67, 
and in 1906 they were £81.7, quite a moderate 
increase. On the Great Western the figures were 
respectively £167.22 and £176.41. We cannot 
gather much from “cost of materials,’’ because we 
are not told what the quantities used were. The 
most striking thing about the figures we have quoted 
is the enormous cost of repairs and renewals on the 
Great Western line as compared with other roads. 
It is probably in the main due to the engines being 
harder worked, for in 1906 the London and North- 
Western mileage was 16,100, while that of the 
Great Western was a shade over 20,000. But, on 
the other hand, the labour cost per engine on the 
South-Western was only £136.31, while the mile- 
age was actually 26,000. It would be interesting to 
know how the enormous difference against the 
Great Western is brought about. Is it due to the 
characteristics of the engines, or must we regard it 
as the outcome of labour conditions peculiar to the 
Great Western system ? 

The value of figures such as those we have 
quoted is not and cannot be positive. It lies 
entirely in the stimulation of interested curiosity. 
Nothing is directly gained, for example, when we 
have learned that the cost of the upkeep of a Great 
Western locomotive is greater than that of any 
other railway engine. But much indirect good may 
be done if it sets on foot an inquiry which might 
result in a sensible reduction in the cost of repairs. 
Much, again, depends on what is charged to the 
locomotives when outlay is being apportioned. It 
not infrequently happens that different accountants 
have different views as to the distribution of 
charges, and so, unless we are certain that all 
charges are made on the same system by the various 
companies and their auditors, it is not safe to draw 
sweeping conclusions. It is very desirable, how- 
ever, that in these days, when railway companies 
must seek for economies, some definite information 
should be available as to the comparative cost per 
train mile of the maintenance of different types of 
engine doing the same kind of work. This, of 
course, is not supplied by Mr. Price- Williams; that 
would be too much to expect. What Mr. Price- 


Williams has done is to apply the principles and 


formule of the actuary in life insurance to the loco- 
motive engine, and he has shown by contrasting 
paper results with actual records that an astonishing 
degree of accuracy is attainable. We believe it is 
an open secret that he is now directing his attention 
to permanent way problems in the same way, and 
with equally precise results. 


The Board of Trade Railway Conference. 


WITHIN. the last few days there has been issued a 
Blue-book giving the results of the Conference on 
railway matters that has been sitting at the Board 
of Trade. This conference was appointed by Mr. 
Lloyd George when he was President, and was a 
result of his interviews with railway companies’ 
chairmen and officers as to the threatened railway 
strike in November, 1907, when he was enlightened 
as to the difficulties they had to contend with. 
There is no doubt but that up to then Mr. Lloyd 
George had been biassed by the views of the 
traders, and possibly by some impressions gathered 
from a probably hurried study of German railway 
methods. We make this last remark because of 
the erroneous statement subsequently made by him 
that there were no differential tariffs in Germany. 
It was characteristic of Mr. Lloyd George that 
the Conference was somewhat informal; it had 
no rigid terms of reference, sat with closed doors 
so that the members and witnesses could speak 
freely,and when sub-committees were appointed to 
report on particular questions, other members 
than those originally enrolled were added. But 
if the constitution and proceedings of the Conference 
were novel, the report now before us is more so. 
Witnesses were heard, but no names are mentioned 
nor any idea given of the purport of their evidence. 
We simply read such remarks as “it appeared 
from the evidence” and “ after full discussion and 
the examination of several important witnesses,” 
but who these were or what their views we know 
not. Possibly, and probably, the informality of the 





whole proceedings was its strong feature, and led to 
more practical results than it would under other cir- 
cumstances, because there is no doubt, had there been 
a probability of their evidence being made public, 
the witnesses for the traders and railway com- 
panies would not only have been less candid and 
open, but would have been guarded in their replies, 
for fear, to use a convenient colloquialism, of 
“ giving the show away.” 

In the report are twelve memoranda, prepared by 
members of the Conference, as to amalgamations, 
agreements, &c., nine of which are from the railway 
point of view, and one—by Mr. Mond—on the 
disadvantages of railway combinations from the 
traders’ point of view. In the former there is not 
much new argument used. Reference is made in 
most of them to the favourable views as to amal- 
gamations expressed by former Royal Commissions 
and Select Committees, but we submit that these 
hardly apply, as the amalgamations of those days were 
directed towards the grouping of branch into main 
lines and the consolidation of through routes, as of 
the Great Western main line between Paddington 
and Penzance, which was formed by five amalgama- 
tions and two new lines, and its line to Birken- 
head, which vid Birmingham was made up of eight 
and vid Worcester of six component railways. 
But now, excepting the North Staffordshire, Cam- 
brian, Furness, and Maryport and Carlisle, there are 
few small companies to absorb. We submit, also, 
that the railway case is not assisted by the reiterated 
assertion that the trains that run between compet- 
ing points, as between London and Manchester, 
and that start about the same time, are necessary 
in order to deal with the traffic of intermediate 
towns. This may be in part. the truth, but we 
imagine that, were the companies to agree, some 
hitherto competing trains could be withdrawn, 
as has a London and North-Western afternoon 
train from Manchester to Jondon, the Midland 
night train from London to Perth and Inverness 
at 7.15 and to Stranraer at 8.30; the departure 
times of others could be rearranged, as in the case of 
the North-Western evening train from Manchester 
to London, whilst others would be given more 
time, as on the Midland, and the West Coast 
11.50 p.m. from Euston. There are, however, here 
and there some items of interest in the memoranda, 
and the Blue-book also contains the report by two 
experts on an investigation of German railway 
methods. In an early issue we intend to deal with 
these, and then to alsorefer to the still closer relations 
created between railways by the alliance the North- 
Western and Midland have formed with the Lan- 
cashier and Yorkshire, and to the Departmental 
Committee appointed by Mr. Winston Churchill to 
deal with the question of railway agreements. 

But the outstanding feature of this report is the 
triumph of the railway case. Without the evidence 
it is difficult to know whether the representatives 
of the traders failed to rise to the occasion; 
whether they lost interest in the inquiry after it 
had proceeded, or whether they were, to use a term 
of the cricket field, outplayed. But it is hard to 
believe that men like Mr. Mond, Mr. T. R. 
Ellis, Sir W. Thomas Lewis—who is a trader 
first and a railway director afterwards—and Mr. 
Siemens would not show fight whatever the 
odds. They had at their back all the numerous 
trade organisations, chambers of commerce, and 
other bodies which have grievances against the 
railway interests. They, too, could, we feel 
certain, count on the support of Mr. G. R. Askwith 
and Mr. Llewellyn Smith, of the Board of Trade, 
in all questions where a change in favour of the 
traders was desirable. The advocates for reform, 
however, laboured under the great disadvantage of 
having to deal with a body of what Mr. Mond in 
the debate on the Three Companies Amalgamation 
Bill described as “very able men.” On the Con- 
ference there were seven general managers of rail- 
ways who were all at home with their subject. 
They were on their defence, and knowing what were 
the weak points of their case, their purpose was to 
guard these and prevent their becoming exposed, 
and to make the most of them where they were in the 
right. As the report is unanimous except for one 
dissent from one paragraph and two dissents from 
another, if must be acknowledged that the methods 
of British railways have been justified. The Con- 
ference has had good results for the traders too. 
The railways have made concessions, ¢.g., it has 
been agreed that the conditions under which con- 
signments are carried at owner’s risk rates shall be 
extended so that the companies shall be liable for 
other than “ wilful misconduct.” The Registrar of 
the Railway and Canal Commission is to hear 
certain cases instead of the more formal proceedings 
before the Commission. On the other hand, the 





railways are to receive further facilities when they 
desire to increase rates and charges. But the most 
important part is the recommendation as to the 
acquisition and holding of land, and the appointment 
of an Advisory Committee on railway matters which 
the Board of Trade may consult on such matters ag 
they think fit to refer to them. These we will 
probably refer to again in more detail. 


The French Naval Programme. 


THE Conseil Supérieur de la Marine has recently 
settled upon the basis of a Naval Defence Bill 
which is to be introduced in the Chamber of 
Deputies during the next session. According to 
this programme the navy should consist of 45 
battleships, 12 scouts, 144 destroyers, and 64 sub- 
marines, and the extreme date fixed for attaining 
this strength is 1925. The proposed composition 
of the fleet offers particular interest as showing the 
complete change that has taken place in the views 
of those responsible for the efficiency of the navy 
concerning the values of the various types of vessels 
composing it. The programme of 1900 consisted 
of 28 squadron battleships, 24 armoured cruisers, 
52 destroyers, 263 torpedo boats, and 38 sub- 
marines or submersibles. At that time the fate of 
the navy was in the hands of a small body of 
Parliamentary critics who founded what was called 
the “new school” in opposition to the older tradi- 
tions of the Conseil Supérieur de la Marine, which has 
always steadfastly adhered to the necessity of equip- 
ping the navy witha powerful first line of battleshijs. 
The “new school” unfortunately carried Parlia- 
ment away with its enthusiasm for swift armoured 
cruisers, or commerce destroyers, and a large 
flotilla of torpedo boats and submarines. As these 
critics gained in influence, so the Minister of the 
Marine, in the person of M. Camille Pelletan, 
became more and more autocratic, until the Conseil 
Supérieur de la Marine existed only in name. (n 
the downfall of M. Pelletan his successor en- 
deavoured to strengthen the composition of the 
navy in conjunction with the Conseil Supérieur de 
la Marine by putting in hand six battleships, but as 
Parliament was still in favour of submarines con- 
siderable prominence continued to be given to these 
little craft. In 1907, therefore, the strength of the 
fleet was theoretically fixed at 38 battleships, 20 
armoured cruisers, 6 scouts, 109 destroyers, 82 sub- 
marines of large displacement, 49 submarines for 
coast defence, and 170 torpedo boats. It will be 
observed that the programme which is to form the 
basis of a Naval Defence Act entirely suppresses 
armoured cruisers as well as torpedo boats, and has 
also diminished the number of submarines, while 
the strength in destroyers is largely increased. 
The fact that the Conseil Supérieur de la Marine 
should no longer attach any value to armoured 
cruisers is a little disquieting to our French friends, 
who see that their fleet of armoured cruisers has 
become practically obsolete at a time when two, 
Edgar Quinet and Waldeck Rousseau, are not even 
completed. As the life of battleships is fixed at 
twenty-five years, it follows that in 1925 the only 
vessels remaining will be six of the Patrie type and 
six of the Danton type, so that during the next six- 
teen years it would be necessary to build thirty- 
three battleships. While the Conseil Supérieur de 
la Marine have prepared the new programme, there 
appears little chance of its being put into execution 
at an early date. Pending the deliberations of the 
Parliamentary Commission, the work of reorganising 
the marine is at a standstill, and it is feared that 
France will have time to fall still further in the rank 
of naval Powers before she is ready to start upon a 
new programme of naval construction. 








THE MACHINERY USERS’ ASSOCIATION. 


At a time when property of ail kinds is threatened with 
attack, whether at the hands of rate collector or tax 
gatherer, it behoves all who have anything to lose to band 
themselves together to protect their common interests. 
In these circumstances the proceedings at the annual 
general meeting of the Machinery Users’ Association, 
which was held last Wednesday, are fraught with special 
interest. That the Association is gaining power and in- 
fluence is evidenced by the fact that the roll of member- 
ship has increased during the past year by the addition 
of 79 corporations and important firms. 

A record of the numerous activities of the Association 
is to be found in the report of the Council. 

The Association has done something to prevent the 
wastage which prevails in certain Unions in connection 
with the employment of valuers. It is the practice of 
some Boards of Guardians to enter into agreements for a 
period of years with the same valuers without asking for 
quotations for the work from other valuers. The Associa- 
tion took steps to bring this procedure to the notice of the 
Local Government Board, whose auditor, in a case in 
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which a Board of Guardians in the West Riding of York- 
shire was concerned, expressed the view that the expendi- 
ture was excessive, and that the Guardians should obtain 
tenders from other valuers. In the case of Bermondsey, 
the intervention of the Association was stil] more success- 
ful, the Guardians being surcharged with a sum of £112, 
which, in the view of the Local Government Board, had 
been overpaid to the valuers. 

As one might have expected, the vexed question of 
machinery rating occupies a prominent place in the report 
of the Council. While there is no Rating of Machinery 
Bill before the House of Commons this session, it is plain 
that the introduction of this measure every year for a 
number of years has had a moral effect upon the rating 
authorities. The attempts made by rating authorities to 
rate tenants’ machine tools were the principal cause of 
the foundation of the Association in the year 1889, and 
for many years thereafter it was incessantly engaged in 
various parts of the country in stamping them out. So 
successful have these efforts been, that with one exception 
there has been no contest relating to the matter during 
the last year. The exception almost proves the rule. A 
firm of colour printers in Southwark obtained some new 
machinery. The Assessment Committee promptly in- 
creased the assessment. The ratepayers appealed to the 
London Quarter Sessions. Before the appeal was heard, 
the solicitor to the Assessment Committee informed the 
solicitor to the Association that he did not intend to pro- 
ceed with the appeal; and consented to its being struck 
out on payment of taxed costs. 

This case is enough to show that the increasing efforts 
of the Association during the last twenty years have been 
attended by good results. But it is only a moral victory 
that has been gained. Boards of Guardians do not like 
to be too exorbitant when they know that the Association 
is ready and willing to espouse the cause of the unhapp 
ratepayer. We trust, therefore, that the Association will 
not relax its efforts to obtain legislation on the subject. 
There can be no question that as the law of Fngland now 
stands, moveable machinery may be taken into account 
as enhancing the rateable value of premises. There is a 
whole series of decisions on the point. 

In the Hunslet Union case, which was decided in 1905, 
a jobbing engineer appealed against a rate made upon 
bis premises upon which he had certain loose machinery. 
The Recorder assessed the premises on the basis of the 
rent which a hypothetical tenant would give for the 
premises already equipped with the necessary machinery 
as included in the demise—a rent which would be some- 
thing more than the rent which would be given for the 
bare premises without the machinery. The Recorder 
took the value of the machinery into account as en. 
hancing to some extent the rent of the premises, but put 
no separate rent or value on the machinery as such. The 
machinery in question admittedly formed no part of the 
freehold, nor was it affixed thereto. It had been placed 
on the premises by the appellant, who was the tenant. 
It was held by the House of Lords, affirming the 
decision of the Court of Appeal, that although a particular 
set of machinery be no part of the freehold, yet if the 
premises and the machinery upon them are being so used 
that the machinery makes the factory appropriate to the 
industry carried on there, the machinery is not to be 
disregarded in assessing the value of the premises 
occupied and used as they are, with the accommodation 
end furniture which are necessary in order to carry on 
the manufacture that is being conducted on the premises. 
The rating authority ought not to analyse what would 
probably be the initial arrangement between landlord and 
tenant as to which of them should provide the machinery 
or any part of it. It was held therefore that to increase 
the amount of the rate which is exacted from the tenant 
the rating authority may form a judgment upon the value 
of machinery not attached to the freehold. This decision 
may be summarised by saying that in estimating the 
rateable value of a forge, regard is to be had not only to 
the building and the anvil fixed to the floor, but to the 
very sledge hammer which is wielded by the blacksmith. 
It is against this principle of taking the “moveable 
machinery” into account that the Machinery Users’ 
Association has waged increasing warfare for the last 
twenty years. As showing the feeling of manufacturers 
and workmen on the subject, we cannot do better 
than refer to the following extract from the speech 
of Sir William Holland, when moving the second 
reading of the Rating of Machinery Bill in 1904. 
He said: “ To most constituencies the provisions of this 
Bill may be a matter of indifference, because in their 
districts there is not a large quantity of loose machinery 
and loose tools; but to some of the constituencies, 
such as Oldham, Bolton, Preston, Blackburn, Bradford, 
Huddersfield, and Leeds, the approval of the House is in 
this matter a question almost of life or death. The 
textile operatives are therefore as strongly in favour of 
the Bill as the employers. In this case, as in others, 
Scotland may be cited as a good model. The practice of 
rating there is exactly the practice proposed in this Bill.” 

We are glad to observe that the Association has ex- 
tended its sphere of usefulness to assisting its members 
to reduce their income-tax payments as far as they law- 
fully may. Under the Finance Act, 1907, users of 
machinery whose undertakings are not producing profits 
can claim an allowance for the annual loss they sustain 
by reason of the wear and tear of their “ machinery or 
plant,” such allowance to be carried forward to future 
years until the profits of the undertaking allow the whole 
or any part of the allowance as accrued to be deducted. 
The Association has been able to arrange satisfactory 
allowances of this character on behalf of several of its 
members, 








THE DIAMETER AND LENGTH OF BOSSES. 
By R. A. LEWIS. 

_ A FEW coefficients, applicable equally to dimensions in 

inches or in millimetres, may serve to illustrate the prevail- 

ing proportions of a boss and arms to their shaft; they are 





mean values derived entirely empirically from a comparison 
of comparatively recent constructions in steel. 

The basis throughout is the diameter ‘‘3’’ of the shaft, 
which is supposed to be of just the right size required to 
transmit or convey its full strength into the boss which’ is 
fixed upon it. 

Where the shaft, for any reason, has been increased in 
diameter above 5, recourse must be had to its diameter in the 
bearing, if that is 5, or else to the theoretical size of the 
diameter, provided this conforms to the above stipulation. 

Reference is made throughout to the modulus of section, 
as given in Unwin’s book, ‘‘ Elements of Machine Design.’’ 
These moduli, when being calculated, can be split up 
and added together as in weight calculations. In the 


modulus for circular cross sections, the factor a has been 


purposely omitted as involving unnecessary work; but the 
coefficients include it. These theoretical moduli admit of a 
comparison of the formule, and mutually e tablish and con- 
firm their correctness, so that misleading or antagonistic 
results cannot be obtained. 

D = outside diameter of boss, 

d = diameter of hole in boss, 

l = length of boss 
Then, for the crank web of a built-up steel marine crank 
shaft— 

Di—d* 4 x 4.6 
b t 


(1) 


and if d = 6 
D‘-8 = 8! x 4.2 
at 3 areore ee, 
D l (2) 
Small crank shafts where 4 is less than 84in. require the co- 
efficients to be modified, 
8.5-—6 


4.6 into : 4.6 + 
6 


(3) 
and 2. 49 into : 4.2 + oe-* (4) 
4 ) 


Built-dp Marine crank shafts nearly always have a bearing 
at either side of the crank; but in the case of an overhurg 
crank, where the bearing supports the shaft at only one side 
of the crank arm, both the shaft and the crank arm will be 
more severely strained than in the built-up crank; and, 
therefore, the coefficiente in (1) and in (2) ought to be increased 
accordingly. 

Rudder tillers and quadrant tillers represent probably the 
case where the stresses are applied with greater violence than 
in any other class of overhung cranks. 

In actual practice forged steel working 

tillers have as coefficient ee 
and spare tillers have as coefficient ) 
whereas steel casting quadrant tillers 

have as coefficient... ... ... .. 53 . (7) 

Similar comparisons of the strength of the cross section of 
the crank arm or lever or spokes, which convey the full 
strength of a shaft of 5 diameter away from the boss, give in 
the following formula :— 


Modulus = 


54 (5) 
5.1 (6 


af x ici 
coefficient : (8) 
zy 


where « = number of arms or spokes; y = length of lever- 
age of the cross section under consideration, measured from 
the centre of the shaft; the values of the coefficients as 
follows :— 
Forged steel rudder tiller e.. 5, » a 
Cast steel quadrant tiller lee (10) 
Steel castings for wheel-gearing generally are subject to 
less excessive strain, and for the cross section of arm— 


Near the boss the coefficient is ... 16 (11) 
Near the rim the coefficient is .24 (12) 
While the wheel boss itself conforms to 

(1), where the coefficient is ... 4.6 (13) 


Where the shaft 5 is less than Tin. diameter, similarly to 
(3) and (4) the coefficients may with advantage be increased 
thus :— 

For (11) -_—* : 

50 
vin. — 3 
33 

These modifications, if trausposed into millimetres, would 

read as follows :— 


(14) 
(15) 


.16 to .16 + 


For (12) .24 to .24 + 


(3) 4.6 + a = (16) 
(4) 4.2 + a ae (17) 
(14) 16 + a (18) 
(15) 24 + eS 3 (19) 


Special considerations as to the presence or absence of slip 
or resilience, or else violent impact, may cause other values 
for these coefficients to be preferred: but as those given 
above represent a fair average obtained from a number of 
separate calculations, from which all abnormal results—both 
those too high and those too low—had been eliminated, they 
may claim to be worth consideration. 

Furthermore, the saving in weight by adhering to a 
reduced coefficient is but trifling when by judicious applica- 
tion of the material an increase in weight of 10 per cent. may 
double the strength of that cross section. 

The modus operandi, when using any of these formule, 
will probably be the following :—The constructor or draughts 
man, having made himself sure of the size of diameter 34, 
makes a sketch to the sizes which he deems suitable; where- 
upon he or his assistant, according to the particular formula, 
reckons what coefficient these sizes will give. On comparing 
this with the coefficient given in this paper, he may modify 
his proposed sizes, and after one, or at the most two trials, 
the approximation will be close enough. 

As the formule are not complicated, no difficulties need 
occur. 

As to the stresses put upon the steel, whether of the shaft 
or of the crank web or wheel, as they will be only a certain 
proportion of the stress represented by the limit of elasticity, 
they may, as a rule, be looked upon as identical. Should, 
however, special considerations require a difference to be 
made, a coefficient representing this relation can be intro- 
duced purposely. 

Thus very little need be left to the ‘‘ rule-of-thumb;’’ and 





if the system be adopted of making a note on the drawing of 
the resultant coefficient—against the various details—a 
revision of the calculations and of the motives governing 
them would be greatly facilitated. 
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Millwrighting. By James F. Hobart. London: Hill 
Publishing Company, Limited, 6, Bouverie-street, E.C. 
Price 12s. 6d. net.—A vast amount of practical information 
is contained in this book concerning millwrighting. Its 
object, the author states, is to enable a millwright to begin 
his work where others left off. The author first considers 
what the millwright is. Then he turns his attention to 
factory location, and from that he passes on to laying out 
buildings. ‘‘The Builder’s Level and Foundations ”’ is the 
title of another chapter, and following this other chapters 
deal with foundations and the carpenter’s level, erecting 
building and machinery foundations, the erection of build- 
ings, walls and machinery supports, roof timbers and trusses, 
the strength of materials, laying out shafting, putting pulleys 
in place, belts and belting, setting up machines, babbitting, 
scraping and lubricating, steam and water pipe fitting, erect- 
ing steam engines, steam boiler setting, and some shop work. 
The book is an American publication. 


The Railway Year-book for 1909. London: The Railway 
Magazine, Railway Publishing Company, Limited, 30, Fetier- 
lane, E.C, Price 2s. 6d. net.—The present edition of the 
‘* Railway Year-book’’ is the twelfth annual volume, and 
many of its outstanding features have been further developed 
and standardised in the 1909 edition. Informatioa on several 
subjects relating to railway matters has been included for the 
first time. The professional biographical sketches contained 
in the ‘‘ Railway Officers’ Who’s Who”’ have been brought 
down to date, and biographical notes necessitated by the 
latest new appointments have beef added to this section. 
The maps have been revised where necessary, and new maps 
have also been added. The statistical information, we are 
informed, has received careful attention, and the latest 
figures available have been introduced. Proofs of the whole 
of the contents, the preface states, have been submitted to 
the railway companies and others concerned. 


Antimony. By Chung Yu Wang, M.A., B.Sc. London: 
Charles Griffin and Co., Limited, Exeter-street, Strand, W.C. 
Price 12s. 6d. net.—There does not, the author of this book 
states, appear to be any English text-book devoted to the 
special consideration of antimony, the subject only being 
dealt with in general treatises on metallurgy. This has 
caused him to produce the present volume, which is probably 
the most exhaustive work of the kind. Its various sections 
deal with the history of antimony, the chemistry of anti- 
mony, the mineralogy of antimony, the geological occurrence 
of antimony ores, the metallurgy of antimony, the antimony 
preparations and their uses, the analysis of antimony com- 
pounds, the production and valuation of the ore, and the 
principal mines and smelting works. The book is one which 
should prove of service to metallurgical students, to manu- 
facturers, and to users of antimony. 


Ainsley’s Engineers’ Manual of the Local Marine Board 
Examinations. 25th edition. Revised by Tom Wake, West 
Hartlepool. South Shields: Thomas L. Ainsley, Mill Dam. 
Price 10s.—As is well known, this book is intended for the 
use of marine engineers who are desirous of obtaining first or 
second-class Board of Trade certificates, and the work is 
drawn up with a view to self-instruction ; but, at the same 
time, it is equally suitable for use in schools. This new 
edition has been thoroughly revised and brought up to date. 
New questions recently set by the Board of Trade, both verbal 
and otherwise, have been added. Sundry useful tables are 
also given. The drawing book, which is attached to the main 
volume by means of an elastic band, has been entirely recon- 
structed to meet present-day requirements. The first nine- 
teen drawings were recently set at examinations. 


Force of the Wind. By Herbert Chatley, B.Sc. (Engineer- 
ing). London: Charles Griffin and Co., Limited, Exeter- 
street, Strand. Price 3s. net.—This book deals with wind 
pressure in relation to engineering. It contains chapters on 
the practical importance of wind pressure, impulsive force, 
variations in velocity, stream line theory, stresses in struc- 
tures due to wind, train and motor resistance, effect of wind 
on water, and scouring effects of wind. The formule are 
simple, and calculus methods are only introduced in a few 
places. The author has endeavoured to bring the matter 
as nearly up to date as possible, and he has included the 
results recently published by Eiffel and Lanchester. The 
book is one which is easy to follow. 
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TRANSPORTER FOR MINING WORKS 


MR. A. R. GROSSMITH, KETTERING, ENGINEER 











A NOVEL TYPE OF TRANSPORTER. 


THE past ten years has seen considerable development in 
mechanical methods of mining ironstone ore in Northamp- 
tonshire, Lincolnshire, and elsewhere. Previously hand 
labour alone was resorted to, the overburden or callow A— 
see Fig. 2—being removed by means of barrows and planks 
across the cutting B to the spoil bank C, which, thus kept 
open, serves to admit the trucks alongside of the exposed bed 
of ore D for loading. Where steam excavators are employed 
a travelling conveyor of some kind must be used in conjunc- 





Fig. 1 


eyebolts at the rim, the spokes being arranged tangent 
fashion, in the same manner as in an ordinary cycle wheel. 
The lower end of the hub is carried on roller bearings at the 
centre and, without load, the wheel can be easily pushed 
round by a boy. 

In practice it is driven by a single cotton rope lin. 
diameter running in a groove beneath the rim of the wheel. 
Projecting from the rim is an annular table 3ft. 6in. wide, 
forming a platform round the entire circumference. The 
wheel may be revolved in either direction, in accordance with 
the desired advance of the machine. When at work the 
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Fig. 2—ELEVATION AND PLAN OF THE TRANSPORTER AT WORK 


ion with it, to transport the dirt to the far side of the 
cutting, as the keeping open of the railway is essential. For 
this purpose tray and belt conveyors have hitherto been used; 
but the first of these is low in capacity, and the second, 
though more efficient, is expensive both in first cost and 
maintenance. 

In Figs. 1 and 2 we illustrate a conveyor of a new design, 
which has, we understand, been in successful operation con- 
tinuously during the past two years at the mines of Lloyd’s 
Ironstone Company, Limited, Corby, near Kettering. It 
consists essentially of a large wheel 80ft. in diameter, the 
rim being supported solely by wire tension spokes radiating 
from a light steelwork hub at the centre, and tightened by 


platform receives its load of earth at a uniform rate from the 
mechanical hopper E, and carries it round to the scraper or 
plough K, which pushes off the dirt in a continuous stream. 
This plough is an important feature in the invention, as the 
operator may adjust it to any desired point of the circum- 
ference without stopping the wheel, and by this means a much 
more uniform distribution of the earth on the spoil bank is 
effected. The method of adjusting this plough, which is 
carried on an arm pivoted on the hub, but does not revolve 
with it, may be seen by reference to Fig. 3, which is simply 
diagrammatic. This illustration also shows the method of 
revolving the main wheel. When it is stated that in most 
cases the land after it has been turned over has to be restored 








for agriculture, the importance of being able to adjust the 
point of discharge will be realised. The plough is set at an 
easy angle and effects its purpose without much frictional 
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Fig. 3—DIAGRAM OF WHEEL AND DISCHARGING PLOUGH 


resistance, whilst the wear and tear on the platform, which 
is of tin. plate, is practically negligible, six months con- 
tinuous work at a capacity of 400 to 500 yards of sandy 











Fig. 4-MECHANICAL HOPPER 


material per day not having sufficed to remove all the bloom 
from the plates. 
The conveyor has not yet been tested to its full capacity, 
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as it is designed to deal with a much greater volume of dirt 
than can be dug with the steam navvy which is at present 
feeding it. It is intended to deal with 4cwt. of load to the 
lineal foot of platform, and can be revolved at a rate of six 
revolutions per minute, without the centrifugal force affecting 
the load. This would give a practical capacity of over 500 cubic 
yards per hour. The material now being removed is tough 
clay and sand in about equal quantities, and it is found that 
large lumps of clay weighing nearly half a ton are easily 
negotiated. 

The power required to operate the machine is small on 
account of the absence of chains, rollers, idlers, kc. The 
wheel, including hub and platform, weighs 7 tons, and is 
supported horizontally on thecantileverarm F—Fig.2—which 
iscarried on trunnions at G. These enable the end of the beam 
to be raised or lowered according to the thickness of the bed 
of rock and to allow the locomotive and wagons to pass under 
at H. The underframe upon which the whole machine is 
supported is provided with a turntable at J, which is a great 
convenience in narrow cuttings, as it allows the whole 
machine to stand obliquely with the cutting independently of 
the direction of travel. A small boiler and steam engine are 
arranged on the revolving part for driving the wheel and 
hopper and by means of a clutch to propel the machine. 

It is claimed for this type of conveyor that it offers an 
advantage impossible to its predecessors, owing to the fact 
that the spoil can be deposited behind the machine as it 
advances along the cutting, thereby avoiding the necessity of 
carrying it so far, and keeping the base of machine free from 
rolling lumps, and that besides its usefulness for the work 
named it will be found adaptable for many other purposes, 
particularly where a machine is required to spread the 
material over a wide area. 

The mechanical hopper E deserves special attention from 
the fact that it has proved successful in dealing with the 
“‘dump’’ of steam navvies without serious injury or block- 
ing. It is a well-known fact that surface clay, when wet, is 
a most difficult material to deal with, and that when it is in 
large lumps such as those dug by a navvy it will clog and 
refuse to fall through an ordinary hopper. Furthermore, 
when these lumps are mixed with fine earth and slime the 
work of removal by hand is a great hindrance. The appa- 
ratus, which has been specially designed for carrying out the 
work, is illustrated in Fig. 4. In this A is a disc of mild 
steel plate fin. thick and 8ft. in diameter, which is revolved 
by means of bevel gear, in a similar manner to an under- 
driven mortar mill. B is a stationary guard 2ft. high of 4in. 
plate standing vertically and surrounding the disc, with the 
exception of that portion where the material is desired to 
discharge. The guard is held in position by brackets from 
the main beam. C is a ring 3ft. 6in. diameter and 4in. high 
which takes the pressure or thrust of the inside end of the 
plough or scraper D, the outside end of which is held secure 
by one end of the guard B. The material being dumped in 
is carried round until it meets with the plough, and is then 
thrust out at the opening in the guard on to the conveyor, 
and if a greater quantity accumulates at the opening than 
the conveyor can deal with it rides over the plough—which is 
only 6in. high—and comes round the hopper again, thus 
keeping up a uniform feed. By this arrangement the in- 
ventor claims that a great saving of headroom is effected, and 
that it can be universally applied to any form of conveyor or 
elevator in which a positive and uniform feed of mixed mate- 
rial is required. 

The entire patent rights of this apparatus are in the posses- 
sion of Mr. A. R. Grossmith, who has appointed Rubery, 
Owen and Co., of Victoria Ironworks, Darlaston, sole manu- 
facturers and selling agents. 








WIND TURBINES. 


A WIND turbine for which saveral advantages are claimed 
is manufactured by the Steel Wings Turbine Company, of 
St. Stephen’s House, Victoria Embankment, Westminster 
Bridge, S.W. It differs from the ordinary types in that the 
steel tower is free to turn in top and bottom swivels, with the 
idea that the wheel may always be set at the correct angle with 
respect tothe wind. The top swivel is held by steel wire ropes 
anchored to the ground, and the bottom swivel, which is hollow, 
turnson roller bearings. The drawing, Fig. 2, showsthe general 
arrangement of asmall turbine of this type, the wheel being 12ft. 
in diameter and the tower 30ft. high. Details of a 20ft. wheel 
are given in Figs. 1 and 3. It will be observed that the 























Fig. 1—WIND TURBINE WHEEL 


wheel revolves on an axle which is supported in bearings on 
both sides. To reduce friction to a minimum roller bearings 
are used. A gravity governing adjustable tail is hinged on 
ras of the tower, which automatically regulates the 
speed. 

_ One of the principal advantages claimed for this construc- 
tion is that a log of wood placed on the ground is all that is 
necessary for a foundation. Turbines of this kind may be 
erected over a well by placing a substantial log of wood across 
the opening and mounting the tower on this log. This 
alrangement, it is pointed out, enables the well to be worked 


by any other method at the same time. The wheel being 
supported in bearings on both sides, enables wheels of un- 
usually large dimensions to be employed. It is claimed, in 
fact, that turbines can be constructed with wheels up to 150ft. 
in _- and that such machines are absolutely tornado 
proof. 

When these turbines are used for pumping, on each end of 
the axle there is a variable stroke crank which operates long 
connecting-rods leading down to a cross bar, which reciprocates 















































A, 


lA 
NY Guy Ropes pessthrough| i 
i BS Y \ sles B Double Mitel a a i 
\ 
Y/ | \ ' 
1 L a \ 
i 
f--27- f ' 
1 | f | i ! 
1 i i 2 l lf 
ii W Qe = eae 
HY Hy es) fF a 
t t iW | H 
+ || \ \\ Ye 1 | WV 
i iv | ij H 
| |] \\Variable Throw | ke ' 
il | | i \ Crank | ; \ 
ff H | | 
1 1t W1 \ {! \ 
an 
l I H 
4 i | \ ir \ H 
| ay a ' 
1 | in oman 4: : 
i | \Vi ' 
\ 
| | \ H 
1 \ 
ul | 
om - } | 
-Sb-ttyt 7 
oan ta ‘ 
HY We 
Ne 
) 12 
i s 
» & 
3 
I\\ Ws = 
ee emi 
































































































| g 
f i & { 
f | & | lf 
r e4 
| | R! ; ' 
' >! | r 
i 1 ~! : 
' f S| ‘ 
i <x; } j 
\ a ' 
! il lis , : 
{ if \ H . | ' 
— \\ 14 - an 
is 1 | ! 
1 | / ' 
| If | 
| | i lil ' 
1 fA} Sa fit ’ 
\ A | Wf Wiq}i 3 
j }4 
V/s! | Witt N/T] : 
7 S| |f Pa\G ey) aes 4) a 
S } | Fa 
! ; if | = 
h | a! > 
; \ | \ | | 1 
t | h | 1a) 
I h\ | ia) © 
' ' sl\ WJ | \\ - 
‘> \ Qi ¢ 3) 
' i OI _ N 
VN | Z| S HEX | 
; iJ | et} \ | 
H } Bt 
’ . h 
i\ JN S 
1 \ iY, 
4 ] I 
ys 2 AS | 
We | Si 
\ 2 ) 
tS 
— + 
iW | Ss 
\ ear 
Strainer: +e —— 
: If Aack]) uadrant 
Tank | cmos aes 
} I ‘| Hand Gear 
AK Chain 





Fig. 2—WIND TURBINE 


just under the wheel, giving strokes which can be varied up to 
8ft. To this crosshead the pump rod may be connected, which 
latter passes through the bottom bearing. The gear is so 
balanced that the wheel never stops when the pump is on the 
bottom stroke. It is not absolutely necessary that turbines 
of this type should be erected directly over the well, for in 
cases where the well is situated where this practice would not 
be possible, the turbine may be erected in a convenient 
position and pipes taken to the water. The makers direct 














Fig. 3—HUB OF WHEEL 


attention to the fact that owing to the use of roller bearings 
and automatic lubricating gear the efficiency of these turbines 
is high. It is also claimed that owing to the manner in 
which the stresses are taken considerable strength is 
secured. 

For electric lighting purposes the company supplies a plant 
which has several special features. Naturally, a continuous- 
current dynamo is used in conjunction with a battery and 





automatic regulator. The dynamo develops a constant 


pressure over a wide range in speed. It is said to be im- 
possible to overcharge the battery, and at the same time not 
to be necessary to stop the dynamo when the battery is fully 
charged. The plant is thus automatic in its action and a 
permanent attendant is not required. Another claim made 
for the system is that it enables the power of the wind to be 
used in a very efficient manner. Storage batteries provided 
with each installation are of sufficient capacity to cover the 
possibility of any ordinary period of calm. 








NEW ELECTRIC POWER STATION FOR THE 
GENERAL POST-OFFICE. 


EXCELLENT progress is being made with the equipment of 
the new electric power station for the General Post-office, 
which has been erected on a site on the south side of the 
Thames between Blackfriars and Waterloo Bridges. The 
gradually increasing cal] for light and power current at the 
old General Post-office, and the difficulty of making any ex- 
tensions of the plant installed at St. Martin’s-le-Grand, has 
for some time past made it clear that a separate power 
station would have to be provided. The opening for public 
service in June next of the King Edward addition, which is 
being built in reinforced concrete on the Christ’s Hospital 
site in Newgate-street, would have thrown an impossible task 
on the existing plant. Hence the decision to build and equip 
a separate station on Thames bank, which will be in a posi- 
tion to supply current in time to meet the lighting require- 
ments of the King Edward building. At present the G.P.O. 
has two small plants at St. Martin’s-le-Grand, one at the old 
G.P.O. East and the other at the G.P.O. South, with a 
separate pneumatic plant at the G.P.O. West. The latter 
plant is old, the engines being of the beam type, while the 
other installations are driven by early pattern Willans 
engines. This equipment will be superseded when the new 
plant is put in service. 

The site of the new power-house- being.on the river side, 
some trouble was naturally experienced with the foundations, 
a layer of thick concrete with courses of asphalt being neces- 
sary to obtain a water-tight condition. The foundations go 
down 21ft, into the ballast. The method of construction 
adopted for the building is steel work filled in with brick, but 
at the eastern end the wall is only a temporary one of corru- 
gated iron to facilitate future extensions, for which purpose 
the adjoining site has been acquired. Including the base- 
ment, the power-house consists of five storeys, in which pro- 
vision has been made for offices both for the engineer in 
charge and the superintending engineer of the G.P.O. On 
the flat roof of the building has been mounted an electric 
crane, and an automatic grab of 15cwt. capacity operated by 
the crane will lift the coal out of the barges into an 
automatic weighing machine. From thence the coal will be 
delivered to a gravity bucket conveyor and tipped into the 
coal bunkers, of which there are seven, each with a capacity 
of 100 tons. The conveyor plant has a capacity of 40 tons 
per hour. The coal handl ng and conveying plant has been 
supplied by Babcock and Wilcox, Limited. It should be noted 
that before delivery to the boilers the coal is again weighed 
for statistical purposes. The boiler plant consists of seven 
Stirling water-tube boilers, three of the land and four of the 
marine type, the former being designed to evaporate 
20,0001b. of water per hour, and the marine boilers 
17,750lb. They are to be served by Babcock and Wilcox 
automatic chain grat stokers. It is intended to employ as 
fuel a bituminous slack, and the ashes will be handled by the 
coal conveyor on its return trip and delivered to the ash 
bunkers for carting. Condensing water will be drawn from 
the Thames, for which purpose three 24in. pipes have been 
carried out into the river from the base of the power-house 
wall at a depth sufficient to keep the pipes well submerged 
even at low water of spring tides. The water will be pumped 
through the pipe line by a set of three Rees Roturbo centri- 
fugal pumps, with a combined capacity of 7500 gallons per 
minute, Owing to the muddy condition of Thames water, a 
straining plant is also being provided to prevent choking of 
the condenser tubes. Two strainers are being now erected, 
one a Bailey and Jackson rotary strainer and the other a 
Willans-Roberts vertical strainer, the latter of a somewhat 
new type. A Clay Cross economiser of 640 tubes has been 
provided. 

The power-house plant is to consist of three Willans- 
Parsons turbines, direct coupled to three Dick-Kerr alter- 
nators, two of 1000 kilowatts capacity running at 1500 revo- 
lutions per minute, and the other of 500 kilowatts capacity 
at 3000 revolutions. This plant is being erected under a 
guaranteed consumption of 17 lb. of steam per kilowatt hour, 
with 150 deg. superheat and 27in. vacuum. A small auxiliary 
Willans set will be provided for exciting purposes, and a 
motor generator is being supplied by the British Thomson- 
Houston Company. There isa fine well-lighted plant-house, 
162ft. by 136ft., with no floor above, and equipped with a 
20-ton Broadbent travelling crane. This is a three-motor 
crane, fitted with a 10 horse-power British Thomson-Houston 
lifting motor and 2 and 4 horse-power traversing motors. 
The erection of the main switchboard in the gallery will be 
carried cut by the British Westinghouse Company, which is 
just about to start on the work. The design adopted is that 
of automatic solenoid oil switch control. 

Current will be generated at 6600 volts, and transmitted by 
a duplicate cable system by way of Blackfriars Bridge to 
three sub-stations, one at the G.P.O. South in Queen 
Victoria-street, one in the G.P.O. West, and the third in the 
new King Edward building. All the sub-stations will be 
interconnected. The current will be transformed down to 
about 110 volts for lighting and 220 or 440 volts for power. 
In the G.P.O. buildings metallic filament (Tantalum) lamps 
have been in service for some time past, and it is intended 
that the lighting of the new King Edward building shall also 
be carried out by metallic filament lamps. The main power 
requirement of the G.P.O. is for the pneumatic tube plant. 
There are in all about 40 miles of tubes, mainly 2gin. lead 
tubes, radiating from St. Martin’s-le-Grand, and their work- 
ing at the present time calls for nearly 500 horse-power. The 
tubes are operated at 10 lb. pressure per square inch on the out- 
ward journey and 8lb. pressure on the return. The new 
pneumatic plant will consist of five or six electrically-driven 
reciprocating air pumps. Current is also required for electric 
lifts and for charging the accumulators for telegraph and 
telephone working. A conspicuous feature of the new power- 
house is the fine chimney-shaft, rising 180ft. from ground 





level, which has been built by the Alphons Custodis Company. 
The building has been erected under the superintendence of 
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H.M. Office of Works, and the whole of the equipment is 
being installed under the direction of Major O’Meara, 
Engineer-in-Chief to the G.P.O., and the electrical staff. The 
cost of the building and plant will be about £150,000. 








THE MEKER BURNER. 


SOME months ago the Cambridge Scientific Instrument 
Company submitted to us for test a form of Bunsen burner 
which has lately been invented. We have had this burner in 
intermittent use ever since. It is known as the Méker, 
and whilst in general principles it does not differ from 
high temperature Bunsens that have preceded it, it 
has features of its own which are distinctly good and note- 
worthy. Chief of these is undoubtedly a loose nickel grid 
which fills the mouthpiece. The general practice hitherto 
has been to employ a perforated metal sheet or wire gauze 
for this purpose. In the burner under description a cast 
nickel grid about 4in. deep, and with holes 2mm. square is 
employed. In the sectional illustration given below this 
grid is marked C. It rests, it will be seen, on the top of the 
tube, and is retained in place by a sliding brass cap, so that 
it is instantly removable. The grid, of course, just as the 
wire gauze does, prevents the flame from flashing back ; but 
it appears from the nature of the flame to have another 
effect. Owing to its depth each of the passages through it 
becomes practically a separate burner; and if the flame is 
examined it will be noticed that every cell is crowned by a 
little blue cone, which does not merge into or combine with 
its neighbours. Above thesummits of these little cones all the 
flames combine into a long steady pointed flame of a very high 
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SECTION OF THE BURNER 


temperature. From this methcd of building up the flame 
it results that the long blue cone which is familiar in ordi- 
nary burners is absent, and the hottest part, instead 
of being a good way above the tube, is only a centimetre or 
so above it. The whole body of the flame is, we are 
informed, shown by the thermo-couple to be quite homo- 
geneous and of the same temperature throughout. It appears 
to be slightly oxidising. 

The grill itself, as might be expected, never gets very hot ; 
but it may have, to a certain extent, the regenerative effect 
that is claimed for it. To our minds this is a small matter 
in comparison with the excellent form of flame that results 
from its use. 

In other respects the burner differs but little from existing 
forms. The section shows all that there is to be seen, and 
tells nearly all there is to tell. It will be noticed that the 
air supply is very large, and that the tube is shaped in a 
special way, which has been found to ensure perfect mixture. 
Tkere is no method of tontrolling the air, and none seems to 
be necessary, as the flame may be turned up and down with- 
out losing its character, and it does not strike back or blow 
out readily. The workmanship of the burner is exceptionally 
good. Five ordinary straight sizes are made, and there are 
also various modifications for use with compressed air, for 
furnaces and so on. The Méker is a distinct improvement 
on the ordinary laboratory Bunsen. 








THE ELECTRIC FURNACE AND ELECTRICAL 
PROCESS OF STEELMAKING.* 
By W. RODENHAUSER (Saarbriicken). 
(Corcluded from page 618.) 

ir is no doubt within the knowledge of many that electric gene- 
rators were required for the older types of electric furnaces which 
produced current at a low periodicity, and the larger the weight 
of the charge, the lower the periodicity must be kept. The 
generating plant for producing these low periodicity currents is 
very costly compared with normal machines. 

In the earlier electric furnaces the power factor (cos ~) was 
necessarily very low, on account of the large space between the 
primary winding and the annular bath of metal which constituted 
the secondary, and so the electrical generators supplying such a 
furnace were working under very unfavourable conditions. 

The following examples show the periodicity of the current 
suited to the different sized Kjellin furnaces :— 

1500 kilegramme charge, 15 cycles per second. 
300U kilogramme charge, 10 cycles per second. 

With a charge of 8000 kilogrammes the periodicity must be 
reduced to 5 cycles per second, so that the power factor cos ¢ 
should not be less than 0.6 to 0.7. 

Whilst the low periodicity has no effect on the electro-thermal 
process itself, it causes the capital cost of the electric generators 
and furnace transformers to be greatly increased, For example, a 
single-phase alternating current generator generating at 5 cycles 
per second cos‘s twice as much as a machine of the same power 
generating at 25 cycles, so it will be seen that the effect of abnor- 
mally low periodicities is worth taking account of. 





In the Riéchling-Rodenhauser furnace the combination of the 
heating channels and central hearth, with the secondary windings 
supplying current to the bath, enables the power factor to be con- 
siderably increased, and so permits the normal periodicities of 
from 25 to 50 cycles per second to be employed. 

It is quite possible for a furnace capable of dealing with a 16-ton 
charge to work on a 25-cycle system, so that the capital cost of a 
plant with Richling-Rodenhauser furnaces is considerably less 
than that with other types of induction furnaces. 

How does the capital cost for the various types of electric fur- 
naces compare! It is of interest to investigate this question 
further, as the capital cost can exercise a very considerable influ- 
ence on the working costs of an electric furnace plant. 

In considering the cheapness of operating an electric furnace 

lant, the system of current supply required by the furnace must 

determined. Since none of the foregoing electric furnaces can 
as a rule usually work on a direct-current system, it is a question 
of single-nhase or three-phase alternating current ; and if there is 
a choice between the two, it is better to decide on three-phase, as 
the capital cost of three-phase electric generators is about 25 per 
cent. less than that of single-phase generators. 

The question of periodicity should not have much influence on 
the choice of a furnace, as the furnace which has attained the 
greatest prominence works with the usual periodicities of from 25 
to 50 cycles per second. As far as I know, the only successful 
three-phase furnaces are the Stassano and the Richling-Roden- 
hauser, as the Girod and Héroult furnaces require single-phase 
current. In the case of the Girod furnace all the electrodes above 
the bath must have one polarity or phases, and those below the 
bath, the opposite polarity or phase ; so it is not possible to use 
three-phase current unless the principle of the furnace is altered. 
In the case of the Héroult furnace the adoption of three-phase 
would increase the number of electrodes having a prejudicial 
effect on the simplicity of the furnace and the ease of access to 
the bath, and increase the amount of regulating mechanism 
necessary, thereby increasing the difficulties to be encountered. 

The three-phase furnaces are to be preferred to the single-phase 
from the point of view of capital cost. This is particularly the 
case when an electric furnace is to be installed in a works where 
there is already electric-generating plant which is supplying a 
considerable amount of electric power to rolling mills, live rolls, 
&c., as well as to the furnaces. 

Single-phase current cannot be used for rolling-mill driving, so 
that, unless costly rotary transformers are tc be installed for 
single-phase furnaces, it will be necessary to provide special 
single-phase generators; and, as spare plant must be held in 
reserve both for the single-phase and the three-phase, the amount 
of spare plant is doubled, increasing the capital cost. 

If a three-phase furnace is decided on, it can be supplied direct 
from the existing machiues in the works power-house if it is large 
enough, or if there is any deficiency in electric power, so that a new 
generator has to be installed to supply the furnace, this can be 
so chosen that it can act as a stand-by for the other machines in 
the power-house. In short, these remarks have already shown 
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Fig. 9 


that if sufficient care be not given to the choice of the electric- 
supply system for the furnaces, the results may be most unsatis 
factory, as any undue increase in the capital cost of the power 
plant will react unfavourably on the financial results obtained by 
the furnaces, 

I have already mentioned that arc furnaces, and particularly the 
Héroult furnace, must necessarily be provided with regulating 
mechanism, in order to prevent the electric generators which 
supply current to the furnaces being overloaded. If a furnace 
which is taking a varying load is supplied by one particular 
generator which is not connected to any of the other generators, 
then the regulating mechanism can be of the simplest character. 
lf the furnace is supplied from an existing power-house, then an 
expensive motor generator set with a heavy fly-wheel is required 
to protect the power-house against overloads. This would cause 
a great increase in the capitai cost, and consequently in the cost 
of current, as the provision of the electrical machinery for supply- 
ing a furnace requiring heavy overloads may very easily cost 
twice as much as machinery supplying the same power to a fur- 
nace which does not require large changes of load. 

Naturally, variations in the load cannot be prevented with any 
type of furnace, butit is important to distinguish between gradual 
changes of load made intentionally and unintentional sudden 
changes of load. These intentional changes of load take place 
with the ideal induction farnace, which usually requires a fairly 
constant load when the furnace is set to work or emptied, or when 
more or less energy is required to increase or reduce the tempera- 
ture. All sudden changes of load are practically impossible with 
the induction furnace. If the induction furnace which is suitable 
for an electric circuit of normal voltage and frequency has decided 
advantages over the arc furnace from the point of view of the 
generating plant, it must be remembered that the induction fur- 
nace has the greater capital cost. The reason of this is that 
an electric transformer forms part of the induction furnace, 
while the necessary transformer for an arc furnace is separate 
from it. 

If the combined capital cost of the are furnace and trans- 
former be compared with that of the induction furnace, the 
latter is still the dearer on account of the very special construc- 
tion of the transformer. This increased capital cost of the in- 
duction furnace is insignificant compared with the extra capital 
cost of the generating plant required for an arc furnace, on 
account of the great variations of load. It may, therefore, be 
said generally that the cheapest combined plant is obtained by 
adopting a three-phase furnace, which can work on a circuit of 
normal periodicity, und does not take great variations of power. 
The efficiency of the furnace and the capital cost of the insta!- 
lation greatly affect the working costs 

From the electrical point of view, the induction furnace shows 
far better results than the arc furnace under all conditions. 
Tests made on a 3}-ton induction furnace at Vilklingen have 
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shown in the first part of this paper that 10 per cent. 
energy is lost in the carbons of a arc furnace alowe. oF he ee 
The method of construction has a considerable effect on th 
total efficiency of a furnace from the point of view of the heat 
lost by radiation. Although an exact calculation of the Lediis 
of heat can scarcely be made, it may be taken for granted 
that the heat losses of all modern electric furnaces are about 
the same, for though the induction furnace is at some disad 
vantage compared with the are furnace, on account of the 
special shape of its hearth and heating channels, it must be 
remembered that the water-cooling of the apertures through 
which the carbons enter an arc furnace accounts for 4 Ha 
siderable loss of heat; and as in this type of furnace a great 
amount of heat is produced between the top surface of the 
bath and the furnace roof, there must be more heat lost when 
the doors are opened than in the induction furnace, where the to 
layers of slag act partly as a heat insulator. It will therefore ib 
approximately correct to assume the heat losses in all types of 
electric furnaces to be about the same, and to take the electrical 
efficiency as a basis of comparison. 


METALLURGICAL CONDITIONS. 

These may be deduced from a detailed description «f the 
Richling-Rodenhauser furnaces working at the Riichling Iron anq 
Steel Works at Vilklingen. 

There is not much to be said about the metallurgical conditions 












































Fig. 10 


of the older electric induction furnaces. It has already been 
mentioned that these furnaces cannot be used for working with 
slag on account of the annular shape of the hearth, and so they 
only come under consideration as substitutes for crucible furnaces, 
as only quite pure materials can be melted in them. In this case 
the induction furnaces have the advantage that they allow a larger 
charge to be melted, thereby effecting a considerable saving in 
the cost of working. 

The Richliog-Rodenhauser furnace can equally well be used asa 
substitute for the crucible furnace, and it offers the additional 
advantage that refining can be carried out in it. The refining 
process is carried on in a very similar manner in all suitable elec- 
tric furnaces. 

It is well known that during the period of dephosphorisation an 
oxidising slag is formed from lime and millseale or ore, which is 
removed as far as possible when dephosphorisation is complete. 
After this period in the Richling-Rodenhauser furnace, re- 
carburisation takes place, and afterwards desulpburisation, and 
for this latter process the supposition is that a slag free from iron 
is formed. A good typical slag for desulphurisation has a well- 
known white appearance, and falls to a white powder on exposure 
othe air, If the slag has this property, one can leave the charge 











Fig. 11 


as long as one likes without any appreciable change in its composi- 
tion taking place. 

These, therefore, are the advantages of a good electric furnace : 
-On account of the convenient regulation of the temperature 
attainable, the phosphorus can be removed till only a trace 
remains; it is especially suitable for the most thorough de- 
sulphurisation ; and, finally, when the refining is complete, the 
charge can be left in the furnace as long as convenient without its 
composition being changed. 

Two Réchling-Rodenhauser steel furnaces are working at the 
Réchling Iron and Steel Works in the manner briefly described 
above, one of which—Figs. 6, 7, and 8, and Figs. 12, 13, and 16—is 
an 8-ton single-phase furnace, and the other—Figs. 9, 10, and 11 
—a 2-ton three-phase furnace. Both these furnaces are adapted 
to the existing electrical supply. The 8-ton furnace, which takes 
600 kilowatts, takes its power from a 4000 to 5000 5-cycle per 
second generator which existed previously, while the 2-ton furnace, 
on account of the steady demand for power which it makes, which 
is characteristic of the Richling-Rodenhauser furnace, is supplied 
from the power circuit of the works, just as a motor might be, and 
takes 200 to 250 kilowatts, at a pressure of 400 volts on a 50-cycle 
circuit. 

In both cases the high-tension current is supplied direct to the 
furnace transformer without any danger to workmen being in- 
volved. The furnace transformers are fully enclosed, as is shown 
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shown an electrical efficiency of 97 per cent., while it has been 
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in Figs. 14 and 15, 
coming in contact with the high tension, and the two years’ suc- 
eration of the 4000-volt furnace at the Richling Lron and 


sessful 0} A 
eal Works should give the best proof of how safe the direct 
utilisation of the high tension is. 





: | 
so there is no chance of the workmen | 


The furnaces at Viélklingen are entirely emptied after each 


| charge, so that the preceding charge cannot produce any effect. 





Whilst the furnace is usually supplied entirely with molten metal, 
sometimes only one-third to one-half of the charge is taken from 
the converter and the remainder is melted from small scrap, and 





suited to metallurgics! operations, and what is said about this 
furnace will hold with very little alteration for the others. 

As a typical induction furnace for purposes of comparison with 
the typical are furnace, the Richling-Rodenhauser furnace will 
serve, as this is employed at the present time for refining. In the 
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The furnaces at Vilklingen are supplied with liquid metal from | 


the basic Bessemer converters, which contains about 0.08 percent. 
of phosphorus and about 0.1 percent. of sulphur. The various 
kinds of high-quality steel are produced from this material, and a 














Fig. 14—FURNACE TRANSFORMER 


typical analysis of the finished product can be best seen from the | 
appended table. 

While the small furnace is chiefly used in the production of | 
high-class too! steel, the larger furnace is producing chiefly struc- | 
tural steel and similar material, of which large quantities are | 














Fig. 15—FURNACE TRANSFORMER 


required. For instance, several thousand tons of rails have been 
produced in the 8-ton furnace by finishing the metal from the 
basie Bessemer converters in the electric furnace for about an hour 
after the re-carburisation. The results of this treatment are given 
in the appendix in the table of results of tests. 


| 


Figs 12 & 13—-8-TON ROECHLING-RODENHAUSER FURNACE 


in this case the quality of the material obtained is excellent, and 
the furnace is entirely emptied. 

There are two points about the working of the Richling- 
todenhauser furnace that are worthy of consideration ; these are 


| the heating up and the maintenance of the heat of the furnace. 


In order to heat up induction furnaces before charging, it was 


| usual in the past to place an iron ring, which was either screwed 
| or welded together, in the annular hearth, which was heated up 


by the action of the electric current until both it and the hearth 
were red hot. The fluid metal was then charged into the furnace 


| and heated further until a sufficient temperature is attained to 
| carry out the refining process. This method of heating up 


requires that molten metal should be charged into the furnace, 
and this must be first melted in a cupola or in crucibles. This 
auxiliary melting plant can be dispensed with in the modern 
nes uaa which do not have to be charged with liquid 
metal, 

The above-mentioned ring would be embedded in pieces of 
scrap, turnings, &c , so that when the electric current is switched 
on, the ring is first heated and it in its turn heats up the surround- 
ing material, which frits together and itself becomes a conductor 
conveying additional current and increasing the heat of the 
furnace, so that the entire charge is soon fluid, and the refining 
process can be commenced. 

A further advance has been made in the method by which the 
furnace is kept hot when not working. Since in a small works the 
electric furnaces may only be working on day shifts, they must be 
kept hot during the night, and perhaps also a charge may not be 
finished on Saturday, and so has to be kept hot during Sunday. 


first place, I must mention that the Héroult furnace is much older 
than the Riéchling-Rodenhauser furnace, and that the metallur- 
gical process was being carried out in it while the Richling- 
todenhauser furnace was in its experimental stages; and that 
when induction furnaces were introduced, the Kjellin furnace—the 
first one of this type— was not of suitable construction for carrying 
out any considerable refining process, as was subsequently found 
out, while the energy consumption was found to be too great. 

In spite of the specially favourable results given by the first 
Kjellin furnace, when used for the purpose for which it is best 
suited, its sphere of application is great y limited by natural con- 
ditions, and, on account of the indisputable failures which have 
taken place with large furnaces, some prejudice has been aroused 
against all induction furnaces, including the Réchling-Rodenhauser 
furnace ; but this latter furnace has amply refuted such prejudice 
by the good results obtained with it in practice. 

The term ‘“‘electro-metallurgical process” is, properly speaking, 
not correct, and it cannot be too greatly emphasised that, in the 
opinion of all those who have made a special study of the subject, 
the electric current should be regarded solely as a source of 
heat. 

Any possible chemical action of the electric current may be left 
out of consideration, so that the advantages of the electric furnace 
are based entirely on the facilities which exist for heating the 
bath without introducing impurities, the possibility of attaining 
very high temperatures, and the ease with which this temperature 
may be regulated. 

Comparing the Hérou!t and the Richling- Rodenhauser furnaces, 
it has been shown that the refining action can be carried as far as 

may be desired in either furnace. 
It does not in reality make any 
difference by which process the 











refining is carried out, provided 
that the metallurgical process can 
be carried out as easily and effici- 
ently in both cases, and this must 
be admitted to be the case in 
both furnaces, though in one case 
a thinner slag will be employed 
than in the other. Thisis caused 
by the difference in the manner 
in which the electrical energy is 
converted into heat, and so the 
slag must be thmner and more 
fluid in the Héroult furnace than 
in the Richling - Rodenbauser 
furnace. This, in my opinion, 
sufficiently testifies to the electro- 
metallurgical process. If the 
slag is only sufficiently thin and 
flud to give a good and quick 
reaction, a difference in the 
degree of fluidity must be a 
matter of indifference to the 
practical metallurgist, provided 
that too great fluidity does not 
involve greater cost, and no 
greater cost is involved with the 
slag with which one is accus- 
tomed to work in the induction 
furnace, 








Fig. 16—8-TON SINGLE-PHASE ROECHLING-RODENH 


| In such a case only about one-third to a quarter of the normal 


energy consumption would be required to keep the Richling- 
Rodenhauser furnace hot, and at the present time operations can 
be stopped before the process is completed with only half the 
charge in the furnace, since when the doors are closed the furnace 


| is air-tight, and only cools very slowly and gradually. 


The 8-ton furnace at Vélklingen has been left for thirty hours 


| without taking any current, and conld be heated up again with 


| the normal energy consumption. 


Although the furnace was still 


| warm when the heating up was started, the furnace walls and 


charge had cooled so far that they were below red-heat, but in spite 
of this the metal began to glow within half an hour, and had 
regained its normal temperature after four hours, so that the 
charge could then be finished up in the usual way. 

After this conclusive test the operation of the furnace was 
suspended during Sunday only, being left without any atten- 
tion, and within a few hours of electrical energy being again 
supplied to it it had regained its normal temperature. While 


| the supply of electric current was suspended the furnace did 





not cool down very much, and after sixteen hours’ interval the 
interior of the furnace was still red hot. This is a proof of the 
excellent thermal efficiency of the furnace, and its behaviour when 
the work was stopped during Sunday should show clearly the 
reliability of the Richliog-Rodenhauser furnace, and that it 
should not cause interruptions to work when installed in a steel 
works. 

If I now venture to draw some comparisons between the 
metallurgical conditions in the different electrical furnaces, I 
must not forget that there is no great difference between the 
three arc furnaces described in the early part of this paper. It 
will therefore be sufficient if I confine my remarks to one of these 
three furnaces, and I will consider the Héroult furnace as best 





A point which perhaps is more 
worthy of mention is the homo- 
geneousness of the metal pro- 
duced in each type of furnace, 
I do not know if comparative 
tests have been made to show whether the metal obtained from 
a Héroult furnace is practically homogeneous throughout the bath, 
as it is an interesting question as to whether this would be the 
case when the heating takes place at the upper surface and the 
coldest part is at the bottom of the bath. Complete tests have 
been made to clearly show that, in the case of the induction 
furnace, the chemical composition of the metal from all parts of 
the bath is the same. This is a consequence of the good circula- 
tion which is caused by the electrical conditions. _ 

The report on Poldihiitte, which was printed in Stahl und Eisen 
in 1908, is given here as a proof of the homogeneity of the metal, 
and this report shows that the constituents are quite evenly distri- 
buted, and that after the metal had been in the furnace thirty- 
seven minutes after the refining was complete its chemical compo- 
sition was practically unaltered. 

Although the circulation in the induction furnace, which is 
clearly visible to the eye, thoroughly mixes the charge and accele- 
rates the refining process, it is not sufficient to attack the furnace 
lining to any extent. This is clearly proved by the fact that at 
the Richling Iron and Steel Works at Vilklingen, the eight-ton 
furnace works for quite fourteen days without any revairs to the 
lining being needed. The furnace lining is only 350 mm. thick. 


AUSER FURNACE 


| The lining of a Héroult furnace needs repairs after every charge, 


while the Richling-Rodenhauser furnace will work fourteen days 
without repairs, and such rer airs require the furnace to be stopped 
from twenty-four to forty-eight hours, according to the amount to 
be done, the sides of the hearth being the parts chiefly needing 
repair, and the roof is available for further use after slight patching 
up. At Vélklingen the lining consists of dolomite and tar, and the 
cover of the hearth is of fireproof stone. With reference to the cost of 
repairs per ton of steel in these comparatively small furnaces, these 
are less than the cost of those for an ordinary open-hearth furnace, 
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In concluding, I must mention that as the electro-steel industry 
embraces such a wide scope at present, it has not been possible 
for me to deal with all the interesting questions connected with it. 
but I hope that the paper will show how far the industry has ad- 
vanced at present, and will render clear the various points to be 
considered in choosing one or the other type of furnace, 


APPENDIX. 


The Poldihiitte at Kladno in Bohemia, during their investiga- 
tions of the three-phase furnace at Viilklingen, undertook the 
following tests to determine how far the charge in the furnace was 
homogeneous; they took samples from different parts of the 
hearth and heating channels and compared them. The manage- 
ment of the Poldibiitte have very kindly permitted the results 
which they obtained to be used in this paper, for which I must 
give my hearty thanks. Their report reads:—‘‘Charge No, 14 
was started in the Richling-Rodenhauser furnace at 2 p.m. At 
between 5.17 and 5.19 ferro-chromium (65 per cent. Cr.), which 
was broken up into small pieces, was added. At 5 24 the bath, 
with the exception of the grooves, was well stirred. Between 
5.29 and 5.35 samples 1 to 7, from different positions in the 
furnace, were taken and yielded the following analyses :— 


Carbon. | Manganese.) Silicon. |Phosphorus.| Sulphur. | Chremium. 











Percent. | Percent. | Percent.| Percent. | Percent.| Per cent. 
1) 0.81 0.27 0.335 | 0,031 0.007 | {ior 
2/ 0.7 0.25 0.240 0.030 0.008 {ra 
3 0.85 0.28 0.345 0.029 0.07 {U8 
4 0.82 0.27 0,335 0.030 | 0.00 | {}'g 
5 0.83 0.25 0.235 0,030 0.009 te 
6) 0.78 0.27 0.419 0.031 0.010 {o:% 
7 0.79 0.£8 0.326 0.030 0.009 ica 


The furnace was teemed at 6.12, and a sample which was cast 
out of the ladle gave the following analyses :— 
Per cent. 
0.77 


Carbon : ie ay kehies : 77 
Manganese 0.29 
Silicon 0.396 
Phosphorus 0.031 
Sulphar 0.008 
Chromium (0.99 
(1.00 


The analysis made at 5.35, and the final analysis taken at 6.12. 
clearly show that the chemical composition remained practically 
unaltered during the thirty-seven minutes that the charge was 
left in the furnace. 
ROECHLING IRON AND STEEL WORKS. 
ELecTRIC STEEL DEPARTMENT. 


Order No. 159. Cast No, 2005. Vilklingen, A S. 


TESTS ON ELECTRIC STEEL Rais, NOVEMBER 27TH, 1908. 
Section—Flange, Prussian State Railways, Profile 8. 
Weight—41 kilos. per metre = 82 65 1b. per yard. 

Drop Test. 
Weight of ‘‘ Tup” = 800 kilos. 
Length of test piece = 6ft. 
Bearings, 1.067 m. = 3ft. 6in. 
Defiection taken over length of 3ft. 3Zin. 


1760 Ib. 




















Test Piece No. 1. 
Height cf & © Deflection Equivalent 
drop. = heights in feet 
Number of blows. i seiag with— 
Metres Feet. 78 | SS 'ches a>,01. 00010. 
ai & Tup. Tup. 
1. Head up 7.600 24.9348 | 6680 2.362 | 19.59 21.94 
2. Reversed 5.000 16.4045 | 4000 | Straight 12.88 | 14.43 
3. Head up 8.100 26.5753 | 6480 74 2.913 20.88 23.38 
4. Reversed 5.500 18.0449 | 4400 Straight 14.17 15.87 
5. Head up 8.500 27.8876 | 6890 90 s 543 21.91 24.54 
6. Reversed 8.£00 27.8876 6800 Just broken 21.91 24.54 
Test Piece No. 2 
1. Head up 8.500 27.8876 68°0 66 2.598 21.91 24.54 
2 Keversed 5.000 16.4045 4000 Straight 12.88 14.43 
3. Head up 8.500 27.8876 6800 8 150 21.91 24.54 
4. Revarsed 6.100 20.0135 4880 Just broken 15.72 17.61 
Test Piece No. 3 
l. Headup . 1.875 6.1516 153) 16 | 0.630 4.83! 5.41 
2. ot “ ~ 3 1.181 - “= 
3 41 1.614 " ’ 
4 49 1.929 i. in 
5. 58 | 2.283 - 
6 67 2.638 - 
76 2.9-2 ms 
8 & 3.307 ms 
9. 92 3.622 - 
10. 100 | 3.937 a 
1L 109 4 291 ’ st 
12 ss 117 | 4.606 |}, a 
13 nf = » | 12 | 4.921 ; o 
14. : i a = 5.236 : i 
15. : 5.000 16.4045 4000 Bro ken 12.88 | 14.43 
Impression Test (Brinell). 
Ball : ee 19 mm. diameter 
Pressure on ball 51,000 kiJos. = 112,200 Ib. 
Test Piece No. 1. 
Depth of impression t 3.4 mm. 
Hardness number _.... . 2,032 
Test Piece No. 2 
Depth of impression 3.4 mm 
Hardness number z 25,032 
Test Piece No. 3 
Depth of impression 35 mm 
Hardnes3 number 24,318 


Physvwal 


Tests. 


| 
| 
| 


Length of test Diaweter 


Breaking strain. 
piece between of . — 

















marks. test piece. Zz ; = 
ee = Sos 
ees P= se 
™ = é g é z z= Ze 4 2 
No. S2 $ = 2 = se <= 
ss 2 £€ /28e Gz 5 
- - in Z | 
1 200 7.874 24.9 0.975 86.9 $5,063| 123,341 12.25 21.00 
2 24.8 0.965) 88.9 56,327 | 126,172 | 12.25 16.60 
3 » 25.0 0.94! 26.5 54,806 | 122,765 | 13.50 | 29.40 








Analysis. 
Per cent, 


Carbon 0°75 
Silicon. 0.10 
Manganese 0.67 
Sulphur 0.044 
Phosphorus 0.023 








THE WORLD'S METAL STATISTICS. 

THE well-known statistics which are annually issued by 
the Frankfort Metall Gesellschaft and the Metallurgische 
Gesellschaft have just been published, somewhat later than is 
customary, by the associated Berg und Metallbank, to which 
the statistical department of the Metallurgische Gesellschaft 
has now been transferred. As the figures are both of com- 
mercial and scientific interest, and deal not only with pro- 
duction and prices, but also with the consumption in different 
parts of the world, a brief reference may be appropriate. 

The first metal to receive consideration is copper, the 
production of which throughout the world amounted to 
739,000 tons in 1908, or the largest quantity on record. It 
was 36,000 tons in excess of the outpué-in 1907, although the 
latter year represented a decline of 16,000 tons as compared 
with 1906. The increase almost exelusively concerned the 
United States, where the production rose from 398,000 tons 
in 1907 to 431,900 tons in 1908, especially owing to the 
development in the districts of Arizona, Utah, and California. 
In the case of lead the world’s output in 1908 reached 
1,052,500 tons, as compared with 984,300 tons in the pre- 
ceding year. The European share of the former was 
501,700 tons, as contrasted with 469,300 tons in 1907, 
whereas the production in the United States declined from 
317,600 tons in the latter year to 293,700 tons in 1908. An 
important augmentation in the output of tin took place 
particularly on account of the shipments from the Straits 
Settlements, which formed a record with 63,700 tons, out of 
the total world’s production of 106,500 tons in 1908, as 
against 97,700 tons in the previous year. On the other hand, 
a check to the constant development in the quantity of zinc 
was experienced last year, especially owing to the retro- 
gression in the United States. The world’s output totalled 
722,000 tons, as contrasted with 738,400 tons in 1907 and 
702,000 tons in 1906. It is mentioned that a syndicate of 
German zinc producers was formed in February, 1909, with 
the co-operation of certain Austrian and Belgian works, 
whilst the remaining Belgian works have constituted a 
separate syndicate, which is, however, in close relation with 
the German syndicate. As an agreement with English pro- 
ducers is impending, this has rendered possible a combination 
of the European zine industry. 

The world’s production and consumption of copper, tin, 
lead, and zinc in the past three years is returned as follows :— 


METAL PRODUCTION AND CONSUMPTION, 


1906. 1907. 1908. 
Production, tons 717,800 712,800 739,000 
Consumption, tons 722,500 674,500 701,700 


£87 88, 6d... £87 2s. 6d... £60 Os. 6d. 


on 


Average price 
Stocks in tons 


January Ist, 1909... 16,924 19,710 55,677 
Tin 
Production, tons 98,800 97,700 106,500 
Consumption, tons 104,500 ... 101,100 ; 94,200 
Average price .. £18012s. 11d. ... £172 12s, 9d. ... £133 2s. 6d. 
Stocks in tons on 
January Ist, 1909.. 15,15: 15,253 22,989 
Lead. 
Production, tons 970,600 984,300 1,052,500 
Consumption, tons .. 984,700 977,500 1,057,000 
Average price £17 7s. . £19 1s, 10d, £13 10s. 5d. 
Zine. 
Production, tons 702,000 738,400 722,100 
Consumption, tons ... 705,200 743.500 726,600 


Average price £27 Is. 5d. 23 16s. 9d... £20 3s. 6d, 

The statistics also give details of the consumption of the 
four metals in the principal countries, which may be set 
forth as follows for the past three years :— 


CONSUMPTION IN THE LEADING COUNTRIES. 


Country. 1906. 1907. 1908. 
United States— Tons. Tons. Tons. 
Lead ... 349,000 310,000 321,000 
Copper 299,000 233,000 210,000 
Zine ... 200,000 198,000 188,+00 
ao 43,700 39,700 32,800 
Germany 
Lead ... at 195,000 ... 187,000 211,300 
Copper ... 151,000 ... 150,000 1€0,700 
Zinc ... 179,000 175,000 180,200 
7. .... 15,800 15,100 16,700 
Great Britain— 
Lead : ... 192,000 188,000 228,800 
Copper 108,000 108,000 128,900 
Zine 141,000 140,600 138,500 
Tin 18,600 20,500 19,000 
France— 
Lead ; 86,000 81,000 103,000 
Copper 64,000 65,000 ... 73,900 
Zine .. 63,000 70,000 78,000 
Tin os 7,100 6,700 7,600 


The increase in the consumption in Europe in so far as 
lead and copper are concerned is attributed partly to the 
requirements for industrial purposes and partly to speculative 
action for industrial objects. As far as relates to recent 
upward movements in copper, it is considered that these are 
due, where pure speculation has not prevailed, to the expecta- 
tion of a restriction in the production, and in interested 
circles a lasting improvement in the conditions is only anti- 
cipated when a considerable limitation in the output extend- 
ing over a long period, such as that discussed in the United 
States, has taken place. 

The statistics also refer to the world’s production of nickel, 
which is recorded at 12,800 tons for 1908, as compared with 
14,100 tons in the preceding year, the United States being 
responsible for 6000 tons of the former, as against 6500 tons 
in 1907. The average price during the year ranged from 33. 
to 3s. 6d. per kilo., as against 3s. 24d. to 3s. 9d. in 1907, 
and 3s. to 4s.in 1906. The output of aluminium experienced 
a decline, the quantity having been 18,100 tons in 1908, as 
contrasted with 19,800 in the previous year, whilst the con- 
sumption reached 14,500 tons and 14,200 tons in the two 
years respectively. As a consequence of the severity of com- 
petition, the average price only amounted to 1s. 9d. per 
kilo., as against 3s. 6d. in each of the two preceding years. 


The statistics, in conclusion, refer to the output of quicksilver 
and silver, although the total production in 1908 has not yet 
been ascertained, 








CATALOGUES. 





PoRTER AND Co., Gowts Bridge Works, Lincoln. —This is a wel] 
got up catalogue dealing with gasholders, &c., for acetylene and 
coal or oil gas. : 

TRUSSED CONCRETE STEEL Company, Limited, Caxton Ho 
Westminster, 8.W.—This is a neat little booklet dealing 
Kahn trussed lintels. 

THE Empire Router Beanincs Company, 15, Victoria-street, 
S.W.—This is a little booklet which sets forth in a concise manner 
the advantages of this company’s roller bearings. Ilustrations 
prices, and dimensions are also given. , 

Joun W. Perkins, Lord-street Engineering Works, Leeds, — 
From this firm we have received a list dealing with a range of 
high-speed drilling machines with self-centering two-jaw chucks 
Prices and dimensions are given. ; 

DAIMLER, 219-229, Shaftesbury-avenue, London, W.C.—The 
1909 Daimler catalogue has reached us. It contains 32 pages bear. 
ing excellent illustrations of cars of various designs and horse. 
powers. Prices and other particulars of interest to buyers are 
also included. 

THE British WELDING CoMPANY, 25, Victoria-street, West. 
minster, S.W.—-A well got up little pamphlet has reached us which 
has reference to some of this company’s manufactures. We have 
also received a leaflet having reference to welded pipes with spigot 
and faucet joints. 

MILNES: DAIMLER, Limited, 211, Tottenham Court-road, London, 
W.—From this company we have received a number of illustra. 
tions of Mercédés marine motors. We have also received a 
booklet giving a general specification, prices, and various other 
particulars of these motors, 

THe TANDEM SMELTING SyNnpIcaTE, Limited, Merton Abbey, 
London, 8.W.—This company has sent usa useful little booklet 
of English and metric conversion tables for weights and measures, 
One to one thousand kilogrammes are expressed in tons, hundred. 
weights, quarters, pounds, and vice versd, 

THe “Z” Evscrric LAMP MANUFACTURING COMPANY, Orient 
House, New Broad-street, London, E.C.—We have received a cata- 
logue from this company which has reference to ‘‘Z” lamps, 
Prices are given for lamps of voltages ranging from 25 to 130 and 
of candle powers ranging from 10 to 35, 

Tue British, TRISH, AND COLONIAL DEPARTMENT OF THR 
MASCHINENFABRIK OERLIKON, Oswaldestre House, Norfolk-street, 
Strand, W.C.—This is a list dealing with an electric hoist for 
builders and constructional engineers, which is also intended for 
use in warehouses, alongside wharves, &c. 

WILLIAM BEARDMORE AND Co,, Limited, Naval Construction 
Works, Dalmuir, N.B.—This is a well got up catalogue dealing 
with Peck oil engines for marine propulsion, electric lighting, air 
compression, pumping, and for power purposes generally. The 
Peck engine is of the vertical two-cycle type running at a slow 
speed. 

W. Sisson anp Co., Limited, Gloucester.— From this company 
we have received a catalogue dealing with vertical open automatic 
steam engines, ‘‘Sisson” patented high-speed enclosed self-lubri- 
cating steam and oil engines, and marine machinery. The cata- 
logue is well illustrated, and a concise specification is given in 
each case, 

THE MopEL MANUFACTURING 
North Holland Park, London, W.—‘‘ Hints to Inventors” is the 
title of a little booklet received from this company. It sets forth 
the advantages of having models made to illustrate the principle ofa 
new invention, and engravings are given of models which have 
been made by the company for this purpose. 

J. ARCHDALE AND Co., Limited, Ledsam-street, Birmingham. 
A sectional catalogue has reached us which deals with high-speed 
milling machines, Excellent illustrations are given of these 
machines, and opposite each illustration there is a concise de- 
scription wherein the principal dimensions are embodied. V erti- 
cal and horizontal milling machines are dealt with. 

Lupw. LogWE AND Co , Limited, 30-2 (opposite 109), Farringdon- 
road, London, E.C,.--Catalogue B 3 has reached us, which deals 
with ‘*D. W. F.” ball bearings. Illustrations are given showing 
the general design of journal and thrust bearings, and illustra- 
tions are also given of machines of different kinds which are fitted 
with these bearings. Prices, dimensions, safe working loads, Xc , 
are given in tabular form. 

THE Parsons Motor Company, Limited.—This company’s 
marine motor list for 1909 has reached us. It is full of interesting 
illustrations, and supplies a considerable amount of information 
which should prove useful to buyers of marine motors and 
accessories. The latter part of the list is devoted to engines for 
stationary purposes, onk 6 for driving dynamos, &c, Among 
other things the list deals with the Parsons clutch. 

Vickers, Sons AND Maxim, Limited, 32, Victoria-street, 
London, 8S. W.—This is a circular which gives a concise description 
of the ‘‘ Vickers” adjustable reamer. This tool is claimed to 
combine all the advantages of the solid reamer, and at the same 
time to have the advantage of being adjustable. The mechanism is 
claimed to ensure a degree of accuracy hitherto unobtainable. 
Prices for adjustable reamers of various sizes, and also the prices 
of extra parts, are given in tabular form. 

JOHN HoLRoyD AND Co., Limited, Milnrow, near Rochdale. 
—List No, 8 has reached us. It has reference to grinding and 
sharpening machines, and illustrates and describes plain grind- 
ing machines, a universal tool-room grinding machine, a milling 
cutter and reamer sharpening machine, a plain cutter sharpening 
machine, a universal cutter grinding machine, a sharpening machine 
for face mill cutters, a tool-room grinding machine for planing and 
turning tools, an automatic hole sharpening machine, a universal 
drill grinding machine, wet drill grinding machines, a grinding 
lathe for bushes, an internal bush grinding machine, a rotary 
surface grinding machine, a surface grinding machine, a special 
face grinding machine, disc grinding machines, a double polish- 
ing machine, a flour mill roller shaft grinding machine, a heavy 
roller grinding machine for oil mill rolls, &c., and a circular 
grinding machine for shafts, piston-rods, &c. 

DenNyY’s, Dumbarton.—A handsome souvenir has reached us. 
First it deals with the history of Dumbarton, and several excellent 
pictures are given of this famous old town. Then, in a most 
admirable manner, the history of this old-established firm of ship- 
builders is gone into, and there are many plates showing the 
Dumbarton works, and various ships which have emanated there- 
from. Photographs of the founders of the firm are included ; also 
photographs of the present and past partners. A full description 
is given of the firm’s experimental tank, and, in fact, everything 
of importance in connection with the Dumbarton works has been 
considered. The coloured plates contained in the book are worthy 
of special mention. ‘The first shows the Leven Shipyard. Then 
there is one illustrating ‘‘ Glencairn’s Greit House,” which is the 
oldest building in Dumbarton, and dates back many centuries. 
Another shows ‘‘ Ye Olde College Bow,” which is a relic of the Old 
Dumbarton College, and which stood on the site now occupied by 
Dumbarton Railway Station. Lastly, there is another excellent 
coloured plate showing the engine works and Dennystown Forge. 
A coloured wae of the Leven Shipyard is given, and there are 


use, 
with 


Company, 52, Addison-road, 





numerous other uncoloured illustrations, The publication is one 


of the most interesting we have seen, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Changes. 

jy is announced that the Lincolnshire Pig Iron Makers’ 
Association have resolved to abandon or sy for the present 
the “ premium ” system which has for tome ime past prevailed in 
that trade, and to substitute an immediate addition of 2s, to 2s. 6d. 
er ton on the basis quotation of foundry iron. This, it should be 
Kistinctly understood, will not involve any increase in the actual 
rice of the iron, but it will be a more convenient and agreeable 
sales policy for the mass of the trade, Prices remain at 462. 6d. 
on trucks at the furnaces for No. 8, or 5s, 1d. at stations in this 
district, a difference of 6d, to 1s. per ton regulating the price of 


No. 4 and other foundry numbers, Derbyshire foundry iron, in 
compétition with Lincolnshire, is quoted 47s. to 47s. 6d. on trucks 
for No. 3, with the usual carriage additional for delivery into this 


district. Should no improvement take place in the Derbyshire 
jron pipe trade, however, it is not unlikely that some reduction in 
this quotation may occur, since the current demand from this 
source is much within the normal. 


Midland Pig Iron Prices. 

South Staffordshire buyers of forge pig iron are still very 
shyof buying moreiron than will suffice for their immediate needs, but 
there was rather more inquiry to-day and makers were firm in their 
prices. Common forge iron continues available at 46s., _perbtraags 
realises 48s, to 49s. 6d., best Staffordshire all-mine finds buyers at 
se, to Sls, and there is no change in cold blast, the quotation for 
which is 110s. per ton. Northamptonshire makes of forge quality 
were offered at 46s, to 47s., Derbyshire makes were quoted 47s. 6d. 
to 48s. 6d., and North Staffordshire forge iron 49s. to 50s, per ton. 


Finished Iron Trade. 

The ‘‘list” houses are in receipt of regular business at 
the £8 basis for marked bars, while North Staffordshire ‘‘crown” 
bars nove (ff quietly at the £6 10s, standard, delivered at ports. 
The Scuth Steffordshire common bar trade is still very much cut 
up. Any price above £6 is considered good for merchant bars, 
and common are £5 16s, 34, to £5 17s. 6d., and even less than this. 
Hoops ere £6 17s. 6d.; rivet iron, £6 lbs, to £7 ; nail rods, £7 ; 
and tube strip, £6 5s., less 24 ag cent. The galvanised sheet 
export business has a good stable undertone, but the home trade 
shows little improvement, and is less than producers could wish, 
The Association rate remains at £12 10s. for 24 gauge corrugated 
sheets f.o.b. Liverpool, packed in bundles. Black sheets are 
£7 5s. for doubles, and £7 17s, 6d. to £8 for trebles. 


Steel Active, 

The steel market is pervaded by a brisk air, and the 
leading Staffordshire steel] firms have booked orders so far forward 
for constructional engineering and other rolled material of the 
late and bar class that they are now indifferent to further 
Coalness, and may be said to have practically withdrawn from the 
market for the present. Prices are as last week. 


New:Coventry Gasworks. 

The new Coventry gasworks belonging to the Corporation 
have now been formally opened. The work of construction has 
taken over six years, The site covers 40 acres, and the capacity 
of the plant is 44 million cubic feet of coal gas per day, together 
with 1} million of water gas, There are two gasometers, each 
with a capacity of 1} million cubic feet, and they are both con- 
nected by main with the old works three miles away, which are 
still to be the distributing centre, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Tuesday. 
Pig Iron Still Quiet. 


THERE is little or no life in spot trading in pigiron. The 
attendance on the Iron Exchange was large and the undercurrent 
good. Makers and agents were not disposed to book orders 
except at full rates. There is a large amount of speculative busi- 
ness passing in other centres, but it has not permeated this market 
to any appreciable extent. In view of the Eight Hours Act 
coming into operation at the beginning of July, there is some 
uncertainty as to how it will affect the cost of produc.ion. It cer- 
tainly will be no less, and there is every probability it will be 
more. Indeed, the representative of one large Scotch producing 
firm stated on ‘Change that it was just possible that the miners 
would come out, and if so, the whole of the trade would be 
paralysed. On the other hand, there appeared to be a disposition 
on the part of both masters and men to come to a settlement, and 
thus save what would be a disastrous strike. Meantime he was 
not booking orders for forward delivery, and only in compara- 
tively small quantities for prompt. In English brands Middles- 
brough was « trifle easier, but in other respects there was not 
much change to report. Consumptive demand is greatly restricted 
owing to the protracted holidays in some of the large engineering 
centres. At some works, which give employment to thousands of 
men, a start was only made at the beginning of the present week, 
so that deliveries on the part of merchants are very much behind- 
hand. Hematite and forge iron remain quietly steady. 


Finished Iron and Steel. 





. Finished iron presents no particular change, but steel is 
firm, and some producers are sanguine that the next move will be | 
of an upward character. This is based on the fact that large | 
orders are being given out for various classes of steel. | 


Copper, &c. 


Manufactured was rather slow, sheets being officially | 
reduced £2 per ton. Tubes remain unchanged. Lead : Sheets a 
shade quieter. Tin: English ingots about 20s. per ton lower. 


Quotations. 


: Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s, to 51s. 6d.; Derbyshire, 52s. 6d. to 58s.; Middles- 
brough, open brands, 57s. 10d. Scotch: Gartsherrie, 58s. 6d.; 
Glengarnock, 58s. 6d.; Eglinton, 57s. 3d. to 57s. 6d.; Dalmelling- 
ton, 57s, 3d. to 57s. 6d., delivered Manchester; West Coast hema- 
tite, 58s, 6d.; East Coast ditto, 55s. 6d., both f.o.t. Delivered 
Heysham : Gartsherrie, 56s. 6d.; Glengarnock, 56s. 6d.; Eglinton, 
O08. 3d. to 55s, 6d.; Dalmellington, 55s. 3d. to 55s. 6d. Delivered 
Preston : Gartsherrie, 57s. 6d.; Glengarnock, 57s. 6d.; Eglinton, 
06s. 3d. to 56s, 6d.; Dalmellington, 56s, 3d. to 56s. 6d. Finished 
iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. 
Steel : Bars, £6 5s. to £640s.; Lancashire hoops, £7 5s.; Stafford- 
shire ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. to £8; boiler 
Plates, £7 2s, 6d.; plates for tank, girder, and bridge work, 
£6 5s, to £6 7s, 6d.; English billets, £4 10s. to £4 15s.; foreign 
ditto, £4 2s, 6d. to £4 ae cold drawn steel, £9 5s. to £9 10s. 
Copper : Sheets, £73 ; tough ingot, £64 ; best selected, £64 per ton ; 
tg tubes, 9§d.; brass tubes, 7Zd.; condenser 8{d.; rolled 
rass, 64d.; brass wire, 64d.; brass turning rods, 63d.; yellow 
metal, 64d. to 64d. per Ib. Sheet lead, £17 5s. per ton English 
tin ingots, £132 to £138 per ton. 


The Lancashire Coal Trade. 
There was a fair, though not large, attendance on the 





Coal Exghange, but, owing to a return of warmer weather, business 


in house coal, except for best qualities, was of small dimensions, 
Slack and steam coal was also dull. Coastwise and shipping trade 
was rather better. Quotations remain as before. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is a distinctly stronger tone in the hematite iron 
market this week, and prices have advanced for makers’ iron to 
593. and 59s. 6d. net f.o.b., while warrant iron sellers are at 
57s. 14d.; buyers, 57s. net cash. Seeing that stocks have been 
kept very low for some time past, any increase in demand is bound 
to affect prices. sharply, as the whole of the present output is 
sprken for on the basis of the business already being done. 
Makers are ready, when they can see some permanent justification 
for doing so, to increase their output of iron, and it is more than 

robable this course will soon be adopted. A fuller business is 
veing done on continental account, and this is not only likely to 
be permanent, but will probably be improved upon—at any rate, 
in the best class of mnttb~es there is a growing demand for special 
hematite ail round, and continental as well as British firms have 
lately begun to use it in cases where refined steel of the highest 
grade is necessary. This metal, according to the character of 
analysis, is selling at 603. and 61s. 6d. per ton. There is a 
steady d d for ferro g and spiegeleisen, and a fairly 
good market for charcoal iron, which is quoted at £7 10s, per ton 
at the works. Sales of scrap iron have increased in volume. Iron 
ore is in better demand, but native raisers find considerable com- 
petition from foreign ores, which are now largely imported. 
Several of the smelters in the district own, or have interests in, 
iron mines in Spain and Algiers. Native ores are quoted at 17s., 
13s. 6d., and 11s. per ton net at mines for best, medium, and 
ordinary classes respectively. 








Steel. 

The report of the position of the steel trade of the district 
is not satisfactory. The works at Burrow, which were restarted on 
the 3rd of May after a stoppage of over twelve months, are stand- 
ingidle this week. uring the interval necessary repairs are being 
attended to, but it is also a fact that orders for steel are not 
woomeap and that work will be somewhat intermittent until a 
vetter demand springs up. Some of the orders for rails which are 
in the market are being taken by some of the firms outside the 
Steel Railmakers’ Combination, and, on the other hand, Russian 
makers of steel are tendering low prices for delivery of British 
and foreign orders which cannot be secured by the Combination at 
present prices. A few orders for rails are in hand, and occasional 
contracts are being booked for merchant classes, but no trade is 
being done in the district in steel shipbuilding material. The 
outlook, however, is better than it has been. 


Shipping and Coal. 

Shipping is improving. The exports from West Coast 
ports last week amounted to 28,439 tons—iron 6005 tons, and steel 
22,454 tons—as against 6617 tons for the corresponcing period of 
last year, an increase of 21,822 tons, The aggregate shipments 
for the year to date are 278,462 tons, as against 235,840 tons in 
the corresponding period of last year, an increase of 42,622 tons, 
Coal and coke steadier. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Hull Coal Traffic—Increased Trade in May. 

THE return of the Hull Chamber of Commerce and Ship- 
ping for May shows that the weight of coal forwarded to the port 
during the month was 551,216 tons, compared with 499,680 tons 
for the corresponding month of last year, being an increase of 
51,536 tons. For the completed period of the yearthe total consign- 
ments amount to 2,137,904 tons, as cunpanek with 2,426,112 tons 
for the corresponding period of 1908. These figures exhibit a 
falling off of 288,208 tons for the five months, but the tonnage is 
more satisfactory than might have been anticipated at the begin- 
ning of the year. The navigation was a week or two later in open- 
ing this season, and a good many cargoes were awaiting reception 
at the other side, which largely accounts for the exceptional 
loading in May. 


Large Increase in Coal Exports. 

Coal exports from Hull show a large increase as compared 
with last year, the weight for May being 355,792 tons, as com- 
pared with 237,041 tons, and for the five months 1,024,477 tons, as 
compared with 918,411 tons. The increase on the month is, there- 
fore, 118,751 tons, and on the five months 106,066 tons. 


House, Steam, and Gas Coal. 

Quotations are as given last week. Unusually cold con- 
ditions recur, and keep domestic fuel firm. Best Barnsley is 
quoted up to 13s, 6d. per ton ; secondary sorts up to 11s. 6d. per 
ton, with a fair demand from most markets. Nor is there any 
immediate likelihood of prices being lowered. Steam coal for 
shipment fetches 9s. per ton, which is 6d. per ton above the con- 
tract rate. (as coal contracts are being completed at the terms 
mentioned last week—a reduction of about 6d. per ton on the con- 
tracts made last year. 


Small Coal and Coke. 

Small coal generally is readily absorbed by the market re- 
quirements. The qualities used in the Lancashire cotton and 
Yorkshire woollen industries are in best request at 4s. 6d. to 5s. 6d. 
perton. The cheaper qualities, used chiefly for coking, are also in 
fair demand. . Coke keeps unaltered, at 10s. 6d. to 11s. per ton 
for best washed, and 10s, to 10s. 6d. per ton for unwashed, 


The Iron Market. 
No improvement to be reported, deliveries continuing on 


| a restricted scale. This is partly accounted for by the stock- 


taking at the end of June, but business generally is weak. The 
finished ironworks are not affording full employment. The 
demand for cast iron pipes has been unsatisfactory since the year 


| started, and there are lacking indications of early revival of 


activity. The Derbyshire foundries are consequently working 
inadequately, and therefore do not consume as freely as could be 
desired the pig iron made in their district. Buyers generally are 
reluctant to place orders until they can discern fairly definite signs 
of trade recovery, while ironmasters are not disposed to sell their 
production too far forward, as present prices are not satisfactory, 
and an improvement is looked for later in the season. 
Iron Quotations. 

Prices are officially given as reported last week. Hema- 
tites, less 24 per cent., delivered in Sheffield and Rotherham, are 
as follows :—West Coast, 68s. to 693, per ton; East Coast, 64s. 
to 65s. per ton; Lincolnshire, No. 3 foundry, 50s. per ton ; 
No, 4 foundry, 49s, per ton; No. 4 forge, 49s. per ton; No. 5 
forge, mottled and white, 49s. per ton ; basic, bbs. 6d. per ton ; 
Derbyshire, No. 3 foundry, 50s. per ton ; No. 4 forge, 49s. per 
ton. Both Lincolnshire and Derbyshire irons are net, delivered 
in Sheffield and Rotherham. Bar iron, £6 10s. per ton ; hoops, 
£7 10s. per ton ; sheets, £8 103, per ton. 


The Heavy Trades. 

The state of business in the heavy departments appears 
to be almost one of ‘‘ marking time.” No new orders of any con- 
sequence are reported as having been received during the week. 
Nothing has as yet been heard of the expected orders for naval 
and military material under the new Admiralty programme. It is 








anticipated that about autumn work of this description, including 
ae mountings, will be placed, and thus afford more employment 
ocally. Railway and marine material continues very disappoint- 
ing. What there is coming forward in the former is for replenish- 
ment, except with regard to some work on colonial and South 
American account. A more satisfactory feature is the steady 
improvement reported in the United States’ demand for steel, but 
this is restricted to the high grades of steel, more particularly of 
high-speed stee] and the tools made therefrom, chiefly consisting 
of twist drills and manufactures of a like description. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 

THE improvement which was so generally expected fails 
to make its appearance, and the tone of the market is inclined to 
despondency, as a dull period of the year is at hand, July and 
August being usually very quiet months. The more active demand 
which had to be reported at one time last month seems to have 
turned out practically ‘‘a flash in the pan,” and more due to 
speculation than to legitimate trade. There seems to be again a 
lack of confidence, and those who do buy only purchase small lots 
for immediate delivery. The price of Cleveland pig iron warrants 
has fallen, and on Wednesday afternoon 48s, 74d. cash was all that 
buyers would give—a lower figure than has been reported this 
month, and, in fact, since the 26th ult., and yet it was but 54d. 
below the best price of the current month. The amount of 
warrant iron changiog hands is not large. Makers of Cleveland 
pig iron have booked comparatively few orders since Whitsuntide, 
and they find the competition of second hands somewhat keen. 
Most producers have this week been quoting 48s. 9d. per ton for 
early f.o.b. deliveries of No. 3 Cleveland G.M.B, pig iron, and 
second hands likewisa have taken that figure, Lut on Wednesday 
some of them would accept 48s. 74d., and even 48s. 6d. No. 1 is 
at 51s. 3d.; Nos. 4 foundry and forge, at 47s. 9d.; and mottled 
and white, at 47s 3d. The demand from the Continent for No. 3 
has slackened, and German demands are particularly dis- 
appointing. 


Hematite Iron. 

The makers of this in the North-East of England are un- 
doubtedly having a bad time—worse, indeed, than has been 
experienced for years. For some time second hands have been 
selling mixed numbers at 55s. per ton for early f.o.b. delivery, and 
this week some of the makers have likewise reduced their quota- 
tions to that figure, but most of them still hold out for 55s. 6d. 
per ton, with 563, for next quarter’s delivery ; but consumers do 
not appear willing to give these figures, and are buying very 
little. Certainly the tendency of prices in this branch is not 
upwards, The genetal quotation for Rubio ore is 16s. 3d. per ton 
c.i.f. Middlesbrough, but some of the merchants have so!d this 
week at 16s. That, however, can leave them littie or no profit, 
taking into account what the Spanish mineowners are charging, 
and that the rates of freight are rising, the rate from Bilbao to 
Middlesbrough having gone up to 4s. 3d. per ton. But iron- 
masters say they cannot afford to give even 16s. per ton for their 
ore when only 55s. can be realised for the pig iron. Yet some 
merchants quote 16s, 6d., and even 16s. 9d. Swedish ore ranges 
from 17s. 6d. to 203, 6d. per ton, delivered at ports on the North- 
East Coast. 


Manufactured Iron and Steel. 

Undoubtedly very few orders are being booked this 
month by producers of finished iron and steel, and most of the 
manufactories are working irregularly. Even where producers 
have a fair share of contracts they find specifications come to 
hand so badly that they hardly know when they begin the week 
whether they can keep the mills going fully to the end thereof. 
The least satisfactory departments are those producing plates and 
angles. The reductions in prices which they made in the early 
part of the month have failed to draw out orders, for the ship- 
builders are almost as badly off as ever. For steel ship plates 
the quotation is £5 15s ; for iron ship plates, £6; for steel boiler 
plates, £6 15s.; for steel ship angles, £5 7s. 6d.; and for iron 
ship angles, £6 15s. per ton, all less 2} per cent. f.o.t. A new 
company is taking over the Newport Rolling Mills, Middlesbrough, 
lately carried on by Messrs. John Hill and Co., Limited, and 
rolling iron plates, only one other firm in the North of 
England being in that branch of business, iron plates being 
little wanted in these days. The new company, in addi- 
tion to rolling iron plates, will engage in the sheet trade, 
which is a fairly satisfactory business in this district, with only 
two or three works engaged in it. At Newport not only will 
black sheets be produced, but also galvanised and corrugated 
sheets. Such sheets are heavily shipped from the Tees to India, 
Japan, and South America. The present price of galvanised and 
corrugated sheets is £12 10s. per ton, 24 gauge in bundles, less 
2} per cent. f.o.t. and 4 per cent. f.o.b. Steel joists are easier in 
price, and range from £5 7s. 6d. to £5 15s., less 2} per cent., 
according to quantity, small lots being charged the higher figure. 
Black sheets are about £7 7s. 6d., less 24 per cent. f.o.t. The bar 
trade is very slack, but producers will not reduce quotations, steel 
bars being still at £6 5s., and iron bars at £6 l5s., both less 
23 per cent. f.o.t. Heavy steel rails are maintained at £5 5s. net 
f.o.b., and this branch is the most actively employed of any. 
Founders generally are not doing well, but they cannot reduce 
prices while the rates for pig iron are maintained at anything like 
present figures. Cast iron railway chairs are at £3 10s. 
£3 12s. 6d. per ton net f.o.b. 


Shipbuilding. 
As regards the building of merchant steamers, the 


| improvement is very small, there being little to tempt owners to 
| distribute orders, for freights are slack, and the difficulty of 


running cargo steamers profitably is very great. But if work in 
building merchant steamers is slow the district is likely to profit 
very considerably by the naval work which has been secured and 
is expected from the British and other Governments. A new 
Dreadnought is to be built at Jarrow, and this district may be 
expected to share in the orders which the Colonies and foreign 
countries may give out for war vessels. 


Engineering. 
Generally the engineering works are badly employed, and 
a large proportion of the men usually engaged are idle. It is 
indeed many years since there were so many men from the 
engineering establishments out of employment, and unfortunately 
there are no indications of a return to better times. 


Coal and Coke. 

The coal trade is active, but not quite so brisk as it was 
in the steam coal branch, as consumers are waiting developments 
in connection with the labour troubles in South Wales and Scot- 
land ; if there should be a strike then prices will rapidly advance ; 
if is maintained then the quotations for Northumberland 
will drop sharply. Best steam coal is at 13s. per ton f.o.b., but 
12s. 6d. has been taken. The gas coal trade of Durham is very 
strong and healthy, the demand being brisk, and there are full 
loading turns. For best qualities 11s. per ton f.o.b. is being paid, 
and for seconds 10s. Bunkers are dear at 9s. 9d. to 10s., and 
coking coal realises about the same prices. Coke is slightly easier 
in price, foundry being at 17s. tu 17s. 6d. f.0.b., and furnace coke 
15s. 6d. per ton delivered equal to Middlesbrough, and there is 
plenty being offered. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Position. 

Tue general position of business in Glasgow and the 
West of Scotland, which from various causes had been recently 
showing indications of improvement, appears to be getting less 
satisfactory. There can be no doubt that whatever progress was 
being made towards a better state of things has been arrested 
by the threatened general strike in the coal trade. The arrange- 
ment of contracts, not merely for coal, but for many articles for 
the manufacture of which coal is necessary, has been stopped for 
the time, and the situation is a most critical one. In the larger 
towns there are thousands of workmen out of employment, and 
those who may be the means of calling out on strike 80,000 
miners at such a time as this certainly incur a heavy 
responsibility. Not a few authorities doubt whether, on the 
whole, strikes have ever resulted in substantial benefit to 
those concerned, and at present the impression seems to be grow- 
ing that legislation ought to be provided to make all disputes 
between labour and capital that threaten a rupture to be com- 
pulsorily referred to arbitration. It is because the leaders of the 
Scottish miners have declined arbitration on this occasion that the 
trade of the country is likely to be dislocated by a general 
strike. 

The Pig Iron Market. 

There has been comparatively little business done in the 
Glasgow pig iron market since last report. While advices from 
the United States continue fa: ourable, the continental reports are 
unsatisfactory, and the home demand is less encouragiog than 
it was a short time ago. The warrant market during the greater 
part of the week has been steady, with prices firm, those for 
future delivery showing the strongest tendency. The business 
reported in Cleveland warrants has been at 48s. 9d. to 48s. 104d. 
cash, 48s, 94d. to 49s. 1d. one month, and 49s. to 49s 54d. three 
months. A quantity of iron also changed hands at 48s, 11d. for 
delivery in fifteen days. The amount of speculative business in 
warrants has decreased, and the state of the labour market is 
calculated to discourage operators who have been purchasing iron, 
anticipeting further advances in prices. 


Scoteh Makers’ Pig Iron. 

The demand for Scotch makers’ iron has not been so 
generally active, but in certain cases good sales are reported to 
have been made ou English and export accounts. Scottish con- 
sumers are indifferent buyers. Prices have been well maintained, 
and in one or two instances are oven a shade higher. Monkland, 
No. 1, is quoted f.o.t. at Glasgow 56s.; No. 3, 54s.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s.; No. 3, 54s.; 
Gartsherrie, No. 1, 603. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 60s. 6d.; 
No. 3, 55s. 6d. ; Summerlee, No. 1, 6ls.; No. 3, 56s.; loan, 
No. 1, 62s. 6d.; No. 3, 57s. 6d. ; Coltness, No. 1, 88s.; No. 3, 563.; 
Glengarnock, fa.s. at Ardrossan, No. 1, 62s. 6d.; No. 3, 57s.; 
Eglinton, No. 1, 563; No. 3, 54s.; Dalmellington. at Ayr, No. 1, 
59s.; No. 3, 54s.; Shotts, at Leith and Glasgow, No. 1, 60s. 6d.; 
No. 3, 56s. 6d; Carron at Grangemouth, No. 1, 63s.; No. 3, 
fés. per ton. An additional furnace has been put in blast since 
last report, and there are now 39 making ordinary, 38 hematite, 
and 5 basic pig iron, the total of 82 furnaces thus in operation in 
Scotland comparing with 77 at this time last year. 


Finished Iron and Steel. 

There is no improvement to report in the condition of the 
finished iron trade. While some works have fair orders in progress, 
others have been idle a part of the week. In the steel trade 
business also continues unsatisfactory. A good inquiry exists 
for miscellaneous structural material, but the prices are low and 
competition keen. As regards shipbuilding material, the demand 
is poor, and it is reported that imports are coming to the Clyde 
from Antwerp and elsewhere at rates which, delivered, are some- 
what below the prices quoted by home manufacturers. 


The Coal Trade. 

The colliers have been working with unusual regularity, 
both employers and workmen being apparently anxious to produce 
as much coal as possible, and make as much money as possible, 
before the occurrence of a general strike, which both parties seem 
to anticipate. The past week’s coal shipments fell short to the 
extent of 18,000 tons of the extra large quantity despatched in 
the preceding week, but they were still 38,000 tons better than in 
the corresponding week of last year. The Glasgow coal market has 
been much firmer in the last few days, but only a moderate business 
is being done. Coalmasters and merchants decline to sell for future 
delivery. Oneortwo days ahead is about the extent to which they are 
generally prepared to bargain at current rates, and shippers are 
said to be paying high prices in some instances for special delivery. 
The rates for shipment at Glasgow Harbour are 6d. to 1s. higher 
than they were a week ago, ell coal being quoted f.o.b. 93. 3d. to 
9s. 9d, splint 9s. 6d. to 9s. 91., and steam coal 9s. 9d. per ton. 
Inland supplies are plentiful, and prices are not appreciably 
higher at the time of writing. 








WALES AND ADJOINING COUNTIES. 
(From our owr Cc. respondent ) 
The Last Week’s Coal Trade, Cardiff. 

As was well anticipated, the threatened strike had the 
e‘fect of causing a great increase of business all over the coal area. 
it is estimated that in the five months ended June, the ship- 
ments from the Bristol Channel ports show an increase of nearly 
half a million tons. But for the threatened strike, Welsh coals 
would have shown a falling off to the extent of three-quarters of a 
million tons. Writers on the situation think that a similar condi- 
tion has been brought about in Scotland. One of the leading 
features of the week has been the large demands for the Naval 
manceavres, for Italy, and for home de; bts. Whatever may be the 
state of trade, the prospect of home demands is always well keptin 
view, and, coalowners say, of late have been most difficult to ob- 
tain. Another feature of the present market is the capital main- 
tenance of Western and Eastern coals. Drys have been a strong 
market. Best house coal firm ; Nos. 2and 3 were steady markets. 
No change in patent fuel and coke, pitwood slightly better, and 
for prompt delivery prices range from 18s. 3d. to 18s, 9d. 


Latest Coal Prices, Cardiff. 

Steam coal: Best large, 17s. 6d. to 18s.; best seconds, 
16s. 6d. to 17s.; ordinary seconds, 15s. 6d. to 16s. 3d.; best drys, 
17s. to 17s. 6d.; ordinary drys, 14s. 6d. to 15s. 6d.; best washed 
nuts, 14s. 3d. to 15s. 3d.; seconds, 13s. 3d. to 13s. 9d.; best 
washed peas, 12s. 6d. to 13s.; seconds, lls. to 12s.; very best 
smalls, 1ls. to 11s. 6d.; best ordinaries, 10s. to 10s. 6d.; inferior 
sorts, 93. to 9s. 6d.; very best Monmouthshire, black vein, 15s. 6d. 
to 15s. 94 ; ordinary Western Valleys, 14s. 6d. to 15s.; best 
Eastern Valleys, 13s. 6d. to 14s.; seconds, 12s. 9d. to 13s. Bitu- 
minous coa]: Very best households, 16s. 6d. to 17s. 6d.; best 
ordinaries, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, large, 17s. 9d. to 
18s, 3d ; brush, 13s. 6d. to 143.; smalls, 93. 6d. to 10s. 6d.; No. 2 
Rhondda, large, 12s. 9d. to 13s.; through and through, 10s. to 
10s. 6d.; smalls, 8s. 9d. to 91. Patent fuel, 16s. to 17s. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s. 6d.; furnace, 
l6s. 6d. tol7s. Pitwood, ex ship, 18s. 3d. to 18s. 9d. 


Newport Coals. 
e Market displayed a firm tone, and prices became firmer, 
with steady despatches of prompt; house coal is at length 











beginning to show some movement; the vagaries of June have 
lessened fully a third cf the ordinary summer's trade. Best 
Newport (black vein) large steam, 15s. 3d. to 15s. 6d.; Newport 
Western Valleys large steam, l4s. 3d. to lds. 9d.; Newport 
Eastern Valleys large steam, 13s. 3d. to 13s, 9d.; other sorts, 
12s. 6d. to 13s. Smalls: Best, 8s. 9d. to 9s. 3d.; seconds, 8s. 3d. 
to 8s. 6d.; inferiors, 7s. 9d. to 8s, Through coals, 11s, 3d. to 
lls. 9d.; other sorts, 10s, 3d. to 10s. 9d. Nut coals: Best washed, 
12s. 9d. to 13s. 3d.; other sorts, lls. 9d, to 12s. 6d. Smithy 
coals, lls. 3d. to lls. 6d. ‘House coals: Best, 15s. to 15s, 3d.; 
seconds, 14s. to l4s. 3d. Patent fuel, 14s. 3d. to 14s. 9d. All 
f.o.b., less 24 per cent., cash in 30 days. Pitwood, 18s. to 18s. 64, 
ex ship. 


Anthracite and Swansea Trade. 

The unrest in the coal trade generally has affected the 
port. Large quantity of tonnage in dock, but coals difficult to 
obtain for immediate delivery. Latest prices given out were as 
follows :—Stanllyd hand-picked malting, large, 22s. 6d. to 24s. 
net ; second quality malting, 20s. to 2ls. net; Swansea Valley 
big vein, large, 19s. 6d. to 20s. 6d., less 2} per cent.; red vein, 
12s. 6d. to 13s. 6d., less 24 per cent.; machine-made cob- 
bles, 22s. 3d. to 233. net ; machine-made French nuts, 23s. 6d. 
to 24s. 6d. net; machine-made German nuts, 233, 6d. to 24s, 6d. 


net ; machine-made beans, 18s. to 19s. net ; screened beans, 9s. 


to 103. net ; machine-made peas, lls. 6d. to 12s. 6d. net; rubbly 
culm, 63. to 6s, 6d., less 24 per cent.; duff, 3s. 6d. to 3s. 9d., 
less 24 per cent.; steam, ast ieee, 18s. 3d. to 183. 9d., less 24 

r cent.; second quality, 15s. to 16s, less 24 per cent.; ordinary, 
arge, 133. to l4s., less 24 per cent.; through bunkers, 11s, 3d. to 
12s., less 24 per cent.; small, according to quality, 9s. to 10s. 6d., 
less 25 per cent. Bituminous: No. 3 Rhondda, large, 18s. to 
18s, 9d., less 25 per cent.; small, 93. 9d. to 10s. 6d., less 2} per 
cent. Patent tue', 14s. 6d. to 15s., less 24 per cent., all f.o.b. 
Swansea, for cash 30 days. 


The Iron and Steel Trades. 

There was an early restart after the holidays of Whitsun- 
tide, but any hopes of improvement were soon seen to have slight 
foundation, most vf the departments being closed down on 
Thursday, so that the make of the week fell below normal. The 
run at the Big Mill was very limited. The Goat Mill fortunately 
was used more vigorously, and the result was a fair total of 
sleepers and rails. One of the largest dumpings of the year so far 
took oe this week, when close upon 4000 billets, &c., came from 
New York consigned to Mardey, Jones and Co , to Newport. This, 
with a substantial cargo of pig from Middlesbrough comprised 
pretty well the important imports of the week, including a few 
miscellaneous items. The latest prices, Smith’s Exchange 
Swansea were :—Pig iron : Hematite, mixed number, 57s. 1}d. cash, 
57s. 14d. month; Middlesbrough, 48s. 9d. cash, 48s, 9d. month ; 
Scotch, 54s. 9d. cash, 54s. 9d. month; Welsh hematite, 62s. to 
62s. 6d.; Siemens steel bars, £4 10s. per ton ; Bessemer, £4 10s.; 
East Coast hematite, c.i.f., 603. 6d. to 6ls. 6d. perton. Other 
quotations :—C.A. roofing sheets, £8 7s. 6d. per ton ; big sheets 
for galvanising, £8 7s, 6d. to £8 12s. 6d. per ton ; finished black 
plates, £9 53. to £9 10s. per ton ; galvanised sheets, 24 g., £12 10s, 
per ton ; block tin per ton, £134 10s. cash, £135 17s. 6d. three 
months; copper, per ton, £59 lls. 3d. cash; lead, English, 
£13 15s. per ton ; Spanish, £13 5s. per ton; spelter, £22 2s. 6d. 
per ton ; silver, 2s. 0,';d. per ounce. 


Tin-plate Trade. 

Tin-plates remain a very firm market. There is a good 
inquiry this week for forward delivery, but it was stated in 
Swansea and Lianelly this week that, in view of the outlook in the 
coal trade, many of the manufacturers are unwilling to commit 
themselves to further sales. Last week’s shipment :—188,075 
boxes ; receipt from works, 94,382; present stocks, 208,115. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
The Rhenish-Westphalian Iron Market. 

EMPLOYMENT in the iron and steel trades is irregular, 
some shops being well occupied while others continue in a poor 
condition, List rates are low, and there is no prospect of improve- 
ment. 





Iron and Steel in Silesia. 

It is characteristic of the present state of the Silesian iron 
market that the purchasers fix the prices they are inclined to pay, 
and the works almost always agree to what has been demanded, 
rather than relinquish an order. Quotations for malleable iron 
are particularly depressed, owing to a very keen competition and 
to over-production in many instances. Basic bars stand at M. 120 
p-t. A worse condition prevails in the Baltic provinces, because 
the works of the western districts are throwing their make on the 
eastern markets. Girders are reviving, and the trade in this 
article is likely to be sati-factory as the year advances. Kails, on 
the other hand, are decreasing. A want of life characterises the 
heavy plate trade, and much reserve is shown ; anything like a 
substantial order is only obtainable at reduced rates ; the mills of 
Central and Western Germany are very keen competitors. Much 
the same is the case with sheets, but exports have been improving. 
Extreme quietness has characterised the pig iron trade. Stocks 
are rather heavy, Outputin April of the present year was 69,009 t., 
in March 72,483 t.; last year 78 942 t. were produced in April. 
During the tirst four months of 1909 275,572 t. have been pro- 
duced, against 315,392 t. during the corresponding period last 
year. There has been rather more firmness perceptible in scrap 
iron lately, and increasing animation is felt in pipes. 


From the Saar and Moselle District. 

_ Improving demand is generally raported, but quotations 
continue the same as before, and must be considered unfavourable, 
M. 91 to M. 92.50 p.t. being quoted for Luxemburg forge pig. 
The production for the third quarter has in most instances been 
disposed of already. Sheets are in better request. In May of the 
present year the blast furnace works of the Saar and Moselle yielded 
131,071 t., 97,889 t. falling to the Saar works, and 39,182 t. to the 
works of the Moselle, 


German Output in Pig Iron. 
Statements given by the Union of German Iron and Steel 
Makers show the production of pig iron in Germany, including 
Luxemburg, to have been, during May of 1909, 1,090,467 t., as 
against 1,047,197 t. in April, 1909, and as against 1,010,917 t. in 
May, 1908. Output in the different sorts of pig iron was as 
follows :—Foundry pig, 199,435 t., as against 180,415 t.; Bessemer, 
28,850 t., as against 34,790 t.; basic, 716,625 t., as against 
667,732 t.; steel and spiegeleisen, 88,014 t., as against 74,658 t.; 
forge pig, 57,544 t., as against 53,422 t. in the corresponding 
period last year. Output during the period from January to May 
of the present year was 5,182,(68 t., as compared with 5,093,296 t. 

in the same period the year before. 


Coal and Coke in Germany. 
; In the Rhenish-Westphalian district little life is shown 
in coal, both for engine ard house-fire purposes, Silesian coal- 
owners, on the other hand, are doing a fair business, the sugar 
factories purchasing freely now. Coke, on the other hand, con- 
tinues quiet. 


Austria-Hungary. 


_ _, A limited business only is being done in the iron and 
allied industries, few orders coming to hand. Inland competition 





ej 


is keen. Coal has likewiso been in moderate demand, anj the 
coke trade is dull. 


Quiet Trade in Belgium. 

Except for raw material, which has continued very stiff 
little life is stirring in the iron industry. In finished iron slight 
retrograde movement was felt, and the condition of the iron trade 
generally has again become dull, Competition in the bar trade 
has further increased. The firmness in heavy plates that could bg 
reported some time ago has again given place to a fluctuating 
tendency ; export prices are weak at £5 1s. to £5 2s. p.t. Sheets 
are neglected. Negotiations are carried on regarding fairly large 
orders in rails, but there is very little enterprising spirit, and the 
reserve among consumers is increasing. Girders sell moderate| 
well for home consumption, but foreign demand is weak. Sem). 
finished steel, on the other hand, has met with good demand 
contracts of weight having been booked in plates and in billets 
for Canada. Prices are stiff on the Belgian coal market. Best 
sorts of house coal and also engine coal have met with rather ap 
increasing inquiry. Some fair sales in coke have already been 
booked at the recently fixed prices, but imports from Germany are 
increasing. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, June “Ith, 

Contracts placed for fabricated steel during the month of May 
amounted to 250,000 tons, against 200,000 tons in April, | aring 
May orders were placed for 300,000 tons, the largest volume for 
one month for two years. Jobbers have for two years been pur. 
chasing the smallest quantities possible. They are now buying 
more freely, partly because of the possibility that the mills will in 
a short time be unable to make deliveries when wanted. For 
orders to be executed after July Ist manufacturers are slow ty 
make prices. The railroads are again in the field. They need 
enormous quantities of everything entering into railroad rejuire- 
ments. The big order of the Union Pacific and Southern !’acific 
for 105 engines is started in the Baldwin shops at Philadelphia this 
week. Among recent orders are one for 1500 refrigerator cars 
for the Harriman Lines, to be made by the Pullman Company ; 1500 
cars for the Gould Lines, to be built of steel by the Pressed tee! 
Car Company ; an order for 1500 steel cars for the Chesapeake and 
Ohio Road, to be built by the Standard Steel Car Company ; and 
600 cars for the Missouri, Kansas, and Texas Company. The !’enn- 
sylvania Company is in the market for 1000 cars for its lines west 
of Pittsburg, and 214 passenger cars, to be distributed over the 
entire system ; 1000 cars for the Northern Pacific Railroad ; 500 
steel gondola cars for the Reading Railroad ; and 1500 cars for the 
Central Railroad of New Jersey. Trouble is probable in the tin 
plate mills because of a threatened reduction. The output is now 
at. its highest point. The steel plate mills of Western Pennsy!vania 
are now operating to their fullest capacity. The demand is better 
than at any time since 1907. The steel car builders are increasing 
their capacity and are the largest consumers, The eastern plate 
mills will in a very short time k large orders for plate for ship- 
building purposes along the Atlantic coast. Prices are now 1.30), 
Already some plants are working overtime, among them the 
American Bridge Works. The capacity of the larger pipe and 
tube works has been increased, and practically all the plants are 
working to full capacity. The wire mills are operating to ‘0 per 
cent. of capacity. Plans have been completed for four subways in 
Chicago to cost somewhere between 60,000,000 dols. and 
112,000,000 dols, Exports of copper average nearly 1000 tons a 
day, much of it for speculative purposes. [Demand is well main- 
tained and prices to-day are 134 for lake, 15} for electrolytic, and 
134 for casting. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE understand that Mr. Alfred M. Wright has been appointed 
to a seat on the Board of the Butterley Company, Limited, erby, 

Tue Furnace Appliances Company, of 9, Bedford-row, W.U., 
inform us that they have acquired the business of the British Fuel 
Economiser and Smoke Preventer, together with their works, 
offices, &c., and will commence operations on July Ist. 

Mr. Louis W. Smita, A.M.I, Mech. E., has recently resigned 
the position of works director of W. Sisson and Co., Gloucester, 
and has been appointed managing director of Clarke’s Crank and 
Forge Company, Limited, engineers and forgemasters, Lincoln. 

ARTHUR L, GIBSON AND Co, advise us that their new factory, 
Radnor Works, Strawberry Vale, Twickenham, is now in running 
order. Their offices and warehouse will remain for the present at 
their old address, 19, 20, and 21, Tower-street, Upper Saint 
Martin’s-lane, London, W.C. 

OwInG to their present lease having been acquired by H.M. 
Office of Works, Messrs. Kincaid, Waller, Manville, and Dawson 
inform us that on and after the 21th inst. their address will be: 
St. Stephen’s House, Victoria Embankment, Westminster. ‘T'neir 
telegraphic address and telephone number will remain as at 
present. 

VICKERS, SONS, AND MAXIM, Limited, inform us that in view of 
the growth of their electrical business, and for the convenience of 
their customers in London, they have appointed a representative 
at 28, Victoria-street, S.W. This branch of the business will be 
under the management of Mr. U. 8S. Thomson, M.Sc., M.I.B E 
who will deal with the large range of electrical machinery made at 
the Sheffield works, and also the smaller motors and generators 
manufactured by the Electric and Ordnance Accessories Company, 
at Birmingham, under the control of the Vickers Company. Mr. 
C. 8. Thomson was formerly superintending engineer to the Brush 
Company, and has been for the last six years connected with ths 
export business of the British Westinghouse Company in London. 











Contracts.—The Electric and Ordnance Accessories Comp:y, 
Limited, Aston, Birmingham, iotorm us that it recently received an 
order for two 53in, ‘‘Ordnance” centrifugal cased fans from Sir 
William P. Hartley, for the purpose of jam cooling. These fans are 
each to be capable of dealing with 36,2uU0 cubic feet of cold air per 
minute against jin. water gauge and run at a speed of 160 revolu- 
tions per minute.—The contract for the construction and erection 
of a new fog horn plant on the South Gare breakwater has been 

laced in the hands of Manlove, Alliott and Co., Limited, of 

Vottingham. The plant will consist of two brass horns 10ft. in 
length, which are to be blown by means of air compressors driven 
by oil engines, 

Honorary Decrees AT GLAscow Universitry.—Among the 
names of the eight recipients of the honorary degree of Doctor of 
Laws conferred by the University of Glasgow on the 8th inst. 15 
that o :Mr. Wiiliam Henry Maw. All the engineering professioa 
will join with us in congratulating Mr. Maw on this distinction. 
Both as an engineer and an astronomer his name is well known, 
He has filled the posts of president of the Institution of Mechanical 
Engineers and of the Royal Astronomical Society. He is a mem- 
ber of the Institution of Civil Engineers, and a Fellow of the 
Microscopical Society and of the Royal Geographical Society. He 
obtained his professional training with the Great Eastern Railway 
Company and since 1866 has been connected with our contempo- 
rary Hagineering, bezoming joint Editor with the late Mr. Dredge, 
and on the death of the latter, with Mr. B. A. Raiworth. He was 
a member of the Royal Commission for the St. Louis Exhibition of 
1904. Of the many positions which he has occupied with ability 
we may refer to that of chairman of the Mechanical Section of the 
International Engineering Congress in Glasgow, at the opening of 
the James Watt Laboratories by Lord Kelvin in 1901, 
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BRITISH PATENT SPECIFICATIONS. 





When wn invention is communicated from abroad the name and address 
of the Communicator is printed in italics. j; 

When the abridgment is not illustrated the Specification is without 

puny. 

yew » of Specifications = be obtained at the Patent-o, Sale Branch, 
95, Southampton-buildings, hancery-lane, London, W.C., at 8d. each, 

The first date given is the date of a ication ; the second date at the 
end of the abridgment 18 the date of the advertisement of the acceptance of 


the complete specification, 

{ny person may on any oy the F pnw po mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent, 





STEAM GENERATORS. 


11,572. May 28th, 1908. — IMPROVEMENTS IN CHAIN-GRATE 
*FuRNACES, Edward Bennis, of Beech Hill, Astley Bridge, 
Bolton. 

This invention relates to chain grates for furnaces of the type 
in which the grate is built up of a number of short narrow links 
pivoted on transverse rods orbars, The chain grate is constructed 
in the ordinary way of a number of short narrow links B, linked 
together by transverse bars C jassing through holes therein. 
Fach link B is constructed of a shape to correspond to two circles 
abutting one against the other, as shown, thereby forming an 
undulating surface on top, and if desired also on the bottom. 
These links may be circular at the ends or with po!ygonal ends, 
One of the holes M in the links which receive the transverse bars 
( is elongated, so that when the links pass over the reardrum D 
to the underside they seg and fall asunder, permitting any ash 
that may accumulate thereon to fall. The links close up and abut 
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against one another on the upper side of the grate as they are 
pushed or driven forward by the front drum D!, The links B are 
made with bosses P' at the sides to keep them sufficiently apart 
to provide air spaces 0. The drums D and D! are made with 
sides or faces to engage the corresponding sides of the links as 
shown, or they may be made with sprocket teeth or projections, 
particularly the front drum D', to engage the recesses between 
the links, and get sufficient grip to drive them forward without 
slipping. ‘The links B may be made flat on the underside, having 
the top of undulated formation. The rear drum D, over which 
the chain is pushed by the front drum D’, is preferably made with 
eight sides, and, by reason of the obtuseness of the angles of this 
drum, the chain passes over it without opening any of the cut- 
away spaces above described through which cinders or ashes can 
fall—the drum itself also being made solid to prevent the ingress 
of air. The front drum D' is preferably made with six sides, the 
angles being more acute to allow the links to open or separate and 
clean themselves of ashes,— May 26th, 1909. 


INTERNAL COMBUSTION ENGINES. 


18,312, September Ist, 1908.- IMPROVEMENTS IN AND RELATING 
TO WATER J ACKETS FOR INTERNAL COMBUSTION ENGINEs, Oscar 
Charles Selbach, of 28, Russell-square, London, W.C., and 
Etablissements Selbach, Limited, of 28, Russell-square, 
London, W.C. 

This invention relates to water jackets for the cylinders of 
internal combustion engines, especially those employed for motor 
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cars of the type in which the exhaust valve is cooled by the water 
jacket, and has for its object to provide an improvement therein. 
The invention relates particularly to internal combustion engines 
having a water-jacketed cylinder, and in which a seat is provided 
for a mushroom exhaust valve, the seat being integral with the 
cylinder casting, and in which the valve is introduced through 
the water jacket. According to the present invention, the water 
Jacket is directly extended over the pocket containing the exhaust 
valve, which is thereby more satisfactorily cooled, thus lessening 
the chances of pre-ignition, and consequently allowing the engine 
to be run with bigher compression than has hitherto been employed. 
Referring to the upper engraving, which is a sectional elevation 
of part of a cylinder of an ieeesd comsbuaien engine showing one 
form of water jacket constructed in accordance with this inven- 





tion, and the lower engraving is a sectional elevation of a modified 
form thereof, A is the cylinder having a water jacket B, and C 
is the exhaust valve. The aperture in the valve chamber through 
which the valve C is introduced is closed by a plug D, and the 
corresponding aperture in the outer case is closed by a screwed 
plug E, having a projection F bearing on the plug D, so that 
water can circulate —— the space G between the two plugs 
D, E. If desired both plugs may be screwed. In the modified 
form shown in the lower engraving only one plug is used, the 
plug aa being provided with suitable water passages J.—May 


19,471. September 16th, 1908.—IMpROVEMENTS IN INTERNAL 
ComBusTION ENGINES, Charles William Higgs, of 11, William- 
street, Notting Hill Gate, London. 

This invention relates to improvements in internal combustion 
engines of the type in which two pistons are employed working 
one within the ahae in contrary Scotiean, It is proposed to 
place between the outer and inner pistons a subsidiary inter- 
mediate cylinder which separates them, and to utilise this cylinder 
for cooling purposes. The cylinder is in the form of a water 
jacket, through which cooling water circulates, and the interior of 
the engine is thus cooled in a more direct manner than is possible 
with the ordinary external jacket alone. The two pistons are also 
kept apart, though working one within the other, and travel in 
what are really separate intercommunicating cylinders. The 
general operation is as follows:—As the pistons approach each 
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other the charge is drawn into the outer cylinder A through the 
induction valve, while the charge previously admitted through the 
ports E and channels F to the interior of the piston M is com- 
pressed between the two pistons, which by their different throw 
perform equal work in compressing. At about the position of 
greatest compression, as shown, the charge in the explosion space 
N is fired by the ignition plug, and the pistons M and O separate 
throughout the working stroke. Towards the end of this outer 
stroke the piston O uncovers the exhaust ports K through the 
cylinder © ; thereupon the ports E of the piston M are opened to 
the channels F, and the charge, which has in the meantime been 
compressed in the upper end of the cylinder A, expands into the 
internal chamber between the pistons, and drives out the products 
of combustion before it. The top L of the piston M is down- 
wardly conical in shape, to assist scavenging, and has radial 
strengthening ribs on its upper side, which assist in cooling the 
top of piston. The top of the inner piston is also conical up- 
wardly. Soon after the beginning of the return stroke both the 
exhaust and the inlet ports are closed and the compression begins, 
repeating the cycle of operations above described.—May 26+/, 
1909. 


DYNAMOS AND MOTORS. 


14,049. July 2nd, 1908 —IMPROVEMENTS IN DYNAMO-ELECTRIC 
MACHINES, Siemens Brothers’ Dynamo Works, Limited, of 
York Mansion, York-street, Westminster ; and Max Kloss, of 
Woodland View, Rowley Park, Stafford. 

The present invention has reference to the prevention of 
deterioration of the shaft bearing surfaces of dynamo-electric 
machines, which is sometimes noticed and which is due to the 
shaft having become magnetised. In large dynamos, especially in 
high-speed hines, it is someti noticed that the shaft has 
become magnetised in an axial direction, and the lines of force 
then cut the bearing surface, and due to the revolving motion of 
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the shaft produce eddy currents in the bearings by a kind of 
unipolar action. The current which is thus caused to pass through 
the bearing surface is able to pit the shaft and cause the bearings 
to give trouble. In order to carry out the invention means are 
provided whereby the lines of magnetic force are prevented from 
passing along the shaft. A coil consisting of one or more turns of 
wire or of bar or strip metal is wound round the shaft and prefer- 
ably placed in a position which is pear to the bearing to be pro- 
tected, and a current jis passed through the coil which is just 
sufficient in magnitude and direction to neutralise the magnetisation 
of the shaft. The current in the coil can be adjusted from time 
to time as required due to any alteration in the magnetism, and 
any convenient source of electrical supply can be made use of. 
The engraving shows an arrangement which is suitable for cases 
when machines are already erected on site, as it can usually be put 
into practice without any alteration to the windings of the 





dynamo. It consists in passing one of the conductors D or D*, 
say D, round the shaft before connecting it to the brush, and in 
such a direction that the current in the extra coil or turn will 
neutralise the current in A. This arrangement can be suitably 
employed in cases when the shaft magnetisation is uced by a 
want of similarity in the field air gaps. The lead D can then be 
passed round the shaft as many times in the correct direction as 
is necessary to neutralise the magnetisation. Several other 
similar methods are dealt with.— May 26th, 1909. 


17,380. August 18th, 1908.—IMPROVEMENTS IN AND RELATING TO 
CURRENT-COLLECTING RINGS FOR DYNAMO-ELECTRIC MACHINES, 
the British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. 

This invention relates Ss to dynamo-electric machines, 
and more particularly to the collector rings of unipolar machines. 
Referring first to the engraving, A represents the armature, and 
B the field magnet of a unipolar machine. C represents the field 
winding, which comprises a single coil concentric with the 
armature. The flux produced by this coil passes into and out of 
the armature through the two air gaps shown. The armature 
carries two sets of collector rings, which are formed out of two 
castings J) and D!, in electrical contact with the body of the 
armature. ach casting is cut or slotted circumferentially so 
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as to form a plurality of collector rings X. The casting D is 
mounted near the centre of the armature between the two air gaps 
of the machive, and the armature is provided with es or 
tunnels K extending in an axial direction, and radial holes or 
passages M extending from the passages K outward to the surface 
of the armature. Through these passages a free fiow of air to the 
collector rings is produced by the blower action of the webs of 
casting D when the machine is in motion. The other casting D! 
is bolted to the end of the armature, and forms in effect an over- 
hanging flange. ll the collector rings of each set are, of course, 
electrically as well as mechanically connected by the interior webs. 
The collector-ring arrangement shown is thus adapted for a low- 
voltage high-current machine. For leading off the current induced 
in the armature, broshes E are provided mounted on studs and 
connected to the conductors or bus bars F, which serve to connect 
together all the brushes on each set of collector rings, and to 
connect the two sets of brushes to the terminals of the external 
circuit. At the end of the machine, adjacent to the field coil C, 
the conductor F is led circumferentially nearly around the 
machine. The connections from the brushes to the conductor F 
are distributed. The connection to the external circuit is made at 
P, near one end of the conductor F. The result is that the 
current flowing from the brushes through conductor F flows in a 
general circumferential direction, and consequently induces a 
magneto-motive force along the axis of the machine. This 
magneto-motive force opposes and tends to neutralise the stray 
field which would otherwise be produced at the end of the field 
magnet B. The field magnet is provided with large holes, afford- 
ing free access to the brushes bearing on the casting D.— Muy 26h, 
1909. 


18,715. September 7th, 1908.- IMPROVEMENTS IN OR RELATING 
TO THE REGULATION OF ALTERNATING CURKENT ELECTRIC 
GENERATORS, Siemens Brothers’ Dynamo Works, York 
Mansion, York-street, Westminster, 8. W. 

This invention has reference to the automatic and individual 
regulation of alternating current electric generators working in 
parallel and with a view to obtaining constant potential and avoid- 
ing the setting up of equalising currents between the parallel 
working generators. The resistance of the exciting circuit of cach 
individual machine is regulated by a step-switch A which is rotated 
in one or the other direction by an auxiliary motor M having two 
separate exciting windings X and Y. The direction of this rota- 
tion depends upon which of the exciting windings X or Y is put 
in circuit by the relay RK. This relay has two windings, viz., a 
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current winding Z and a potential winding 8S. The gurrent 
winding is fed by a series transformer T from one of the phases of 
the network, so that its phases follow those of the current in the 
mains. The potential winding, on the other hand, is fed by the 
secondary winding of a rotary phase converter W, the primary 
winding of which iies across the terminals of the generator. By 
adjusting the handle K the current in S may be given any desired 
phase relation with respect to the potential of the mains, As will 
readily be seen, the phases of the currents in the windings Z and 
S can thus be varied in relation to one another, and thus the 
effective ampére turns on the relay R can be altered as desired. 
The positions of the handles K of each converter are adjusted by 
hand for example, and in accordance with the assumed power 
factor tor the time being, so that the relays R are balanced and 
prevent any alteration of the alternator fields 0 P so long as each 
generator is givii g its proper output —- May 26th, 199, 
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MOTOR CARS AND ROAD TRAFFIC. 


3009. February 8th, 1909.—IMPROVEMENTS IN OR RELATING TO 
REAR AXLES FOR Motor Cars, Antoine Lavoix, of 7, Rue de 
Chateaudun, Paris. 

This invention relates to back stays for the live rear axles of 
motor cars, and consists in constructing a back stay of this kind 
as a thrust arm in the form of a single hollow piece of metal of 
T-shape adapted to enclose the whole of the parts of the speed- 
changing mechanism and the parts for transmitting the power of 
the motor to the driving road wheels, an aperture closed by a lid 
or cover being provided in the rear wall of the back stay, through 
which all the can be dismounted and withdrawn. The 
improved back stay is constructed as a single hollow piece of metal 
of T-shape, having two limbs A and A! extending at right angles 
from a third limb B, All three limbs are more or less conical in 
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shape as shown. One of the driving road wheels on the live axle 
is mounted at the outer end of the limb A, and the other driving 
road wheel is mounted at the outer end of the limb Al. The third 
limb B serves to transmit the thrust of the motor to the car 
frame. The junction of the three limbs provides a space for the 
reception of the speed-changing mechanism C and the differential 
D. These parts can be dismounted through an aperture in the 
rear end of the stay, which is closed by a cover X. This improved 
construction of back stay has the following advantages :—The 
back stay is stiff, and is not liable to become deformed. The 
motor truck can be connected to the car frame in a simple 
manner. The whole of the mechanism for changing the speed and 
for transmitting the power of the motor to the rear driving road 
wheels can be readily inspected and removed from the rear 
without disturbance of the said wheels or of the car body by 
simple and rapid removal of the cover X. The thrust of the 
driving power can be applied very near the front of car, whereby 
the steadiness of the steering is increased._-May 26th, 1909. 


PUMPING AND BLOWING MACHINERY. 


13,861. June 30th, 1998.—I[MPROVEMENTS IN AIR COMPRESSORS 
AND Pumps, William Howard Bedford, of 10a, Hardybutts, 
Wigan. 

This invention has for its object an arrangement of balanced 
valves for distributing, or controlling the fiuid in its admission to, 
and exit from, the working cylinders of air blowers, compressors, 
pumps, and the like, and consists essentially of four cylindrical 
valves, each independent of the others. A and B are two valves, 
either of which may be the inlet or outlet valve. At the other 
end of the cylinder, or barrel, are the remaining valves. The 
figure only shows one end. C and C' are the valve casings; D is 
the working cylinder, provided in this case with a liner; E and 
E' are the communicating ports from the working cylinder to 
beyond the valves. The valves are truly balanced. They are 
fitted with piston rings. In the cover G at each end of the 
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working cylinder D are two valves, one admission, and one exit 
valve; these reciprocate and alternately open and close their 
respective communicating ports. The valves are arranged in pairs 
in the covers of the working cylinder to minimise the clearance, 
and not in chambers on the side of the cylinder near the ends, as 
has hitherto been proposed. The engraving illustrates a horizontal 
working cylinder with the valves vertical ; with a vertical cylinder 
the valves are borizonta', and with a diagonal cylinder the valves 
are inclined to the vertical, but the axes are always in planes at 
right angles to the axis of the cylinder. The valves and casings 
may be constructed so that they provide communication in such a 
manner that the fluid passes through one set of ports only, as is 
the case with the valve B, but they may be made so that two or 
more sets of ports are opened at the same time, thus reducing the 
travel of the valve for a given port opening. The valve A opens 
two sets of ports at the same time. For communication between 
the cylinder and the ports in the casings, one or more openings in 
the cover to each valve may be provided.—May 26th, 1909, 





MACHINE TOOLS AND SHOP APPLIANCES. 


10,539. May 15th, 1908.—IMpROVEMENTS IN ELECTRIC POWER 
HamMeErs, Richard Berry, 142, Ledsam-street, near Monu- 
ment-lane Station, Birmingham. 

The engraving is almost self-explanatory. The electrical circuit 
is made through the solenoid, hammer shaft, hammer head, and 
anvil ; the anvil being connected to the solenoid by a wire and 
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control switch. When the switch is closed the circuit is com- 
pleted, the solenoid lifts the hammer, and in doing so breaks the 
circuit, when the hammer falls and strikes its blow. The hammer 
is thus automatically controlled and will deliver the blows with 
great rapidity.— May 26th, 1902. 


MISCELLANEOUS. 


20,424. September 29th, 1908. IMPROVEMENTS IN TILTING 
CRUCIBLE FURNACES, John Newton and Charles Billing- 
ton, Vulcan Works, Longport, Stoke-on-Trent, Staffordshire. 

This invention has reference to an improvement in the construc- 
tion of portable and stationary tiltable crucible furnaces used for 
melting metals and metallic alloys, and has for its object to pro- 
long the life or wear of the crucibles used with same. Hitherto 
the circular bottom plate or grid of such furnaces has been made 
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with a number of tapering holes through same, thus causing the 
air to impinge against and cut away the bottom part of the crucible. 
Integral with the upper surface of the bottom plate and around 
its central circular hole two annular walls of equal height and 
thickness are formed or cast at a suitable distance apart, with a 
number of holes or slots through the plate between the annular 
walls. When the plate or grid is made in two parts, two semi- 
circular or nearly semi-circular walls are formed of equal height, 
thickness and distance apart around the centre hole in each half, 
a number of holes or slots being made through the plate between 
such walls. By thus controlling the direction of the air blast the 
wear of crucibles is reduced, A is the air space, and when at 
work air is forced into the space by means of a blower or fan 
through branch B, and from air space into the furnace through 
holes C between annular rings E E.— May 26th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


921,138. Evsector, F. S. Miller, Indianapolis, Ind., assignor to 
Harris Air Pump Company, Indianapolis, Ind., a Corporation 

of Indiana,—Filed March 26th, 1908. 
This invention consists in combining an ejector with a pump, as 




















Fluid under pressure descends through 
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921,243, PRESS FOR THE MANUFACTURE OF HOLLOW lyg 
H. Harmet, St. Etienne, France.—Filed September 5th, 1907 
In a press for metal ingots, the combination with a mould and 
core therefor of a plug or cap acting upon the upper end of the 
ingot, an ejecting ram disposed centrally of said + od or cap, and 
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a collar removably fitted around the ram over the plug, whereby 

the ram may be caused to press the plug or cap against the ingot, 

or may be moved through the cap to dislodge the core after com- 
pression of the ingot. There are eight claims. 

921,728. CuTrer-Cuain, R. #. Noble, Chicago, Ill., assignor t 
Morgan-Gardner Electric Company, Chicago, Il.— Filed October 
14th, 1907. 

This patent is for the construction of chains for coal mining 


machines, The drawing is self-explanatory. There are three 

claims. 

921,864. VALVE Motion For Gas Motors, (. Mees, Dusseldorp, 
Gei many.— Filed October 21st, 1903. 

The valve motion for gas motors patented is composed of the 
inlet valve, a spring and a cam for controlling the same in combina- 
tion with a piston valve K, having ports i and m in its cylindrical 
body adapted to cover the ports ‘ and ™ communicating with the 
air and the gas supply respectively, said piston valve being mounted 


on the stem of the inlet valve, to follow the motion of the latter 
longitudinally, and to turn with a spindle p connected with the 
governor of the motor to be turned thereby, in order to displace 
the port openings upon each other by the longitudinal movement of 
the piston valve K, and simultaneously close said port openings more 
or less by a part of a revolution, thereby regulating the working of 
the motor substantially as described. There are nine long claims. 
922,655. MANUFACTURE OF CAR WHEELS, C. HL. Wollé, Burnham, 
Pa.—Filed January 12th, 1909 

This patent is for a process of treating rolled steel car wheels 
which consists in heating the wheel to a proper hardening heat, 
then incasing the hub and web of the wheel in a housing which 


engages the rim of the wheel and leaves the tread and flange 
exposed, and which forms an air chamber within which the hub 
and web of the wheel are protected from the action of the harden- 
ing bath, and then immersing the entire structure in a hardening 
bath. There are five claims, 3 


ee 





